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WD 2006/ 121187 PCT/ JP2006/ 309769 DESCRI PTI ON ACRYLI C
ESTER COMPOUND AND MANUFACTURI NG | NTERMEDI ATE

wa kiRECHS7 METHOD FOR MANUFACTURI NG  ACRYLI C ESHERIP2006/309769

COVPOUND, AND LATENT ELECTROSTATIC 5 | MAGE BEARI NG
MEMBER, | MAGE FORM NG FORM NG APPARATUS
AND PROCESS CARTRI DGE hﬁmgﬂﬁel d The present
invention relates to a novel acrylic_ester co ound
10 whi ARTRERIG ESEERCOMBATN DA NANTHIA G ING
used for an organic el ectrophotographic
phoINTERMEDIATRTHERBAOK METHRODFOR MANTFACTURING
organic solar cell; nore specifically, it relates to

an RCRYTIIC ESUYR CONFOUNBIAND IATENT BLEWTROSTATIC
i nternedi ate, and a nethod for nanufacturlng an

Cm%und | ﬁ%{ ulggsmﬂsﬁar u%{]fg\r/[gl un F@Rmé 1}?9@ TMAGE
wer s Epr bR AbrArGrus Ao pHEDTNS ClRRRibYn°

in a nolecule, and it can forma polynmer wth high
crosslink density by nmeans of a chain reaction. The
present invention relates to a highly

dbeleicahFisddi stant and 2o highly reliable
el ect rophot ogr aphi ¢ phot oconduct or, which may al so be

herein qyee rdsBheihentifn ar%lﬁe@ hBL L GRRAY GePFliObsibr (fomgound

| at ent trostatic 1 nmage bearing nmenber, as wel

Shich Preies B8 orBRa e ttiaRButis SBntennh Hed J6t Adhpreanic

phot oconduct or _has an extrenely hi gh abr asi on
elesteanhetesrapdie photocondugtpm, 48 egsade diliepr orgaeic TFT and
properties such as charge property, sensitivity and 1

WO 2066412244187 ¢ellT/ 20 O&iceif®dczal, it relates to an acrylic ester

compound and a manufacturing intermediate, and a method for
manufacturing an 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 61‘ methacrylic ester
group in a molecule, and it can form a polymer with high crosslink
density by means of a chain réaction.

The present invention relates to a highly abrasion-resistant and
highly reliable electrophotographic photoconductor, which may also be
hereinafter 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

has superior electric properties such as charge property, sensitivity and
1
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rest potential accunul ation property; and it can
mai ntain high image quality with few i nage defects

wo or06a2118ng peri od of tinme. Background Art 5 APCDUIRPAOH/3HIT69
sem conductor material having a charge transport
function is useful i.n various . a i.cations .such as, .
PN Entia] a6 BN O BRPEp I b fac RN DGR ARl image
EL, organic TFT and organic solar cell. As a nethod
dualityi withgfewhen ageadefects fonaplong peredpf {ime.o an
organic material used for such applications, i.e.
resin used as a 1o binder in formng a functional
film a nethod to mx and di sperse a charge transport

E@l%%‘gﬁhdi&ta resin is the nost cormon, and this
ne

I's widely adopted for form ng an

el ect r pphot ogt aphi ¢ ot.oconduct. oy ver ' '

is di f&? et ™MD S@ﬂ&ﬁ?lg(ﬂf(ﬁgr r%gﬁ%rr’i%: a%alég éh g%%gg&g%gport
t he heat resistance sinply by m xj.ng .and dispersing a .
fumgtige iy ardiedut A8t eVAKIOUS, APPHERAHONG SHE | &S worganic
sufficient properties cannot be achieved. Therefore,
dlectrephotoeifpbic vehatecdotiidtor, atorgahicandLi norgpmice THI' and
charge transport material and a resin used as a binder
d12aniPESYE cellNe e PherBoHi 08 gividglhesatiigpitrinsidie property
Integration of a charge transport material with a

resin . e . ariso 88 -
R T
chai n pol ynmeri zation,.e.q..,radical pol yneri zgble

higder i ign frgingy s, %‘P}Ft’cq{’é'iq rilhafy Qlettk’éﬁs%’o?ﬁflx g{lau(l(’:]tsaﬁse a
and pol ymers thereof have been proposed. 2 WO )
de0%k 1 REISPoRCIMaR2Ed61B0D 2BSIn A8 the anpsie comamenygnd this
charge transport nononers having two or nore

mepkéd orial widulps 4duptedai forpoformenigz adi orelhatrepbetmgraphic
proposed, and

photoconductor.

However, since it is difficult to ensure the mechanical strength
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 attach 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 resin has been recently addressed, and various charge transport
monomers having a functional group for chain polymerization, e.g.
radically polymerizable functional group, in their charge transport

structure and polymers thereof have been proposed.
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an application of these to an el ectrophot ographic
phot oconduct or has been proposed. Anong charge

WO e@espastT nononmers proposals, an acrylic 5 esPE&r/Jr2006/309769

conpound has a favorable cross-1inking property, and

many groposal t hereof have heen nage inC|Udiﬂ%§f
Japanel & BXRBHIeASBIIOUS SH5T8e LAPRSRYE PRRIRYS Ny Ing two or
2000- 66424 and 2000-206716. These propgsals claim

ninre funetiapal grounsofer shaiy pelyanerigetion hayedreenpropesed, and
can inprove the precipitation resistance, the

albr appheatiesicft dhnese, t6 e sdedirophotbgra@sicsphoiweondtetor has
sensitivity and the rest potential. Also, the

gg?% 'rg)géﬁGs%de ARBnPBa8sE tidhepRlt RIbdAYE s :19PBSSAd, an acrylic

an acrylic ester having a triphenyl aim ne
moj ety and.a pqgl.yner reof in J ese Pat
P3ieE o RO BERAT A hodBH T o BRI TR, ang, many
i nprove the sensitivity and.the duragbility Qf an ..
@r@ms.aibmr@@f Eam% cbeemsmaa%ﬂ BritRE dpPanede ﬁateé&a‘mple@twn
the hole nobility which indicates the charge )
Lmadr§memt (B dPeNog, 2000166t 24cand K2HHWHh2067316.anThese proposals
am nobi phenyl structure or am no-substituted stil bene

SldibCtthae #hd MapPliQtiudafdedcls 0slidigat echnspyst ebhbaerd can
sinple triphenylam ne structure shows high nobility;

%nrgggﬁér‘g@?e&gﬁtakﬁﬁ%sﬂaaﬁgg thlea B S dn FRIQIRGS, the scratch

VI N ese structures are particularly
useful . The forn?tlon of .a three-di si onal

Eegstancen i senT i a0 the Festintertaki gn crosslink

density by neans_of a chain reaction with such charge

t r ans pdigo, be apelisaptool Gespresent imvention hayn paepeses before
of hardness and hi gh heat resistance as well as

aarsirglic 25terdsadhgncip Héweylduriabirhoieyy amy Heolymevoitedeof in
by using such filmfor 3 WO 2006/121187

BpAd B PAUSAITAS B) VR 8164499612 Re SR\ KON EcPYlic ester can

devices. However, the increase in the crosslin
gﬁ@%‘ﬁ% )): %gg%t?szlgitvli]t% Vit @flé a('iulca{b%%? ¢ als Qf)erctcrophotographic
photoconductor.

With regard to the hole mobility which indicates the charge
transport property, it has been known that an aminobiphenyl structure
or amino-substituted stilbene structure with more expanded conjugated
system than a simple triphenylamine structure shows high mobility;
among the disclosed charge transport monomers, monomers having these
structures are particularly useful. The formation of a three-dimensional
cross-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 imf)roved by using such film for

3



10

15

20

25

a result, sufficient functions cannot be obtained. In
ot her words, many of the proposed charge transport

worevereri87 5 cannot simul taneously satisfy thePCT/JP2006/309769

formation of a structure with-high crosslink density

whi.ch can neet the various, disabilities such as .
YAFALS HTERBLG SPEMERAHTIOR Jefith: r dLTRp¥ete dbsniqrhgse in the
devel_oErrent ~of a favorable charge transport property.
dessknkalensityntedatces the werentiahelange twanepodaropstriys fpd as
the both requirenments has been desired. 10 Al so, an

o rrgaulit csyffieiaaofucidtivas cAfRG) bbabtaimedous advant ages
including: (1) optical properties such as wi de |ight

absor pt;| giaeNEF RN B dny bAEEE paBishsedatig ca ReRh Y dre fonomers
quantity, (2) electric properties such as high

SERRA ikt an 920l 8o PO T RRABEE ¥r o Arthllfe with high

manuf acturing, (%). Jow cost, a (6) .non-toxicity, an
?ltosﬁ]égklsle%ﬁ’ggl W nCRR e By Ege cHpiers Mﬁﬁ&% syph as
| aser printer and a conplex machine thereof in place
abramion nesiance phot scoatdhcrenistaRee emnd ythet development of a
downsi zi ng of an inage form ng apparatus has pronoted

FRRraBRUGhia@Be | trainBpoftl Prepertyof The deotlparadiclofr a novel
Conbi ned wth the noves towards the speedi ng-up and

: r
b pRER En Shil T T8 boPA RQaRUTIs WIS S/ RATRA.
craved,.In this view_ an organic onduct.or i
gener af\lSP> ApPFeaRigcRbe QO’E&%&% @;ﬁ@ﬁ r YHAEUR advantages
| ow- ol ecul ar charge transport material and an inert
puilydimg: (Bhepticaliproppder anehge sude dighicahsgsption wavelength
mechani cal | oad by a devel opi ng system and a cl eani ng
syz¢e andriaage Absetptodn gnhotibyr @plelectpicopepertian saabidsyhigh
cause abrasion in a repeated use. 4 WO 2006/121187

E&I%lﬁ%%oﬂ@@%ﬁ@ chBkSO prépertd SRRAIE Weldttith bfMBGRerials, (4)
qual 1ty “has reduced the si'ze of toner particles, and

%ﬁrl]eg g%?% é%rmgg{lpa%%&ﬁn%p @5)t ﬂ)%v %8@&, aGla ?é)eﬁgﬂ-rtgxﬁity,aand it has
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 is generally
soft since the charge conductor has a low-molecular charge transport
material and an inert polymer, and it is disadvantageous since the

mechanical load by a developing system and a cleaning system in an

electrophotographic process can easily cause abrasion in a repeated use.

4
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bl ade have been increased to i nprove the cl eaning
ability. This is also one of the factors which

w@e@intEast he abrasi on of a photoconductor. SucPCBJIP2006/309769
abrasi on of a photoconductor degrades electric

roperties such as kB sensitivity. and charge operty,
Klso: ithei dranand dor thighoeass ahality Jfas SeARRAINY izgedf toner
such as decrease in inmage density and background fogi. .
partades, tdrshtharsibet hmrd%ietsh dngkhie edntast pressegealof & glpaning
an image with streaks with:-insufficient cleaning. 10
JhdehDFEbeéiMhONQRBANS inpitove thler dehning abiliyanthiofs also
a photoconductor have been exam ned. For exanple,

3G 6f g% Ifa}g?ﬁsg@g@c# dgi;o%ﬁbm SR80 608 Yot Sboridctby. € Buch

acro Is used 1n the charge transport

S "Hory nenoBar e LABERER BRA SHOBELEY dn o

JP-A No. 04-281461 15 discl oses a photoconductor in
serisativiisi pRdr ghatge MIrpperty; angl dheinsERRSes Hip occHaReqwes of
transport layer; JP-B No. 3262488 di scl oses a
shadesahinages sush s klecredsedasinaagro Hyhsity andnizckground fog.
acrylic ester nmononer hardener; JP-B No. 3194392

| SEd 883, & RReAREORANEIBEah AbirAGion SHAIIEES ihr aAshahke with
ayer formed with a coating solution including a

NDNOYEr. -Wi t rho arbon doubl e bond, a charge
WS%E%B‘P%%{S%‘%P%%@#T%%&B%Wcar bon double bond and a

bi nder _resin; and JP-A No%. 2008- 66433)5 and 2004-,5212959f
di scl oLBereipot JERRQUSSHES ndh udhRg 2PTasifo tREIstance ol a

obt ai ned by curi n% a hole tran%port conpound havin
photaspndoctorfhans beeralexgnunmpd. f &or ¢xample, JP-A No. 56-48637
pol yneri zation in a nolecule. 5 WO 2006/ 121187

RistlokB2 (0phaRé8Quctbranewhinti hi ratsélonlsinignipmdeeds tused in the
abrasi on resi stance conpared to conventi onal

SO AL AR AP A0 R g, ot o
gvfhigh fao}r)o iy%{]er charge transport material is used; JP-A No. 04-281461
discloses a photoconductor in which an inorganic filler is dispersed in the
charge transport layer; JP-B No. 3262488 discloses a photoconductor
which includes a polyfunctional acrylic ester monomer hardener; JP-B
No. 3194392 discloses a photoconductor having a charge transport layer
formed with a coating solution 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 2004-212959
disclose a photoconductor including a compound obtained by curing a

hole transport compound having two or more functional groups for chain

polymerization in a molecule.
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substance or a scratch occurred on its surface, and
i mge defect did not 5 persist indefinitely. However,

woewe/1zr18adhesi on of a forei gn substance or aPGDIRNEB09769

occurs on the surface of a photoconductor wth

I mproved abrasjon, resjstance, the condition, and ina%F d
def ectlhnsesmadifiGagionsnipRyqye AbTRBGN; TeSHAREe cgmpare
high image quality as well as energy_  saving has )
toedurezhtidralt equivaliéntivet b, comtveatiidnad phefosamédctorehad its
lo softening tenperature. In order to secure the

Jurenabirbfdcyd ofvitth ebkasien, evaridwnish par tidbbsionsuf i dereign
silica are added to the toner. There are occasions

Sgltﬂ)gt%ljléel 6P aPR5hidH Sushid loni #s tRerARCanH! { bBfech@id not
evel'opl ng process. en this happens, the toner
conponent .sych as,wax_ _accunul ates around.it .

R R QC SR e SIURRIER, Ooeh A TERRIEO b FRei Fubsange or
white spot occurs. The four hundred and several. .tens
aofscraihc fcryrspony e | slree ofoppbhateeonfuelosswath Jmproved
JP-A No. 2004-212959 could not sinultaneously satisfy
dHrastvngie sidinase orher@sidsti om an damaa gchdefelck perdistaindefinitely.
property with little occurrence of rest potential at

a hi glpd@¥e! reqlite i @@ hefleamdge §H81IBP 4o elmabl shergy
insufficient cross-linking. Various attenpts have been

sgllﬁf(gﬁ%éﬁgigg?% 1;1/(f%dt rﬂﬂ% ‘Ct(li'ﬁgr a&iba}ng&ée?,gavggght hed FRchéARd the

Yy pol yneri za

pal yf.unctional i zing the yadjcally pgl ri e

sofesuing demnesatidieng Tonerdes o é?‘%#fev\gr% ﬁ?)w@fzt’?ﬁﬁe of ke Jgner,
transport structure. However, there is a limtation
inorgdeicr parittlesrsush tbesibisa teeadded teithpttopery There are
structure which devel ops the favorable charge 6 WO

0 610hd 1B 7siBed /pHrERMY 3007 68 ther @REhoutfaps ipeheydev@loping
the other hand, the pol yfunctionalization is

SHSELLY il PR B I Bk corinis v
a(l:c%rllir{l]g[atgsr] Sround {)tnari {nﬁimtss tih% ({]e(%ftel(%;]ﬁglrlt, and an image defect
with white spot occurs.

The four hundred and several tens of radically polymerizable
compounds disclosed in JP-A No. 2004-212959 could not simultaneously
satisfy 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
pélymerizable groups, polyfunctionalizing the radically polymerizable
groups and reducing the molecular weight of the charge transport

structure. However, there is a limitation in the reduction of the

molecular weight of a structure which aevelops the favorable charge

6
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but it is presumably because the heavy cross-1inking
constrains the 5 nol ecul ar novenent in the charge

W0 e@espIast structure, reduces the space for fPEBIP2006/309769

novenent is reduced and decreases the hopping nobility

of the charge. Therefore, a Jatent_ electrostaticg. . .
transporhcnopegtyrenBer the tothes ufP?uil i &Be|Bo g‘i’i“é‘f%{tﬁlclb%ﬂ;imn 1
performance and a rel ated technol ogy thereof 1o have
effettiyet forearereidiagntie thastidmofetlen cantantt hut ydecrepses the
specific radically polynerized conpound. D sclosure
cRhrgd VR0t ditesftr duiegt | Dheirgasonrdek this is not clear,
provi ding a novel acrylic ester 15 conpound as well

a any [ d i ;

125 B RECh P AL PR iR Rl e I BB AEE) constrains, the
includes a structural_ unit wth charge transpar.
melgpularmoyeen gh ghe FQHE%%F*PHSBP@%%W&%%f%{]‘ﬁ%%et?;ﬁ pace
and a functional group with a favorable chain .

foo fsaeemoranieat igrmeduced andceereapegitiaq hopping mobility of the
pol yneri zation, and the acrylic 20 ester conpound can
chiafbé.t aneously satisfy the formation of a high-

density crosslink structure by nmeans of a chain

react ingfp Whireh-a Gaferteecttdiatiedithh8OEPdrih®r member with
nmechani cal éurabl ity to abrasion, for exanple, and

heat. resi st In_th i L.on, ! Li
SR R s Rt Y SR, ot o
llrﬁgfe:qglggf,yqigbg& gblté} Y %Lugr%p%%g;vgég}i’gyezise of a specific

PCT/ JP2006/ 309769 The present invention is al so ained
aidiglbyvpdiyniprizddatcempoehéct rost at i ¢ i nage bearing
menber which has an extrenely high abrasion

resi stance, favorable electric properties such as
charge property, sensitivity and rest potentia

ﬁﬁﬂﬂ%&@%k?ﬂvéﬁﬁﬁﬁrty’ is able to nmaintain

The present invention is aimed at providing a novel acrylic ester
compound as well as a manufacturing method and a manufacturing
intermediate thereof, where the acrylic ester compound includes a
structural unit with a charge transport property, i.e. hole transport
property, in a molecule and a functional group with a favorable chain
polymérization property such as radical polymerization, and the acrylic
ester compound can simultaneously satisfy the formation 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 acrylic ester group and/or a

methacrylic ester group.’
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5 high-quality image with reduced i mage defects, has
hi gh durability and high reliability, is resistant to

wo pwga21def ect s such as white spots and has a BET&EP2006/309769

range of witing light source so that it is conpatible

with a-hl ue- purple |aser beam as a wy ting |ight
Sour co B TgRBERE Ee gt thy GO SSrPll ingeoTiiihe  latent
form ng nethod, an inmage forning apparatus and a | o )
@%&%ﬂ@ér {miagge bexr@g anpmbes, wueky | ﬂ@St AR gEbieanely high
problens are as follows. <1> An acrylic ester conpound
lEdrasignaresistante; rfavoegble statteid propeteeesath &ochatge pddperty,
bel ow. <CGeneral Formula (1)> R2 1 Ar3 1 H2C C :
Isen§HtAity BindAfedt ?f)’ﬁéznﬁépﬁgcuﬂﬁlﬁi&l pYo®s@yNis dBle to maintain

ngeral For nul a , Rl and R2 are the same or
High Bh ey ORI S IR0 B OTRAL 1M T {Mhbility and
1585 SEERbR0Y S G e SYSA S bit spots and s

substituent and_a 20 condensed pol ycyclic aromatic
lywide aamgmh of FoupngHigt sercegvdhat it ishsompasivle vebly a blue-
Ara represents an al kyl group which may have a
puirpld lasprt beauh akad kytritgolighWhotitcatay loagdasting and high-
substituent, an aryl group which may have a

' t;; [XeTar= CYR i G
HSOR AR e SO RSB Y bRk aRAL ey and o
substitueﬂr{idor a heterocyclic group which may have a
PIBSFHENT 8% nd each substituent may be bonded with

t he al kyl
T¥1e means for solving the above problems are as follows.

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

<General Formula (1)>

R Ar3 R2
H,C=— Cll——C—O——ArL- IL— A 0— c—(]::c:H2
0]
wherein, in General Formula (1), R! and R2 are the same or
different and represent a hydrogen atom or a methyl group; Ar! and Ar2
are the same or different and represent any,dne 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; and Ar3 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, a condensed polycyclic hydrocarbon

8
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group, the, aral kyl group, the aryl group, the

condensed pol ycyclic hydrocarbon group or the
whedoenzagrl i ¢ group through N, 0, CH2 or 5 C(EHBYR20662389769

The acrylic ester conpound according to <1> wherein

t he ound represent ed General, For i S.
%f@#pow ﬁtaea&@ r aplbertﬁﬁ?%( § g1’§)u23e"r’§%% may
<CGener al Forrrula (1- 1)> O Ac31 if I _1-
@ a=<uhtitushiy ad each substituent may hs)bqnd@ﬂlwefﬂ@yh@: alkyl
(R6) d 10 wherein, in CGeneral Formula (1-1), Rl, R2
@b@l}ﬁf thar fratkyi \g&b&p; thieo atrib sgroiup, Gdreercah dBnse| polycyclic
(1); R3, R4, R5 and R6 represent an al kyl group which
bt ; \/ URh¥h h

B giRUTor? EUAD' B A ol i PhpSLal KOOI, or
étg@%ituem a heterocyclic 15 group V\,hl ch may have a

: t uent grf? hal ogendatom and a, b, c and d are

the same or different and represent an_integer of . zer

to fouf2> <3:Thmacedicgster sgmgwuegn%@ﬁ@n&f@gﬂ?m@h%em the
<l1>, wherein the conpound represented by Ceneral
dempoiad ( kppireseatedmbyundenesdr eBermuth b{l)Geiseral compound
Formula (1-2) below 20 <CGeneral Formula (1-2)> 9 WO

rRE5b ISy Beherddi2000n3RO69) bdbw:N . R14

<QGeneral Formula (1-1)>

Ar®
1 D-C—C—-CHg

wherein, in General Formula (1-1), R1, Rz and Ar3 are equivalent
to those in General Formula (1); Rs, R4, Rs 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 substituent or a halogen atom; and a, b, cand d
are the same or different and represent an integer of zero to four.

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

<General Formula (1-2)>
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Ar 0 Il OCGCCCH2 HO'."Z~v \~ 7 R8 (R9) , (Rlo)f
(RL I (R12)h wherein, in General Formula (1-2), R7 and

wooane11i8he sane or different and represent arPl/air20¢#309769

atomor a nethyl group; RO, R0, RL1 and R12
represent an al kyl group_which may have a substituent,
an 5 al koxy group which #@\ 14a substituent, an
aryl group which may have aisubst|tuent a
heterocyckbc group which nayﬁm ve a substltuentOOr

hal ogen atjpm Ar4 represents an al kyl ene gr OHp DTEH
eyl Ger—d4— uent gro |ch e 2
have a ubstlt ent ed p chycl
hydr ocdrbon gr a subs | nt or 1o a
bi val ent hetero C |c g

substi t uent gn a?E%éﬁgroup

whi ch nmay have a su stltuent an aral kyl group whi ch

may have a substi}tuent n ar mhlc ave a
subst | FrheRein, a‘%@t%‘%%b@%?’é“ﬁ%o@ ©ADf ﬁs Rtfethe same or
substituent or a condensed polycyclic hydrocarbon
differenidarohrepreshat @ bydrdgen) atoanioyr a1 sredhstl BtGupnBo, fih, Ru
may be bonded together to forma heterocycle; and e,

findg R@ﬁdpi’e@h@ ahealkgizreupdiviieli enbhy ahdve eprsebetitu@it, an
integer of zero to four. <4> The acrylic ester

PP AR b O L By i

i%%%ssz t%{;ﬁ’-\%ﬁa ?1?!; q’é{()%yélg ?_Igalégﬂrave a substituent or

PCT/ JP2006/ 309769 R21 NNO R22
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; Ris and Ris
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 polycyclic hydrocarbon group which may have a substituent,
and Ris and Ri14 may be bonded together to form a heterocycle; and e, f, g
and h are the same or different and represent an integer of zero 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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F ~23)tri. 0O 2C=C ."" -0, [1i ~OC" 2 ~Xsl R7)
R18i . (R1L k (820)1 I J wherein, in General Formula

W@ 2008)1211R15 and R16 are the sane or differentP@narP2006/309769

represent a hydrogen atomor a nethyl group; Rl7, R18,
R19, R2o, R23 and R24 represent an al kyl group which
may have a substituent, R0 gRkoxy group which nmay
have a substituent, an aryl Yroup which nay have a
substituent, a heterocyclic oup which may have a
substituent or a hal ogen _{Eéé and R22 represent
an al kyl group which may have hstituent, an

aral kyl group which nmay havefa substituent, an aryl
group which may have a substjtuent, a heterocyclic
group which may 1o have a L tuent or a condensed
pol ycycl i c hydrocarbon gro %n may have a
substituent,oand R21 and R2 y be bonded t §get her to
form a hetejocycle; and i, jj, k, 1, mandyn

same bRCTHGTeT g‘ T n iy -. g?l&ztr:g@to
four. <5>pAn ac qVi ng a sttlcture
represented 15 | & ow:

Formula (2)> 11 ga_ai)ooa/ (=, (F08y,309769 R25
Ars Arl0 +26 H2 -u- -, 6 bl-Ara--"t 7-0-- 1 z O
wherein, in General Fornula (2), R25 and R26 represent

a wherein, in General Formula (1-3), Ri5 and Ris are the same or

i,
v

different and represent a hydrogen atom or a methyl group; Ri7, Ris, Rig,
Rso, Ras and R4 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; Re1 and R 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 polycyclic hydrocarbon group which
may have a substituent, and Rs; and Rs2 may be bonded together to form
a heterocycle; and i, j, k, 1, m and n are the same or different and
represent an integer of zero to four.

<5>  An acrylic ester compound having a structure represented
by General Formula (2) below:

<General Formula (2)>

11



hydrogen atom or a nethyl group, respectively; Ar6 and
Ar7 represent any one of two or nore aromatic
whyasozEasbon groups which may have a 5 bival eP€T/JP2006/309769
substituent and a condensed pol ycyclic aromatic
hydr ocar bon group which may have a substituent; Ars
and Arlo reppgsents an alfyl gAsyp which maRdgave a
substituent ,|“an aral kyl droup wiich may have k
subst i HpBrEC-a1C-ar@t—&¢ tsc Ny Have Ca—C==CHp
substituent or |h heterocyclic group whichli may have a
substituent: af¥ Ara represents an 1o alk§1ene gr oup
whi ch nmay have a bi val ent substituent, an aryl ene

gr oup ¢ ﬂ@lll S, TR @&y a@ P‘bi’lﬁluﬁ‘t (,‘EUbR%é taLfﬁI‘tR,%r répresent a

het er ocyclic’ group have’ a bi val en

ytEen 0 o £ r%@ﬁggn%%dgpg 3D AP 9 Yocent

Formula (2) is a compound 15 rep esent ed by nera
oy AP PI(to) pr peorsvaTonTRiie b pagwpf)w whrmayRagve a
0 it 1l0CGCCHR HICCCC: |I_Are -N | Ir K1-1 1

5 HivaB#tpsubR2Sent #2S%r cohdessathgotyayclic raxGamaialhydrocarbon
Formula (2-1), R27, R28, R29 and R30 represent an

op! WY n ¥R IHEY MR ubBHiBuSnS URES hhteAty préddidsyan alkyl
group which 20 may have a substituent, an aryl group

V\/nl ch | h
DUTBAIAS LR & A o
sslijbbs?:}tluteg’? ntar? ' alqy hasclzr% Sn v?fn ﬁ] may have a substltuent or a

heterocyclic group which may have a substituent; and Ars represents an
10  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 bivalent substituent;

<6>  The acrylic ester compound according to <56> wherein the
compound represented by General Formula (2) is a compound
15  represented by General Formula (2-1) below:

<General Formula (2-1)>

i i
HQCMC—C-—O NwAr ugq f}_{‘\ OWCMC——CHE
s Ja Sy e

o (e o (o

wherein, in General Formula (2-1), Ra7, Res, Reg and Rao represent
an alkyl group which may have a substituent, an alkoxy group which

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

12
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and R32 represent an al kyl group which may have a
substituent, an aral kyl group which may have a

wastiztgent, an aryl group which may have a PCT/JP2006/309769

substituent, a heterocyclic group which may have a

ubstituent or 5 a.heterpcyclic .grqup i ch have a
Seissonidirirovrobitiogian hays & SHEEnl o L hates™ Fpes Ro
in General Formula (2); and p,.g, r and s are the.
gadeRer represent mn @ﬁhvlr EpPeR oFhichn may e af sybstituest, an
four. <7> A manufacturing internediate of the acrylic
extleyl geonperindhrapydsevd adsihstidaeat,ahn Foyingraup Iwhjch may
wherein the 1o manufacturing internediate is a

Shal HeRfdlkabsti t
PR ATIGN aceRm oy ERseegl HOUW gttt or

N,~- - a (R4) b 5). . ( Ny N ne
ST e el petch R YR, £ sREEBuche; Mha P RN s are
whi ch. may have a_ substit t, kox roup whi.ch
eayivRlR B thesg i %raiﬁﬁ%m?fag%uﬁ%%c [ Fa§Dfay @rg the
substituent, a heterocyclic group which nmay have a :
sarpstortdiffarerdrand hepregent andnfegeraf zeeptefam s an

al kyl group which nmay have a substituent, an aral kyl

group i ch Aayn el ceusinbs tinteibdiade afylther auiylic ester
whi ch may have a 20 substituent, a condensed

gd&%é?%{{qa' CreB}‘éjé'egﬁﬁg?e 9l A RN 1R  wherein the

uent ~or ocyclic group Ich may have a
substituent, .and each substituent may be bgonded w t
FROLPRIRG JASCTIRAG e o9 THTGRY COmPORISoEREsRTEbA by
PCT/ JP2006/ 309769  the aryl group, the condensed
BengralcFormuladrlotd) belowr oup or the heterocyclic

group through N, 0, CH2 or C(CH3)2; and a, b, c and d
@Ceneral Formula (1-1-1)>

HO ™ /= fﬂrg & == OH
TR
Ra} Ra)p (R, Rs) 4

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
may have a substituent, an aryl group which may have a substituent, a
heterocyclic group which may have a substituent or a halogen atom; Ar3
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, a condensed polycyclic hydrocarbon group which may have a -
substituent or a heterocyclic group which may have a substituent, and

each substituent may be bonded with the ‘alkyl group, the aralkyl group,
13
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the same or different and represent an integer of zero

to four. <8> A manufacturing internedi ate of the
wa@ewglhiziasest er 5 conpound represented by GenePEil/JP2006/309769

Formula (1-2), wherein the nanufacturing i nternedi at e

|s a hydroxy conmpound rep nte For nul a
3/ granpyw; thecepppgns %Wﬂifg aﬁ%ﬁn ﬁ“ﬁ&ﬂ or the
i H, Rg) (R1O)f (RI) RI4 11 10 wherein

mam@k:h@cgmupatmughm ORCHgios, CflHz)anangi2, b, ¢ and d are
represent an al kyl group which may have a substituent,

e RkO¥Y defforht aryl EdpreBynihan éntegeulf zetatnfouran ar yl
group whi ch rray have a substituent, a heterocyclic

group i ]%ka]lﬁﬂ Stlh‘ééi‘iﬁ‘édlﬁfe of h%hgg%rﬁﬁé’mester
s an a

Ar4 represen group which may have a

Gmaord caroranlod i Gedl E?Wér?ﬂé’ﬁér Z@@mvglﬁemm the

have a substituent or a bivalent condensed _polycy cI|%
mpoufriupng jotepnediate wap MIdEoRy semsRpPeuRd n¥eprﬁi%nte
and R14 represent an al kyl group which nay have a
Geheitdl tReniyladil-2iabkldw:gr oup  whi ch may have a
substituent, an aryl group which may have a 20

SGPSbiAIURRnula (1eh-anecycl i c group which may have a
substituent or a condensed polycyclic hydrocarbon

group which may have a sypstituyent, 14 WO 2006/ 121187
PCT/ JP2006/ 309769 and *apd Rt4 nmay be bonded

together to forma heterocyclle; and e, f, g and h are
the sane or different and re Fesent an int eger of zero

Ri‘) R@ h

wherein, in General Formula (1-2-1), Re, Rio, Ru 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
substituent, a heterocyclic 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
heterocyclic group which may have a substituent or a bivalent condensed
polycyclic hydrocarbon group which may have a substituent; Ri3 and Ris
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 polycyclic hydrocarbon group which may have a substituent,

14
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<9> A manufacturing internediate of the acrylic ester
conpound represented by General Fornmula (1-3), wherein

wa b@e/1B118BNUf acturing i nternedi ate i s a hydr oxRCT/JP2006/309769
conmpound represented by General Fornmula (1-3-1)

bel qw. <General For nul -3-1)> .N.R22  +23)...
ABhayanit Hopmasshe bopded Ragather e gy ratgferoppnand o £ &
wherein, in General Formula (1-3-1), R17, R13, R19,

rAd h &esthe dameridifferepr sé mepraseal layl ingeganpofgeire fjo four.
may have a substituent, an al koxy group which may

have a<gsbst At ugahuffituding Bitoupeditteh ofaytheavacglic ester
substituent, a heterocyclic group which may have a

g@g?k?ﬁeg%eg%s%teﬁal ﬁgs ftﬁ@ﬁé%%l oG REZ3) ePfsedih  the

I ch ave a substituent, an

aral kyl  gr.oup. whi ch have .a_substituent, .an aryl 15
G e AR i RS oot | RS RoHERLPdCyePfebontetl by
roup which may have a substituent or a condensed
NVE@kFP@mH#ﬁ{béékHﬁﬂUEroup which may have a
substituent, and R21 and R22 may be bonded together to
&Gtemeral Retmude (tBet)>and i, j, k, 1, mand mare the
same or different and represent an integer of zero to
four. 15 WD 2006/121187 PCT/JP2006/ 309769 <10> A
manuf act uri ng internediatﬁmgfj%pe acrylic ester
compound represented by Genefal Formula (2-1), wherein
the manufacturing internediate is a hydroxy conmpound
represented by - General Folngt%ﬁﬁg;l-l) bel ow.

wherein, in General Formula (1-3-1), Ri7, Ris, Ris, R2o, Res and
Ros 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; Re: and Rez 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 polycyclic hydrocarbon group which
may have a substituent, and Rg1 and Re2 may be bonded together to form
a heterocycle; and i, j, k, , m and m are the same or different and

represent an integer of zero to four.
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5 <CGeneral Formula (2-1-1)> 31 R32 HO-Ar f ,r CG ~--
D~ R27) (R28 g R29 )r 30) s wherein, in General

wo-mk sy 2- 1- 1), R27, R28, R29 and R30 repr eBENIP2a65/309769

al kyl group whi ch may have a substituent an alkoxy

group _ e a subsiltuen roup,.

whi ch T ha‘%e % ’E‘B%Iascﬁﬂgﬂgt yEYiprm 3 ?er iﬁ’f’ ‘\gfg’!)lﬁp estex
whi ch rray have a substituent or a hal oge om . R31
eqmpeand ; aipsesentedn by kydengralip CZ %aveWberem the
substituent, an aral kyl group mhlch may have a
ﬁiﬂiﬂiﬁitﬂl{&iﬁg imtenydiatgr sum Viyidroxyayothpoend represented by
substituent or a heterocyclic group which may have a

glég§féltp@ﬁﬁulap@81!1$%f§ﬁﬂts an al kyl ene group which
have a 15 substituent, an aryl ene group which may

S u blvalent het erocyclic group
vvﬁ} %ﬁﬁaﬂ?‘@ 1%{\}%1 ?su %t ituent or a bival ent condensed
polycycllc hydr ocar bon group which may have a
substituent; and p, g, r _and s _are the sanme or
di fferent and repr esent éﬁ&ﬂnte p of zero to four.
<11> A net hod for manuf acl urlqg lan acrylic ester
conpou {co ooun

representé’h¥ raI ornula ( L&?
with acryl hl or nmet hacr chl . 16 WO
2006/ 121187”'%7 / JP2 % 09769 B@ t ho

nanufacturl Cgp ac ester cong ﬁﬂ? mh@ t he
hydr oxyl conpound represented by General Fornula
(1-2-1) is reacted with acryloyl chloride or

nmet hacryl oyl chloride. <13> A_nethod for manufacturin

"an acrybeeeiastiar Gemgradndormzlandil, tRes hies ok and Rgo

conmpound represented by CGeneral Formula (1-3-1)
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; Rs; and Rsz 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 heterocyclic group which may
have a substituent; Ar8 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; and p, q, r
e;nd s 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 methaéryloyl chloride.
16



Is reacted with acryloyl chloride or nethacryl oyl

chloride. <14> A nethod for manufacturing an acrylic
we@gioenn2agnpound, wherein the hydroxyl conmpounelCT/JP2006/309769

represented by General Formula (2-1-1) is reacted

with acryl oyl chlorigde or t hacryl oyl chloride. 10
<15> ac )Iéy methed; g’? Hr’a{é: Bﬁd??ifé'll'}coe s%fg ,compound,
wherein the conpound represented by General Fornula
whyrdis the dgrdroxpticomppnad arpresenjedhicpanerd fermula (1-2-1)
(1-4) below <General Fornmula (1-4)> R Ar 3 R2 40 11
is reRctBd WithctfRiyeichloride Gensithhelydoyhdldofifled), Rl, R2
?231 Ara arg ;qw valent to those in General Fornula
a n URcryM¥

ha\ée Eﬁ SS%bs |%%§B?e%%n%la%g§§&gﬁ%%%\%h?%h rragﬁﬁg?gn%pound’
substituent,. an aryl gro whi ch have a

5 whewin ey TapEedmpByRtierrerais Tl Srisdy e (3D
substituent or a halogen atom _and_ 1 a (:1 in are 20
ishreastedewith atirytoyl ehlorigrjoy @gﬁtb%‘fﬁloﬂrfﬂ} H’E’gﬁer of zero
to six. 17 WD 2006/121187 PCT/JP2006/ 309769 <16> The
acryl i<cl4est ¢t neatifpdufid meomfactuging anl acryliveestien comepound,
conmpound represented by CGeneral Formula (1) is a

WRORGH Whe HRIFORSE B8P 00Yd FRPEEMNLEQHFLGBNE EalSTofe liIN(2-1-1

<Cener al eForrrulg (1- g)o> 11 ?2 I{IIe"Arrbfw néialo B :
is reacted with acryloyl chloride or methacryloyl chloride.

10 <15> The acrylic ester compound according to <1>, wherein the
compound represented by General Formula (1) is a compound

represented by General Formula (1-4) below:

<General Formula (1-4)>

3

Ry Ar Rz
| ~ ¥ |
Ho=C—c—0— | —4—N—f | J0o—¢—C==CH;
I f‘ f" 2
O (Ra } Ra) m
15 wherein, in General Formula (1-4), R1, Rz and Ar3 are equivalent

to those in General Formula (1); Rs and R4 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; and 1 and m are

20 the same or different and represent an integer of zero to six.
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t5 AR6 5 wherein, in General Formula (1-5), R5 and
R6 are the sane or different and represent a hydrogen

w@e@aizrisa net hyl group; R7 and R8 represent BeT/an2ed/309769

group which may have a substituent, an al koxy group

whi ch h bstituent, an Lch .
have ag%>s?é§?ialc ‘fes’fﬁrﬁé’fl@q}’c@f@?&@r&‘ g %‘# cﬁ"hr?ﬁém the
have a substituent or a halogen_ato Aw4 represents
eempbkpe repgesrniedhiloh ey gbe armglh@ Y utsht 2 pempound
aryl ene group which may have a substltuent a bi val ent
eamesontsd bplGuneehl Foimdio (Bbbbaloyr:oup whi ch may have
a substituent or a bivalent heterocyclic group which
Eq%ngﬁﬂﬁFénﬁﬁE§(15ﬁfnt Aril and 15 Arl2 represent an

yl group wh may have a substituent, an aryl
group which may have a substltuent or a condensed
pol ycyclic hydrocarbon grdUp | th may have a
substituent, and Arii and Ahi y be bonded together
t hr ough adjacent car bon atons to forma heterocycl e;
and n anesp are the sane_or daf¥ erent and represam; an
i nteger df zero tog xvlﬁ ‘

PCTHIE2605+-389769-<17] Thel-amryti c | ew—‘@mgﬁcm@z
accordi ng tdi<1> Bertra-the coffpedind esanted by
CGeneral Forrfila (Bj) is a conpound repr Be

General Formula (1-'6) bel ow. <General For nul a (1 6)> R
15t N DA~Rta/u / R13)

wherein, in General Formula (1-5), R5 and R¢ are the same or

different and represent a hydrogen atom or a methyl group; 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 substituent or a
halogen atom; Ar4 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; Ar!! and
Ar12 represent an alkyl group which may have a substituent, an aryl
group which may have a substituent or a condensed polycyclic
hydrocarbon group which may have a substituent, and Ari! and Arl2 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

SiX.
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v (Rt Rlz)4 N\ f O HCGCO\ / \ - O-ACCH2 | RO
R10 5 wherein, in CGeneral Fornula (1-6), R9 and R o

wae®otitlassane or different and represent a hyPED#EN006/309769

atomor a nethyl group; R f and R12 represent an

al kyl up i ch have a substituent n _al ko :

gr oup g\jvl‘z?c h )ﬂ%nﬁé e 995&5’%?‘? ?Fcogﬁl%g 3}? <3|>0 d@erem the
whi ch may have a 1o substituent, a heterocyc[ic group
wpinpundy tepresentedbshy « Gemeral Formalagdd) aina Rrgnpound
R14, R15 and R16 represent an al kyl group which may

ey santadby iGdiprh] Fanmalk k) bebows whi ch may have a
substituent, an aryl group which nay have a

SR VBB @B 0gen atom and g and r are the

same or different and represent an integer of zero to

Ssix, s and t 15 are the sane or different and

represent an integer of zero to fjve, and u and v are
the sane or different/g r pre§é R%p i nt eger of zero

to four. 19 WD 2006/\1 1QZ;EE 6/ 309769 <18>

The acrylic ester conpound acgcording to <5> wherein

t he conpound represented by ral Fornmula (2) is a
compound represented by Ge er‘zmawrnula (2-2) bel ow
<Ceneral Formula (2-2)> 125 g A11 0 126 NAr -N1-

It Rig 5 |

AN
l —<R13)
/ v
(R” N Rm)r
HzC\C/C\O Y I F AN ! S O/C\C¢CH2
| |
Rq Rip

wherein, in General Formula (1-6), Rg and Rio are the same or
different and represent a hydrogen atom or a methyl group; Ri1 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; Ris, Ri4, Ri5 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 integer of zero to five, and u

and v are the same or different and represent an integer of zero to four.
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wherein, in General Formula (2-2), Rig and R2o
represent an al kyl group which may have a

wGausti2tigent, an al koxy group which rmay have aPCT/JP2006/309769
substituent, an aryl group which may have a
substituent, a heterocyclic royp whigch ave, a .
subst iti&nt The acHy, ﬁg‘ﬁr SQBRPY 8"05 lﬁgﬁgyﬁ , Wherein the
represents an al kyl group which may have )
comfystiirtdie népresantady| byr dﬁ@nemﬂli &ornmylaha(ﬁ as a compound
substituent or a heterocyclic group which may have a

repBsddrittg by GERSral REnauld (23 kwlewequi val ent to those
in General Formula (2); and w and x are the sanme or

| ﬂpg r gsent an integer of zero to six. 15
%&gﬂﬁ%ﬁu a%t(gle)ng internediate of the acrylic ester
conpound represented by General Fornmula (1-4), wherein
the rmaBesf act uring,. i nter mégi at edfpgs _a _hydroxy co and

re sented b T Fdr mulsal

<cah “r"ar‘““'F‘%r =i -P>r3 ’“ﬁl&(" R3
R) /121187 PCT/ JP200 ﬁgl erein,
in CGeneral Fo & (1-6), R3 and R4, repteséent an

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

gr oup Wl in "RY GRAY¥LalAFordRRI (F- 9 TH 1o a3l RbgytepFe &3t an alkyl
whi ch may have a substituent, a heterocyclic group

whi ch have, a_subshi t: Q 0
S05Por ERA ARV SR AT HSEA A UG s kR A& have a
substituent, an aryl graQ whi ch ma ave a .
sipsiitpenbnn w%m%gg FPRGE fla".ecg ﬁygﬁﬂg‘é?%ﬁ Betsgpeyelic
or a heterocyclic group which nmay have a substituent,
grotipewdiicls uhay  Hasent substituent or a halogen atom; Are and Ario

4£|$mic~—GMMOH2

represents 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; 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
zero to SIX.

<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



may be bonded with the al kyl group, the aryl group,

the. condensed polycyclic hydrocarbon group or the
whedoenzagrl i ¢ group through a 1o nitrogen at onPCEML0A/309769

and in are the sanme or different and represent an

i nteger_ of .zero to si <20> fact.ugin

i nt er TERPLOLR, B qeﬁl@r%ﬁk“wm&ll%ﬁ'gﬁnﬂé aﬁﬂgﬂﬁo‘%lf’resent an alkyl

represented by General Formula (1-5), wherein_the

grompfebicy inay have armdistituent an plkpxyxgroypnpbighi may have a

represented by 15 General Fornula (1-5-1) bel ow

sibrpRusht, Rot Ay R otdud wihieh ajt have. a sdbstituent, a hetkdcyclic

(R7) Re )P wherein, in CGeneral Formula (1-5-1), R7 and

| K Elb SO §MhABYeRaNEd Ars t
%g@%ﬁ%ﬁ?%asg%ag k%géy grloup whi ch malge 20 have ampresens
substituent, an.aryl droup Wi ch nmay have .

5 aplkyh SR wRAE e 8¥F 12 BP B Sty 2R i) stgye which may
substituent.  or a hal ogen atom Ar4 2 2006/ 121187
R prrobstduercoa cepdersas sPOAYPY&PRy}l‘XXgC@F op GHWH or a
may have a substituent, an arylene group which may
Iheteeoqyclipbupuehich mdy haverd substitresdd apaol gaskclsibstituent
hydr ocar bon group which may have a substituent or a

Riayabebon el FifK YEHd @lRyIo i €lle MYyl hvoRip@ the . condensed
sugstituent; Aril and A?%Zg?%%@esent 5 an a[piyl gr oup

L e S R

10 Qi%lq(;g%%a;’?o%q; gagﬂpal\lﬂﬁin%hare the same or different and represent an
integer of zero to six.

<20> A manufacturing intermediate of the acrylic ester

compound represented by General Formula (1-5), wherein the

manufacturing 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), R7 and Rs represent an
alkyl group which may have a substituent, an alkoxy group which may
20 have a substituent, an aryl group which may have a substituent, a

heterocyclic group which may have a substituent or a halogen atom; Ar4
21



may have a substituent, and Aril and Arl2 may be

bonded together through adjacent carbon atonms to form
w@2tvetizrierycl e; and n and p are the sanme or dpPET/ar2e0m309769

and represent an integer of zero to six. 10 <21> A

manuf acturing internedi at.e of the acryli ter

reBRRSHTE Arealudet &IoB) WRErRY AUV s PEDRYOty ) aFylene
the manufacturing internediate is_a hydroxy conpound .
greppewbictedndy hgener anbsiavuanta § bivalent remggnsed polycyclic
<Ceneral Formula (1-6-1)> 1 Rs~\ I \ R~t J R14) (KR
R¢drBéadbonHQoup \which Hnay5 hatver ed nsubstit@emér ar a bivalent
Formula (1-6-1), RI and R 2 represent an al kyl group

Brlr}%%/f& BRY ghay vﬁﬁ%ﬁk}ﬁ%f h49Ble s LtAEARYAST QA WRi2GRpresent

ave ~a substituen an aryl group which may have
a substituent, . het er ocyc| i [ .

s dypttaip which L BAR R st 18 3 T ek may
PCT/ JP2006/ 309769 R14, R15 and R16 represent an al kyl. .
heveup sHhstHueRy drag condensed no Pﬁc @%EQFR&)&P é?f%%%vhlch
whi ch may have a substituent, an aryl group which na
hayehave b stubistignentyr and hAt'dgend afolh mayd bg hended dpgether

the same or different and represent an integer of

h2b8gh %d?éébntsca@'ﬂé’n s tb fermaiBetrobydef 4:10d @avindpdcire the
represent an integer of zeroto five, and u and v are

! - | RRIRS oo td Bkeger of
%%ﬁ%0?@Hﬁ%ﬁéﬂqggggﬁﬁg%%ﬁgggctuﬁ%ng iﬁterne Ilate of the

10 ?gr %l) Ié:%e%tr :l{nn%q?%n@ﬁ% lgrirrlgprirel%eerrrlrtlgodia?g %‘f:}n%ﬁg | alf:%fﬁyl Aster
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)>

“
“ E)t

15

wherein, in General Formula (1-6-1), Ri; 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,

22



manufacturing internmediate is a hydroxy conpound
represented by 1o General Fornula (2-2-1) bel ow
woag@eeseaB7 Forrmula (2-2-1)> Arg Ar10 (R 19 W I RROT/yPL006/309769
wherein, in General Formula (2-2-1), Rig and R20
represent. _an al kyl grou i ch may. have .
Rub Sas ARArIS THRTRIREHER 6 peR iy epshagg, @ spbstituent,
substituent, an aryl group which may have a .
asuhBtaxyusoup whivd maychave 8 sybstisuen @m axxl gravp which may
substituent or a halogen atom Ar9 and Arlo represent
IBver bk yhib&ituent Wy @h habyzdmaveom; wthbtyg tndnt, arenthe \dame or
group which may have a substituent or a heterocyclic
. i .. r
AR defReont LR B PO A Sy P S S AicSsdile or
ryl ene group whi ch nmay have substid ye

s GEdnatgcimersuy BBIORT of ot S ATt st Subndey afe the
may have a 23 WO 2006/ 121187 PCT/ JP2006/ 309769
spupe o difdeient And vepIasend 2R antager 9RARTGLEO WU er ent and
represent an integer of zero to six. <23> A nethod
for nes@fbactur mrepwfhctioingi dnbsteediaterpofinthe \aveyle¢ nester
t he hydroxyl conpound represented by General Fornula

dolnfoddd Repfedefdsd eby Geraesly! Bykmeith or@e®, orwherein the

nmet'hacryl oyl chloride. <24> A nethod for manufacturing
an e ,
HaREit e Ph BT QIR o RS EEoU igprecented by
eact Wi t rvloyl. chloride or nethacryl oyl
10 éﬁpﬁﬁﬁggﬁn395§§ﬁ¥%g¥ﬁkﬁvTor manuf acturing an acrylic
ester conpound, 1o wherein the hydroxyl conpound

¥Gpnesdftemwy @#dal Formula (1-6-1) is reacted
with acryloyl chloride or nethacryloyl chloride.

’ ;rmDH
(o)

wherein, in General Formula (2-2-1), Ris and Rgo represent an

Arg Ar

alkyl group which may have a substituent, an alkoxy group which may
15 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 Arl0 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; Ar8 represents an alkylene group which may have a
20 substituent, an arylene group which may have a substituent or a

bivalent condensed polycyclic hydrocarbon group which may have a
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<26> A nethod for manufacturing an acrylic ester
conpound, wherein the hydroxyl conpound represented

whyooGarasal Forrmula (2-2-1) is reacted with arCHIRRg06/309769

chloride or a nmethacryloyl chloride. 15 <27> A |atent
electrostatic i mage form nmenber | udi cur ed
SRt OBRG: NoaninF GHSHIE FATRGAT HYREr BRY FeRFesent an
a radically polymerizable conpound of conponent (Al)
artelger ofizead towtieri al  obtai ned through a radical

pol ymeri zation of a radically polynerizable conpound

of conpaBentA (A@hdd farhaanuifactmsihg | ay acryl2d estar eompound,
the radically polynerizabl e conpound of conmponent (Al)

égﬂ,gh%igﬁ%ete 139%{“@% %agipgum! YPREE&AR ;gmtﬂa%apperﬁula (1-4-1)

ubs up 1n"a nolecul'e; the radically

ol rj zahl e oyp,and,t he nearest tifuted am no
Bt rarh aevion itnds oF SRReR o LERR R o

bet ween are connected with two or nbre argmatic

hydr ocs2$on Agmethsh ipfamamHactHang a0 @asrykc ester compound,
pol yneri zabl e conpound of conponent (A2) 24 WO
whessin2tliB Ry RSkl Ranpouddorgaresemedue SemerahHonsadn (1-5-1)
pol ycyclic aromati c hydrocarbon forned by bonding a

1sadiaedd WiRPhBS1123Hb:18d8 0P WRe 2@ rPlofPBhlviliecal | y

pol yneri zabl e substituted am ne group through a :

conden poh Y. ' ' r -gr .

228> TREST ArAMECEIE (8 B Ber ML ORTARi e cotmpound,
according .tqg <27> wherein the outer t | r
Thereiacdeahy dEmA copmosmi asmo e ed by bessral Eavmia (167D
three or nore radically polynerizable groups in a

moteactd ewitlpgerylord dhdende oeineethaszylayl ehloridse beari ng

menber according 1o to any one of <27> to <28>,
wher ei a26he Quhethads forl ayatufhotitidgsam acrylic ester compound,

phot o- pol ynmeri zation initiator.
wherein the hydroxyl compound represented by General Formula (2-2-1)
is reacted with acryloyl chloride or a methacryloyl chloride.

<27> A latent electrostatic image forming 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 polymerizable compound of component (A1)
includes two radically polymerizable groups and a substituted amino
group in a molecule; the radically polymerizable group and the nearest
substituted amino group which do not include an unsaturated bond in

between are connected with two or more aromatic hydrocarbon

compounds; and the radically polymerizabie compound of component (A2)
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<30> The latent electrostatic inmage bearing nenber
according to any one of <27> to <29>, wherein the

wo 20bbazd1BY pol ynmeri zabl e group is any one of BEIT/JP2006/309769
acryl oyl oxy group and an net hacryl oyl oxy group. 15

<31> .The latent electrostatic i e, beari ng .menb i
TRESF focodsnsRg moRCsGTc Bromatis BRMPCATEN drrmed by bonding
radi cal |y polynerizable conmpound of component (Al)
vhitericadlyh ol Emmeriaable weramw nond ar aeniiadicallyr pelamayizable
group is the acrylic ester conpound according to any
sabstifutedlarhime<6groudl thidughha |mhdehsed epolyegtlat i aromatic
i mage bearing nenber according to any one of <27> to

H30FocaMbeherBuphe radically polynerizable conpound in
conponent ?%g) whi ch includes a condensed pol ycyclic

ar omat i yd [ 1.S.: 1 he i st er .
CboroL e TRERAN, el 33l oS Ve EPhBpgr according
<18>._ 25 WO zogg/ 121187 PCT/JPZOO@{%%Q%Q . <33> The

et arietern dhaqutermagtlayes instidasrb &rdicadlyy pelngarizable
any one of <27> to <32>, wherein the | atent

ebmpounst having rthyee dyeamonegradichly polymeiszalde groups in a
substrate, and it also includes at |least a charge
aeslecalel on | ayer, a charge transport |layer and a
cross-linked 5 charge transport layer in this order

on the54bst 1fkqptANdelcbfoSEAIS il gg %a?ﬁ% %genm%r according

transport layer I's the outernpst yer.

Latent el ectr atic_J e,beari nmenber accordin
18 S8, oBenfit TR b S<ASTE S5 mBFE Bite TETREORE 18KSH Mctudes a
| ayer has a thickness of 1.0 gmto 11.5 gm 10 <35>

Phete-pobpeedraiden é8ia0E | nage bearing nenber
according to any one of <33> to <34>, wherein the
cr 0ss- kBfikedThhdatmtt elentpetdtic impge bearimgs aathber wetdrding
an organi c sol vent.
to any one of <27> to <29>, wherein the radically polymerizable group is
any one of an acryloyloxy 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 bonded with two or more aromatic
hydrocarbon group is the acrylic ester compound according to any one of
<1> to <6>.

<32> The latent electrostatic image bearing member according
to any one of <27> to <30>, wherein the radically polymerizable
compound in component (A2) which includes a condensed polycyclic

aromatic hydrocarbon group is the acrylic ester compound according to

any one of <1> and <15> to <18>.
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<36> The |l atent electrostatic inmage bearing nenber
according to any one of <33> to <35>, wherein in the

weewsd2118hked charge transport 15 | ayer the rBtT/aP2066/309769
t he nunmber of functional groups in the radically

pol ynerj_zabl e conpound whi ¢h .incl udes three or ,nore .
P oA i Tadprs ety rstetip 1se Rertog mOmper Apeording
nol ecul ar wei ght of the radically polynerizable
tooapyunde of «2TapltectddT, Walegply tt%é tatepbrelggtrostatic image
functional groups, is 250 or less. 20 <37> An image

Beirbhg gnoribee dinchedasdangulbdirheasind it adlsatincludes at least a
el ectrostatic imge form ng process to forma | atent

%‘Ja?%l L%etﬁrre kfon TRES: @:Eh%ré@tﬁﬁhsﬁéﬁcla{ﬂ@; 8hiiCal &R linked

ea er, a devel oping process to forma toner

i,mage ,by devel opi ng the | atent ticy i mage

%atrge grﬁlrewgf ll%%if jg‘ W%ﬂg(?e r‘?lfi1 F@é gﬁ%%%%é‘gtagl r ansf er

the toner image . tQ a 25 recording nedium 26 WO

2006/ 1he TBvSPERks P EbOBES ATESPOTRSICE 1 th oufeast layer.

el ectrostatic image bearing nenber is the |atent

el ect r<Btat i'Thd huigat kdertrorjatienbsageabearidgrnmempeargccording
one of <27> to <36>. <38> An inmmge form ng apparatus

fiones i WHeAdin! #RSErodslialkedi chazze lteshsmst dhyer hag@ethickness
bearing nmenber, a latent electrostatic inmge formng

fiqr | atent electrostatic inage on the

(gﬁggigﬁnggﬁgggfatic i mage bearing nenbgr, a
evel opi ans to forma toner image b devel opi ng_,.

the | aTEHT ol latsat aledresialc Jpase Qoephg, Mapel according
transferring nmeans to transfer the toner inage to a
toeany dineg ofrs@idimto ¥@4wharkdnein fthe| erossilinkiedcehaggestragsport
i mage bearing nenber is the |atent electrostatic
layeg s healuble withheai oseade dolvgnto any one of <27> to

<36>.

<36> The latent electrostatic image bearing member according
to any one of <33> to <85>, wherein in the cross-linked charge transport
layer the ratio of the number of functional groups in the radically
polymerizable compound which includes 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 or less.

<37> An image forming method including at least 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,
26



<39> A process cartridge including the |atent

el ectrostatic inage bearing nenber according to any
wWor®60211827> to <36> and at | east 15 any one PEHIER006/309769

selected froma chargi ng neans, a devel opi ng neans, a

transferring neanps, | eani ng. neans d a dischargin

means  WRtER thet E@%‘?o@@%@oﬁ 1G 1ggeei Seyprachast i the

attached to an image form ng apparatus, body. The

Ihtdran¢leetrostatisimage beatige fembemacnsndinng b anyeone of <27>

present 20 invention includes a cured materia

tgbtgg=ned through a radical polynerization of a

radi cally pol yneri zabl e conpound of conponent (Al)

and a %g>edA}Pthg{aig§| fo?g:{di?% ﬁ’péﬁ%ﬁé@ﬂcﬁldiﬁ | SPleast a latent

n
pol ymerization alTy polyneri zabl'e conpound

f nt i.n th t t. | ' .
e e L
i ncl udes 't di cal | I I, zabl d .
wahut oy fowm anleiont sleoostise inees omhes RiBDs Aeyregatic

group in a nolecule, and the. radically polynerizable
ign A0 baasinkhmenilear es tleseloping uhexhato foryr auipnshiiomage by
do not include an unsaturated bond in between are

(féyé'l‘(?}ﬁhngh‘@i Thed \BleBfrobRitec AhABBWiEh RyfimeealtDh transferring
conpounds, and, the radically polynerizabl e conpound

of co nent ' e cyclic
Seafiacy eapiroias i den § -egaeR B S | U
pol ynmerj zahl e grqu an%la nop- r.adi cal | ol ynerigzabl.e

10 subst iWhereanathe ia&n@u ePWﬁE%fﬁc d%?dﬁﬁ%ﬁag%g}%é iig the
aromati c hydrocarbon group. Regarding the |atent
leltext elestmistatic imgee Jearing mamber aceqrding ta @nyepre of <27>
probl ens wi th conventional polyfunctional charge

foaggport conpounds such as occurrences of cracks and
i nsufficient hardness despite the polyfunctionality

due to ddie 9f Optgss el N FRIgkOItINATNE | b latent electrostatic

image bearing member according to any one of <27> to <36> and at least
15 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 is detachably attached to an image
forming apparatus body.
The 1ate.nt electrostatic image forming member of the present
20 invention includes 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 compound of component (A1)

25  includes two radically polymerizable grdups and a substituted amino
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but the cured material of the specific radically
pol yneri zabl e conpound of the present invention

wepmblizast he formati on of a uni form and snoot hPABIF20061309769

with sufficient cross-1linking-and curing w thout
occurr.ences of .cracks,,and j.t functions.as.a

BE4 B 8 Bieails: rayorbe ety GROkIEEAPI sroyp and the
since it becones possible to forma high-density

sparesé suhsttpsed aminoegraun wyhichede mof wekudeypap pgsaturated
hi gh enough to prevent external additives in a toner

bohd inxhbetererinyatd gbnheotdd esghstvod oasmerd iarempdict hydmsarbon
from20 sticking in the |latent electrostatic inage

B&apbAAdSEERE!  thRNdadichls paSheSisabibCibmpodhd {6 EPAbSnent
may be reduced. In addition, the high-density

i q . . .
(A5 Sl FpOEHLd A A RO R Y 1y
ol yneri zation. of. a radi cal.l ol yneri zabl conmpound ..

pn ’&gpoﬁenﬂfaaﬂa;h%p% aeriedhlBy $H ; Andpa; ROY radically

through a radical polynerization of a_ 28 WO )
polyenardzalde qubwtitered 18087 goupy abirewth v pongdensedz pplysyclic
conmpound of conponent (A2) in the outernost |ayer,
whaneatie Hyldeocadionagdoyppol yneri zabl e conpound of

conponent (Al') includes tw radically polynerizable

gr oupSR@ggréﬁggffh;et Hﬂéh@%l@éﬁﬁ%ati@rﬁi‘&gé '?oeérigféj gfe%ﬁer, there

and t he pol ymeri1 zabl e group and the

near est bstitufi.ed am ng.grqup Lch . do not.include

HET6 n P DR 0 W Hon AT DA or LS el y ot p Epsport
or nore _aromgtic hydrocarbon conpounds, .and,_ the
eerapennily wethy s iogaBriencesRfusRdT eahdnsntficignphardness
i ncl udes a condensed pol ycyclic aromatic hydrocarbon
flospikel thy pdiphdicipralitadwealts the drpmeng zkfbemgtionpinapdring,
a non-radically 1o polynerizable substituted am ne

Y60 ¥Re tdir08 FHafersANGRNSE dp&ati¥ GYdidadly polRdigable compound
hydr ocar bon group. Mirre preferably, a radically

B F:]X(%E)%ge lﬁlve f&%’x@%lﬁ@‘fh@ Q'oflﬂﬁﬁ%notgf Mrﬁfd}@&l ia‘fﬂl éﬁ/looth
poly up 1n e

rrzabl'e gro

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 in 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 by employing 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
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nol ecule is preferably m xed in the conmponent (Al) or
(A2). Also, various heretofore known nethods may be

w@ppbilzdst o the initiation of 15 radical PCT/JP2006/309769

pol ynmeri zation, and a |latent el ectrostatic image

bearing nmber, wth high crosslink density an
g@ﬁt@aﬁw aigabla cemp@h@@rn O?rﬁg)ma@neaﬁt%%al outermost
addi ng_a phot o-pol yneri zation initiator and
layezdwhereig the radically grolymeringble camposind elegragonent (A1)
time. Also, it is possible to provide a |ong-Ilasting
Illedds ewectadichlyi polydibrizade gwupsngndeabarbstitubed evmino
i mmge defects by white spots because the both

QN I s o] =P I ' r9BEpt
B 48" FRIGAA0C R, BRE MBI DALICHL IS 08D A2 the
the present. inventi.on becong .favorable i nstalli
et SRLHEE P, extiy” Sihichyd, 20} dpilide b Aunedirated

Eolégerizable compound of copponent (Al) and a cured
engandiatateennaty prrpachedaghbhLwaar daereargmatc Adrggarbon
of aradically 29 WO 2006/121187 PCT/ JP2006/ 309769

cohpoendzabhd, chopmadidaldy polyorertwedie doA@)ound tdfecomponent
outernost |ayer, wherein the radically polynerizable

COPONNEAeE £RBRABRH] pOlycyclifCariestit Wy droeh kil Yormed by

pol yneri zabl e groups and a substituted amno group in

BB, cREL0°, ahamnte MRy zale g oty

near es amno grou

i ncl ude unsaturated bond in tween are connegcted i
wplmmenigkle tifesh e GERER SRR 2o d pplgeyeic
the radically polymnerizabl e conpound of conponent

granatin diyddesarhoomgrdons e Mexsi proferdhly,sa oagdichHy polymerizable
hydr ocarbon formed by bonding a radically

eshyorhil ZhdViegotlowe 8 tnardaadicdiyc gblymddzable group in the
pol ymeri zabl e substituted am ne group through a

fRdansed géﬁégxsig TnixBOMR!{ %xﬂfé)%@hpoc}mf BHPAINI SAlso,
I's presumably becéuse the condense pol ycyclic

ﬁé ]Eo}rm% %qu}'gﬁo OIQeC ?{rn%gvnn %etthv(\)%sorrnagp & aa;{p {Tea(f kS the initiation of

radical polymerization, and a latent electrostatic image bearing member
with high crosslink density and superior mechanical strength may be
obtained by adding a photo-polymerization initiator and irradiating a
light for curing in a short period of time.

Also, it is possible to provide a long-lasting latent electrostatic
image forming member with few image defects by white spots because
the both abrasion resistance properties and electric properties of the
latent electrostatic image forming member of the present invention
become favorable by installing in the outermost layer any one of a
radically polymerizable compound of component (A1) and a cured

material obtained through a radical i)olymerization of a radically
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conmpounds in the conponent (Al) or (A2) have expanded
conjugation of pi electrons conpared to benzene ring

WO pooa/1zasvent i onal conponent; 15 therefore, f aRCr/aes/309769

Slectroph?to%raphic properties nmay be obtai ned

ecause of the superiqr charge tr fer.,Jt is also
Pebragsigapke caaftnqqp O%OFOWQ%EB{H‘[J@@M% R )0“3?“(12@3 layer,
provi des a stronger polynerized filmthan _a benzene
whewpim| the, rptioallyi pgltherigabler j compastndsi of component (A1)
resi stance. Furthernore, the surface having the cured
iABhRlek atw® hiadi 28l toiyuerizable gdoaps aal wnenbgi@tuted afmino
the (Al) or. (A2) with the radically polynerizable

g{ggoﬂ{‘da hayieBdlet MEE Mo FRARATISIpERIh iR BFdAARIRL the

ps ina nmoletule enables to " provide a totally non-
conventipnal Jatent electrostati,c i e rj
e SuRr kRt Blng Enary Shisd oG ARHRIAEE i hnsaturated
resi stance as well as superior charge transfer
homelpur bytwieem aze connprtadeWithyswern more pgEatys hydrocarbon
regarding a |l atent electrostatic imge 30 WD

cdafthikilk] 8 ECllie) RAANGIBO PohEmetigablengompobad hfwdomponent
on its surface a cured material obtained through

(A BRiuRY ﬁ”@dﬂ@e@isbanp@l&c*&lﬁz cesRRRNhy A carbon (B2ned by
the radically polynerizable conmpound having three or

nore. radj cal | [ r in l ec -angk
baolnrsﬁggo-%m eIy TR ERRARIS) Whup?, nlfo ROt Racally
el ectrostatic.immge bear.ing nenber haying superi or :
Rolpperis Ze &@?E‘PF‘%@& agHpe g‘éTHHy 0 zﬁ ?gﬁoﬁﬁ%ﬁg‘?tﬂﬂ%‘af clic
in a short period of tine and thus provided in the
arenkstc hydeodashor gsoup. ThEhisisgeresumably bappusathe cogrdensed
the present invention includes at |east a |atent
Rl1g6fdlies bt atit NegBrobagbiom gr nievd et , maré atrentatic hydrocarbon
el ectrostatic 1o imge fornmng neans to forma |atent

S48 g 5 BRS040 ) b oo o
fwn?ﬂaec :P dg{)/],%lpg%é] %o! lggnlzeaﬁee nrtingl £ %859é1jlt§oﬁﬁag8mponent;
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 in 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 regardiﬁg a latent electrostatic image
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transferring nmeans to transfer the visible inmage to a
recording nedium a fixing neans to fix a transfer

w0 pawga2tisansferred to the recording 15 medi um BEIRR006/309769
cl eaning neans to clean the latent electrostatic image

beari ng nber, .and the |atent electrostatic
beéﬁpgr@e%%ia%g P S|S&F£3rﬁe %F‘é’&et“i pfeal "Pj%r%g& through
beari ng nmenber of the present invention. ince the _.
radmgk fdymemipadpparat the oqomm@wgmezfém qrm@%ii he radically
enpl oys the latent electrostatic inmage bearing nmenber

pelyrhbeizables eshpbirdrhavingashi?@ ohendwt eadically polymerizable
el ectrostatic | mage bearing nmenber, an inage with high

ggééléﬁggl Io% yltn?)%ﬂ%_ggnﬂuﬁl bhytdpYlyREeaRiRonethitidto” holgent

he 1 mage form ng nethod of the
resent,.i nventi.on incl ud . . .
s cliiatatr FHAEe gty SiiRg” brskBiSindiqtpRilertice deperibed

el ectrostatic jjmage o a |latent elecirostatig, i mage

albexe imay rensasily amzyug%ﬁ?ér%%ilﬁga pﬁH‘BEé%r’cﬁ Pﬁ F’rﬂ“ﬁgand thus
visible imge by developing the latent 31 WO
p2otkleldnhlihe RETKkIPROOBIBRO%E9 el ectrostatic i mage

with a toner, a transferring process to transfer the

Vi si bhgyel im@sies £ ndin! (Hab@s oEthdipresent iiniagtipn dodsaides at
to fix a transferre i mage transferred on the

15 §6:0% Jhfih BEALUBLANG. AnGEEMLIHPRRARDS, LPlateheMedihGbtatic

earing nmenbéer, and the

Jlatent 5 electrostatic i eafi nber is th

10 imagentorgipgiPeapary Orwa”gg%%ﬁa‘?’]eﬁﬁ%ﬁﬁb%}msgé (o the latent
present invention. Since the ipmage form ng nethod of, .
dlédrpstatieimageesaing reerpbey ¢ denelopingineaps o fogna visible
i mage bearing nenber of the present invention as the
ihﬁd%’]tbye deetlopshat il latmade ehexrdshatioeihage with magener, a
with high durability and high quality 1o may be

t?Qﬁ?fre?ﬁggflg%atﬁ% ;8" YaRsfek Qe RfistblédBmakbaold @6&58ing medium,

car e present invention includes at |east a
%%gg‘gp%?glﬁégiﬁ Ioa(l: ﬂr%gﬁrbﬁﬁﬁéggtrgﬁgﬁ%e@% fhe recording
15 medium and a cleaning means to clean the latent electrostatic image
bearing member, and the latent electrostatic image bearing member is
the latent electrostatic image bearing member of the present invention.
Since the image forming apparatus of the presént invention employs the
latent electrostatic image bearing member of the present invention as
20 the latent electrostatic image bearing member, an image with high
durability and high quality may be obtained for a long period of time.
The image forming method of the present invention includes at
least a latent electrostatic image forming process to form a latent

electrostatic image on a latent electrostatic image bearing member, a

25 developing process to form a visible iniage by developing the latent
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forma visible i mage by devel oping a | atent
el ectrostatic image forned on the | atent
we@bk®@etiza8t ati ¢ i nage bearing nmenber with a tonBCT/JE0MC®IT69
tEe 15 latent electrostatic imge bearing nmenber of
the present invention is used as, the | atent
clacheasiabEAmasq VbR éanethd PTTipg PIQFeRSelQ transfer the
cartridge has high scratch resi stance and abrasion :
visiblestrange :to taheecosdimigame diwmi ot fiming piwsesnbs figar fusaxséerred
in a high-humdity environment; an inmage with high
ifiHoabtdainsYe:28d di he Gtéabrdivigmaediemobhdi aadedtihgaptoregs to
20 period of time even under a high-tenperature
r . n < o. WO
R BB ent Aefkok i g bPh AR RRaHb B, DERE e Latent
earing, mepber i.s suppressed to m pi,na ven though

5 cliramaticcIBaRe dipabBaRP IR I8 (HENE SEArAg At fnage
performance is favorable. 25 Brief Description of )
Hoazisieh gee@Ren®2He6 progerd7 ipEntirR00671399 78y ppge forming
is an infrared absorption spectral diagram of an
rhéthest bAthy @resemioineBidb enlyilayndateilatSyineleetiostatic image
Exanple A-2 OR data No. 1). FIG 2 is an infrared

§ﬁ{g8tﬂ18ﬂ1b%b?e§f ek fraghdMiifentidnBisr 8hé VIatet electrostatic
nmpound C-15 obtained in Synthetic Exanple A-4 (IR

.dat a ..2) . Fl 3_LS i nf (0 r .
sl AP amomPrs b Muft, oSt FRESR ity M E gD flatity
Synthetic. Exanple B-2 (LR data No. 3). FIG 4 is an

10 mAY berekdaimadiostd ]fﬂﬁlgslﬂ%é‘{aﬁ Ufegr am ZJf an 1o
Il1lustrative Conpound B-22 obtained in Synthetic
ExanplBhéBptodesR cdatradgeNof th pregedt investign inghudeset least a

absorption spectral diagramof an |Illustrative
laQt)(fﬂ%o dletfostStie HhaigeeBedinDyehthdrC afid aafilegeBping IReans to
ata

form a visible image by developing a latent electrostatic image formed on
the latent electrostatic image bearing member with a toner. Since the
15 latent electrostatic image bearing member of the present invention is
used as the latent electrostatic image bearing member, the process
cartridge has high scratch resistance and abrasion resistance; the
surface resistance does not decrease in a high-humidity environment; an
image with high durability and high quality may be obtained for a long
20 period of time even under a high-temperature environment, which is
seen in high-speed processing; the abrasion of the latent electrostatic
image bearing member is suppressed to a minimal even though a blade

cleaning is performed; and the cleaning performance is favorable.

25  Brief Description of Drawings
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No. 5). 15 FIG 6 is a schematic cross-sectional
di agram showi ng an exanple of a latent electrostatic

w0 pmge2tieari ng nmenber of the present inventi oPCT/HR2M6/309769
is a schematic di agram showi ng an exanpl e of an i nage

form pparatus of fhe present .inventipon 0 FIG 8

is a mek | 18 cﬂ%g’r‘ﬁiﬁ%‘ﬂﬁﬁmﬁ‘eﬁﬁ’raﬁogxesr?ﬁgqag/ %1agram of an
i npl enent ation of an inmage form ng nethod of the
Ifustetive Soemauad By35 pbtainedfinapynthegic Esamply A-2 (IR data
apparatus of the present invention (tandem col or

Noepe form ng apparatus). FIG 9 is a

partially-enlarged schematic di agram of the imge 25

for mi gg%g?g%g%gﬁmwabgb&ﬁn SpectBal Ma2B08( &2 Iddtrative

PCT/ J FIG 10 is a schematic diagram

how n X | e of oces canrk f

s GrgdeRfe ST B SvRBBIE Brabl} i 188 Bt - -
Invention 5 (Acrylic, ester conmpound) An acrylic ester
conpodfi@-of3 tise ekré'ﬁ{*r%v%?ﬁqréﬁopn)sﬁﬂ?@t%ir éﬂagré’%e an
is represented by General Formula (1) bel ow. <General
THorsttdtivd Compdundt B-8 dbiRathed He SynthatioBydimple Br2 (IR data
CCCH 11 1l 00 io where, in CGeneral Formula (1),
Kd. g9nd R2 are the sane or different and

"FIG. 4 is an infrared absorption spectral diagram of an

10 Ilustrative Compound B-22 obtained in Synthetic Example B-4 (IR data
No. 4).

FIG. 5 is an infrared absorption spectral diagram of an
Tlustrative Compound C-18 obtained in Synthetic Example B-6 (IR data
No. 5).

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

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

20 FIG. 8 is a schematic diagram showing an exemplary
implementation of an image forming method of the present invention by
means of an image forming apparatus of the present invention (tandem
color image forming apparatus).

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

25 forming apparatus shown in FIG. 8.
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10

15

20

represent a hydrogen atomor a nethyl group; Arl and
Are are the sane or different and represent any one

W@R00obae118T nore aromati c hydrocarbon groups wGCTiP20€06/309769

have a bival ent substituent and a condensed pol ycyclic

ar omat £ hydr.ocar hon gr.o whi ch.may have a

substi PR 0 Ans e alie dadtaet SnoRtng oty pRameli oL g process
may have a substituent, an aral kyl group which may
earpeidge ibeinrgeent INYeNEOM group whi ch may have a
substituent, a condensed pol ycyclic hydrocarbon group

whi ch may have a substituent or a heterocyclic group

whi ch may have a substituent, and each substituent

BRY: WRdRoRd &sh ity OGE thé Mitbedtionp, the aral kyl group,
20 the aryl group, the condensed polycyclic

dr rbon grou the heterocyclic group through
%créfﬁ%%ﬁgero?&@%g%%. 34 WD 2006/ 121187
PCT/ JP2006/ 309769 In General .Fornul a (1). above, R
and e aAB COMRAYIGL PE b BisdeR dYVeRfjom dngthe first
hydrogen atom or a net hyl group. Since the hydrogen
asmatt andeptesenttdhby Genewpl Farmula kB kilower ence in
radi cal polynerization, they are appropriately

se€kactdAdFengulis@id>according to the 5 use environnent.
In General Formula (1) above, Arl and Are are the sane

or different and represent any one of .two or nore
aromati ¢ hydrocarbon groups which may have a bival ent
substituent ard a condensedypol ycyclic Bfomatic

hydr ocar bon grioup whi ch qayl have a substituent. 10 As

the two r@ﬁ%ﬁe—-ﬂﬁmﬁ—érwr&rw Gps-GMai ch may
have a bivalentlbubstituent, t hose d presented by the
following formul & A-1 to A-13 maybelgiven. (R37)t

(A1) (RB7)t (RB7)t (A-2) (R37)t (R37)t (A-3) (R37)t
(R37)t (A-4) (RB7)t (R37)t (R37)t (R37) t (R37)t

W3, in BRAbkal F8¥hula (1), R! and R2 are the same or different and

represent a hydrogen atom or a methyl group; Ar! and Ar2 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; Ard
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, a condensed polycyclic hydrocarbon group which may have a
substituent or a heterocyclic group which may have a substituent, and
each substituent may be bonded with the alkyl group, the aralkyl group,
the aryl grdup, the condensed polycyclic hydrocarbon group or the

heterocyclic group through N, O, CHsz or C(CHs)s.
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(A-5) (A-6) (A7) (RB37)t (A-6) (R37)t (R37)t (R37) t
(RB37)t (RB7)t (R37)t (R37)t (R37)t (A-9) (A-10)

w@ 200802118R37)t (R37)t (A 12) (R37) t (R-1 37) PEBIN206/309769
(A-11) (R37)t (A-13) (RB?)t 35 WD 2006/ 121187

PCT/ JP2006/ 309769 Her r al kyl gr

whi ch e(renatal Boropnla &t) @@ﬁi"e g? fiigx@regatﬁ@amﬁuoaﬂfgrent,
may have a substituent, an aryl group which may have

and utlstyi tueynthe aa Hestchmge;lcatamgpb@ migtkyl mmguphaviinge the
substituent or a halogen atom. and t represent an

fdﬁ@@h gfomBeaRd the! endthyl .grORgCLanse ekanifRsenée tiieradical
kyl" group of R37 which may have a substituent

%&gh&&?za% g ey 4 iRz 8?‘;0 gyée@pgg :apdgﬁbeégg o2tz o the
t he al kox%&?’soup V\,hl ch may have a substituent include

BSHERHERY up, an ethoxy group, an 1o isopropoxy

group and a 2- ethylhexyloxy group. Specific exanpl es

of theln &Fgnergt Jigrmnlac K Lheponay Ard 8ndsArt aggr the same or
i ncl ude a phenyl group, an o- tolyl group, a p-tolyl
differpnt amdarogpliasbhy largr onp, ofatwe naphtdrgl agmeaiic laydrocarbon
4- bi phenyl group, a pyrenyl group, a 2-fluorenyl

%{ i p’WHiC%’ I%ag HRlY bivileht Y5 &Mlend 218Pa c@ﬁdé‘ﬁéﬂ@ﬁdﬂkfcychc

an anthryl group, a trlphenylenyl 15 group and

a chr I Spec| X S

Rt E S e BB SRR RN i Tt Sitieentn

i nclude a heterocycllc gr oup of a 2- fur I a

2-t hi ety thgfwoer Boxe ﬁ:ﬁ@rnﬁrmzhstdméﬁhongms ¥ yhich may have
2-pyridyl group and a 4-phenyl -2-pyridyl group.

Shravalent sewatiphest,dhoshaehadésegsed by the following formulae A-1

to A-13 may be given.

/\\/ /\\/ /\\/ /\\/

(R37)t (R37)t (R37)t (R:n)t (Rs7)t (R37)t (Ra7)t (R37)t

/_l_\\T/ /\\/ /\\/\/

(Rar)t (Raz)t (R37)t (R37)t (Ra7)t (R37)t (Ra7)t
(A-5) {A-8) A7)

_(Ra,,t@_g /\/\ /\/\
/_,_\\/ \/\/ \/\/

(Raz)t (llaaﬂt (R:w)t (Ra7)t (Ra7)t (R37)t (Ra7)t (R37)t

7 ) \\\

(Rarh (A-12) (Rar)t
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15

20

25

atominclude a fluorine atom a chlorine atom a

brom ne atom and an 20 i odine atom Specific exanples
wotooshz1181 Kyl group of Ara which may have a PCT/JP2006/309769

substituent include those al kyl groups given above.

Speci fic ex les of the aral r ou L.ch may hav

apsub ¢ ents? | REPLRTED b@ﬂziﬂﬁyg gﬂﬁuP WhidH mdy Rave a
1- naphtyl net hyl group and a phenet hyl group. Specific
setbstitiient, ofan t aldkoayygroypo st lﬁﬁu BRYMBMVA g eSubstituent, an aryl
substituent include those 25 aryl groups given above.

speapi Wihiclexanpllesreoh $uisstitekcatoayhbierogyabicpgrdfp Which may
2006/ 121187 PCT/ JP2006/ 309769 whi ch may have a

ﬁ%gsysw@m SChH! geha{m a*e&he rawﬁ kb Sre3bAY RS LYY of zero

above e con ense pol ycyclic aromatic
h%grocarbon group which nay have a substituent, the

t'PUEt ur es represent ed by the following 5 fornulae
(B 1) to (B-12) maybe glven R15)s 5)s

R15
(B 1) Sumeitic eBhmpILg michhe Allogmaup o Bhigh Tpas dave a
(B-5) (RL5)~ (B-8) (B-7) 5s (RL51s R (B-9)
substituent include a methyl group, an ethyl group, an isopropyl group

and a 2-ethylhexyl group. Specific examples of the alkoxy group which
may have a substituent include a methoxy group, an ethoxy group, an
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, 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 substituent include a heterocyclic 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 substituent include a benzyl
group, a l-naphtylmethyl group and a phenethyl group. Specific
examples of the aryl group which may have a substituent include those

aryl groups given above. Specific examples of the heterocyclic group
36



HgC CH3 (R15)5 ~ "/(R15~ ~+ 1 (R15) (R15] (B-11) (1t'

(B-12) Here, R15 represents a hydrogen atom an al kyl
w@emap2mBT ch may have a substituent, an al KOXRCTIRRO(5/309769

whi ch may have a substituent, an aryl group whi ch may

have a substituent, a hetero h 37 WO

SR T3 ST SRR oot B e oty gy given

or a halogen atom and s represent an integer of zero

£Bo%e-x Specific exanples of the al kyl group of RI5

whi ch may have a substituent include a nmethyl group,

an et hibk idreougndensedspolyepslic gromaticohgdtbdarbon group which

2- et hyl hexyl group. Specific exanples of the al koxy

HAH MBI 6NsBMiNRYE, ahs Ubsthibiied! rdgiebadeda bgieﬂlﬂ,@ ¥llowing
group, an ethoxy group, an i|sopropoxy group and

?Or%&]kg QQX# %XQB 8%{)%}, cidd ¢ exanples of the aryI
e d su

roup Wh Y% uent include a phenyl
group, an o- tonI group, a p-tolyl group;ran
a- napht hyl gtfosR, a B-napghthyl group, a IO 4\ phenyl
group, a pyren group,~a. 2tluerenyl group
9, 9- di nethyt=2=—fll uorepy—growp,lan a
ant hryl g}%uﬁ“wa#trlphe “gr oup |a
group. Specific Bxahpl es of(B-he heter
whi ch may have a substituent include a heterocyclic
group of a ZIQﬁ%ryl group, a 2-thienyl graup, a

| dyl (mpjs and a

fc exa e \pf t he

hal ogen m‘ i e ,_.? ato
atom a“brgrTag~at om anWodl ne % er al
Fornul a (1) above4Ara represéBt® an al g

PP
/Q (R, 2= ] YT
,.w""'

(B-82

(Rw:'s IIR S

(B-10)

(B—?)

W\w/\/\/

(B-9J

R
HsC. CHg (Rwl (R1s)

N
} (Ris),

(B-112

Here, Ri5 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
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whi ch may have a substituent, an aryl group which nmay
have a 20 substituent or a heterocyclic group which

woregpohzme7 a substituent. Exanpl es of the al kyl PQr/arep06/309769

whi ch may have a substituent include a nethyl group,

aL.qu I sopr.opyl group and a 2- ethyl hexyl
BesF bR oL BiouBle bR APRRREp HAHE A Hrle S omintbeer of
substit.uent include a phenyl group, an o-tolyl group,
2O Y0¥ group, an 25 a-naphthyl group, a 6-napht hyl
group, a 4-bi phenyl group, a pyrenyl 38 WO
2006/ 13negfic REHIPRE06] 3§@7adhyl @roup,ofaR2s frhichemyly have a
group, a 9,9-dinmethyl-2-fluorenyl group, an azul enyl

gtlbstiXueait iaklddeyh Methil, g i) ethyemtupd - BsdREpR group
p

chrysenyl group. Exanples of the heterocCyclic grou

whi o or@ny &%Pﬂgﬁ S&)H&;ﬁczé){b%lggﬁ oiat}&eztil?fog&ygrloiu% which

group of a 2- rou nyl group

5- et hyl - 2- thi enyl group, a,2-pyridyl group and a
FnbiYs o opbrtitiartnstide R tRofy @retp o Anchostieros, an
the present invention in the second aspect is

1SepFeRaEt ghoupya se? gthyiherylaxy(2poupel GpeciGearamples of the
Formula (2)> R25 Ar9 Arlo R26 H2C= " -OArg-N r$-N
arylrgronp. which may Havda shbsigtudnt itehelah sl @rotp) an o-
R25 and R26 represent a hydrogen atomor a nethy

I
WIPUBroUY, & PADIYY Froh@P 85 A hapHiiyPRE0RD, évﬂ)ngﬁgl alle%rr(])tup’ a

aromati ¢ hydrocarbon groups whi Ch may have a

1 WEETS n nsed pofycyclic aromatic .. o
FHRALANAR BT RoRPT RRORE 5 2GR BBl B kS dipgtivl-2
@nd Arlo represent an ?Ikyl group which may have_ a 15
URREDYE UL, AR 2SR GovRp athiadkhrely SFeiie @ triphenylenyl
substituent, an aryl group which may have a
Suept iandeat chrysenyetgoupy cl $peafio yxasples ofithehheteracyclic
substituent; Ar8 represents an al kyl ene group which
gmyiphaléclamay have a substituent include a heterocyclic 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.

In General Formula (1) above, Ars represents 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.
Examples of the alkyl group which may have a substituent

include a methyl group, an ethyl group, an isopropyl group and a 2-
ethylhexyl group. 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
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bi val ent substituent, an aryl ene group which may have

a bivalent substituent or a heterocyclic group which
woreooehzme7 a bi val ent 20 substituent; Ar6 and PCTIR2065/309769

the sane or different, and they represent any one of

two or re arqQmati ¢ hydrogcarbon. groups i ch may hayv
£308Py & ZsHporegyr souge ﬁ¥9‘ianﬁmﬁﬁxk%-efﬂg<§f&n§'&g§%w %’& dzufenyl
aromati c hydrocarbon group 39 WO 2006/121187

gPOTD,) RRODBIIBGY 280upwai v heryylanvk stow isad aydpysenyl group.
Exanpl es thereof include any one represented by

Banapis dfahsaerdoireli} grou A-Hish miphavardsstenant include
Formul ae (B-1) to (B-12) above. Ar9 and Ari0 are the

a;rﬁgﬁeggé%ﬁ%%éﬁd’a@hf 229G NSY PP e 8 Re] gRud), Y b-methyl-2-

( ) ave a substituent, an aryl group
i ch ma ve a.spbstituent ori.a heterocyal i rou
5 i) svRyPracerEdab st ARt = 2ebtpdfRabIET SRl o
those given for Ceneral FoquIa (1) abave may .be
used. Am gcrdin estentcompeund gl HiePESRS 1NPRHORED thesecond
a substituent 10 or an aryl ene group which may have a

Auplst id represerfiediyeGahkydldfiermglac bebiwh may have a
substituent, those represented by the follow ng

i@éﬂwaqqro(rgg@)iv%%(c- 6) maybe given. Also, as the

aryl ene group I ch may have a substituent, those
represented by the following formulae (CG7) to (C17)
may be gi veRos540 WO 2006/A4r21187APGT/ JP2006/ 30869 H2

2 H2 (G CLCaCs ACRHKLAC R G2 (EA(C Y
(I;!; I
10  where, in General Formula (2), Res and Rag represent a hydrogen atom or
a methyl group; Arg and Ar7 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; Arg and Ario represent an alkyl group which may have a
15  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; Arg 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 bivalent
20  substituent;
Arg and Ary are the same or different, and they represent any one
of two or more aromatic hydrocarbon groups which may have a bivalent

substituent and a condensed polycyclic' aromatic hydrocarbon group
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(RI6)t 2 C-C- H2 -1=r C- H2 HC -C -C2-
(CG6) (G5 (I 16)t ML (R16)t (R16)t ({ lost (R 16t

w@ Rog62118T R 16)t (R 16)t Il CHs -- | C2 | CHCT/@20@)309769
§C-1§ (?16); (Rle t (R16)t (R16)t DO (C—12) (C13)
R16)t (R16)t R16 R16.| C 14
PRIG) (. haye ¢ RaG)i(eD) | RBPIex RhasHoL( Bejgge any one
- (G 17) Here, R16 represents a hydrogen_atom an
rdthpkenyiodu bywhienkralaForenlee a(Adbstoi £ge1r&) abgvealakdx {feneral

group which may have a substituent, an aryl group

PoimlaayBiae (B-E)htdoveuent, . a heterocyclic group

which 5 nmay have a substituent or a hal ogen atom and

exanpl gso Lhar ggxio %@ tkﬁ %Hﬁ{@l SMifFehfOSad9t éy‘ré}?fesent an

Gener a Forrru represents an t eger of

<
ﬁﬁ‘é’i Cér%c.lfi)o%lgch A]%lrél e(l:veesat glrlbstl ont ndanr %lrﬁ"f eggmtlp which may

have a substituent or a heterocyclic group which may have a substituent.
Compounds equivalent to those given for General Formula (1) above may
be used.

Ar8 represents an alkylene group which may have a substituent
or an arylene group which may have a substituent. As the alkylene
group which 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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41 WO 2006/ 121187 PCT/JP2006/ 309769 An acrylic ester
conpound related to an aspect 1-1 is preferably a
W@ o0vpo2ns7 r epresent ed by General Formul a (1-1)PGEIRRM06/309769

Regarding the acrylic ester conpound related to the
aspect 1-1, acrylyj 2ster conmpound whi ch resol ves

t he above-neﬁgLoned{p Lens{bprnPFodueCﬁ -5 an

acrylic est ;ﬁr amggggpcrylﬁt*bster grodphito a

hydr oxy conﬁ%u d 'ch’ has &t®rnary (@rthe structure

i ncluding a bi phenyl structural unit in t he nol ecul e

as a main noi ety EBndh |qas a charge tr rt function.
<General Formy ISE [)>_O Ay 1B -C=d 2
HAG=- G G k\ "— {ﬁft (RSTCC—E(RF&S where in
General For Ri, an 7o equi val ent
to those in deral  Formul a (1); (;:ag; R4, R5 and R6

represent an al kyl group \mlaﬂh rray }']@\{ t Rm

substituent, a y
_lﬁr yl
ter ocyc }V\:hl have a
c éﬁd d

substi tuent,
I ogen atom are the

substi t uenfG-4
substi tuent or

same or 5 dF{ erent _and represgﬁ% an |nteger of zero
to four. Ha eral F I ﬁ above
represents aéfhyﬁgqg_e@_u & Bet %/I , and
they are the (fcer1 51t hydr ogen

atom and t he nethy *group’ cause the'difference, in
radi cal poly 28 zati they are ap riategl

sel ect ed and g ﬁ%e (gﬁ%
envi ronmen

R 16:"[ (R4elt Rig. R

] —l
{C-143 {C-15
“‘“(Rﬁ)t

(Rw)t (R1B)

':R'!B:"[ (Rmh (Rt ;—./ (R1glt
== —I—
(G- 1M (C-172

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 substituent 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)>
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as net hyl group, ethyl group, n-octyl group and
2-et hyl hexyl group; an 42 WO 2006/121187

weEanbAPA06/ 309769 al koxy group such as net hoRGT/gr20u509769
et hoxy group and 2-propoxy group; an aryl group such

as phenyl group, p-tolyl group, .1-naphthyl graup _apd

2- napHYh grrgicoRRber SOIH‘QPEchK?i%%‘ f@r%‘gaseé%g [alslS?-fFfﬁfﬁbly a
group, 2-thienyl lg)r oup, 3-thienyl gr ou% .
cormotid oepresented, by drengrad ftprzmislentloihbglasy.y | Regarding the
group; and a hal ogen atom such as fluorine atom

£V RE | Bstedt ompoand brdated &t die Agpag thésen tdurylic ester
al kyl group, the al koxy group, the aryl group or the
c%ﬁ&ﬁﬁﬂ{ty Qs/l}%igh %%(’)Weﬂlie r AR Chd el @bfems by introducing
supstituent, an

speci fic exanples of the substituent

i ncl udes those al kyl ,groups, al kox roup I

gt &G l%ﬁﬁpﬂa%gaeﬁx%ﬁ}%ﬁﬁ%? Se(sgfar %é%% ?tor ‘é‘sﬁ%‘%lia‘%"yef?}?lpound
10 Specific exanples of Ara include an_alkyl group )
which has adermary gnsgstractyre wehidinga bsmRanyd strpsturyl unit
a 2-ethyl hexyl group; an aral kyl group such as benzyl
igribiepmalduphesatihyin grodeky, amh hasyd chiargepgransporddunction.
phenyl group, p-tolyl group, 1-naphthyl group and

0800 MrnBi19U@r1)8 heterocyclic group such as

2-furyl group, 2-thienyl group, 3-thienyl group, 15
benzot hi ophene-2-yl group and,2-benzot hi azol yl ogr oup
These may.thave a substitueﬁﬁ, and the exanplef of the

' r r =G H
Z%ﬁ%%%ﬁ%%@a{% g Wy e A e
i

substiRyents
group, aralk oup, “ar
pol ycyclic hyd Eﬁ‘rbon( s? hetq cyclic group

t hrough N, O, dr 2. The’Substituent itself

may have a substituent including the alkyl groups,
Vr@fie}gfgl(}h @%ﬁgg&l’ Fé&f{ula Qf?ﬁ A%, Fh ARG Re 3 A®ilent to those in

one ove. Al'so, tHe acrylic ‘ester conpound
o pbnt e CBEREC Bt e ST g 2551 B i

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; a, b, ¢ and d are the same or
different and represent an integer of zero to four.

R; and Re in General Formula (1-1) above represents a hydrogen
atom or a methyl group, and they are the same or different. Since the
hydrogen atom and the methyl group cause the difference in radical
polymerization, they are appropriately selected and used according to the
use environment.

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

as methyl group, ethyl group, n-octyl grdup and 2-ethylhexyl group; an
42



25 <Ceneral Formula (1-2)> 43 WO 2006/ 121187
PCT/ JP2006/ 309769 R13-, NfR14 C Ar'~ 0 CH2 K7 K8
w@ R®y1z1gFi o) f (Rig (RL2)h where, in General FRCTUR2006/309769

(1 2), R7 and R8 are the sane.or different and

present a hydroge aton1or th ou

P gE0R 3Uh @ BSEHCAAT SR PG D FEo AT %Wbﬂ%%%gaoup’
substituent, an alkoxy group 5 which nay_ have
srubEyl guoupt sucinas PPengt SupHmD ColykEyORRy & n@phthyl group and
substituent, a heterocyclic group which may have a
sdbhphtliylegitowq; @£ hebaloogeic aronp sich ae@rsghigsoap, 2-thienyl
al kyl ene group which may have a substituent, an

%{ﬁi e %et}%élgggllp %@.\CI?: Ty &6t AR eI B b 'Hnd 3- béﬂz’i)'tﬁfé{zolyl

gnse I C hydrocarbon group which may have

a subs t,or b|v ent h [ o

> ARy And, AnAolotensaisde; vl AR RRSHERGENE ChBERE atem and
an al kyl group which may ha substitu an
hyomipgatghs igctheqayt %@@Yi %%%tfihe@?f@xy%oﬁpﬂhe aryl
group which nmay have a substituent, a heterocyclic
groapprilieccheterycyvhicesraupubsyirespedtively haveondehsiatiuent, and

pol ycyclic hydrocarbon group which may have a
spebEtd bxembleslof dhel sabstlﬁwhﬂ?ﬂrpcm@ys bleodeonliad drogpthatkoxy

to forn1a Eeterocycle e, f, g and h are the sane or
%te% &ﬁgﬂféﬁﬁffi@@%&@%’%%?%%%ﬁ“gﬁéL%S%Q%ydr Sgen’
atom

o B T e g ¥ Ko o BB o et
group cause the difference in radical 20

pouprethyherom, nesiylageoumppndori2ietrylbesylksreup:any aralkyl
used according to the

group such as benzyl group and phenethyl group; an aryl group such as
phenyl group, p-tolyl group, 1-naphthyl group and 2-naphthyl group; a
heterocyclic group such as 2-furyl group, 2-thienyl group, 3-thienyl group,
15  benzothiophene-2-yl group and 2-benzothiazolyl group. These may have
a substituent, and the examples of the substituent are those alkyl groups,
alkoxy groups, aryl groups and halogen groups listed above.
These substituents of Ars may be bonded with the alkyl group,
aralkyl group, aryl group, condensed polycyclic hydrocarbon group or
20  heterocyclic group through N, O, CHz or C(CHs)s. The substituent itself
may have a substituent including the alkyl groups, alkoxy groups, aryl
groups and halogen atoms mentioned above.
Also, the acrylic ester compound related to the aspect 1-1 is a
compound preferably represented by General Formula (1-2) below.

25  <General Formula (1-2)>
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use environnent. 44 WO 2006/ 121187 PCT/ JP2006/ 309769
Specific exanples of RO, Ro, R|I and Rl12 are

w@enyrmeus to the al kyl groups, the al koxy grPCp$R200d139769

aryl groups, the heterocyclic groups or the hal ogen

atons described for CGeneral Forpula (1-1) above,

respectively. Anbng thesgmt l%ﬂmkyl groups, the

al koxy groups, the aryl 5 grS‘e'ps or the heterocyclic

gr oups nax?have a substituenir? Specific exaanBs of
I

t he substijfuent |nclude thos al kyl groups I
gr BlgBs=C—dEyHO s an E} @ gg“%“CH2

above. E%pecl fi S in I kyl emgg
group suth as nTt yl e f’up and 1, 2-N gﬁ ene group,

an arylene grou ch a Q? 1§ pgenyl group,
1, 4- phenyl ene g ;ﬁs §R1 phe W rnd 2,6
napht hyl ene group; a blvalent condensed polycycllc

hydr ocar hbon gr.oup suc S quorenylldene and a

pibeap ettt Craergloéemn & & et Fsare the same gy dafferent and
and 2,5‘-dith|enylene These may have a substituent,
aepresthe = [dgadrbgen eadanpl@s aoindthgl sgrbsipi tReNR 14, NBiU dad Ris
t hose al kyl groups, 15 al koxy groups, aryl groups or

Rep1288AL ahQTky] ERSRPGHiME Yay Baga AL sktitidagt a&ﬂ'a?ﬁ@xy group
group, the phenyl group may be a bival ent group which

A SRR S
TEBAEEA JO0NEST S0 B St o o

group t he above-nenti oned aryl roups; t he
blngenmahomondyl meprasents|drn ajky grplep which may have a
above-nmenti oned condensed . polycycllc hydr ocar bon

gubstitierd) dnh@tyde gedus wliiohpfag Uelveds stdshi@doht a bivalent
group which is fornmed by bonding R13 and R14, and

SOl PRI N B RS BT SRR L bttt o

a bivalent heterocyclic group which may have a substituent; Ri13 and Ri4
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 polycyclic hydrocarbon group which may have a substituent,
and Ri3 and Ri4 may be bonded together to form a heterocycle; e, f, g and
h are the same or different and represent an integer of zero to four.

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

use environment.
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45 WD 2006/ 121187 PCT/ JP2006/ 309769 nentioned al kyl
groups, al koxy groups, aryl groups and hal ogen atons,

wo e®przti8vel y. Al so, the acrylic ester conmpouneCT/@&hae&99769

to the aspect 1- 1 is a conpound preferably

resgnted b raI r 1-
rpgf’nm Deditis Srapphies o Rordn fo i s % SYHO@D%O%LO the

== H2CT - (--C-CHI R17). (Rl~ ( 20 1
MBflérou@se‘eh@ pEkoxyograNRs, the ayyl Rl@llzﬁa cthmleetar@whe groups
same or different and represent a hydrogen atomor a
pet thd halogpn RigmsRU8sclibe] 820 GdRFal aRdriBda (1-1) above,
represent an al kyl group which nay have a substituent,

@é‘sﬂe‘étﬁblSQXYAﬂbﬁgﬁzh\é@é Ct'he”ﬁ,‘kyl" 8¥&uss, %Hésaﬂkgi& Brou) the aryl

aryl group wh have a“substi tuent

E%%%Zﬁo‘%%he W@' b r R AR AR b e, Sbecific
FRGRLGTS 04 GLSTISt UBATL 1af ey HHo%g: ORyT P BRemal R, gFoups
a substituent, a heterocyclic group which may 15 have

arglugrouipssart hal:ogan(atnu:@rmedtlpobsl@b@mc hydr ocar bon
group which may have a substituent, and R21 and R22

may beSpedided ekgagléeroft Arf omlude fmieﬂiltk@fi’&ieﬁ group] such as
k, 1, in and n are the sane or different and represent

ﬂ{bthweerﬂaeércﬂjp 281001 2% thYWne group; an arylene group such as 1,2-
phenylene group, 1,4-phenylene group, 4,4-biphenylene group and 2,6-
naphthylene group; a bivalent condensed polycyclic hydrocarbon group
such as fluorenylidene; and ‘a bivalent heterocyclic group such as 2,5-
thienylene and 2,5-dithienylene. These may have a substituent, and
the specific examples of the substituent include 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(CHs).
Specific examples of Riz3 and Ris include the above-mentioned
alkyl groups; aralkyl groups such as benzyl group and 1-naphtylmethyl
group; the above-mentioned aryl groups; the above-mentioned
heterocyclic groups; the above-mentioned condensed polycyclic
hydrocarbon groups; and heterocyclic groups such as carbazole group
which is formed by bonding Ris and Ris4, and each of these may have a

substituent. Specific examples of the substituent include the above-
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46 WD 2006/ 121187 PCT/ JP2006/ 309769 I n Ceneral
Formula (1-3), R15 and R16 represent a hydrogen atom

w@eooa/1mas8hyl group, and they are the same or dPET/ar2e0m309769

Since the hydrogen atom and the nethyl group cause

t he dlff e in radi cal ol ynmeri zati on,

it haling wores alk "aexh 2oy i Kaldeen atoms,
use environment. SpeC|f|c exanples of R17, R 3, R19,
respeck¥slyand R24 include the above-nmentioned al kyl

groups, al koxy groups, aryl groups, heterocyclic

gr oupsAdso, hleogexylat oster dampoundastatetdhto sh&ydspect 1-1 is a
groups, the al koxy groups, the aryl groups or the

BSMPOARNGIreferdbBHPSHIERBYn A By Ge%féréPPéfﬂlh%?(‘i '8) below.
Speci fic exanpl és of the substituent include those

y groups, aryl groups and hal ogen
g#%%§rapﬁ lgﬁgheiég%e Speci fic exanples of R21 and
R22 include the above-nentioned al kyl groups, aral kyl
groups, aryl groups, heteﬁﬂcyckﬁg groups and the
condensed pol ycyclic hydroca NBofi groups, and each of
these nmay have a 15 substit ent SpeC|f|c exanpl es of

t he substituent include thgSe 5% groups, al koxy
groups, aryl groups and haloge ment i oned above.
to aspect 2-1> An

<Acrylic ester conpound rela

acrylic ester conpound rel at d to an aspect 2-1 of the

present invention preferalgy™hs a, conpound

represented by General For Ia“%ﬂza 0 1) bel ow.

<Gener al For gula (2-1)> 0 3 11 k7) Pch X29
——C C*CHQ

F 34 s |

Hzc—ciz*.-c—~c wj :-—«

¢
i_
Rﬁ- R15 R‘tﬁ)k R?U

where, in General Formula (1-3), Ris and Rig are the same or different
and represent a hydrogen atom or a methyl group; Ri7, Ris, Ris, Rao, Ras
and Rgs 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 heterocyclic group which may have a substituent or
a halogen atom; Rg; and Ra2 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 polycyclic hydrocarbon group which
may have a substituent, and Rz1 and Rzs may be bonded together to form
a heterocycle; 1, j, k, 1, m and n are the same or different and represent

an integer of zero to four.
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WD 2006/ 121187 PCT/ JP2006/ 309769 where, in Cenera
Formula (2-1), R27, R28, R29 and R30 represent an

wW@bdogl211gT oup whi ch nay have a substituent, anPGil/kegs/309769

group which may have a substituent, an aryl group

whi ch pay have a substitu , a heterocyclic roup

whi ch FaPrensral Eogmyia K%‘@iﬁi‘lﬁngiie\|re@ﬁ?eat @nﬁY@Een atom
and R32 5 represent an al kyl group which may have a

subms tmetleylt gromp,anakyhexgraxep thevsarhe newy differcrst.  Since the
substituent, an aryl group which may have a

Bydsdddruembm andetles ayiHyl Cfrrﬁﬁiiﬂ Rawibé henBiffdidviee dn radical
substituent or a heterocyclic group which nmay have a

PSR i o R U AL bt B e

lo different and represent an integer of zero to four.

Pfe EBNEPRMeRY ul a (2-1) above, R25 and R26 may be a
hydrogen atomor a methyl group, and they are the

sane oPpe¢ifitegxampleasof KentRom eﬁma Bteoe Resiangle Rednclude the
hydr ogen atom and the nethyl group cause the

gbdve neitttoned aliaiingpalpgmalkasat igeoupsiChiryd sgioaghsc dleterocyclic
pol ymeri zation, 15 they are appropriately selected and

UARPOE gl gl Stond MGETLAIROLLE e all

nent.i on al k roups, .al kox [ ounsS, . aryl groups,
RERUOC T ¥t oAHolbR o™ P et RitB e “ P OB pave
Anmong these, the al kyl groups, the 20 al koxy_groups,
pRestifuemty, Smesifiss eximpies of dhpc Frbstatuamsinayde Hhese alkyl
substituent. Specific exanples of the substituent

gruips] elkdrgsgraipey hrylggroups ,aral kalogegradops, manyioned above.
groups and hal ogen atons nentioned above. Specific

exanpl gpeéific F@aaxﬁprbsRaﬁ Rachnd eRihendligy ethige abbeé@sbntioned
al kyl groups, aral kyl groups, aryl groups or

VAT, B, BBl 85 o he SR R
condensed polycyclic hydrocarbon groups, and each of these may have a
substituent. Specific examples of the substituent include those alkyl
groups, alkoxy groups, aryl groups and halogen atoms mentioned above.
<Acrylic ester compound related to aspect 2-1>

An acrylic ester compound related to an aspect 2-1 of the present
invention preferably is a compound represented by General Formula (2-
1) below.

<General Formula (2-1)>

0 Ryt  Ra o)

1 | ] il
Hzcﬂc—c—oﬁ = N—AP—N Y. ==, O—C—C=CH,
éﬁ <&:L\ \I;QS 2;%;\ ﬁ\]J) éﬁ

QR”‘)EJ (Rze‘)q { Roshy { R30‘)s
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25

WD 2006/ 121187 PCT/ JP2006/ 309769 i ncl ude those al kyl
groups, al koxy groups, aryl groups and hal ogen atons

worewbiloned above. Specific exanpl es of Ar8 i ncPamaP2006/309769

those represented by the fornulae (C1) to (C 6)

Vv
e IRASONERS HoraiigEy Bt e R aivt: Pt SBIVARGDrSsent an alky]
condensed pol ycyclic hydrocarbon group which may have
groupbzhichumaty have adabshisgent, raépaﬁ%m gwupywhigh may have a
formulae (C-7) to (C17) above. Specific exanples of
dumstiaaent,i £n @sVEeregpdiick iy thawepa eabstituémy enhet@rocyclic
represented by General Formulae (1-1) to (1-3) and

éﬁ%ﬁ%’) WY SnayOhive U YEPsEfud! $:0 halert 3€S8; Rs; and Rae

strative tonpounds are not to be construed as

EBRBRIAE B oiogPLeRh Y e oh Siba it b SRR groun
General Formulae (1-1) to (1-3) ahkove are shqwn bel gw
wbicly gpayi| have pa1pubglifysngy)an sar /¥ 1(%87may ave a
PCT/ JP2006/ 309769 H3C.NCH3 | H2C O CH2 O O C C=CH2
%{bsh)tuéﬁﬁ;:ﬁ} Ret@rocyclic- gtourH vhicHRay3 GlaveH2 subgtit@egkor a
heterocyclic group which may have a substituent; Ros, Re¢ and Ar8 are
equivalent to those in General Formula (2); p, q, r and s are the same or
different and represent an integer of zero to four.

In General Formula (2-1) above, Res and Rgg may be a hydrogen
atom or a methyl group, and they are the same or different. As
mentioned above, since the hydrogen atom and the methyl group cause
the difference in chain polymerization such as radical polymerization,
they are appropriately selected and used according to the use
environment.

Specific examples of Ra7, Res, R2g and Rso include the above-
mentioned alkyl groups, alkoxy groups, aryl groups, heterocyclic groups
and halogen atoms, respectively. Among these, the alkyl groups, the
alkoxy groups, the aryl groups or the heterocyclic groups may have a
substituent. Specific examples of the substituent include those alkyl
groups, alkoxy groups, aryl groups and halogen atoms mentioned above.

Specific examples of Rs1 and Rsz include the above-mentioned

alkyl groups, aralkyl groups, aryl groups or heterocyclic groups, and each

of these may have a substituent. Specific examples of the substituent
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H2C=H CON- OGHCH2 (D2) CH3 NCH3 OCH O
H2C=H G0 -0-0- N p-G-H=CH2 (D-3) H3C.N.CH3 O CH2 O
WORGs@AS0 N - O CH=CH2 (D 4) H O CH2 O H2C=PETIII006/309769
p- G H=CH2 (D-5) HSCNCHSO 1 0 H2C,CH2 0 -C O

121187

Brerd st alioh ga0tine alkers 2roRs, Ael 8rine and halogen atoms
H2CCCO(\ / \ N/-\ \ | OCCCHR (D7) CH3 - -
oeteped aymeN cH2

Specific examples of Ar8 include those represented by the
formulae (C-1) to (C-6) above, and specific 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) above.

Specific examples of the acrylic ester compound of the present
invention represented by General Formulae (1-1) to (1-3) and (2-1) above
is given as follows, but these illustrative compounds are not to be
construed as limiting the present invention.

First, acrylic ester compounds of the present invention

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

formulae (D-1) to (D-57).
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HzC 0 \CH2 O H2C=C-C-O 0-C-C=CH2 (D-8)

CH3 NCH3 o0 1 H2 -
W@@6@CBR (D-9) CH3 -

H2C CH2 -
(D-12) CH3 - - CH3
PCT/ JP20@6/ 309769

CH3 -
OH2CCGCGO/ \ [ \ N/ \ \/

CH3 N

L VD 2006/ 121187
N CH8 HRC=H (- O N p- oH=CH2

(535 89 8 (Y {9y obgan, @2
CHs
N
HaC™ “CH,
HZC
Q 9
H =
<.>Hs
N-ch
Q Q
H.C= C C O" Ho C_EI=CH2 (D-3)
HaC.-CHs
0
@LNQ
L. ?”2 ’
HC=C~C N 0-C-C=CH, (D-5)
HaCuy,-CHa
0
HZC
2 2 (D-6)
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CH3

CH3 H3C, N, CH3 O CHXCF/JRR006/309769
H2C=c-c-o N/ \ \ /| OCCCH2 (D-10) CH3 -
H2C=C-~-0 NH2 OC=CH2 (D-11) CH3 CH3 H3C, NCH3 0O O

O H2CGCHgEQ.eH,\ / \ N/ \ \ / o-CC=CH2



H2C=H-c-Op OC H=CH2 (D-14) N HC=H~ ON\ /
OOHCHR (D15) VI V' { NO H2CH~-ON O C H=CH2
W@ »0862118CH3 { \ N.CH3 | H2C=H 0-O -0-a N\ "PCT/JP2006/309769
OOHCHR (D17) CH3 CH3 H3C.N N CH3 H2C=H CO N
O CHCH (D18) H3CH2C N{ N CH2CH3 H2C=H-C-O N
O CHCHR (D19) 52 %%ﬁ/ 121187 PCT/ JP2006/ 309769

NNO\_ 0 HC=CCON &CH2 (D200 H- - - H\ N
I \ N \ O/ / / o) I\l"2C\CH/ OC—C—CHZ (1}21) - (-
H2C=H

I
H3 CH
CH3

HaC~ CH2
HZC

O
3

Cri

N\CH3

o) e )
et o O OO Ootypen @0
CH3 CH3

HyC., -CHa

©

QNO

Q

H,C=C— - o—.—.— H —c C=cH, (D-11)

CH3 CH3
H3C\N,CH3

©

0
HZC

"O
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O/ YO NNO O H2CHCON- OCGCCH2 (D22) H11 -
S IINNO- 0 11 HGHCONOGCCH2 (D-23) HO

w@2006/1N187 O -0101, O H2C=C-C- O -

N -

- G CRERIP2006/309769

(D24) CH3 CH3 9 g NN OO0. H2C=GCC O N O C C=CH2
(D-25) CH3 - CH3 H3C CH3 53 WD 2006/ 121187

PCT/ JP2006/ 309769 S

HaCupy-CHa

Q

O

Q

3,3

ot

o

3
2 9
H H

CHs CHs

Hie ™ N~Chy
Q Q
o8 oA OO o
Hy G G 2
HacHzc’N\Q/N‘CHZCHs
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(D-13)

(D-14)

(D-15)

(D-16)

D-17)

(D-18)

D-19)



W@@6HRITBR (D-28) -

H2C=C-c-O - - N -

\ / p-OC=CH2 (D-26) CH3 CH3 \ S
H2C=H OO N / O O H=CH2
- (:

(D-27) 0 HZC=H-CGp | N\ /

)-- S H2C=H O O N O (r¢#0B06/309769
(D-29) e H20=H—~-OON\ OOHCH (D30) CH3 H3C

0 CecHCGON\ / Go-HCH2 (D-31) CH3 CH3 H2C=H OO
N\ ./ OCHCH2 (D32) 54 WD 2006/121187

PCT/ JP2006/ 309769 H3C, H2CH- OO\ N - \ /
O&CCHR (D33) H N H- NS\ \ / OCHCH

(D-34) HCCH3\ |©1N3 N
; @ O '

Hzchc-mH "o Lcecr, (D2
SO0 ¢
e i
H2c=ﬁ~&—oNo_&_ﬁ=CH2 . (D-22)
o o
SReRy
o= c—o" A YT)o o-&- geon, (D-23)
@ @
MOAPAYR

o
CH, L

@@

; o
Hzc—c—c~ o- é~c—cH2 (D-25)
CHs
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N 0O 11 11 H2CGCH GO O CH=CH2 (D-35) H3C '3 H3C I

Nal CH3 CH3 I \ 0/ CH3 OH2C=CCON O CHCH2
w@mggsH HC 1 CH 3\ \ 3 NC | / C 0 _PC/JPr2006/309769

H2C=H-C- O\ \ \ /| OCHCH (D-37) 55 WD 2006/ 121187

PCT/ JP2006/ 309769 i N\ I 0 - O H2C-CCGON OC CCHz

(D-38) CH3 - - - CH3 NI H2c=c-c-0 N--0-c-c=cH2
(D 39)
S
[ /
o OO0 Orodgon. 0
CH, s

S
0 5 0 02

oo O o bgpon. @29

o
HoC=C— c- OH HO ~C-C=CH, (D-32)
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CH3 SCHB N | \' 0 HZC=Co0-00 NOoCCH (D CH3
-40) - - - CH3 NCH3 0o HZCCCCOON'  OCcCCH2

W@ 042118 CH3 - - - CH3 H2 H, H2 N C, c_C, c_C HXCHPP20067309769
H, I \/ I~-0 O 11 Hz

CH3 CH3 56 WO 2006/}-]38\13&] PCT/JP2006/ 30976
H2C=H O O N O O H=CH2\(D- 43) H3CO OCH3 N

o O o
H20=g—-&—ONO—&~ﬁ=CH2 (D-33)
3,3
()

>

H3C\©\N /©/CH3
e

(o} (o]
H3Cjij|\ CHs
HaC NQCH:;
o™

(Lo

HBC.;\QN /O/CHa
O Cl

of
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N N HRCGHCGON/ / OCH=CH (D-44) H3C.N,CH3 | \
CH2 H2C=HGON/ \ /OoH=CH2 (D-45) 01, aN 0
WOR@sHRIBBD O O H=CH2 (D-46) 57 WD 2006/ 121187 PCT/JP2006/309769
PCT/ JP2006/ 309769 H3C, N, CH3 H3C-C-CH3 H2C=C-O- O N
OOCGCCH (D47) HH H2 HBCHC N C, / CH3 \ N\ \

O O H=CH2 0)-48) ~H2CG:G 0 HN H3C CH3 H3C CH3 O
H2C=C-0-O N \ / @} (D-49) CH3 - - CH3 58

g O ¢ g (D-38)
HZC=§;§—O-©—Q"N Q Q o—c—g:sw2
@

o] O o
g O-OFO- o
L
C

. ( .
e33O
: :N: “CHs

gt - OFO- oty 090

O Hy H; Ha
N’C\C’C\C’C\CH;,
Hy Ha
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WD 2006/ 121187 PCT/JP2006/ 309769 H3C N-CH3 CH3 CH3
H2ZCCH OO N OO HCH2 (D-50) H3C-NCH3 CH3 H3C.N H3 O
WO 2006421187 0 H2C=C- GO N \CH3 O CH=CH2 W] 51pCT/H2806/309769
H2C=H O O KKKDO O- O- H=CH2 (D-52) 59 WD 2006/ 121187
PCT/ JP2006/ 309769 H3IC CH3 / F F ~lz (D H2CGH OO

OOH=CH2-53) H3C CH3 H3CH2CO OCH2CH3 O (D-54)

(D-43)

(D-44)

ey Dy et

HyC=C—C- OH Ho ~C~ G=CH; (D-45)

o7



H2ZCCCGCONOGCHCH ON- -NO (D55 11 H2CC GO

N/ /| OCCCHR2 HCCHB8 OS/ -1/ - -\ S O0O(D56)
wQa200812H8C-C- CO N/ /| OCCCH2 H3C/ \ \ CHXT/82806309769
-1/ --0(D57) HCHCONOGCHCH F F Next,

acrylic ester conpounds of the present invention
represented by General Fornulae (2-1) above are shown
bel ow as fornul ae (FEGJ’Q,Cmso (E-33). 60 WD 2006/121187
PCT/ JP2006/ 309769 O/ |CH2 H2 H2H2 O 11 H2C=C-C O/
NC-C-N- - OCC -1) CH3 - - CH 0 3HH3
HzC=H C- O/ / NH CzC2 OHCHZ (E-2) H3C CH3 O
3H2C= G- 0-0 O O C=Ci (Erg) CH3 O3

o)
HgCHzC\N ,C\O\
CH

Reolesy
.

CHj3

oo OO O obgon o
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H3C CH3 HZC=H OO NC2 / C2-N/ OO HCHZ (E-4) CH3
CH3 O H2 HZ O (E-5) H2C=GGO/ /_-C-C-N

W@RE@6HATB2 CH3 CH3 0 / / - - O H2C=C- GO N N CrCr/ 20042309769

(E-6) HCH3 CH3 H3C I \ | \ CH3 0 - 0 H2C=CC-O N N -
| OGHCH (E-7) HCH3 CH3 0 O H2C=C-CO/ / N1 \

NOGCCCH 8 CH3CH3 C CH3 I\ I\ 0 - - 0 HRC=CC O
NI\ N/ / OCCCH2 ( -9) CH3 CH3 61 WD 2006/ 121187
PCT/ JP2006/ 309769 1\ & Q.40 0 H2C=C-CON N

O G- C=CHz (E-10) - CH3

CHs
(s
Q ?
H2C=C—C-ONO—C—C=CH2 (D-50)
CH,
H3C\N/
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CH3 CH3\ - ~Il NNOGOC H=CHz (E-1i) 0 G C O HzC=l
CH3 0l / -1/ 011 - HGGCGONo | N - -
W@@eHeIEBY (E 12) HCH3 \ - 1 01 - | 0 11 HACEM2MAB09769
NN- OGCHCH (E-13) CH3 CH3 I\ I\ H2C=HCO N N
O C H=CH2 (E—14) H2C=C CO N O CH=CHz (E-15) H
-0-a H3C CH3 O OPI - - 0 HHGCH GO N N O G H=CH2
(E-16) H3C- CH3 @E@zﬁﬂsl 121187 PCT/ JP2006/ 309769
AW |\ L

HpC=C—C o c C=CH,

H3CHZCO \©/ oc:Hch3
D-54

(D-53)

7/ \
O\N © N (D-55)
o o - OO rodgron

HyC—” ) \ CHs
S )
0 Q (D-56)
W0 Wk 2o WS ot TN

CH
HaC S/ / \ AN 3
0 o (D-57)

oo OOt
F

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

formulae (E-1) to (E-33).
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0' - -' 0HRCEHCGCONNOGHCH (E-17) C G q 9
HCCHCXC 0- 0' - - ' - 0 H2C=H GO N O G C=CH2

W@ E088)1187 H3C CH3 HC, NN HC NN CH3 CH3 1\ | RCIRR004/309769
11 H2CEHHCON N O G H=CH2 (E-19) H3C CH3 i / | / HCC
| \ HO¥C S S 0 011 11 ~- H2C=HC O N N O CH=CH2
(E-20) 63 WD 20064321187 PCH{P2006/ 309769 OQ 0cC I\
I\ HzC=H-C—ONN OCCXKH? (E-21) 0cC\ | M

o) CHppy g HoC o)
oo Y el ) )obgon ED

(J

EHy CHy
CHzp H CHa (0] i
g Lo OO T BT Orobpon ©

(o]
@]

HsC CHj
? CHsp, H, GHs Q (E-3)
H,C=C~C~0 N—C —C —N O-C~C=CH,
CH3 CH3

HiC CH3;

(o] ; Hy

HZC=S—&—ON—C @—gz?o—g~g=cm (E-9)

CHg

CH3
© Hy Hy © Q@ (E-5)
C
H

Hzc=ﬁ—g—o Q Q N—@—N O O O_?é_ﬁ=CH2 (E-6)

(J

GHs CHs
H3C\© CHs
o o)
o Lo - OO OeBgon 9
H / H
CHs CHs

H20=9~g—ON©N Q O O~('C')—C|>:0H2 (E-8)
3 CHg

egbe O-OF OOty 9
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HzC=CGCONN! OCCCH2 (E-22) CH3 CH3 CH3 CH3 O
W O 111 HCCGCo NNNOGCHCH (E-23) CH3 CH3
w@kBe/12187 I f H2C=C-CO N s N O C H=CH2 (E-24)CT/0806/309769

s/ 01\l \ -0 HCHCOBSI SN OCC=CHs

(E-25) H 64 WD 2006/ 121187 PCT/JP2006/ 309769 F F O

CH3 CH3 O HZC=H-C-p N/ OCHCHz (E-26) F OCH3 -

CH3 O H2CGH-C-O N\ / \ [ - HCH2 (E-27) F F

H2ZCcH GO\ N/ NO @ 8) HZC-C-OO/\-NN

|

O O C=CHz (E—29) H I / OCH2COH2CH3

H©°H @10

@

© © Q (E-14)

H,C= c c e} O- C—E—CHz

Ha0=C - O‘_.F;—’—Q@HO & c=cH, (E-15)
CH3

Cl

© © |O| (E-16)

(0]

1l
oo (O )X K<)ty
HaC CH,
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HZCCHCONNOGCCH (E-30) O H2CGHC O N N--\
~O0CGCCHz (E-31) FFHCHGCO-\/ NNOGHCH

W@ B0822118N OCH3 H3CO N CH3 H3C I/ | e H2C=C- 0- CPCT/¥P2MDA$09769
OO0OCCH (E-33) H3C CH3 H3C-CH3 The acrylic ester
conmpounds of the present invention represented by
Ceneral Fornulae (1-1) to (1-3) and (2-1) are novel
substances, and t yint hesi zed by using the
hydr oxy conmpound repfesented by 5 CGeneral Fornul ae
(1-1-1) to (1-3-1)_agd (2-1- as manuf acturing
|nterned|ates reshegtively, g by reacting these

My b ok et i B 8T

exanpl e, a hydroxy ce@npound Fis synthesized with the
fol I owi ng procedure nd the i ned hydroxy conpound
is reacted with [%Boyl chlgggje or net hacryl oyl

chl oride. Thus, an agrylic co u or a nethacrylic
conmpound of t he pr ége nverfi o y be easily 5
syntheS|zed <Gen rnulﬂitﬂ 1)> Ar,3 He r raH

Hzc—c—c—o" ﬂ "o -c=ch,  (E-19)

@ P
2> 35

o] (o]
_ _II_ II_ - R
te-c-E-o— Y V- )X )olgon @20
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where, in General Formula (1-1-1), R3, R4, R5 and R6
represent an al kyl group which may have a

wGaasti2tigent, an al koxy group which may have apdnJP2006/309769
substituent, an aryl group whi.ch may have a
substituent, a heterocyclic group which may have a
substituent or a hal ogen atg Ara represents an
al kyl group whi o@ ﬁﬁ} g\sumuent an ar al kyl
group which may inue t an aryl group
whi ch may have a sy 8, condensed polycyclic

a substituent or 15 a

hydr ocar bon group W

het er ocycl i c group [ ave a substituent, and
each substituent @ ,@ W|th t he al kyl group,
t he araRkyl ~g 5 s he candensed

pol YEJEFIT i @ ePucyEhi ¢ (§raup
through N, 0, CH2 or CXC}B)Z a, b, c and d are the

same or differe nd ep en n integer of zero to
four. 20 <Gbnergt:ﬁ. EﬁiZ,Kij 66 WO 2006/ 121187
PCT/ JP2006/ 309769 3 N- ORI r4 HO,,~- ,~-H 9
10 1. (RI) $ (R 2 where, i eneral Formul a
(1-2-1), R9, R o, and R1 epresent an al kyl
group which may hayesa substi ~-nt an al koxy group
which mgy have a stltuent an aryI group whi ch may
hav LA TN ug a.h' c 0 l,ch

havg Cgc;éubs U e ha geHR: E\gp? es@%&
an al kyl ene group which nay have a substituent, an

aryl ene group whi gl may have a sgistltuent a

bi val ent heterocy gro mh|c may have a
substlgyent or a Ient onde ol ycychc,

O o ed @@B@E=0Hand (E-23)

(0]
O A OOt @20

@153 O-Ootbpen @
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10 together to forma heterocycle; e, f, g and h are

the sane or different and represent an integer of
w@eoe/12108T our . <General Fornula (1-3-1)> R21IN-FRZRIP2006/309769
~R23) M - R24) n HO=N\N OH (R17)1 (R18)]j (Rlk (R20)1
67 WD 2006/ 121187 PCT/JP2006/ 309769 where, in Ceneral

Formula (1x3-1), Rl?»F R18, R19 R20F R23 and R24
I 3 bst
reﬂrqe g%§M§EM avk u%s%wt uezﬁtS z(lf‘;éjﬁzryl

group which may have a substituent, a heterocyclic
group whicgh may have a substituent or a 5 hal ogen

atom 21 gng R22\r epreserfts al g‘Pou whi ch may
ham-c-gy@%@;@g e ey B o
substituent, Yan aryl group whi may have a

substitu , a heterocyclic group wach may have a
substit ug G nydr ocar bon group
whi ch gmy\have a Substi tue R21,and R22 may be
bonged-3-eg¢t My Bt & Ee~ci, |, (aKes)l,

m and"m ar e 4 i 4nd répresent an

i nt eger zero to four. <CGeneral Formula (2-1-1)> 31
R32 It mm 11- ) Y R29) 1 (
30) where R28, R29

1D~ 2@2
For nmul a X
o)
B SOR OO Trobgon @

H3CH2CH200 Q Q OCHZCHZCH3

HC=C~ c ol o- c—c~CH2 (E-30)

o © @
H2c=ﬁ~ H —G=CH, (E-31)

F

H2C=ﬁ—(|C?>-O Q (P O O O*gl—ﬁ=CH2 (E-32)
N—/ OCHS HyCO N
\ —

Q/CH;; H3C\©
HC=C— c- OH —'——.— ﬂo C-C=Ch, (E-33)

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 methacryloyl chloride. .
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15 al kyl group which may have a substituent, an al koxy
group which may have a substituent, an aryl group

wabkioeh2xr8y have a substituent, a heterocycli cCPQI/arep06/309769

whi ch may have a substituent or a hal ogen atom R31

and R3 resent an,alk group whi.ch
subst | uengxalﬁﬁ ’aPaIIW)‘iierﬁYo ﬁﬂ}“&ﬂ h%ysyﬁ]z}gés%eg with the
gﬁ@sutuent an aryl group which may 20 have a

TN Rocedure; ansh Hhe ebtained hydroky @hmmymldan%e'eacted with

substituent or a heterocyclic group which may have a
aenydeylt chdntideApi8 methnesdnyk chloridi \Whiz€ O 23y Bd compound
PCT/ JP2006/ 309769 al kyl ene group whi ch may have a

sk thbtleryliaNcAhybene 6 AHB PRGEHt TR -
substituent. a blvglent hetero%@%llc group %ﬁ' ch ma be easily

ﬁﬁlﬁe%ze ubstltuent or a bival ent condensed polycycllc
rocar bon group which nmy have a substituent; p, q,

t or different and 5 represent an
<ﬁ?§§r@i1§ Wéi;o(lt @Tf?o <Synt hesi s of hydroxy

conpound> As shown in Reacti on Formula (a), a nethoxy
compound (El') as a raw nmategi®al is denethylated by
means of a retofore known hethod to synthegize a

hydr oxy co roc a hydroxy
| o conmpound b de at | ﬁ ructural
formul a of eac npout la (a) is

abbr evi at ed. T onpo (E2)£§%§resen a compound
whose structur @rnul drre as to of the
hydr oxy corrpounds represented by General For mul ae (5)

to (8)., and t rrpou d 15 represents a net hoxy
% ‘?ﬁ?@dﬁo&%ﬂ? SJEdi*ﬂgRa,t Re@mer Bs represent an alkyl

<Reaction Formul a (a)> H3 CO HO
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; Ar3 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, a
condensed polycyclic hydrocarbon group which may have a substituent or
a heterocyclic group Whieh 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, CHs or C(CH3)s; a, b, ¢ and d are the same or different and
represent an integer of zero to four.

<General Formula (1-2-1)>
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RRRR (El1) (E2) where, in Reaction Fornula (a), R
i's synonynous to R3to R6, RO to R12, 20 R17 to R2o

wW@pa6R2A81T 0 R30 in CGeneral Fornulae (1-1-1) toPCIIR0A6309769

and (2-1- 1). 69 WO 2006/ 121187 PCT/ JP2006/ 309769
Exanpl es of the denethyl ation ipcludes a nethod using
aci ds such as concentr at €d? r'othl oric acid,

hydr obrom ¢ acid, hydriodic agi,d, trifluoroacetic

aci d, pyridine hydrochl ori de Ar'magnesi um i odi de
etherate, al um num chl ori de, ! al uni num bromgg, boron

tribrom de ahtLproy 5 tE :a*: ©an t hod
usit ng _baseho:r]I { di y Tea t S chbats I
pot assi um hydr oXides gUha r nt, um but anol ,
l'i t hi um bi phenyl {glYthiu '@did [1idi ['ithium
di phenyl phosphi d ._L E agiél‘ 5di K?niq?m ol zgﬁgg)@l\/F Anong
t hese, methods using boron tribrom de and sodium 1o
t hi ol at e- are_particularl ffectiye, but_the
Thoth CORReHRGEPORUIG I o Al ot Rao| HilerRédRaz depesent an
the pr esen;milnventi on is noEb restricted to these.
8piadi friompsywhidlemay dreaeph esbsiitueigs amn bBwxyegeiupaivibéch may
in Exanples. The hydroxy conmpound of the present

haveni i aibstiiushbednbyryherodp whivhheshy BbaY e iswbstituent, a
characterized by the expression of General Fornul ae

- - 3. . -1- (o) R
958 Pello iR s By Ve L e SRR L T, o v
to those described for General Formnul ae - . t.o
fqeroeed a{‘f‘ﬁ%y.en@s%?ﬂ%g’i ch may have & Eéﬁ‘ﬁtdé;ﬁiltofm arylene
met hacryljic conpound> 20 As shown in Reaction Fornula _
gByup Wlﬂglamaoy hg@ﬁ-ﬁbaw@st(@pt,i & bivalent heterocyclic group which

may have a substituent or a bivalent condensed polycyclic hydrocarbon
group which may have a substituent, and Ris and Ri4 may be bonded
together to form a heterocycle; e, f, g and h are the same or different and
represent an integer of zero to four.

<General Formula (1-3-1)>

I P Rza)m
L
| _ofRed),
HOL T\ /N ="
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used as a manufacturing internmedi ate, and an acrylic
ester conpound (E3) is synthesized simlarly by neans

wotooa/1taset of ore known esterificati on nethod PCT/JP2006/309769

(acryl ation or methacrylation process'). Here, the

structural, fornul.a of .ea C und_i n Reactj on

WEeRS &2 ( mg%fo&wﬂaﬁﬂ&ﬁmﬁm) Ragphagefize 28 and Ray
conpound whose structural fornula 70 WO 2006/121187
ROTeseR0as/dkglseupcwhids prasxibave at suhstisuenheampdkaxyy group
conmpounds represented by General Fornulae (1-1-1) to
which lnagnthafd- i- Bhbstiterdt; 3ahepigl ¢tbapawddsRouss, have a
whose structural forrmula corresponds to that of the

j ste r negr :
SRR GO AR P bt or o

>0 11 HOHa &SC-CO R R (E R (E3), R, whereg,
hoged 41bgn By Aot A priPrREvel By snate oViesh, Bamohave a
;ﬁito R12, R17 to R2o and R27 to R30 in Ceneral

stifugat, anjanalkyh group- whighhdnayp-have p subgfitments an aryl
synonynmous to R1, R2, R7, R8, Rl15, R16, R25 and R26 in
Gevgr sthich Onkyrhavae §dbdituent( & Bpterodydlit gFoup which may
Exanpl es of the nethods for acrylation or
W@ ac sibaifueiti diCh U ded st & asdly &1l haditdiy sroup which
conpound (E2) with acrylic acid or nethacrylic "acid,

r id i d [ ide .of

Byt SECARRA, Sod R a5 Ta Y BT BUREEHG 18'orm

carboxyl1c &ci exanp an-a
ester conpound.may be synthesj.zed by hegling an
& BeEFIOGHO L Holly BY ABACA Benith GHGHe oI £BA BaRFesent
an integer of zero to four.

<General Formula (2-1-1)>

Ra1r  Rag

i i
HG..){ ==\ _N—Ar—n 7\ —»/DH
A7 R
(Rerp  (Ras)q (Res)  (Rag)s

where, in General Formula (2-1-1), Rg7, Ras, Reg and Rso 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; Rs;
and Rsz 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 heterocyclic group which may have a substituent; Ar8 represents an
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acrylic acid with an esterification catalyst in. an
organic solvent. It may also be synthesized sinply by

w0 e@eti2nig7 a hydr oxy conmpound and acryl oyl chlpeT/a2004a1309769

an organi c sol vent under the presence of an alkali. 20
Eﬁ%ggles of the.aglkali used for this reaction includes_
FAPNS BTQHR WRICh SAY, MARG f SRpgEtaeRE, (7Bt 48¥ienm group which
hydr oxi de, aqueous sol utions thereof, am ne bases
sishhage or $whdtytvemitne bavalepy diederveyclx gnpie swlothtrhey have a
71 WD 2006/ 121187 PCT/ JP2006/ 309769 organi c sol vent

vabstifuentt diea rifaglendreondehsed ody dye it A5abesboal ¥Rt which
such as toluene; an ether solvent such as

Lely Madr 2T UiERituRBEep! & ARl are LY i
aceytr ate; a il{at oln(la1 sol @’en’ suc\([1 gsarr?e;ﬂﬁglsadg]tlﬁyq} Eleftfegﬁg and
n solvent . such as chloroform Specific

ande a Fa}logg "

LOMfeRent an dRteaar af 2670, 60 W oun i n Exanpl es

herei nafter. The acrylic ester conpounds represented
6§Y@E%ﬁ1%lpf hyereyaeoppound> (1-2), (1-3) and (2-1)

above of the present invention have a triarylamne

noi et yAsishbwanireReaciden Foenjulgdhich syeshexy bamipogntwWB1) as a
napht hyl ene groups bonded in a nolecule; therefore, a

0 ah akdrea lclR A B e 13 15 £ ANBP Y dad UHCH HIP LR Rh&RnBbEhod to

nmobility is provided. Favorable chain
i.zabi.l | ragkh &\l rizabilit

cheERlge" 8 bl UGBl GEBR SPRINGHEL oEPse' & o WY droxy
met hacrylic,ester .gr.oup is introduced. Therefore, a
85?88“?&&Wﬁkﬂp?ﬁﬁﬁgPﬁn igh crosslink density may be
easily fornmed with the irradiation of ultraviolet

(W) rHgze, shecstronturalsfomaulas of adadactimpound sirarReaction
with the use of radical initiator. The acrylic ester

Formalm s fsaatsbrevipeedor Thiel donhesuied (BR) pePRSEATLE cotfifbund
they can neet the denmand for nechani cal resistance

#H68e 38rRa A fRnANY (BeAdspohfS tBl A Gf (HRM
can ?or ovi de favolrlggﬁe cﬁéés é)_e ?r@n@%ﬁ?%r%ﬁ%ﬁ%ye@@wnds
Ive\%lrlta'sen %ﬁag§re(}%;1els"aﬁc %‘o%glqﬁarule 0(1’5) Pl? Qg)r, t and ’thteh ggm%glemd (E1
represents a methoxy comi)ound with the corresponding structural

formula.

<Reaction Formula (a)>
H; co HO
\ . A\

(E1) (E2)
where, in Reaction Formula (a), R is synonymousrto Rs to Rs, Ro to R,
Ri7 to Rgo and Ra7 to Rsp in General Formulae (1-1-1) to (1-3-1) and (2-1-

1).
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20 extrenely useful as an organic functional material
for various organic sem conductor devices such as

wo@e@an2iasel ect rophot ogr aphi ¢ phot oconduct or, PCT/a0@5/309769

EL, organic TFT and organic salar cell. In addition,

the acrylic _ester conpound of the present invention .
has a PZesmdes of chepdemathylation dnclsdesra 7pabrd sising acids
Exanpl es of the 25 other nononers include

suchres kghodmirapahhydrocddosit acel, hyd@oWo304¢id2hy8iiodic acid,
PCT/ JP2006/ 309769 tri met hyl ol propane trinmet hacryl at e,

tFiflaBEdnte Bl @R apPridi e/ hgAfochIDHIS |, aflathédany icdifle etherate,
trimet hyl ol propane et hyl ene oxi de-nodifie

d
S SR S5 ] SUBSPAE 8 boron

ropyl ene, oxi de-nodi fied triacrylate 5 ropyl
e aramiler sl a5 Boibpd, waiPEarashyoF aut atGigetalfic reagents
"PO-nodified ), trinethylol propane )
sugh olactpehassiodi f hedrexidacr Eirrarea,rd treagenhy | idinephntanol,
al kyl ene -nodified trinethacryl ate, pentaerythritol
lithamh Hiphenylp citldany t fodidetollidin@atithivah e dighetgdphbsphide-
triacrylate, glycerol epichlorohydrin-nodified

ﬁ*f[{}aghﬂlﬁhﬁmq!h)[?ﬁ@gmﬁ@- modi fied triacrylate, 10

gl'ycerol” PO nmodified triacrylate, 4
tris(agryl oxyet hyl)isgcyanurate, , dipentaerythrito .
hexanchidEs et PRy EbE BafpE HIBEIRAN, Y cspdium
hexaacryl ate, dipentaerythrjtaol hiproxypentaacnylate

shielatatRMY Rrgcnasdeylenly edlechEn: hatr theasynthets methpd for
di pentaerythritol tetraacrylate, alkyl ated

dbizantme the intdrobedint@of that mesentren v todpie prrterebbricted to
tetraacryl ate, pentaerythritol ethoxytetraacryl ate,

ERdeodi f&eatifié I kpRthdtad cepiBpRidat freandbscribed hereinafter in
2,2,5,5-tetrahydroxynet hyl cycl opent anone

Bhﬁﬁggylate. These nononers may be used al one, or
ey nay be used in conbination and m xed in an

acrylic ester conpound o he' presen . .
y ’(i‘heshy OXy rI:%mpoun o}' t}'eLe pr%esent 1Invent10n 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 Rs to Re, Ro to Rz, Ri7 to Reo
and Re7 to Rso are equivalent to those described for General Formulae (1-
1) to (1-3) and (2-1).
<Synthesis of acrylic compound or methacrylic compound>

As shown in Reaction Formula (b), a hydroxy compound (E2) is
used as a manufacturing intermediate, and an acrylic ester compound
(E3) is synthesized similarly by means of a heretofore known
esterification method (‘acrylation or methacrylation process’). Here? the
structural formula of each compound in Reaction Formula (b) is

abbreviated. (E2) represents a compoﬁnd whose structural formula
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20 invention, which may be sel ected according to the
demand characteristics to be achi eved. The m xed

wa@e@eti2ti8es of these nononers vary accordi ng POI/JP2006/309769

applications; for an application to the charge

transpor} |ayer of an . el ectrophotographic

W@M&Q &fl?t 1o et%ﬁi hﬁf@xa'aﬁmapeﬂnflﬁ depbosmded thy Gaperal
acrylic ester conpound on a mass basis is usually
Eoommdad (01-1 to (1-351)1280 0294 - 13nan ¢ rBfSerameye misoa mdnipound
%to 500 % 73 WO 2006/ 121187 PCT/ JP2006/ 309769

whoky | btruesiell ESRalaN tolrfdspotdst Qo asipgiCtofltBe ABrylic ester
acrylic ester conpound related to an aspect 1-2 is

P SAE2 rtpFoscRRRE BY b Rl FOERhAG, RYIFHIRI D a5l @17,
C--0 m 5 wh , in Ge | F I

%%‘f‘fmlﬁ?,a%@lﬁrgﬁﬁr a are gaﬁi vlalnent ntegat hog(rermi ﬁ

General Fornula (1)a R3 and R4 represgnt an al kyl

group which may have a substituent, an al koxy group
Wai ch may have 5tituent, an Hexort-@roup which na

haveyd sopstit u a heterocyclic group ‘
have{a su ' r a na&t ogen atogy 1
same o N and represent an integ

| General Formul a (1-4) above

represeants é)hydrmgen atom or a nethyl growgp, 2g§ R
they are tﬁe same or different. Since the hydr n

atom and_t he nethyl gro ause the difference jin
Vagr&am B@%%‘P?/ P%‘%@i @ﬁ ﬁt’ﬁe@’ RO MY Bbﬁ%ﬁoeﬁy Rg to Ryg,
sel ected and used according to the wuse environnent.

Ri7 to Reo and Re7 to Rso in General Formulae (1-1-1) to (1-3-1) and (2-1-

1), and R’ is synonymous to Ri, Rs, R7, Rs, Ris, Ris, Res and Reg 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 (E2) 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 (E2) and
acrylic acid with r;m 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 presence 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
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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

wQ2@bhyliBexyl group; an al koxy group such as PEL/RYs/309769

group, ethoxy group and 2-propox¥ ?roup; 201an aL¥L|

S l,,group,. p-t roup, 1-nap y
BB LR 5B il %cﬁx&oealgm olyn such
as 2:furyl group, 2-thienyl group, 3-thienyl group,
BERPEEER p?’f'g r%ﬂf?l’ yolyangusiichh @s Aeetpotueiuragi-yan estenenlvent
2006/ 121187 PCT/ JP2006/ 309769 group; and a hal ogen
suemasathyhacétaior a detonesplvent euchesainethphethyd AbAS and
atom Anong these, the al kyl group, the al koxy group,

thkalagyh solvenPs@éh takecHIBsTbAGY CI9pecHiO Qynﬁ?e\(:'c examples are
respectively have a substituent, and specific

§Ké’sﬁﬁliﬁsﬂﬁmgi@s ﬁ&té?ﬁ%ﬁ&e_nt are those al kyl groups,

al koxy 5 groups, aryl groups or hal ogen atons_liftgd
above, fespectivel y. Specifjc exanpl es_of Ara include
an al k *‘e GFBSZ';B" E‘Eﬁ CQEPH%‘E#fFePﬁ?%?aManﬁJ&rmulae (1-
n: ogt yL group and 2-ethyl hexyl group; an ary group
%Lcﬁl'é’éa p@éﬁym@d 084:51) pabatey| ofgrthep presewphinirghtignotmve a
and 2-naphthyl group; and a heterocyclic group such

tsaglannype gooaty, watht hineeypagded BonfuddtethsRityin WaQis two
benzot hi ophene-2-yl group and 2-benzot hi azol yl group.

ABEEEhyIBNe Rayapa b%ﬁﬁé&iihr’f)%olem; Eﬁ@gﬁé%& ga?voo%gieh fharge

substituent are those a gr oups, ups o

| i.sted.apove. These substityents of a .
HELSHGR, BLEHES i BT BRk ol pm#eatgr yorable chain
candensed .pol ycycl.i ¢ hydrocarbon group or heterocyclic ‘
@‘POLBH’&“@g’lﬁW B ag ra&q&% pelymenrebibtamardeatrovited as well
al kyl group which may have a substituent include an
spat kyn geuljs sstér av menmytharplip. edbeampt@sn ©f ibheduced.
substituent include a B-phenyl-substituted styryl

hereforefas ourddi@esiar flm G RUPhisACEMIEENR! BTRLEC may be easil
?ydrocarbon groups which are gghded throughsg Y w

BERUCR I ERY ArSHG RtiBR Wﬁﬂ;?@vi%ie‘%naﬁ%a}arg,de LD 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
extremely useful as an organic functional material for various organic
semiconductor  devices such 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 monomers “include triméthylolprop ane triacrylate,
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20 An acrylic ester conmpound related to the aspect 1-2
is preferably a conpound represented by Ceneral

wo-ooa2as8] 1- 5) bel ow. <General Formula (1-5)> FGI/¥2006/309769

2006/ 121187 PCT/JP2006/ 309769 - 12 Ar A° Ar R13 0 R7~
in General For Ia(l 9), nd R6 are
F]F’rgl%tﬁh IBFOHﬂrF’f ertéFHleta]%FéFr 2y es@ﬁ?ﬂeﬁﬁ%?ﬂr&@éﬁeat Gilkylene-

or a nethyl group; R7 and R8 represent an al kyl group
whidifiedny triacuylates ubttimetbyitolprapaaick o ejhylevep wii odified
may 5 have a substituent, an aryl group which may have
griathdaid (fetliylee da@d&m@ﬁleﬂcisgh@minmﬁbﬁ mbbagvizaeé o ‘EO-
substituent or a halogen atom Ar4 represents an

] h
BpheDs 8?1‘3%%%%0%%0?%1%Z%@P?’%‘%i?%‘%d&iﬁ%wa 4 triacrylate
I t I b no.,
Cayinithe SURETEOBT XOhere ir0al PP uaned diodpadied)
roup, whi.ch may have a substltuent Arll_and Arl2
meébgkt PTORRNgl kyl gr owBPHRlRStPIeaoliNed o triacrylate,

substituent, an aryl group which may have a

knrihmthyloéptopmnea athyldaersaddifoddy dybhetHWykata,r heemtgenthritol
whi ch may have a substituent, and Ar" and Arl2 may be

baae8date0 9pd iRy tHH QY g&t@&a@?mb e el aﬁ'ﬁi&%dé%ef Y§Rerol

a heterocycl e; n and p are the 15 Same or different
E’gﬁhﬁ‘ﬁ%ﬁ?ﬁm&bﬁé@@ el%gﬁ rgieg,]eR()ﬁ#é&'o #J%g&g%g rﬂ‘!iacrylate
ahsepettent POeaitidl " Briof qa%ﬁ'?epest?r %&%”ﬁsﬁgsomanurate,
t he al kyl groups, al koxy groups, groups or

Hineogeersthoitel hezegentlaiesl s}lpewﬁa@rytﬁmold esprilpetdnieomodified
}Cf:}r:];a:cilylate, dipentaerythritol = hydroxypentaacrylate, alkylated
dipentaerythritol pentaacrylate, alkylated dipentaerythritol
tetraacrylate, alkylated dipentaerythritol triacrylate, dimethylolpropane
tetraacrylate,  pentaerythritol  ethoxytetraacrylate, EO-modified
triacrylate phosphate and 2,2,5,5-tetrahydroxymethylcyclopentanone
tetraacrylate.

These monomers may be used alone, 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 0.01 % to

1,500 %, and preferably around 1 % to 500 %.
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20 Fornmula (1-4). Anong these, the al kyl groups,

al koxy groups or the aryl groups nay have a
wG@astiztigent . 76 WO 2006/ 121187 PCT/ JP2006/ 3097GRIP2006/309769

Exanpl es of R7 and R8 are synonynDus to the al kyl

r ou al koxy grouyps groups .or hal ogen atons,
g E‘@teis V] §ompen é%‘i’l%@"""tﬁ@ Zal kyl groups,
alkoxy groups or the aryl groups may have a
subst iAmentylidastiep cempoindrelatedsto amaspectal-@ is preferably a
synonynous to the 5 above-nentioned al kyl groups,

Rhlgoih DESRSentidby Gredidpsl Pormaloed) beloans,
respectively. Specific exanples of Ar4 include an

uph as nethyl ene group and 1,
é@éﬁ%éﬁgﬁghgggugfban aryl ene group such as 1, 2.
phenyl ene group, 1, 4-phenyl ene group, 4,4' blphenylene
group and 2,6 10 napht hyl ene group; a bival ent

condens polycycll h ocaron gL oup, such as E%

fl uorenylidene; [ enﬁ (rt pCyCTli C “QQEH
adt2=5=lrti Cf‘ﬁypm : , 5= e e,) ga di ncti 2
the aryl ené enyl 3D T @ val ent
group whi c# ed wth a bival ent .ﬁgﬁp such as
oxygen aton] and C(CH3). These may have a 15

substituent and the specifi C exarrpl es of the

"&ﬁ%’f?pénu ?9? aSr o‘ijfﬁ‘g“ gfs%}al 54 agﬁwsérggé«i&iﬂler}t to those
s Cperal Pevaul (Bh e o &#Qfﬁggregﬁﬁﬂags%g%; MR AR may
b- tonI group and blphenyl group; a condensed

Tootey aysibstitopdt,oaaralboxy gropp sublchamay have my Fubsidiment, an
20 a heterocyclic group such as carbazol e group which

é@lf@foﬁ?dwbﬁclb%dy Ngadda adbasentcar beteretpdtic giowy ivhich
and Arl and these may have a substituent. Exanples

aguﬁgvé Lﬁbﬁhbgﬂﬁyénﬁ 85'&"2{%«54@% aboMS1MERG I @ngeh tRb ks)éﬂme or

Koxy groups an ogen atons, respectively.

different and represent an integer of zero to six.

R; and Rg in General Formula (1-4) above represents a hydrogen
atom or a methyl group, and they are the same or different. Since the
hydrogen atom and the methyl group cause the difference in radical
polymerization, they are appropriately selected and used according to the
use environment.

Specific examples of R3 and R4 include an alkyl group such as
methyl group, ethyl group, n-octyl group and 2-ethylhexyl group; an
alkoxy group such as methoxy group, ethoxy group and 2-propoxy group;
an aryl group such as phenyl group, p-tolyl group, 1-naphthyl group and
2-naphthyl group; a heterocyclic group such as 2-furyl group, 2-thienyl

group, 3-thienyl group, benzothiophene~2~y1 group and 2-benzothiazolyl
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Al so, the acrylic ester conpound related to the aspect
1-2 is a 25 conpound preferably represented by

w@ewenzlisFor nul a (1-6) below. 77 WO 2006/ 12118FCT/JP2006/309769

PCT/ JP2006/ 309769 <General Fornula (1-6)> R15, ~rrr-

| | Rest. ~R14)u R13)v R11 Rla) O\ g~ \ N/ .r HC
orpopey andachalogem riomypesle asi Hugsmer atomo chigring atgm and
RO and Rio are the sanme or different and represent a
Thyoahn @eatoai.o A atorg: thatsby theyabuyd;grRip, thedaRiXyrgpues e aryl
5 an al kyl group which nay have a substituent, an

ot SHOHBtAMBE cspbstivélyaitve ARuBkdituent, and
group 1;/\/ni ch may 3ﬁégve a subsfyaﬁ ugnt ey he‘;eerogycl |1c1:e]f1 an

R S of 3“%@11’?%%?%%%%%%% . pﬁg@gg? B Clkoxy
e e R e hlgﬁepef aﬁé@qﬂ%ﬁgﬁé Fdave a
substituent or a halogen atom and r are the sane or

di f f erSprcifiartamgpes d nAraamqlmd@gm abtylzgrompt such sas methyl
and t are the sane or different and represent an

5 fu?g Rth@f grtRip) nt6ctfl ¥eoupaddw 2rdhyllxg] Eheusade a@yl group
| e

rent and represent an integer of zero to four.
%%Féé&f%é’“@#ﬁdwﬁw kAT Filp il 2 fﬁ%ghthyl
San e befeorectinsHat S aﬁe‘ﬁwﬁﬁow ﬁ%‘ﬁél@nﬂ group, 3

aI kox groups %ﬁ'x ghoups het er ocycl i c. groups or
g]érgrgup,mbenzo iophene-2-yl group and 2-benzothiazolyl group.

These may have a substituent, and the examples of the substituent are
those 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 heterocyclic group
through a nitrogen atom. Examples of the alkyl group which may have
a substituent include 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 bivalent group such as oxygen atom, CHz and C(CHb).

An acrylic ester compound related to the aspect 1-2 is preferably
a compound represented by General Formula (1-5) below.

<General Formula (1-5)>
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respectively. Among these, the al kyl groups, al koxy
groups, the aryl 78 WD 2006/121187 PCT/ JP2006/ 309769

wQ@er@aps118T t he heterocyclic groups nmay have a PCT/JP2006/309769

substituent. Exanples of the substituents are
synonynous to the above-nentioned al kyl groups,
al koxy groups, aryl groupsqipr hal ggen atons,
respectively. Exanples of ARL3, .R¥4, R15 and R16 are
synonynous to the al kyl 5 grups, al koxy groups, aryl
atively, and thesey
ary

gr oups ohshalogen atons, resp s

al kyl grqups, al koxy greth o! th groups may
have;,@ JaT= W WCT=Yal ‘ n-of -uept-seaEeH,
synonynous tfp th {hove: pent i oneg atkik gy oudsk,

al koxy groups, az$~ groups or hal ogen '.Rghf,()
respectively. 10'<A&rylic ester conmpound related to

aspect (2-2)> An acrylic ester conmpound related to an
aspect_2-2 is preferably a_conpound represented by

whiese ain fenarald emuba JabbRs sk Reraxe thersame of giffgrent and
R25 Arg Ar10 RR6 OP, CC _ -Y--1V-Ar $ N, - [ O
refesentCh2hidrokenwiene ori & @etierlagroe; Y andZR2 repRisgnt an
and R2o represent an al kyl group which may have a

SH8A oUW hid nBlyK BXVe H SHRstMUH, BRYalkd%$ Foup which may

substituent, an aryl group which may have a

BHBE.d ciiERbrognt*h SR ERFan W RG. R M Bl
P Tc Ya WhE s AR hal Yo
het erocyclic group which may have a substituent; R25,
Rgreaents s %ﬁﬂeaqmmpewhmh) mayohave m Sapsditalentoamdrylene
(2); wand x are the sane or different and represent
grouptwlieh ffayz@hoet® subskituent, a bivalent condensed polycyclic
hydrocarbon group which may have a substituent or a bivalent
heterocyclic group which may have a substituent; Ar!! and Ar!2 represent
an alkyl group which may have a substituent, an aryl group which may
have a substituent or a condensed polycyclic hydrocarbon group which
may have a substituent, and Ar!l and Ar!?2 may be bonded together
through adjacent carbon atoms to form a heterocycle; n and p are the
same or different and represent an integer of zero to six.

In General Formula (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 substituent.
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79 WD 2006/ 121187 PCT/JP2006/ 309769 In Ceneral
Formula (2-2) above, R25 and R26 nay be a hydrogen

w@r@aiizrisa net hyl group, and they are the sanePOr/JP2006/309769

different. Exanples of Rig and R20 are synonynous to

the. alkyl group al ko groups, hal ogen at ons ryl

gr oups%‘%@%ﬁ@r%@ﬁl F‘Eﬁgﬁ%u‘b@, SYBOREEONSt 1< dibg. aH?Yj groups,
t hese al kyl groups, al koxy groups, the aryl groups or

aheoxye geowps;chiyd groopssomntaplégere atomsbgtspestively, and among
Exanpl es of the substituents are synonynous to the

abeass -thenhllenegrodipky lallsot pgouplokophie gi@upfour Ylay have a

groups or hal ogen atons, respectively. Exanples of Arg

ar e I
S0l CPRUBBINERYP b KISeobida OE 0 Rmortndi g the

have .a subsiituent. Ex | es of the substituents
gﬁé"%% %‘Efg aﬁ%y]i BEOURH 0 @‘-0 nBTBHH %qyiygo&pgugg,halogen
al koxy groups, aryl groups or hal ogen atons,
pbaIBacrasperyivelspeci fi c exanpl es of Ar8 include those
represented by the 15 fornmulae (C1) to (C6) bel ow,
and spBpetific examples off Arkeirehyde nen galkypenevMgrobhpneych as
have a substituent and the bival ent condensed

Mﬂth?_l/éﬂé grod}ly 4hACAr PRLhEEAN Rri¥tip £ AnBY &Y gr(?up such as 1,2-

substituent include those represented by the fornul ae

: - 17)+ he ecifij xanRples _of the .
blefyIeR el Ay 190 bk, RETRbRSgPenl g and 26
re sented by General, Fornulae. (1-4) tg (1-6) and
ngéfehglsa@ e8TqUp: ot Pévalant copfenge palvayklis diydrocarbon group
illustrative conpounds are not to be construed as
pueh tasnfuohenylidermitandaehiviadent Hetetocyelic \group estobr as 2,5-

conmpounds of the present invention represented by
teieaydnd-cimil | BF -dithibnylénd. 1- Regabdity ahe shglene bgcp, the

as 25 fornmulae (F-1) to (F-48).
phenyl group may be a bivalent group which is bonded with a bivalent
group such as oxygen atom, CHz and C(CHjs). These may have a
substituent, and the specific examples of the substituent include those
alkyl groups, alkoxy groups, aryl groups and halogen atoms, respectively.
Examples of Aryj; and Ar;s include an alkyl group such as methyl
group; an aryl groups such as phenyl group, p-tolyl group and biphenyl
group; a condensed polycyclic hydrocarbon group such as fluorenyl group;
a heterocyclic group such as carbazole group which is formed by bonding
the adjacent carbon atoms of Ar;; and Arie, and these may have a
substituent. Examples of the substituent include the above-mentioned
alkyl groups, alkoxy groups and halogen atoms, respectively.

Also, the acrylic ester compound related to the aspect 1-2 is a

compound preferably represented by General Formula (1-6) below.
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80 WO 2006/ 121187 PCT/JP2006/ 309769 CH3 N H2C=H C-O

\'\ OCCCH2 (F-1) 11 1f OOH \ N\ H2CCCO\ \
W@QR@6TATB2 (F-2) H 11 11 OOH CH3 ~ N\ HZEIIIK2008/309769

~/_-O0CCCH (F-3) H11 11 OOH CH3 \ N\ CH3 CH3

=C- 0-,0 \ |.OOCCH2 (F-4) 11 sl \ N/ \ C
%ﬁfle?é}éﬁ@méfakb@:boc-O\ \ OO0 C=CH2 (F-5) 11 81

A
| “(Rw)
P v
(R11 N R12)r
0 12 N = A 0
I ! i i
HZC\C /C\0 e P N Z /C\C /CHz
{ l
Re Rio

where, in General Formula (1-6), Ry and Ri¢ are the same or different

and represent a hydrogen atom or a methyl group; Ri: and Ri2 represent

5 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; Rais,

Ri4, Ri15s and Rie represent an alkyl group which may have a substituent,

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

10 have a substituent 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 represent an integer of zero to four.

In General Formula (1-6) above, Rg and Rip may be a hydrogen

15 atom or a methyl group, and they are the same or different. Examples

of Ri; and Ri2 are synonymous to the above-mentioned alkyl groups,

alkoxy groups, aryl groups, heterocyclic groups or halogen atoms,

respectively. Among these, the alkyl gfoups, alkoxy groups, the aryl
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WD 2006/ 121187 PCT/ JP2006/ 309769 CH3 1 r H2C N\
H2ZCCO O\ \ OOHCH (FF6) NOGCGCCH2 (F-7) H

WOREGs@21380 H6 CH3 O C- C=CH2 (F-8) O H2C=H C CraT/3200613D9769

OCH3 HCHGCO\ \ OCGCCH2 (F-99 ONO H

H2C=HC 00\ /| OCCCH (F-10)0 o011 HO

grpupg Jor therheserpycbic\groups aay have fszubﬁlgweﬁf 12%?@%168 of
PCT/ JP2006/ 309769 CH3

the substituents are synonymous to the above-mentioned alkyl groups,

alkoxy groups, aryl groups or halogen atoms, respectively.

Examples of R13, R4, R15 and R16 are synonymdus 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
above-mentioned 'alkyl groups, alkoxy groups, aryl groups or halogen
atoms, respectively.
<Acrylic ester compound related to aspect (2-2)>

An acrylic ester compound related to an aspect 2-2 is preferably a
compound represented by General Formula (2-2) below.

<General Formula (2-2)>

where, in General Formula (2-2), Ri9 and Rgo 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; Are and Ario
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; R25, R26 and Ar8 are equivalent to those in General Formula
(2); w and x are the same or different and represent an integer of zero to
SIX.
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- S H2C=H-C11 11 -OOCHCH2 (F-11) 0O O H2C=HC- O -
11 OCGCHCH (F-12) ONO gq 0 0 H2CCCO - N

W@RE@62@s2 (F-13) HC C~ O- 1 - O 11 H2C=- CECT/JP2006/309769

O CHCH2 (F- 14) N I HC C- 0.0 H2C=C-8-0 O C-C=CH2
(F-15)_CH3 N CH3 06/ 121187 PCT/ JP2006/ 309769

Hoe | In @ene@alr@‘@m ‘”82‘2%/ alpyve, Gesiand Req anay bes hydrogen
CH3 CH3 HBCCH3 HC»YW 1 \ / CH3

atom or a methyl group, and they are the same or different.

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

Examples of Arg and Ario are synonymous to the alkyl groups,
aryl groups or heterocyclic groups, respectively, and these may have a
substituent. Examples of the substituents are synonymous to the
above-mentioned alkyl groups, alkoxy groups, aryl groups or halogen
atoms, respectively.

Specific examples of Arg include those represented by the
formulae (C-1) to (C-6) below, and specific 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 (1-6) and (2-2) above
is given as follows, but these illustrative compounds are not to be
construed as limiting the present invention.

First, 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).
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0- 011 11 HZC=c-GO\ / \ / \ OGCC=CH (F-17) CH3
N CH3 CH3 H3C H3CUN.CH3 0 - 0 HZCG=HG O\ / \

W@@eHRIEB2 (F-18) \ I \ I N 00 '1 11 H2C=CeCHIP06/309769
\/ OCC=CH2 (F-19) \ I \ I N 00 11 11 H2C=CCO
\/ \ OCC=CH2 (F-20) CH3 CH3 84 WO 2006/ 121187
PCT/JP2006/ 309769 cH3C / / CH3 \ NOO HCHCOT

el | OCH 2 /
HzC—-C‘("; (o] O"'C"C =CH, (F-1)
O O
N
o~ §-0 O Q 0-g-g=cr (F-2)
CHs3
HaCmC G- o~t 80 ~C-C=CH,  (F-3)
H I i H

o

CH3 CH3
HoC= c—c 0 o—c— G=CH, (F-4)

()
CHs CHa
Hzc=c~c":-o Q Q o~ C- C—CHz (F-5)

0 o)
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H3C/ CH3 N"al~ 00 11 H2C=C-C 0O O C C=CH2 (F-22)
CH3 NCH3 GO NY 0 - I~ 0 H2C=C- G O 0- G- C=CH2 (F-23)
WEHB6NRITHE 85 WD 2006/ 121187 PCT/ JP2006/ 3097 68CT/HRB6/309769

CH3 ~aN 0 0 0 H2C=C G0 O Cll -C=CH2 (F-24) H3C
"laCH3 N~ CH2 00 11 - if HRC=C G O -\ O C C=CH2
(F-25) 1
CHs

HoC’
] V.
)
HC=C—C-0 O O—g—a=CH2 (F-6)

(0]
(N; O"g“ﬁ=CH2 F-7)

HZC=C—C—O
H CH,
N o}
HyC=C-G-0
0
CH,

~ S
gL ogEen e
A geTatas
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N-o CH3 CH3 00 H2CHCOOCCCH (F-26) N H 86
WD 2006/ 121187 PCT/ JP2006/ 309769 H3C\ I ~CH3 N 0 O
w@A2008121182C=y- C- O O C- H=CH2 (F-27) H3C CH3 O PCINIP20@8/309769

11 11 H2CCCO! OCCCH2 (F-28) H3C\ | CH3 N' v

N O- -0 nuHCHCOOCCCH (F-29) H87 W
2006/ 121187 PCT/ JP2006/ 309769 H3C CH3
CHs

)
S
Q l 9
H2C=ﬁ—C—08N80—C~g=CH2 (F-13)

0
? 9
H,C=C—-C—0 0~C-C=CH, (F-14)
H R H
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~aNCH3 Na CCH3 OO H2CGCCOOGCCCH (F-30) F
aNF r CH3 CCH3 ON- - Ouu H2CCCO

W@R@6HATB2 (F-31) H3C "aCH3 N~ CH2CF3 CH2CRBCT/@P2MD6/309769
O nu HRCGCCGOOCCCH (F-32) CH3 CH3 88 WO
2006/ 121187 PCT/ JP2006/ 309769

HCéC
e O
HSav e Ta Vass L lEE

CHj3 H3C

CHj

CH
o ‘o
oe ol I T A Dofgon e
OO

CHs H5C
ch\N,CH;;

Hzc=g—('c')—o o—c'c')—ﬁ=CH2 (F-18)
3.3
HZC=S—(|C|):—O @—o—g—g%w (F-19)

Q Q
H,C=C-C-0 C O 0-C~C=CH, (F-20)
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\ N\ ~~N~\0- - 0 HCHGCOe OCHCH (F-33)
NHCCH3 HBCCH3 N 00 It It H2CHCO OC C=CH2

w@ B00842118f N H3C CH3 HBC CH3 H3 H3 s N 0 O PA1JPR2006/309769
H2C-CCO\ ~ \ OCHCH2 (F-35) H 89 WO 2006/121187
PCT/ JP2006/ 309769 H3C\ I \ | CHB F ~~ N~ ~F O -
un HCHGCO\ / OCCCH (F-36) HH3C/ | CH3

neVen
N

HzC=ﬁ—cC'JI)-O Q O‘g—ﬁ—“—CHz (F-21)

0 J
1
H,C=C-C-0 C 0-C-G=CH,  (F-23)
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N\ O NHZCCGCCOOOCCH (F-37) HH H3C/ | CH3 N
OO0 11 11 HRCGHCOOGCGH-CH (F-38) H3C/ CH3 90

wOD0BAE87121187 PCT/ JP2006/ 309769 H3C | \ [/ |PCHBP2DG6/309769

H2C=C- G- O (F- 39) 11 $C~~OC—C=CH, OOH H3CH2CO

QCH2CHB CH3H3 H2C=H O O 0- 6- H=CH?
Aol al G C—C—CH2(F41)OH---H
CH3 OHSCCHS 0 H2C =C-C -0 O C C=CH2

(F-42)

y C‘ y
HC=C—~C—-0 -
g N{QO Cgrok @29

H20=ﬁ—&—o CQ T O—(":—S=CH2 (F-25)
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HNH 91 WO 2006/121187 PCT/ JP2006/ 309769 CH3 (F-43)

0" 0O HC=C-C-00-C-H=CH2 H-8 CH3 0 H3C CH3 O
wW@RBeHBITs11 H2C=C-C O O C C=CH2 (F-44) H N H PCHBP200d1309769
H2C-H -G O O G HCH2 (F-45) H-O0 HCCGCO

OCGCCH (F-46) CH3 CH3 CH3 CH3 ~ ---,; ~ 0 FCC-H
H2C=C- 6- 008 C—CH2(F 47?) ~C~ 0 -Cb~~ CH3 HCH3 5

92‘ \@\/@/
(]

H2C=&-g—0 o—c':(')—ﬁ=cH2 (F-27)
HaC CHs
0

N
Q 2
H,G=G—C-0 0-C-C=CH, (F-28)

([

)
Q ?
H20=3—C—-0 O O—C—lc_’:=CH2 (F-29)
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WD 2006/ 121187 PCT/ JP2006/ 309769 (F-48) 0 O
H2C=H6-0 O O H=CH2 Next, acrylic ester conpounds of

W0 b@eppza8eNnt i nvention represented by General FOF/IRA0GE309769

(2-2) above are shown below as- fornulae (G 1) to
(G 36). 93 WO 2006/121187 PCT/JP2006/309769 O 0 11 11

H2C=C C Q.0 C C=CH2_( Gd NONOO H2CCCO
O G CCH2 ' NONOb OO H2CGCCO
O G CCH2 ( PN-aN O O H2CG=C-CO - OCCCH -

(G4) CHB CH3 HIC g8 00

CH3
N
9 9
HC=C—~C-0 0~C-C=CH, (F-30)

F< : i F
N
CHs

CHs
N
? ?
H2C=g"‘c—o O""C"‘g;'CHz (F-3 ]_)

N

CH,CF3
CH,CF3
L
Q 9
HQC'—'(I;_'C"O Q O—C"’(E'_-'CHz (F-32)
CH, CH,
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11 11 H2C=CCGO- - OCCCH2 (G5) CH3 CH3 H3C CH3

94 WD 2006/121187 PCT/ JP2006/ 309769 OO0 11 HC=CCO0
WO 2000AEHE=CH2 Dbf- /~~-~ NG i~N- (G6) cO ~BCIURR0041B09769

It H2c=Hc-0 OCCCH2 (G7) NCNOO 11 11

H2C=C- GO - (~- OCCCH2 (G8) CHB VVCH3 -NI N

HBCCH3 0 Q 11 11 HCCCOOCCCH2 (G9) HI/ \

Ha / \ H KN

oot
s

C
ReeResS
e
at7e
o, o
o
0%

O
2 Q "
o tol ) Chrodpon  oum
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0 HSC CH3 0 11 11 H2C=C GO OCG-H=CH2 H ~-Q H2 H.0

NC &2 N (G10) CHZ HZC OO uu HCCCO
W@R@6CHBR2 CH3 CH3 HZ-ac (G- 11) N C C -N (:)PCH/HR0862389769

000 HRGEGCGO- - OGCCH2 CH3 HZ HZ - _N-\ V

CH3 NC C (G12) CH2 ~~99 H2C 95 WD 2006/ 12118

PCT/ JP2006/ 309769 0 0 H2C=H C-O - 0-C-C=CH2 (G 13) H

ob Hac\©\ /Q/CHa
N

? ?
oo l) olgon  ou

N

0 0
HCCCO OCCCH (F-38)
s
HaC \ / ~CHj,
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00 if 11 HGCCGCOOGCGCCH (G14) HCH3 CH3 H -
NN- .000 HCCGCCGCOOCCCH CH3 d da CH3 -

W@ 0852118N N O O n If H2C=CC O O C C=CH2 CH3CTZHR0H 9769
CH3 (G16) NO H3CCH3 0 H2CGCCGOCH3 CH3 O C CCH2
CH3 ~PN\ CH3l (G17) V! \' N O O H3C CH3 H3C CH3 O
11 11 H2CGCG GO OCCCH2 CH3 CH3 (G 18)

H3C\©\ /Q/CHS
N

o N Q
Hac=g—C">-0 o~<'§—g=CH2 (F-39)

H3CH,CO OCH,CHg

(F-40}

FoeNies
e Lo A Dok gon o

CHz

8 O

1t G, CHg HsC CHis I
H,C :ﬁ_c -0 Q’ .O O—C—S=CH2 (F-42)
O=0
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N N 96 WO 2006/ 121187 PCT/ JP2006/ 309769 O 0 H2C=C-C-O
OCGCCCH2 CH3 CH3 N\ / \ CH3 CH3/ \/ N\ / \ / N

WO ®08A11SC Oc H3 0 0 O 11 11 H2C=C G O O C CRCHIP20@HB9769
- - CHB3N\/\/ N(G20) HCCH3 0 OIt 11
H2C=HC OO G C=CH2 H\ / \ H3C CH3 N N (G 22) H3C

CH3 o0 0 H2C=C- G- O O CCHECH2

N D (F-43)
D

0
H,C=C ¢ -0 Q 0-¢-C=CH,
H H
CHa
HaC e, Hac. CHa 0
HzC‘C_C O O"C—g=cH2 {F-44)
CHa
0 0

H,C=C~G-0 C Q 0-C-C=CH, (F-45)
aeestadens

O

O
HQC=CI—6—|:' ‘ 6 O_é—[l::CHz {F-46)
D e Dan oG

CHy CHy

0

H;C*NQN*%
‘o .
HgC:?—é—O—% @0—&—9:0H2 {F-4T}
CH, N CH, :
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H\ / \ HBCCH3 N\ / \ / N(G23) \ (C23) 97 WO
2006/ 121187 PCT/ JP2006/ 309769 O 0 11 11 H2C=C-G- O

W@ 2 Ne N(G24) \ e, \ OO0 H2CC Cr@O/IJP2006/309769
OCCCH CH3 CH e~eye do.e N(G25) o0 11 It
H2C=C- G0 O CCCH2 t~Q ~~\ HN-~ " ¢ -Z aN% (G 26)
H3CH2C ~/ CH2CH3 O 0 11 HCHCOOCC=CH2 N -~

O-(~1r--N(G27) o= O0Q.11 11
3,0

(F-48)
o 0 )

H,C=C—C—0 0-&-c=cH

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

formulae (G-1) to (G-36).
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H2CC-CGCOCH3 OCGCCCH2 CH3 CH3 e |l \ NN~ H-a

(G28) 0 00 a HCCGCCOOCCCHE CBt~-Q~~CH3 e N
wW@2006a2M87 G- 29) 98 WO 2006/ 121187 PCT/ JP2006/ BORTI906/309769

0 11 H2CGCGCCOOCGCCH H3C.\ / \ CH3 N\ / N

(G30) OO0 11 11 H2CGCCOOCGCCH2 F\N / \ FN\

/' N(G3g HBCCRB 00 11 11 HCCCGOOCCCGR N

NI RoleeBg HCT LGB 0~C-G=CH, @-1)

o¥ed Oég
QO

0
H,C=C—C-0Q ~C-C=CH, G-2)
CH3 CHs
NC}
H c—c—('c')~o O—g—C—CH G-3
T AN
52 o 88
HC=G-C-Q = 0-C-G=CH, G-
R RSE
N N
HaC CHs
HC=C~C-Q -C-G=cH, (G-5)

X
$
CE

HqC
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O0 11 11 HRCGCCOOCGCCH2Z N - -/ NNN (G333

00 HCH6-00-8-HCH2 N1'" -N (G34) 0 H3C CH3 99
wOD0RAER7121187 PCT/ JP2006/ 309769 0 O HNC=C- CPOT/3P2006/309769

OCCCH HH HND(G35) SS CH3 00 HCOCO

OCHCH CH3 H3C CH3 H3C (G 36) o The acrylic

ester conp@unds of the presentgoi nvention represented

by Genrsr=@l—c ae (1-4 tooefi—ce):ﬁzand (2-2) are novel
subst anc€s, t he syntheS|zed by using the
hydr oxy conp ,egF%s by CGeneral Goghmul ae

(1-4-1) to (@ . 1), respectlvely as
o} o}
HZC*C—C":—O Q o- (l.’“,—ﬁ—CHz @7

Hzc=c|;~c—o —C~C—CH2 (G-8)
@Q C@

(o]

o)
Hzc~c—<'§ -0 : : O-&'i—CHI—CHz (G-9)
HZC—C—C" Q} —C—C—CHZ
<: Q H
) (G-10)

o ?
HzC"‘C C—' O—C—?‘—"CHZ
s Dagk:>
54 @11
N-C —@— N -

(G-12)



manuf acturing internedi ates, and by reacting these
internmedi ates with acryloyl chloride or nethacryl oyl
w@hdoenz2der <Ceneral Fornmula (1-4-1)> HC _._ - PCU/@006/309769
R3 R4 rn 10 where, in General Formula (1-4-1), R3 and
R4 represent an al kyl group which may have a
substituent, an al koxy group which nay have a 100 WD
. 2006/ 121187 PCT/ JP2006/ 309769 subsgfituent, an aryI

griePpcWhicch nay have a substitueng.t_ g,@teroc
grézupvahl og a hal ogg(%lgtom

Ara repr @ < @ gr ‘> ch may have a
S N

substituent, a ) may have a
substi t uent condensed polyadyclic hydrocarbon group
whi ch may 5Yiafe a substitu® or a heterocyclic group

whi ch ey have a substituent, andoeach substi tuent

ek CHeGlndes=yi th the al ky C- C*I@Hzaryl @-oup,
t he condefiskd /4 ¢ bongroup” or the
het er ocy o gh/a rogen atom 1 and m

are the sang a represent an integer of
zero to six <Genera| F a (1-5-1)> 11 12 4 -

- ( -014 wh , 1 n Ceneral mula (1-5-1), R7 and R8
represeflt an al kyI group which mayQ@have a

subgtSrhent , \ al koxy group
subst |C!"ue Af 8 |
substitue a Lerpey N15\g
substi t uent @a 24 ‘
0 0
H20=C C"' O—C_C=CH2
CH3 CHg CH3 éH3
(G-16)
N—< H >—N

0
HpC=C—C- ~C-C=CH,
CH3 %j? CH3 CH3 C@ CH3 (G'17)
e

HsC  CH H,C  CH
H c—c—g—o 3 3 3 3 o—g C=CH
2 H H 2
CH, CHs
(G-18)
N N
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an al kyl ene group which may have a substituent, an

aryl ene group which may have a substituent, a
whewalizng? condensed pol ycyclic hydrocarbon grpCpJIr#dcdnd769

may have a substituent or a bival ent heterocyclic

group which may have a substituent; Ar" and Aril

represent an al kyl group 20 which may have a

substituent, an aryl group which may have a

substiyuent or a condensed pol ycyclic hydrocarbon

Suhi ch may have 101 WO 2 [ &2

%%?%ﬁﬁZ.Le 309769 a substlt/:Fg%ya§%JAW|l and Ar12
eql t oget her uw adj acent carbon atons
to forms er gyl e; CHs 4 are the sane or

" % ay |nteger of zero to six.

<General Fog 5"\ (\ R9 tGND)
/| ~R13~v ( 2) HO I /%ii% /| OH 5 where, in
General Fopmila (1-6), Ri d R 2 represent an al kyl
group whech may have a subsPﬁtuent an al koxy group
whi ch y have a substituent, anoaryl group whi ch may
hayv Lsubstituent, a heterocyck}é coup which may
hgéggg igeﬂtltuent or a hal oger atqﬁ?{% 3, R4, R5
and 10" R{ -vresent an aIr oup mhlch may have a
substi t uert ich may have a
substi tuent, whi ch may have a
substituent oy -,IO\-r g and r are t%e same or
di fferent represent a@t eger of zero to six, s
and t are tphe’sane or diff nt and represent an

|nteger oﬁﬂéero to five, and 3anq)v are the sane or
dlffer

0- C(:CH2
(G-22)
Hsc CHa
H.C= c—c o) ok c— C=Ctp
H30 CHs
(G-23)
‘I:I" ‘IEI'>QO
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15 and represent an integer of zero to four. <Genera
Formula (2-2-1)> 102 WD 2006/ 121187 PCT/ JP2006/ 309769
woidobl12118r -* 1- H (4w (R2) X where, in GenerBCT/JP2006/309769

Formula (2-2-1), Rig and R20 represent an al kyl group
whi ch may have a substituent, an al koxy group which
may have a substituent, an aryl group which nay have
a substipuent, a heterocyclic 5 gQoup which may have a
subst#tperR,_or a hal ogen atom A9 g Ar10 represent
an al kyl gy ubstituent, an aryl
group whi dent or a heterocyclic
group which 5T1 tuent; resents an

al kyl ene grou Qve a SUbStI?ﬁ
ich may ha substituent or a 10
I

aryl ene grou
bi val entoconderfsed pol ycyc hydpocar bon group whi ch
may Wec“& substituent; w and »-&r&cCtthe sane or

; ' yer “tof zero to six.
d7i s synthesized wth
T t he obtai ned hydroxy
"5 acryl oyl cK¥8) de or

%ﬁ;yn acrylic conpound or a

met hacryl i c cef#pound of the=pfesent invention may be

easily osynthesized. <Synthesis ofohydroxy conmpound>
As &h - n Reaction Fornula (a) o & thoxy conpound

(E-1) as /20, a raw materi al met hyl at ed by neans
of a herefa Q known net ho synt hesi ze a hydr oxy

conpound ( E- (" the cess of a hygro§y
conpound b¥ de i cpra (G-26
HoC= c—c 0 ol c— -—CHz
! —Q— —@— G-27
9 1l
H,C=C~C—Q CH 0—C-C=CH,

Era Qj CHs

Q
C}OOO G-29

1 1]
H,C=C—C—O 0-C-C=CH,

OOQQQ
G O



103 WD 2006/ 121187 PCT/JP2006/ 309769 Here, the

structural fornula of each conpound in Reaction
wo-emtas{a) i s abbreviated. (E-2) represents BCT/JP2006/309769

conmpound whose structural fornmula corresponds to that

of the hydroxy conpounds represented by Ceneral

Formulae (1-4-1) to (2-2-1). 5 <Reaction Formula (a)>

RR H3C®/ | ,~ ~ -~ HO | .80 (E-1) (E-2) where,
in RE&CET@O® Formula (a), R |SOS9 pous to R3, R4,
R7, RS, %'ng, Rigto IEH neral Fornul ae
(1-4-1) {) and ( .~ %Exanpl es of the

denet hyl atl on %=RE€I1 U a\-2#t hod using acids 10 such as
concentr at ed hydm@mc aci d, hydrobgosg)c acid,

hydri odi ¢ aci tr uopoqcetic acid, pyridine
hydrochl ori de gnesi odi de etherate, alum num
chloride,0al um num bromni de, boron tribronide and boron
t et rado-gre-de; and a net hod usiorg-Gxasie or an

or gano taI reagents s as 'pot assi um hydr oxi de,
Grignard Fey sodi u of, 15 |ithi um bi phenyl,
[ithiumiodid ¢ol | i di n ['ithium di phenyl phosphi de-
THE and sodi um t g . Anmong th S &) et hods
usi ng boron tr) de apd sodlum thiol ate-DVF are
particul arly ctlve the synthetic nethod for

obt ai ni ng the ternedlate of the present invention is
not restrict®d to 20 these.© peC|f|c synthetic
exanpl e are descrlbed hereinafter gn Exanples. The
hydﬁoﬁyceonpound of the present i@M@ﬁ%C@ﬁ obt ai ned by

t he CQ QO
| O NN Q (G-32)
HaC @ @ CHs

H,C= C O—C—C =CHjy

<g !H! g) -

{G-34)
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synthesi s above is characterized by the expression of
General Fornulae 104 WO 2006/121187 PCT/ JP2006/ 309769

W@ 1004A4)181 0 (1-6-1) and (2-2-1). Exanpl es of RBCT/RL006/309769
R7, R3, Rif, R12, R19 or R2o -are synonynous to those
described in CGeneral Formulae (1-4) to (1-6) and
(2-2). <Synthesis of acrylic conpound or nethacrylic
conpound> 5 As $hown in Reaction %ornula (b), a
hydr oxy cdieagndq,E4; d BsCeithuf act uri ng
i nternedi ate, and 3t er conmpound (E5) is
synt hesi zed si )
esterification )
process'). Here, the cty
compound in React jfon For laf(B)_is lo abbreviated and
represents a co]ﬁsﬁ d whgge sttrudtural formul a
corresponds to that' of the hydmexy conpounds
represented by General Fornulae (1-4-1) to (1-6-1)
and (2-2-1). In Reaction Formula (b), Ris synonynous
to R3, R4, R7, R8, Ril, Rl12, R19 and R20 in Cenera
Forrmul ae (4-4-1) to (1-6-1) and (2-2-1. 15 <Reaction
For mul g,gp)-&-® (E4) (E5) Exanples of-gd-peciet hods for
acryl ati off orlmethacryl ation include_h ré&action of a
hydr oxy congound LE4) with acry kp aci g or nmethacrylic
acid, or an esgtegx conpound, aci &l Tsele or aci d

€% 20 carboxyl '€ aeids. For Eﬁggple,

y

esi zed

|t ‘or et hacreylsst i on
formul a of each

conpound (E4) and

The acrylic ester compounds of the present invention represented
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 Formulae (1-4-1) to (1-6-1) and (2-2-1), respectively, as
manufacturing intermediates, and by reacting these intermediates with
acryloyl chloride or methacryloyl chloride.

<General Formula (1-4-1)>

where, in General Formula (1-4-1), R3 and R4 represent an alkyl group

which may have a substituent, an alkoxy group which may have a
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WO 2006/ 121187 PCT/ JP2006/ 309769 acrylic acid wth an
esterification catalyst in an organic solvent. It may

wabk®e/1ba8synt hesi zed sinply by reacting a hydre&gyJrP2006/309769

conmpound and acryloyl chloride in an organic sol vent
under the presence of an. al kal i es of t )
anhstituegéeaniagyl hpyp vebich Bayi lr»e‘rqra %Waﬁng %El@ﬁeragychc
5 sodi um hydroxi de and pot assi um hydr oxi de, aqueous

gsoiupt wdrieh trhey dafve a amibstitbesiesr subhlagent atoathirhmepresents
and pyridine. Exanples of the organic solvent used

hAralk ?Bgfcﬁchﬁahlxﬁgym A sup S OEaH ) & QQHV@a)hFSWMbh may

as tol uene; an ether sol vent such as tetrahydrofuran
t t e
RS2 T RhVEL's oMM R SO 2081 il Pt may

oIvent S chlorofor S ecifl nt het
E&‘é‘hﬁl R e BR S b b R i RS SR %ﬁlavrr?esubstltuent
acrylic ester conpounds represented by Cenera
#nd earhsubstitugnt muyde bende) wadtheoalkyl gyeye, die a4 group,
present invention have a triamne structure wth an
thep 2o den sah jpolpdyetic sgdwontison rgotipoonahbt hyteeoeyclic group
groups bonded in a nol ecule; therefore, a favorable
SR 4 hARSROR hitodt NahiIGA atelthebadile BP |d$ff8&‘éki’it|aﬂd’rép%esent
prOV|ded Favorabl e chain polynerizability such

%)e ? % Flzabl|lty may be provided as wel |

anE qHE&EHY T E%ester or nmethacrylic ester group is

I ntroduced ref a cured resin filmwth high
Eﬁ@§§¥¢hﬂaﬁ%ﬂkif n§7 be easily 20 formed with the

i rradi ati on of uItraV|oIet (W rays, electron rays and
radi oactive rays and wt mhe use1bf radi ca

initiator. The acrylic es ounds have superi or
filmformation properties, they can neet the

demand for nechani cal reS|st @e such as abrasion and

heat resistance; L0 _prayi de favorable
charge trans Lm 5 er B ayse of
such superiOBQ%

where, in General Formula (1-5-1), R7 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 substituent, a heterocyclic
group which may have a substituent or a halogen atom; Ar4 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; Arl! and Ar!2 represent an alkyl group
which may have a substituent, an aryl group which may have a

substituent or a condensed polycyclic hydrocarbon group which may have
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WO 2006/ 121187 PCT/ JP2006/ 309769 extrenely useful as
an organic functional material for various organic

w@essaenguct or devi ces such as organic PCT/JP2006/309769

el ectrophot ographi ¢ phot oconductor, organic EL

organi ¢ TFT and organic_solar cell. In addition, th
acsybstiuest.eando Fﬁé‘g’u rtndfAf ]ﬁeﬂ&%%tb@%anﬁ?gﬁ#h% ‘;e{g@ugh
a favorable conpatibility with other nononers.
ddjaomitesarifont ABymsettbeformpaohetesocynd¢;udeand p are the same or
trimethyl ol propane triacrylate, trimethylol propane

ditePBhh 3R ¥opient An Rt EYd 1001423081l Kyl ene- nodi fi ed
triacrylate, trimethyl ol propane ethyl ene

i de- £ tghacryl ate ( ethylene' oxide-nodified
PRGN Enger Y oe e e o ed ),
tri met hyl ol propane propyl ene oxi de-nodi fi ed
triacrylate (propylene oxide-nodified is hereinafter

abbrevi ated as 'PC)ZE%%zjjgj)// kgnethylolpropane
capr ol act one- nodi fi ed 7k &yﬁé;gf ttrimethyl ol propane
al kyl ene-nodi fied trinethacnyl ate, pentaerythritol
triacrylate, pentaerythritg etraacryl ate, glycero
triacrylate, glycerol 15 e Fﬂwohydrin-nndified
triacrylate, glycerol EOnodified triacrylate,

gl ycerol PO nodified triacpyhgt
tris(acryl oxyethyl)isocyan
hexaacryl at e, dipgﬁ aeryt
hexaacryl ate, di pentaggyN : dt oXypent aacryl at e,
al kyl ated di pent ae ol Rerlaagryl ate, alkylated
di pent aeryt hrit ol v etYaacryrat e, arkyl at ed

di pentaerythritol triacrylate, dinmethylol propane
tetraacryl ate, pentaerythritol ethoxytetraacryl ate,

i@ din (RAerdll Fasm¥lat(@-ANB3phalde R depresent an alkyl group
2,2, 5, 5-tetrahydroxynet hyl cycl opent anone

t et raacryl o T . e e
AL 55,0 A RSTRORTTR IRSSR° 0 ARl e o
sal(l:lgs%litlu%n%,sgg rargrf grp(?l%] %vl?ifchtlg]lgy Fﬂaevseeg tsub%’EllZuent, a heterocyclic

Q) act one- nodi fi ed

group which may have a substituent or a halogen atom; Ris, Ri4, R15 and
Rie 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; 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 represent an integer of zero to four.

<CGeneral Formula (2-2-1)>
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WO 2006/ 121187 PCT/ JP2006/ 309769 invention, which may
be sel ected according to the demand characteristics

wao o00be21a8hi eved. The mi xed quantities of thesePCDm0er39769

vary according to applications; for an application to
the charge transport |layer of an el ectrophotographic
phot oconductor, the m xi orati o, rcm t he nononer to 5
an acrylic eske xQuUNd; on a n?ss sl s 45, usual |y

around (}*8,1”“ 00 % a E‘B*QNQ‘_' ‘ argm%gk% %
to 500 % ~(Laf, - rostatic T'na g 4rin er)
In the first a latent el ectrdst 'C_ 1 Rage

form ng of the present invention, a %ﬂﬁtggrmst

| ayer incl'ud a cured material o which may be
obt ai ned t hrough radi cal polynerization of a radically

RALAHEE T ARl E RPN (B £P TGN R tdnsclSE &ld1Ry1 eroup

y  polymerizable “corpoun

i ncludes t radi cal | | ymerizabl e groups.and a

§V[}B§ i{nl:'f‘tyegloaé(ﬁi ﬁos‘gl?%ﬁble%g’i am @gé%XBﬁ(ﬁrouPnE’ﬁH%é ay have a
radi cal |y polynerizable group in a nolecule; the
pabstétant, an poilygrenpuhbich mayubsveadsulissitmeat es theterocyclic
substituted ami no group do not include an unsaturated

geoub iwhicht wegnhand asabbongatt v th hb¥sked atdBf Ar® and Arlo
aromati ¢ hydrocarbon conpounds. .It further includes

PAR%ent AMPANSAL é‘oﬁ?cﬁhﬂi}f‘ % 4yP Ha88 U rs%%@ﬂfﬁenﬂélaa;rg ard Eroup

outernost | ayer of the |atent” el ectrostatic

formn Q0 _nmenmbeyr of the present invention related to
P My BB hrlinpadort oyl el WiFE Hapave a
be obtai ned t hrough radi cal polynerization of a
pubstetiiony: 1%, eproseaite as ngf grpwpomdveh (may, have a
where the radically polynerizable conpound of

subgotvemt, (ax ) arylehel demupwwhichd incay | yayo |y nattistiabbat or a
groups and a substituted am no group which 25 does not

ltoih\afgﬂéhglg g@nﬂ@ﬁé&ﬁ'ﬂdly@ﬂﬂﬁé@&ﬂi&ﬂrﬁoﬁr BHRY WRIHC S Bave a
substituent; w and x are the same or different and represent an integer
of zero to six.

For example, a hydroxy compound is synthesized with the
following procedure, and the obtained hydroxy compound is reacted with
acryloyl chloride or methacryloyl chloride. Thus, an acrylic compound
or a methacrylic compound of the present invention may be easily
synthesized.
<Synthesis of hydroxy compound>

As shown in Reaction Formula (a), a methoxy compound (E-1) as
a raw material is demethylated by means of a heretofore known method

to synthesize a hydroxy compound (E-2) (‘synthetic process of a hydroxy

compound by demethylation’).
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WO 2006/ 121187 PCT/ JP2006/ 309769 radically
pol yneri zabl e groups and the nearest substituted am no

w@e@ap2118m not i ncl ude an unsaturated bond i n PEL/IROO5/309769

and are bonded with two . or nore aromati c hydrocarbon

conpounds. It further includes a  radjcally )
por.sne?fefﬁblti‘ec §£\‘E}HEHHaJi rf%‘[ll}&f%g‘)ft geelk epmpepad in Reaction
radically 5 polynerizable groups in a nolecule, a
@Qémﬂ@ofﬁ)méﬁi ahbrewiated.t i dfoR) wepaesattsera compound whose
conpositions according to requirenents. In the second

atpettrad§ farmalentorebquindestat that NELRhEOHFidRExy BB unds -
of the present invention, an outernost |ayér includes

FoPRlHIRI b Gddh B AmGRILIED Cyglic aromatic
hfg?%carboﬁ% an% ?t ?urt erel§?gﬁﬁgkﬁﬁé§ ot her

nts _acgording to requirenents. The pol yner
%ﬁ%?gﬁﬁ% Oﬁ%@ﬁa‘%k@ed pol ycyclic aromati ¢ hydrocarbon
is not particularly restricted as long as it includes
a condensed polycyclic aronatic hydrocarpon, and it

appl i cat i on%CoK 3
material (1) whry obt ai ned by po
radically polymertZabl e conpound inclu '%b a

condensed polycyclic aromatic hydrocarbon in which a

and a non-

i el iéyﬁﬁe‘?ﬂﬁ LA il o die o B
RatBe L Banihbogra LR R aGR Gt A te - Lband 29 b ch

i s obtained by polynerization of a radically

pol ymdéxamples of dimpodentetliylotionabmledenc wiléthgdausing acids
condensed pol ycyclic. aromatic hydrocarbon and a

suli a8 borycemlytedr hzdilchloranRadnN Uy reh1edh 8 h A d BEd @b dic acid,
nore radically polynerizable groups in a nol ecul e.

. . i ' f
Al oL 5k 0 P 08 T e

' udes out er nbst. 10 . .
Alﬂ(ﬂmum ¢ orllde, aluminum 9bromlde, boron tribromide and boron

tetrabromide; and a method using base or an organometallic reagents
such as potassium hydroxide, Grignard reagent, sodium-butanol,
lithium-biphenyl, lithium iodide-collidine, lithium djphenylphosphide'
THF and sodium thiolate-DMF.

Among these, methods using boron tribromide and sodium
thiolate-DMF are particularly effective, but the synthetic method for
obtaining the intermediate of the present invention is not restricted to
these. Specific synthetic examples are described hereinafter in
Examples.

The hydroxy compound of the present invention obtained by the

synthesis above is characterized by the eipression of General Formulae
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WO 2006/ 121187 PCT/ JP2006/ 309769 | ayer which includes
a cured material which may be obtai ned through

w0 awsazd18pol yreri zation of a radically pol ynmerP@EDIN606/309769
conpound of conponent (AQ) mhere the radically

CBHiDR L i B ey LRy orisarapingcitoiatbot:s NooRnsdtadRis or

with a radically polynerizable group and a substituted

Rav ate synoupmahs ¢b thoss dastribet iniGenerabBoraulae (1-4) to (1-6)
pol ymeri zabl e group through a condensed pol ycyclic
andr@t2)c hydrocarbon group. It further includes a

radi cally pol ynerizable conpound including three or

SEypsadh LA PR O W R °

phot o- pol yneri‘zatio
corrp05| tigns accordin eq nt s..,<Radically
pol yme e &8 gmo% ng a(hmérgxxmoymrgi £84) is

to an electrophotographlc phot oconductor that a cured
nsednashe paByasfuriag titlermeidyate; jazat ponacfylie sytecidbingpound
radically polymerizable nonomer is arranged on its

5) ace, syarthesigge fsbmila®ly 1bymahbesls Wof CR Usd8tofore known
thereof, an image form ng apparatus and a process

é&éi‘fﬂcﬁ%n‘c Retlidd (H&%ﬂaﬁ@ﬁ G o iR ﬂt&'(ﬁl PI&%bF‘; hHere the

radi cal ly polynerlzab e nononer e e prefe

e vel ops & char ge nsport functjo
SrOUah S, S8 BaBRS pBrRatedl, ipoEbozn gl ) is
M%? i.call pol ymeri zabl e nononers haV|ng t he
& '1)‘/?8%46}%9 Hepgespafe| apsomntitdewhpsmspignctural formula

function as vvel | as the structure of radical
resmomidsats thaty of dhe lyabroxyr apnpedndardpidReAtdd by General
2004- 212959 di scl oses four hundred and several tens

Bérmaatgeo(ndsl)ato €k-arD g8ad (domwayer In tﬂ@&%&pwmﬁﬂg @), R is

radical ly polynerlzable nononers cannot

aﬁgkkﬁgﬂﬁg ectr|ZéF&pereH? %ﬁ& nlﬁg 8%%ﬁﬂﬁ§ﬁ@@ﬂae

(fif_4_r1§%(t) d)_%t nt| k2 gtl)a hi gh | evel

<Reaction Formula (b)>

R R

\ o
I — e o
=D (E5)

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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WD 2006/ 121187 PCT/ JP2006/ 309769 The reason t her eof
is presumably the following. It has becone clear that

wo bwe2a8sl i nk density shoul d be sufficiently PCDIRaGEDI769
in order to achieve an advanced abrasi on resistance
such that hardly any_scratches_ can be made., To
peBHEaaadiWwthcan estarificatins catalystia aporganicofolyvent. 5 It may
radi cally polynerizable group should be increased, and
tlaoshe synthesizglisimeplyt byareddiing adhyahloky doaipowatd aadlaeryloyl
group is polyfunctionalized or that the nolecul ar
¥Bloiile Ofn the 6RUE WHRARROUNIRL! YAL UResdndee PHC %%h alkali.
However, the reduction in the noleculaf wei ght of the

' f av- bl e ch
BRUGHE 0 5 P B VB AR SHERE o
BT R A CNAE AL Y E

inmpairs the charge transport property after curing.
Thane cbgens shicheas tregthytamime aaut pybudinet i Examples of the
presumabl y because the heavy cross-1inking constrains

bhganiolsebiehnd ruseddy e tho reAftidhEndihds 98 RyBOsRYon solvent such
structural portion and reduces the 15 range of free

HOMBRHe; alicthe QBRBAYERLchY ad %ﬁf&%&‘?ﬁof[ . DORPLBGy solvent

nmobili1ty of the charge. e 1nventors o e present

i nwent i xam ned ovel .radjcally 0 rizabl .
st Ao el HAal o RefirntbRtt 5o s ETTIF S ffefone; and
density radi cal polynerizability and the charge

arhalegen sobreaperush aaschdorndormasySpecificesyntbeti¢ examples are
effective radically polynerizable nononer, where the
shoivn ah | Exgoplesdiérzatd ftemononer i ncl udes two .

radi cally polynerizable groups and a substituted

am no PheuRry¥l Edted @M pdAndsir8pldidetdd hydEERddaY Formulae (1-
pol ymeri zabl e group, and the radically polymnerizable

ang. I8 St bstht ut ed am.no gr.oup are .
B T E8 SR Wt bR BP B e P hasc, triamine
conpounds. \ﬂ t hout a nsaturated bond _111
structure with an expanded conjugated system having two naphthylene

groups bonded in a molecule; therefore, a favorable charge transport
function with high hole mobility is provided. Favorable chain
polymerizability such as radical polymerizability may be provided as well
since the acrylic ester or methacrylic ester group is introduced.
Therefore, a cured resin film with high crosslink density may be easily
formed with the irradiation of ultraviolet (UV) 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 éuperior properties, they are
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WO 2006/ 121187 PCT/ JP2006/ 309769 in between, and they
found that a film produced by using and curing this

woretvenrerisToul d si mul t aneously satisfy the hi ghrdE006/309769

radical polynerizability and .the charge transport
property. In order to reduce the constraint of

eEteenutlar usefulb msnandergainie fhnghonalbswitenial densiarjgusaobganic
favorabl e radically polynerizabl e nonomer has a

struicdndwcton Wileoives cHadlge bsansa@ahi@r ovpedtesplaitedraphic
of an aromatic conmpound whose structure is bulky and

RO ONIREESY, bicHABTAG Ggahtt: TES é&‘i(i’éfé%rﬁ%isﬂlhr RQrtion

of an aliphatic structuré in t ormof a pendant

bonci ns AfiBa, PR AGRSAe ol Eninbload 2 iEant ippgntion

hi gher-densi ty radical hardenability and favorable

brgr y daveratlp siompaiabdityywith ebheiemionaraers. Examples of the
pol yfuncti onal charge transport nononmer has problens
stioér as mhenamers r encecloflecr acksmetbylobpitdpangr owi tigacrylate,
deformation in curing and insufficient hardenability

@ﬁ%ﬁth?ldlbﬁoﬂa’ileoo! teimBehA G Bitet V. ¥ﬁﬂfeth§aﬁﬂmﬁ&{ei C alkylene-

radi cal |l y pol yneri zabl e nononer of the " priesent

[ ljon cur | ocC es Qf; . .
oL D TRyt e Rl el AR Rl pdifiod
uf fici entl ross-l.inked..and . cured apd favorably .
Haenipfe Cathdedd it agBrdie” hepraics agegmibd as EO-
Al'so, the formation of a high-density cured filmwth
oretifed?)r atrimethelplpropearet yprapyiend eoxide-invdifed edridceylate
filmstrength, prevents an external additive in a

(‘pRepylent loxeddé-nestifigdhisghelsindftes salsbrehizasd sid P@-modified’),
particles fromsticking in the photoconductor and

thsiah9lfprgRiRases i ”agz%pﬁléilgfﬁ_ﬁgfesm%ﬂﬁeés Whi t € tyiacrylate,

spots. The formation of a ensity cross-1inking
A T B U o e e
triacrylate, pentaerythritol tetraacrylate, glycerol triacrylate, glycerol
epichlorohydrin-modified triacrylate, glycerol EO-modified triacrylate,
glycerol =~ PO-modified triacrylate, tris(acryloxyethyl)isocyanurate,
dipentaerythritol hexaacrylate, dipentaerythritol caprolactone-modified
hexaacrylate, dipentaerythritol hydroxypentaacrylate, alkylated
dipentaerythritol pentaacrylate, alkylated dipentaerythritol
tetraacrylate, alkylated dipentaerythritol triacrylate, dimethylolpropane
tetraacrylate, pentaerythritol  ethoxytetraacrylate, EO-modified
triacrylate phosphate and 2,2,5,5-tetrahydroxymethylcyclopentanone
tetraacrylate.

These monomers may be used alone, or they may be used in

combination and mixed in an acrylic ester compound of the present
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WD 2006/ 121187 PCT/ JP2006/ 309769 (Al). More
preferably, the conponent (Al) is mxed with a

wo awbazd1BY  pol yneri zabl e nononer as a conponePCT/BP2006/309769

whi ch includes three or nore radically polynerizable
groups in a nolecule. Al so, various heretofore known
HeteRd ., edyichamap hie sedeqted mgeordingitatthe slestand ghardcteristics
pol ymeri zation, 5 and a latent electrostatic inage

bebe iachiewenberThd ttixéd ghaotitisl dfithesdenshémesndlary according
superior mechanical strength may be obtained by adding

5] aﬁbﬁ&:ﬁti@ﬁ‘sy & bhahppRedtidd 18! fHe dRdrdd kAP P afer of an
light for curing in a short period of tinme. 'As a

j I el | I Pl he cq n (Al) of
R HtoAApHIF bhP ARoRABLAHC chd sifnd SRS tn Pghagieer to
known group may be sed. Exampl es thereof include a .
SRR HF soter somaprpd Gt aupasabask iy MsyRUxyaTguegn0.04 % to
met hacryl oyl oxy group and an acryl am de group.

ESPOahng preferablyarpuinsky %ytodp02d a net hacryl oyl oxy
group are preferable in terns of polynerization

(Lrapat blectidstatis émake dRatmoamey g oxy group, a
met hacryl oyoxy group or a conbination thereof enables

e PP et 24 REEACDED SHIEE, RO e

a short period

i.ch_does .not include a radical pol rizabl e .
WUt eFEhe Hvetion o AP SRolRyerncidioes oed material
include 20 the vinyl group, allyl group, acryl oyl oxy

| mat by ObaiRedo iromeby padical aalymemizasiogr olim raditally
it preferably has a structure which devel ops the
pilamyerizatdes gompopmopesft yeoaspatesatr i @k}, aldiege Ahe radically
secondary amno group is given as a precursor of the

Solbaidrizding 8stpoutfowp, caifonsxen B ikl idas %ﬁjon Qadically

group include a dialkyl am ne such as 25 di net hyl am ne

ﬁdignl%r?ia!i)\i)e aﬁoﬂ%‘s M asld%ltltﬁfgd] earrslf"ncoh g%gup 1v%rﬁich does not
include a radically polymerizable group in a molecule; the radically
polymerizable 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 image forming
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 (Al), where the
radically polymerizable compound of component (Al) includes two
radically polymerizable groups and a substituted amino group which

does not include a radically polymerizable group in a molecule; the
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bi s(4- met hyl benzyl )am ne, a di aryl am ne such as

wale@haemBaN ne and di-p-tolyl am ne, and di het ePCDYRA0062309769

am ne such as bis(2-thienyl)am ne and

bi s(2:furyl)amn The charge transporting conpound

BhHeALY el ES ARle SECUPRIAng. th et GRBS e doamino group
substituted group is a conpound which has a property

fl natdnelysie an pmsalarajeddomet it betvimert hadraaedpinded With two
a light by neans of hopping conduction. The charge

br ansyror hromapieu iy drécitiond ¥ohFRfhidds. @ IHORGthE AN RYdes a

substance and an el ectron transport substance.

Ex@ieR19S polyt §1878518¢ ESB@ obh@n ]c.’ﬂcﬁ{l{iirfc‘% tﬁﬁ-@% ﬁ?]’b Irlglﬁlﬁ'l dreadically

el ectron aCcepting to substances su as

B tetracyanoet hyl ene, .
PESTR bl B8N 3 S Ne RIS 1 photq-Robmaeization initinter, and
2,4, 5 7-tetranitro- 9-fluorenone,
otherompesitions aeeprdms bheequirements.
2,4,8-trinitrothi oxanthone, 2,6,8 -trinitro-4Hindeno
[1, 2-bi tthe' kephehespecharf A, laden?-electrostatic image forming
trinitrodi benzot hi ophene-5, 5-di oxi de and

Bhicpiteosu SARE iMPEMNEn, dr JBXETRD elagferﬁﬁ iRk S polymer

transport substance include an oxazo erivative,

{:azol e ri [ . im. dazgl e derivative, .
BIRREr ooyl B iRARs PR Boga vand s, fogther
tria Iag%ne deriva&ive, a_stilbene derivative, an
%‘pt)‘ffi%ﬂ F CORPONGREF deqaroe o raiuremaatseri vati ve, a
di aryl met hane derivative, a triarylnethane derivative,

a 9 20Tke ymplamenr aineheliver i aat coralenaedyrpalgbydle:  aromatic

derivative, a divinyl benzene derivative, a hydrazone

lgatriocathore is anot neteecuderlyV abstvited. Qér'tl%ﬁi[ge'&% it includes a
derivative, a pyrene derivative, a bisstilbene

adenadd YolyFaLenathific ﬁgfﬁqc%&b% %ﬁg 61?&(%%;%% appropriately

her et of of e "known materi a \ _
%ggﬁ%‘g ﬁ%gg/qggggﬁog &P'S)E—J[%g?lﬂitn?e lEaX%.IH(I:p Iels yth%(%leg iIrlclzlfl?lglae cured
material (1) which is obtained by polymerization of a radically
polymerizable compound including a condensed polycyclic aromatic
hydrocarbon in which a radically polymerizable group and a non-
radically-polymerizable substituted amino group are connected through a
condensed polycyclic aromatic hydrocarbon group, and a cured material
(2) which is obtained by polymerization of a radically polymerizable
compound of (1) above 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 forming member of the

present invention related to the second .aspect includes an outermost
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a conmpound which may be represented by any one of
Ceneral Formulae (1), (1-1), (1-2), (1-3) and (2-1)

w@bwea21187 nor e preferabl e. <Radical |y pol yner i p@iir006/309769

compound i ncludi ng a condensed polycyclic 5 aromatic
Eydroc rbon of conponent (A2)> The conponent (A2) of

Ty ‘é(g‘il ingludgp varsrred hategispwhich max bedobigined through
condensed pol ycyclic aromatic hydrocarbon is a _
tadsalingolymenihatiom a of adi ceddigalpw! yobrmeribhklegr @@poend of
connected with a substituted am no group which does

B6¥apoieht!d€AR), I aghédl | thed OfadTBAllY aBbBAEAYRbIeL ocom}?]ound of
t hrough a condensed pol ycyclic aromat’ic hydrocarbo

' 0 L roup_i s not
S5ApPnefL AP dobldel, EYoTRRSEE B3 ra}wﬁglh yydrocarbon
I di | icat] . Ex es _thereo )
FORFEET 30 5L P SRl Rk b o S vt apmin

group, a nethacryl oyl oxy group and an acryl am de
grastp Whigh slges medanchude 2 3adinajlyopolyxyergzahlp grodptihrough a
nmet hacryl oyl oxy group are particularly preferably in

tardensetl pdieyrotici i atic pydpetdrbes grbap. USE f@HthaR includes a
acryl oyl oxy group, a nethacryl oyoxy group or a

FRITRANG hORnidigs a0k ccﬁ:ﬁ?ﬁﬁ?lal iﬂ@u@frfgg %1?‘%& % Yo Jadically

sufficiently cured snoo min a‘shor perio

' he substituted am no group which does. not
Do RacsErIe GBI 2 a8l on o & o St imtttator, and
restricted.as long as it is a secondary am no group
%il%t?omlﬁﬁ%‘ﬂs AeOrdEE & FegiEempytyol yeri zabl e gr oup
such as vinyl group, allyl group, acryloyloxy group,
wBadallyl molyoeyizgbdelpompdund af ybampoteng (Aup; and it

can be appropriately selected according to 25

appl i CBhisORSlatEX P bes eldef&Hoth € ghélorbkdhctdl Dt
such as 115 WO 2006/ 151187%&/%%53%6/@09%9 ¢ a

(gisrgﬁt Eﬂna%gﬁn@ﬁdb9i Fédl}ﬁ&la'ﬂo'ﬂfmeﬁﬁaﬁ'@)%l l(§¥ Ia asrf)ier(g%cs lJJL'(a:lgjcally
polymerizable monomer is arranged on its surface, an image forming
method which uses thereof, an image forming apparatus and a process
cartridge for an image forming apparatus. The radically polymerizable
monomer here preferably has a structure which develops a charge
transport function as well as a structure of radical polymerizability.
Many radically polymerizable monomers having the structure which
develops a charge transport function as well as the structure of radical
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 simultaneously satisfy the high abrasion resistance and the

electrical property with little occurrence of rest potential at a high level.
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di benzyam ne and bi s(4-net hyl benzyl )am ne, a
di aryl am ne such as di phenyl am ne and

wa@leeopALaBY |l am ne, and di heterocyclic am ne sSucPCHEIP2006/309769

bi s(2-thi enyl)amne and bis(2-furyl)am ne. 5 The
charge transporting conmpound which includes the

dheorrtspy tharend igrmyepumabdy theefollostingncltidesabecome clear

radically polynerizable group as a substituent is a
Cloakp o cerobilivtk Rensitypshoddt e taufficemspotihcichged Har geder to
generated by the reception of a light in the

ROGL98 RS hlv ¥Rcd BYBFadiyn FR&REandf shiap %Q@hﬁﬂﬂ?“&ﬁﬂf QBratches
The charge transport conpound is categorized to “1o a

hol g transport, subst ance,and an,.elegtron transport

i TR, o HaEe AR ThR"ErRRlifkn Abh e, 5T “Sofftbnt of the
subst ance jncl ude el ectron _ accepti ng substances such | |
radisallyr Ralymenzaplenigroup c thowplds fisethgraased, and thus it is
t et racyanoqui nodi net hane, 2,4, 7-trinitro-9-fl uorenone,
Pequited Thattheanadicallyopblymmerradde, g@up, 5, polyfunctionalized or
7-tetrani troxant hone, 2,4, 8-trinitrothi oxanthone, 15

Sadt thd mdlbédlar Mrbighdestofhd, ehd¥gkhirapbpo@ draburelisSrettuced.

trinitrodi benzot hi ophene -5,5 -di oxi de and

IOQJE%Q qtﬂep QE&u&%ﬁ \{ﬁtij; ¥Emol EtARP lv@e?ifgﬁlg tfhcieh Hcture which
S e Ve, an

ranspdr ubstance 1 nclude an oxazo eriva

xadi azql e derivative, an imdazole derivatiye, .a
A Tilaps Raverad e Brs transeoni e pPEm Fo bt at Pcthe other
triarylamne 20 derivative, a stilbene derivative, an
hapteihe qulyfvmesionalizationvef the padicadiynpolyanenizahleegronp is
di aryl met hane derivative, a triaryl nmethane
dffedtvad iiMeinaefsisigy thé acunteac dng depavat ithe, cltarge transport
pyrazoline derivative, a divinylbenzene derivative, a

gi’dife%_%ﬁ%t&e(:hi‘ﬁfg.V@h@%eh&ﬁ?&ﬁe?&{ﬂ' Y&hh¥fs uRlear, but it is

ut'adi‘ene derivative, a pyrene derivative, a

I R L T
gl%lvglﬁrnitzgib Itﬁe Cc%rﬂég ntcll"a\ll\lgli)grr’]c Istrl]'%lc’ylijr%? paortion and reduces the
range of free movement, which consequently decreases the 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. Asa
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 compounds without an unsaturated bond
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condensed pol ycyclic aromatic hydrocarbon, a conpound
represented by any one of General Fornulae (1),

W@ 1004)1211871- 5), (1-6) and (2-2) above is nore PCT/JP2006/309769

preferable. 5 <Radically pol ynerizabl e conmpound which
i.ncludes three or nore radically polynmerizable groups
i bgtweercand shan foundithat 2 \ilpop i 1451@@@'@(3 guring this
whi ch includes three or nore radically polynerizable
grangpser N caulbl etmudtaieanslya gatisfyer thahildghhdensity radical
neither a hole transport structure such as

bblyah¥tiaabilRy b Bne rcﬁé??@ trdy AP 'p%ﬁeﬁz.d LRRAEPLE reduce

nor an electron transpori structure ‘such as condensed

y j € P 0j i_phenogqui none and, el,ect r on- .
B, ok Sl it e PGy e R R R RO S 9 B: demsity; =
itro,group, and has three or nore radically . .
g%wﬁéfq z%@wéﬁgr merh%alﬁwpeapmyer b grirpstpieein which a
group is not restricted as long as it has a
chatgen-teansport 1 srewp béenposml afd ans aradiatad |opmpound whose
pol yneri zabl e. Exanples of the radically

pttucoRfd 1@Muakgr D ha@lydaokes UsdonindbR@d €6 NHeeBfosslinking
groups and 1, 1- substituted ethyl ene groups. For

PSRIBA B ol AUPSALL WA B HE foHE B0 ORI RE ot the group
%_%1_ gﬁ%i%é rr\gé%{eg&ré 3 é)EB}rr &@lﬂézﬁy%gﬂé{g g(rs%r 3 g%l%tglnal refinement
napht h Ieneéﬁroup whi ch may have a_ substituent; an

sdkehglanwe shoubigherdensily madical bawdenahidity; and favorable
carboxylic group; a carbonyl oxy group, -CON(R17)-

chaxge {rRhEpodprepentys a hydrogen atom 25 an al kyl
group such as nethyl group and ethyl group, an aral kyl

gr oup AlddnVéRt2804/ %ﬂﬁfﬁﬁcﬁgﬁé}] 26064 338 A8B0rtS ¥ebhdfer has
enzyl group, naphthyl'net hyl group and phenet hyl
9{"@6’181'nsan&ch' as the occurrence of cracks due to the growing
deformation in curing and insufficient hardenability despite the
polyfunctionality, but the specific radically polymerizable monomer of the
present invention may be cured without the occurrences of cracks to
provide a uniform and smooth film which is sufficiently cross-linked and
cured and favorably functions as a surface layer of a photoconductor.
Also, the formation of a high-density cured film with charge transfer
property sufficiently increases the film strength, prevents an external
additive in a toner with extremely high hardness such as silica particles
from sticking in the photoconductor and therefore decreases image
defects such as white spots.

The formation of a high-density cross-linking cured film may be

achieved with the radically polymerizable monomer of the component
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an aryl group such as phenyl group and naphthyl group)
or a sulfide group. Exanples of the substituent

wao b@oaefisT ncl ude a vinyl group, a 5 styryl grecpJP2806/309769

2-met hyl - 1, 3- but adi enyl group,- a vinyl carbonyl group,
acryl oyl oxy oup, an acryl oyl am de group and a

@g?-?yl MB‘%M@?M&%& p’ﬁle ppmponent -(A) s mixed veithys arsalically
groups may be represented by <Forrmula 2> bel ow
reymrerizgalle monGHRr GEY) cthputene, B iwhiEhrinulwle?, th¥ee or more
represents an al kyl group which may have a
sadisally yeslyineivadldgeslip §5RUP MbleeRleMAIBEY fafious heretofore
substituent; an aryl group such as phenyl group ané
RAGR LN b L1965 RUR 2V .substituent:. a o
hal ogen at om g%eg%%ﬂg%%E‘g?{ﬁ%%lit%ar%bong?foﬁapd,}cagnp%Vﬂj&ﬂlzatmn’
15,9r Qup_suc s net.hox roup and et hoxy group; .a .
AR Pt Gl FFestite ot beiran raaer, Wit frpisth crosslink
a%gyl group such as nethyl group and ethyl group

T ARyl suRerier maskanicd rtrengthanmiykhe optamedshby adding a
benzyl group and phenet hyl group which nmay have a
shdtstpalyererizagivh dnitigboy| a9d Otpadidethgds BBROYIor96WYAe in a
and napht hyl group which may have a 20 substituent) or

horEPURLARAGHRLY and R20 represent a hydrogen atom
an al kyl group such as nethyl group and ethyl group

whi ch bstituent; an aralkyl group su
oo bortty SPGB Sy bR e ¥pRhetniAD of o
g%ﬁu mhigp may ve a substituent; and an aryl group

tl% PRRERGTZab suppaReuRGpAR vhergiafore ivowm guyuthaway be
a 25 substituent, and they are the same or different);

ye2dr epEagamles atheredf Wicldesal 2hid7 gPeip,J BR0CEL3087ASD, an
substituent and single bond which are equivalent to

ddtpBglady Xtoup, a methacryloyloxy group and an acrylamide group.

Especially, an 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, allyl group, acryloyloxy group, methacryloyloxy group
and acrylamide group, and it preferably has a structure which develops
the charge transport property as described above. A secondary amino
group 1s given as a precursor of the substituted amino group, and
examples of the amino group include a dialkyl amine such as

dimethylamine and diethylamine, aﬁ aralkyl amine such as
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Formula 1 and an al kyl ene group; at |east any one of Y
and X2 is an oxycarbonyl group, a cyano group, an

w@bdenyliene group and an aromatic ring. 5 SpeRCT/iIR2006/309769

exanpl es of these substituents thereof include an a-

Ak ApiohisUetilban eparner shioptiomine such as

oup, :an a cyan henylene group and a
3@ heavlgimaye amd oﬁgv ‘bolylarBvanphed dihetémwcgelistaitenisach as

which Xi, X2 and Y may have include: a hal ogen atom

his(2 tthipnyl)eupinesa oy di(2efueypdamigean al kyl group such
as nethyl group and ethyl group; an al koxy group such

as et PR hgrey!

such as ph en%xy gr S%ﬁgg&%n%@ﬁﬂﬂigﬁg0§ﬁékﬁbss%ﬁ§ﬁ§$ondary

and napht and an aral kyl group such
26548 B0 3R00 5ol PREEORPIS o BupbouniionbidnBas a property
radi cal |y polynerizabl e groups, an acryl oyl oxy group
%Ha@smermﬁt%%r;geongyggi bupharrecentier ol hghisby wheans of
and a conpound which has three or nore acryl oyl oxy
borpipg aaylubtionbt diteechddgedurghsport esimiidd &atdteBorized to a
reaction or a transesterification reaction of a

kolepotradspydtt hshibytafco®r 4HF €4 ydél@éﬁi‘bngrﬁléﬁﬁ f\; dsubstance.
nol ecule with an acryllc acid (salt), an ac I C

ich 20, .
ek 0800 b g &a%aésl
d t nner Here, the radically
%ﬂq@%ﬁ%szgﬂw br olps .cﬁ? AbhondoRATh  Hasradipsectiylene,

nor e radi cal pol ymeri zabl e groups are the sane or
f@tr&@ﬁénqmmdémreéhanal 2.4, Dotiprteo 97 8howe mooep Quh 8, Ikitednitro-

has three or nore 25 radically polynerizable groups

9-fluaremdreg ul @ i$, Mostraaiirbeathiiony, r estd, s%ﬁﬁtro%ﬁﬁ)x\éﬁthone
2006/ 121187 PCT/ JP2006/ 309769 and can

Eggf n%{i’iéis’?% @Hlﬁ@érﬁﬂﬁﬁdbﬂﬁﬁﬁim—fn%%%ﬂe,appl ' cations. 1,3,7-
trinitrodibenzothiophene-5,5-dioxide and diphenoquinone derivative.
Examples of the hole transport substance include an oxazole derivative,
an oxadiazole derivative, an imidazole derivative, a monoarylamine
derivative, a diarylamine derivative, a triarylamine derivative, a stilbene
derivative, an a-phenylstilbene 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 derivative, a butadiene
derivative, a pyrene derivative, a bisstilbene derivative, an enamine

derivative and other heretofore known materials.
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t hereof include trinethyl ol propane triacrylate (which
is hereinafter referred to as TMPTA),

wao eooree iyt ol propane tri net hacryl at e, PCT/JP2006/309769

trimet hyl ol propane al kylene -nodified triacryl ate,
trimethyl ol propane 5 et hyl ene oxi de-nodifi ed

tri acr ywaerg theradicals mﬁym@rmblef tedpousds hfcanpahent (A1),
abbreviated as "EO-nodified ), trinethylol propane

pr apypemed vwixicHemapdid resrebehtal by alng ¢npod Bdrereal Formulae
oxide-nodified is hereinafter abbreviated as

‘(BOé, g (1-20'(1-3) bld et VAW RRABR: FAAERALIRE! One
-nodified triacrylate, trinethylolpropane
i met ha ryt hrit ol

. - i fied qtr crylate.. 1o pent ae .
ERAE0R, PR mes Pt PR bRl oty PERATR i
herei nafter abhrevi ated as PEITA), gl ycerol
AFPmaEr hyfdroc tlwe? Omw%ﬁﬁér?é%ydri n- modi fi ed
triacréjate (" epi chl orohydrin-nodified is
her ei nTheerompbnent A& @ theCtadivally | pulyinerigapde raimpound
EO- nodified triacrylate, glycerol PO nodified

indlading at®ndbhséd pslRENE axyiahid hy &exAud & & compound in
di pentaerythritol hexaacrylate (which is hereinafter

V] - dl i act .
SR ot P e AV Al SARGALR' Ao
hydr oxypent aacr yl at e, | kyl at ed di pentaeryj hri t.ol
AP S ARGt el Bofmel DRI deryRRABopUlymerisable group
tetraacryl ate, al kylated di pentaerythritol
throngh/a gondengadepdyeyslisr vpanatiobyteeazhen grawe. (whi ch
is hereinafter abbreviated as DIMPTA),
pent aelThe hradicdlle pobyaib eizable pydwp ds oD pdiddladly restricted
triacrylate phosphate and

and: carrbk eiﬂ;ﬁﬁ}ﬁ?ﬂ’a@é&”@él@é‘ﬂeﬁyﬂc%?&ﬁflgam ﬁﬁpliicarl]tions. Examples

tetraacryl ate. These nay be used alone or

i pat i of two.or nore types. The ratio,of; the
FEPRLEabee st 451 YD S P erptpy e PSifdckggroup, o
co ounq to the nunber, of functiaqgnal groups.in the
m&%rﬁaam ovloxy ogxanr, goe 221 agvylpends porvow. 308mmng these, the
pol yneri zabl e conpound, i.e. nol ecul ar wei ght/ nunber
afrypoylprer greiyp eand the methacryloyloxy group are particularly

preferably in terms of polymerization properties. 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 not restricted 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 include a dialkyl amine such as
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groups, is preferably 250 or less in order for the
radi cally polynerizable conpound having three or nore

WO 20bbazd1BY - pol yneri zabl e groups to form denseCT/JP2006/309769

cross-linking in the cross-linked charge transport

| ayer as the 5 outernost |layer. Wth the ratio
duvethilaming0, ande diagbglamineed amarawalkyl amapinet such  as
| ayer is soft, and the abrasion resistance decreases
dibsyamigeghed biv@rekehybenegdiming tahelinpgdhedhkysuch as
pol yneri zabl e conpounds w th nodified groups such as

BERhRI2RINE aPLE! BCH IR 1AMRAY hAE dBXSERIGENC {ﬁ%&@'sh}éh as

pol yneri zabl e conpounds$ gi ven above, it i5 no

. > . I
B R A G d BRIt hE ot of e

r adi cajggydg‘ol ymeri zabl e, conpound which has, three or

nore r a8 CAArge FERSRATTing e Be e v highipelulesdhepsacondary
| ayer is preferably 20 % by nass to 80 % by mass, and
aorieo grefiprvabich @stadtyintbudmasatlocally polyyerizshle Igroup as a
depends on the ratio of the radically polynerizable

SahRWRGEVIBI L Bod@dubhlrwhicl ha®hepFpdirfAtd Yransport the charge
pol yneri zabl e groups in a nolecule in the solid

BEBLS 8 RS EP D0r S P MBS IS, bl Sncans

ree- nsi onal

crpsslink density is,low and significant inpyrovenent
PhERREORELIORy (TG Chae dTARSP TS CORP cgorized to
conpared to a conventional thernoplastic binder

adyile tragspert substemed angoaglechwnciaanenortofukstantar ge
transport conpound decreases, and electric properties

may dEgaagdes dththio-ehadtyomertiraaspan subdthatorinchile Wactron
2006/ 121187 PCT/ JP2006/ 309769 The

Rt YU Sl LAl US| kerdton,
%&rggféﬂo%%tiﬁgﬁfmet%é%@ 5,84?; 7-trinitro-9-fluorenone, 2,4,5,7-tetranitro-
9-fluorenone, 2,4,5,7-tetranitroxanthone, 2,4,8-trinitrothioxanthone,
2,6,8-trinitro-4H-indeno[1,2-b]thiophene-4-one, 1,3,7-
trinitrodibenzothiophene-5,5-dioxide and diphenoquinone derivative.
Examples of the hole transport substance include an oxazole
derivative, an oxadiazole derivative, an imidazole derivative, a
monoarylamine derivative, a diarylamine derivative, a triarylamine
derivative, a stilbene derivative, an a-phenylstilbene 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 derivative,

a butadiene derivative, a pyrene derivative, a bisstilbene derivative and

an enamine derivative.
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t hereof include acet ophenone phot o-pol ynmeri zati on
initiators, ketal photo-polynerization initiators,

whenwso2nset her phot o- pol yneri zation 5 initiat oPGT/JP2006/309769

benzophenone phot o-pol yneri zation initiators,

t hi oxant hone phofo-polynerization initiators. and

ot her gﬁot%- %ﬁv Vi 2alyBeriaable acompoundy aphicks rcludes a

t he acet ophenone photo-pol yneri zation initiators and

kendéngsidopolypptlynraromaticomy drvicailaimrs comgploudd represented by

di et hoxyacet ophenone,

anz-cticdt General Ford] Wlhae(Y), €1 hBNn€t-5),qnes) and (2-2) above is more

1- hydr oxy-cycl ohexyl phenyl 10 ketone,

%ré) T roxyet hoxy) phenyl (2-hydroxy-2-propyl) ketone,
-benzyl- 2 - dinme thylamno -1- (4- no rp holinop he

%M(F@lf}% g{)}l&ne rﬁ%ﬂéﬁ@@% v\{fhichzincludes three or more

2-net hyl - 2-mor phol [ j Lno(4- net hyl t hi ophenyl ) propane -1

ragisalypolyprergble grounsoprmatileede?- (o-

et hoxycar bonyl ) oxi ne. 15 Exanpl es of the benzoin ether

phot o- Phbyreticaldy ipplyineirizadl® cempoiglduaéhiblenagiwles three or
benzoi n nmethyl ether, benzoin ethyl ether, benzoin

bl Uadic£lly §lolpdrRaBIo ig'}o{lﬁé’ RhORY I oflch®E -mEXAIR $Ponomer

of the benzophenone photo-polfynerization initiators

| RG A enone,;  4- hydroxybenzophenon . .
I T BRAORYT 2 36 raHp 8 SPLERBH I kBn eRaPee amine,
4- henzoyl bi phenyl , 4-benzoyl_ phenyl _ether, acrylated
HX&E%@I’%‘@n BrEaZiene andyatpadelserotonn elestrom beansyport geructure
t hi oxant hone phot o-pol yneri zation initiators include
su¢hs opr sppdehsek apalficydic 2rghine; odinhexagubone, shd-electron-
di met hyl t hi oxant hone and 2, 4-di et hyl t hi oxant hone, 2, 4-

2bsctbihd aiembtEnk 1 Eng 12 3y N0 be bl At , and h
BT 3PD006) 30560 “eanpFas a7 ) Eabky be bl fftro group, and has

S 1SR AR SRR ) s
I())())(liytrjneérizable group is not restricted as long as it has a carbon-carbon
double bond and is radically polymerizable. Examples of the radically
polymerizable group include 1-substituted ethylene groups and 1,1-
substituted ethylene groups. For example, 1-substituted ethylene
groups may be represented by <Formula 1> below:

<Formula 1>

CH:-CH-X;-

where, in Formula 1, X represents an arylene 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(R7)- group (R17 represents a hydrogen atom,

an alkyl group such as methyl group and éthyl group, an aralkyl group
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2,4,6-trimet hyl benzoyl phenyl et hoxyphosphi ne oxi de,
bi s(2,4,6- trinmethyl benzoyl) phenyl phosphi ne oxi de,

whe®6221147 di met hoxybenzoyl) 5 PCT/JP2006/309769

2,4, 4-trai et hyl pentyl phosphi ne oxi de, nethyl phenyl

| yoxy ester, 9,10- phenanthren, acridine _conmpounds,
%PP]éze}Sn CRBApSNPs naphthima@silesrovpnpnd henethyl group; and
compound whi ch pronotes phot o-pol yneri zati on may al so

be ardegriupdepehdenphengt group cadd netglahyhigrbupher a sulfide
above photo- 1o polynerization initiators. Exanples
gheggof include triethanol am ne, nethyl di et hanol am ne,

et hyl 4- di met hyl am nobenzoate, isoanyl 4-

di met h ' e =i et i no)ethyl benzoate
and 4, Ekgmoﬁn rgrgt y am%r%l%éﬁgggﬁe%kgé? ﬁégge a vinyf group, a

ot o- pol ynerj zat j i,ni tiators may be used al one, or

PR PG ER Py B X Hitea Sl B0Urh @ BoRerbopY] Erep, an
phot o- pol yneri zation initiator in the outernost |ayer
arthoylexy estoupe arpecpdeykamidet groumaad &ovingtthsoathet hroup.
conpound with radically polynerizable groups is
Al e, Atsubsbithtqhetlsylbye greapstmagtbd @é}tn.&‘esbﬁtéﬂi%g, <B&dnula
nore preferably one part by mass to 20 20 parts
PRIelowien the content is less than 0.5 parts by nass,
phot o- pol ynerization may not proceed sufficiently.

!@ ﬂnl%a xceeds. 40 parts by mass, the electrical
propertiés of the latent electrostatic image bearing

menber y duced. Next, the nethod for form ng
t he ou?gﬁgz%'&;yer is described. 123 WO 2006/121187

PCT/ JP2006/ 309769 The outernost |ayer is formed by
whepar imdorpylaal, durepresshtd aypenllgdagiowp sdlivhimay have a
including a radically polynerizabl e conpound of

sdimpitnent; GAl hralkyt @FBapeRhidf\ay e af 3G Uht; an aryl
pol yneri zabl e

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 -COOR8 group (R18
represents a hydrogen atom; an alkyl group such as methyl group and
ethyl group which may have a substituent; an aralkyl group such as
benzyl group and phenethyl group which may have a substituent; and an
aryl group such as phenyl group and naphthyl group which may have a
substituent) or a -CONR9R20 (R1? and R20 represent a hydrogen atom; an
alkyl group such as methyl group and ethyl group which may have a
substituent; an aralkyl group such as benzyl group, naphthylmethyl
group and phenethyl group which may have a substituent; and an aryl

group such as phenyl group and naphthyl group which may have a

substituent, and they are the same or different); X2 represents a
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conpound whi ch includes three or nore radically
pol yneri zabl e groups 5 in a nolecule, or (2) an

wo@uicenza8t | ayer coating sol ution including a PCT/JP2006/309769

radi cally pol ynerizabl e conmpound of conponent (Al) or

coympopent ). radi cal | y_pol yneri zabl e conpound

SRPERRsRY égés single bopd rﬂSL@h A48 eqrvalend| yorgiosabele X1 in
roups in a nolecule and a phot o-pol yneri zati on

iFermuda ok andnanaplkiyjémey groepicoattleas soy utieonf fYb amldeX, is an
surface of a 1o photoconductor, which is then

pRYitardbhyl grdupyes cyeto gYhen Ahelkesyleakldtoup and an aromatic
pol ynmeri zabl e conpound is a liquid, other <conponents
firp. di ssolved in the outernost |ayer coating solution

for coating, and it may al so be diluted by a sol vent

for coating. Exa es a@f . the solvent include; .

al coho gecgﬂghe%asmn‘mee{shgﬁoqh,esgtﬁ ftuests, thezeel inclydesan a-
bugﬁn%}; ket ones such as acetone, nethyl ethyl ketone,
aepnoyloxg shlaryde greun e methacylpplosy grong; avsteyanseiblylene
as ethyl acetate and butyl acetate; ethers such as

gesture by rooéyeanacryliogkaxye geowp, pan py by £idiHanyleh®$@68&p and a

such as dichl oronet hane, dichl oroet hane,

et BAL916ALRARE @Rfipth I TNARBRZEHC the %mgﬁ%hgﬁtszgﬂg%}?%, Xs

benzene, toluene and xyl ene; cell osol ves su

R -

acetate. ven

comhj nation of two or e. The dilytion ratio varies
%Eﬁkﬁaaﬁ% sp %%m%ﬂﬁ gvown andectduiaronp: @msalkoxy group
coating nethod and the desired thickness, and it is

ghcle st methexy groupagnfeethoast grbup;t in sprydyxy gaoupgsuch as
bead- coati ng and ring-coating nmethods. 124 WO

120600 xy2410%1h; BGTAR2000p3RRK6s phbRyl afihAhhY naphthyl gtroup;

pol ymeri zabl e conpounds of conponent (A) or componen

48 2RO ] S 9 i U5, DA SARDRRR) o
S b RO o A1 o
methacryloyloxy group are especially useful, and a compound which has
three or more acryloyloxy 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
(salt), 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 groups in a molecule is not particularly restricted
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5 mass, and nore preferably 30 % by mass to 70 % by
mass. Wien the content is less than 20 % by nass, the

W@ b@sgz118T ansport property cannot be suffici et /§P2006/309769

mai nt ai ned, and the degradation in the electrical
properties under repeated use such as decrease in

s giam he tappappriatelyreededtef raqeerdingotooppphiratigpen Kxamples
exceeds 80 % by nass, the content of 1o the radically
flolrgotrinzhides trompthyddpshpahe i tidhegdste Hwddchr istdhereinafter
radi cal |y polynerizable groups in a nolecule

AF6F1RA5€Sto Thas T UIPTA), t herifle@BplolpYopd@RSi t¥imatkhcerylate,
the desired property may not be fully exhibited. O her

han radical | yoer i e d Qf.
EARR b OLERDSRE B AR TR, HirFOTRRIBMpane
c ound i n¢l udi 15 three or r adi cal | g 1
Fiyes | owrle edied | triacHIRtE | thrlphenc oxide modified s
photo-&olyneri;ation initiator, a nmonofunctional or
berfainattevabbrevdieh s yEQuolodified Y atiimetbylolonopang propylene
functional nononer and a radically polynerizable

etidganedificly figaci9latendpropyldie aiidsdbsdifledyeis hereinafter
coating solution according to requirenents for the

RB RISl ad WP 1L B8R D2kt MR BR1GLE pA%e 28btkLEIRGe RBdified
t he ? t

viscosity 1n coating, €asing tress o e Cross-

i.nked charge tr ort layer . reducing. urf age
biiigiting flmethREioRan) | cliuRor ePdite e inF fierviate
known rachaIIy_p%gﬁﬁerizable cqompound, function?l . .
pomimesy thuerl o trigsadiatemypertagspdiriiol o iptraaceylaig e (which  is
nonof uncti onal radically polynerizable 25 conpound

heedinafte?- etbhyéviexed asr YPETHA)?- kiyesody etttigdrylate, glycerol
acrylate, 2- 125 WO 2006/ 121187 PCT/ JP2006/ 309769

g;yi@hmmgeﬁyﬂ-m@aiﬂé@t etrih@iyl by dr Qigithbhrihy @Gh)halfFied  is
- ethylhexylcarbitol acrylate, 3-net hoxy}t’)utyl

FELEh e PP KPR SRR O moined

triethylene glycol, acrylate, phenoxy.tetraethylene
Pryedidiger yl ate, %139‘§H°¥acryl at ,&%@%‘é‘%ﬁyl acr y| taaerylate,

tris(acryloxyethyl)isocyanurate, dipentaerythritol hexaacrylate (which is
hereinafter abbreviated as DPHA), dipentaerythritol caprolactone-
modified  hexaacrylate, dipentaerythritol = hydroxypentaacrylate,
alkylated dipentaerythritol pentaacrylate, alkylated dipentaerythritol
tetraacrylate, alkylated dipentaerythritol triacrylate, dimethylolpropane
tetraacrylate (which is hereinafter abbreviated as DTMPTA),
pentaerythritol ethoxytetraacrylate, EO-modified triacrylate phosphate
and 2,2,5,5-tetrahydroxymethylcyclopentanone tetraacrylate.

These may be used alone or in combination of two or more types.

The ratio of the molecular weight of the radically polymerizable

compound to the number of functional groups in the radically
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5 stearyl acrylate and styrene nonomer. Exanpl es of
the bifunctional radically polynerizable conpound

w0 pbaziasl, 3- but anedi ol di acrylate, 1, 4- butaneﬂcrummwmmww

di acryl ate, 1,4- butanedi ol dlnethacrylate
1 6 hexa di ol diacryl ate, 6- hexanedi ol

lyeperazaRle goanpemnd e ewglw@:o wedghidnymides, of polymerizable
neopent.yl gl ycol diacrylate, 1o bisphenol
sr&a@syudiprtdatilyn @b atless i sptenddr theEeh divdilfi gdymerizable
di acrylate and neopentyl glycol diacrylate. Exanples

6dmpbanfl UnekingNiHreBWIOARre Iadi AR - ofﬂﬂ@lh@ﬁ%e&oups to form
nononer such as octafl uoro pentyl acry ate,

S I Vernssfﬁﬁ%ﬁmarp HPE e
L R e -

olydlnethyIS|onaneet?{
tremppeyl| frserdisraefiy lagi ﬂmuﬁlpraalma] resistance decreases in some
acryl oyl pol ydi net hyl si | oxanebutyl and

degeey| dhhqreliyd] neicaydiig ekanadiieilly | pdlyaitRssabib| &ﬂnpounds

have 20 to 70 20 sil oxane repeating units as descri bed

Wwith) inSuiRe o28up9%h ‘llp BRSPS (? éi?ir@mlt&%e OJmBHS the

radlcally pol'yneri zabl e ol I goner |nc

te, ane cr and ster acryl ate
SHibBLS. B GT BoR A n RO ElyeRs ahngemit de not

nQ- and blfunctlonal radically 25 polynerizabl e
%ﬁ%&f?&}le dP Usgap cammpeussl yidy prasteewelybms muslified 2oup by

WO 2006/ 121187 PCT/ JP2006/ 309769 substantially
deelfease the three-di nensional cross-linkage density
of the cross-linked surface |ayer, causing the

reductTl® chfttf a5t rh@fhSIyapEIomeDARE Uosapddifd Wl}lch has
content of these nononers or ollgoners |s prefera

fggree At ¥ mg‘alw poﬁ%ﬁerﬁgglen&to p%r ¢h& boI ermogta Ij.:alyer is

preferably 20 % by mass to 80 % by mass, and more preferably 30 % by
mass to 70 % by mass. It depends on the ratio of the radically
polymerizable compound which has three or more radically
polymerizable groups in a molecule in the solid content of the coating
solution. When the content is less than 20 % by mass, the three-
dimensional crosslink density is low, and significant improvement in 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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5 mass or less, with respect to 100 parts by nass of
the radically polynerizabl e conpound whi ch includes

wao b@eaengensed pol ycyclic aromatic hydrocar boPCT/IiR606/309769

out ernost | ayer coating solution may further include

addi ti yes such as various plasticizers (for the )
pur posﬁ‘%ﬁfp Qi}o&élyp)@r%qrb anitiafop i Refhpartaenlarly restricted
i nprovenent), |eveling agents and | ow nol ecul ar charge
andreagbbe anyopsiately selecteddacovodinmve apaticatibns. Examples
reactivity according to requirements. These additives
shereobt ipdude cubetophenoat I iptio€skpoAterbitioNe iRHMQFE ketal
known substance may be used. As the plasticizer,

%lﬁgﬁ{ VI pht hal at e a%lt?ﬂtgct’yl piﬁntrzﬁgt} at Eﬁl 5 ﬁ%())/tob%olgg&;}zatmn
. the content is preferabl,y 20.% by mass or | ess,

it SO EPhening Koot mesizaion debaiors faopanthone

éﬁ the total solid content of the coating solution.
gy marizaiion witlaters and sthenphowepolymerizatiominiiators.

such as dinethyl silicone oil and nethyl phenyl silicone

oi | alsampped yofetheracebomhdrgane phuto-polymerigdedn initiators

perfl uoroal kyl group in a 20 side chain, and the

sodtlemnhl bﬁoﬂf-ﬁél?&@éﬂﬁat@oﬁ/ G RMi 8PS iRlulilg Stﬁem&%talﬁzgﬁ)?)%%hone,

to the total solid content of the coating so
ot t ti Lyt i [ li ed
5 Bim A0 SRR UL, RHORLr aBPBI ot
dth h [ ' d. by light i di ati on.
R5RP oG TEORY oty A Py el Py I etoms, 2ebenzyl-

such as hi gh-pressure nercury-vapor |anp and net al
Frdimgthylanpinnal (4rgporpiplivophengh bat:she- 1,2-hydroxy-2-

PCT/ JP2006/ 309769 an em ssi on wavel ength in an

mbthiylvl phehylaogensdyohe used, and a 2vhsi2-nh&dholino(4-
source nmay al so be used to conply with the "absorption
WRVISHERDpReAl ) BroRlE #dne POy ﬁ%}ﬁ}gﬁﬁfg%t rgf)ﬁgﬁ f?)%e-aZ-(o-

phot'o- polynertzation initiator. no
éth%ﬁaq%aartb%%y }J}girr]ttle.l s

Examples of the benzoin ether photo-polymerization initiators
include benzoin, benzoin methyl ether, benzoin ethyl ether, benzoin
isobutyl ether and benzoin isopropyl ether.

Examples of the benzophenone photo-polymerization initiators
include  benzophenone, 4-hydroxybenzophenon, o-methyl-benzoyl
benzoate, 2-benzoylnaphthalene, 4-benzoylbiphenyl, 4-benzoyl phenyl
ether, acrylated benzophenone and 1,4-benzoylbenzene.

Examples of the thioxanthone photo-polymerization initiators

include 2-isopropylthioxanthone, 2-chlorothioxanthone, 2,4~
dimethylthioxanthone and 2,4-diethylthioxanthone, 2,4~
dichlorothioxanthone.
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5 preferably 50 mWcnR or greater, and nore preferably
2,000 mMNVWcnR or |ess. Wen the anmount of the

w0 eovadelas®ed |ight is less than 50 mWcnR, thePCIR2005/309769

reaction may require long tine. Wen it exceeds 2,000

mV cn2,_, the reaction y proceed heterogeneously, )
resul tﬂ’f@nﬂﬂeﬁo althe V\Wn{i?WKI BRoWwspolymerizatigm initiators include

non-reacted residues or halt ends on the 1o surface of
ethylownshraguidomeer 2,406 Soimeihydbenuty] dipbeaylpvsphine oxide,
increases the inner stress, causing cracks or film

ex4, 6ltiriahéthylbérzodshdyBthoXyphegshinedi Spl agrfgent Mys(2 4 6-
be perforned during the light irradiation to prevent

Lohi ki ting th yMaL:i.zak i 00, .JThe i
Py HR R PP R LRk b, Moafie ) "L B pensovD
Lhtermttent i a fewintervals. .15 As a
sobftrinSthrletlyish Gnire aRde Ra PP bRy hAbErsasten 9.10-
beam irradiation may be used; however, it is
phenaniea, tacridiae| cenpownds.gyripginey icompouaidst And emsilazole
of controlling the reaction speed and the sinplicity

odmpappds.at us. The increase in the quantity of the
light irradiation increases the 20 gel fraction, and

the SyA! &hpPeeRIBIhiFR ﬁr&rﬂ%gsU?hSt@g?lgin%ﬂﬂt%r? gﬁ%—gi/a;lso be

gel fraction is preferably 95 % or ater to a

p f e _present _invention.. The, gel
{lgeg(%:t #%ﬁgﬁre%/&bnéc%btogi néd B?fn?)m‘?e @ nd"the ﬂ%‘ur afove photo-
terial in an_qQrganic_solvent with high solubility
BOYFerazation napyataspur dxapeples; thergal dnghide triethanolamine,
subsequent|ly nmeasuring the mass 25 decrease. 128 WO
2etby lkatianobonigd?2 0adyy3 097 dbme sy s ndnebéwalatEor issbay]l 4-
1> CGel fraction (%9 = 100 x (mass of the cured coating

dionpidsilangobaidoate, N(ZEAiphsthyRnish)bting / bésddak@! HRISS4, 4-
of the cured coating conposition)
dimethylaminobenzophenone.

These photo-polymerization initiators may be used alone 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 radically 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, the electrical properties of the latent electrostatic image

bearing member may be reduced.

Next, the method for forming the outermost layer is described.
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5 To forma cured covering conposition having the gel
fraction of 95 % or greater, the cunul ative energy of

waoodnex®7 or greater is preferably irradi at edPCT/IP2065/309769

nore preferable to harden to a gel fraction of 97 %

or greater. Raising the gel fraction can_furgher

pr eventhgi guteamoghrlayer ds formedsby crrepgring: (1) an cagermost
the cunul ative energy of 20 J/cnR2 10 or greater is
pyefreccaiting soldibrmtiedudHay ianga dieally cpulethdrizabda@nsnifound of
light irradiation, the material is annealed at 80 C

E&mpsRelt and)t I?)%_T_ﬁHﬁl @nafi A(ASYK ephd ehechufstint iﬁbl%@%gfzable

beari ng menber. ime for annealing is préefera

e
n .yt 60 inutes. 15 The | atent electrostatic
PR Fich Wstulid $pRo” BpodCra bRl alp T bR oups
i ncl udes %@e cured material in its outernost |ayer. .
Fha n&@ﬁﬁ h 1A% kP anneftermost j layey cogtimga solitipahitecluding a
phot oconduct or surface with negative-charge nethod is

prditellyiodymirizeblcheomaditndldfycoprpopemti (Adbloe compppmurtd(A2),
of conponent (Al) or conponent (A2) has a hole

hr angieally pohyhariasbRy ihigour Mhivh Gxeliled @hréd or more
negatively charged organi c photoconductor has a

& :nd e I r .
FAEEAy SN heli R0 PRio<R TR WOMAR foly ¥t Hlation
cayering onposi ti on.may be.appli.ed. as the._char
PR Ano DI RRC U | COHRE pHIPHOBndGC LBl | ittace of a
configured such that a cross-I|inking charge transport
photoggaductorfwhidkels them radieal lopokymeeritet.ge t r ansport
| ayer since the 129 WO 2006/ 121187 PCT/ JP2006/ 309769

t hi cknd@softhé hexditedtyy pdly@aespable lcaygrours] iesd ligii€d other
to the hardening condition. The cross-1inking charge

ESAPSROATs heY issAvE®Sh PREf&IRPhYst 1RGP %ﬁfiﬂg%?}nﬁon for
[ ayer including the cured material. The cross-TIi nking

go?aggxgge,c:}rg(gﬂag%?allsg grdiiusceg r]c%rfa? rsglk%rle}/m ifgrsgga%?ﬁge. iﬁxgllglples of
the solvent include: alcohols such as methanol, ethanol, 2-propanol and
butanol; ketones such as acetone, methyl ethyl ketone, methyl isobutyl
ketone and cyciohexanone; 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 benzene, toluene and xylene; cellosolves such as
methyl cellosolve, ethyl cellosolve and cellosolve acetate. These solvents
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 and the desired thickness, and it is discretionary. It may be

coated with spray-coating, bead-coating and ring-coating methods.
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5 The thickness of the cross-linking charge transport
layer is preferably 1.0 mto 11.5 m nore preferably

wa2®egemisd 11.5 m and even nore preferably 3PaT/iRR00A42309769

m Wien the thickness exceeds 11.5 gm cracks or film
exfoliation tends to occur. Also, it becones difficult

to fodkearadicallyi pﬂym&;mzahlesmmmuuéﬁwft gomipgoent HA1) or
radi cal polynerization 1o initiated by
phapontnagABhisimportaht doppesdding thathargioaankpbrt property
occur easily in the deep portion. On the other hand,

ERdhe 3butRPbBBNh&t i A1 ithe ecgﬁitbﬂt olf N} Bda fy ﬁﬁy&%&zable

That is, the cross- Ilnklng es not proceed or

nrfornron t he su ace whi ¢ $90,86t W
A AN % Ik et hly b /'-Sbya;aase 80 % by
This effect is ﬁf ent when the. thi ckness of
HAsSSe @aésmorﬁmrggerah g8 % gnearsr tp APeto by gnasy p\Wien the
| ess, and a cross-|inking charge transport | ayer
beviiend) ia lesshilekn 80260 dfy tress, thachatges traalspertspoersy cannot
decrease in the abrasion resistance and a non-uniform

Bbr aaffifiently afginthifed, t BadCriges- dégﬁl&ﬂﬁﬁonc hAr §Be electrical
transport Iayer is contaminated with the conponents of

\@gr uddefn ;%%téiaﬂﬁj 0% et a%erde%i’éa&g ﬁogéﬁﬁgivity and

e coatl ng 't ness o Cross-1

char e t ransport t am na

8 i PR etial |y ten imebeds S0 % by 18&?1‘%%19 content of
reactron and decreasrng the crosslink density.
thewadicallye polymasianble chepavask whicki meclufies gtélree or more
transport |ayer can forma high-density cross-1Iinking
tedigally t polaumaiable ppeaps dh 4. Dobschie aleeddfies. WIIhed reduces
can prevent white spots. The 130 WD 2006/ 121187

ﬁg Erb2ERAR/ (}%Ql%?t?gan& tA8 Hekiraid NDpebif fyI ﬁmﬂﬂly exhibited.

I ayer nost preférably has a thickness o

AR TN EE CE R A—
Q@Sé:ltag(?s/rg§9£g§ta kAél)art g trla(()l{]calllny ﬁgl?rﬁ“:’eenzfﬁlg F3:?);:r}pyouzilrgld1nclud1ng
three or more radically polymerizable groups in a molecule and the
photo-polymerization initiator, a monofunctional or bifunctional radically
polymerizable compound, a functional monomer and a radically
polymerizable oligomer 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 reducing
the friction factor. Heretofore known radically polymerizable compound,
functional monomer and oligomer may be used.

Examples of the monofunctional radically polymerizable

compound include 2-ethylhexyl acrylate; 2-hydroxyethyl acrylate, 2-
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5 <Mul til ayered photosensitive |layer> The nultil ayered
phot osensitive |ayer includes at |east a charge

w@esenziti8ng | ayer, a charge transport |ayer aneCEJP2006/309769

cross-linking charge transport layer in this order,

gga it further includes an internediate |ayer and )
EPXYPAPRY | agedabayitabrahy drefufwonanrzlate 02 mibylhexylcarbitol

cross-linking charge transport layer is the outernost
sorflatee 3-amietthoaybngdeatrylabee tenapl aergat€ tyclehexyl acrylate,
schematic cross-sectional diagramshowi ng an exanple
Goatnylad@flat, a64H a1 AlckFlatdbmetReas e tiRehe 19kt A& viate,

present invention. It has a |am nated structurée that,;

, e [ Al .l ayer 235
Bhe Bt 225 BlRAEHS elfbcd AepPREET GBI RERNARY) isfYBhe T Rorylate
transport .l ayer 237 which has a charge transporting
?{?ﬁaf?}ﬁfyéﬁfva d'éfy(??gglmm?lﬁﬁnchar ge transport |ayer
239 are lam nated. -Charge generating |ayer The charge
gener abiramplay @f thecbiftnstionall sadically cpelygerymide apimgpund
20 material, and it further includes a binder resin

andudé hel,3danpasdivls daeedadé,ng1iobutmbdieledigeryifte, 1,4-
charge generating material includes inorganic

PRtAIdBIE @RtethALHARLE {ﬁ%@fe&ahédioﬁ ﬂ@él?‘%f’t%f &ﬁ*tfhe%nediol

inorganic materials include crystalline ehi u

TR T S AT IR S P,
by SR R D AT C LR T —
dangling bond term nated with a hydrogen atomor a
andl ogepentydrglycnl diacnydgtebe doped with boron or
phosphorus. The organic materials are not particularly
restrigk@mpdesl enhBe functional monomer include a fluorinated
monomer such as octafluoro pentyl acrylate, 2-perfluorooctyl ethyl
acrylate, 2-perfluorooctyl ethyl methacrylate, a vinyl monomer, acrylate
and methacrylate having a polysiloxane group such as
acryloylpolydimethylsiloxaneethyl,
methacryloylpolydimethylsiloxaneethyl,
acryloylpolydimethylsiloxanepropyl, acryloylpolydimethylsiloxanebutyl
and diacryloylpolydimethylsiloxanediethyl groups, which have 20 to 70
siloxane repeating units as described in JP-B Nos. 05-60503, JP-B 06-
45770.

Examples 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 radically polymerizable oligomer may
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5 appropriately selected from heretofore known
materials according to applications. Exanpl es thereof

w0 pwbaziaspht hal ocyani ne pi gnents such as net aPCT/JP2006/309769

pht hal ocyani ne and netal -free phthal ocyani ne,
azul eni um sal t i nts, squaric acid squaric acid
ﬁ#ﬁ?%lg}b@ aé?ﬁe,ag%%g ﬁ&l@%éﬂq@enﬁmaﬂa gr%sganbag@ density of the
noi ety, azo pignments having a triphenyl ani ne noi ety,
trossrlonksed murfiage haydm gausivigphengdantins inviletigiorazsistance.
pi gments having a di benzot hi ophene noiety, azo
pi gnentThebeforalg thef lcoat@monst mhiess Y motRneddl B YlBomers is
havi ng an oxadi azol e noiety, azo pignments having aI
[ n | I

BLERADRED0 RiTER Y mASE oF JOE ki A ByBeethBly B0 parts by

(styrylcarbazgle noiety, p | ene pignents, .
%%%Sygéu?erf'gnew th fgs%%qtyé?/cﬂ)% H%ﬁ’tﬁo:'?% pragrefsthe radically
quj none im ne pignments, diphenyl nethane or
PPer;S‘PI‘é‘H%W@t Hemp Piaghe Mthich bdnelydes ndhe ®ondensed polycyclic
napht oqui none pignents, cyani ne or azonethi ne
prgmeticdydrocipoindo pi gnents and bi sbenzi mi dazol e

pi gments. These may be used al one or in conbination

of twoThe RRtErmest TAGePi BESInS € Sbitich nﬁfaly_ further include
particularly restricted and can be appropriately

AGURIEGRICA Ol BIARREL SR AN Te fATRC G shifes glaxation

I'nc e a polyami esinm,
epoxy..resin,. a polyketaone resin, a polycarbonate

?Egi %Qh%?l%? [P AEeeEEh. e&ﬁflagr%qnéslr dow-molecular charge
Eolyvinyl butyral resin, a polyvinyl formal resin, a

ppriy buksiaones Xhichsdn nok lpotey sadicahaeaasvity @ccording to
pol y-N-vi nyl carbazole resin and a 132 WO 2006/ 121187

RUUiBRACHH. SOHGR addititasr steafiblpatBEhRrlyl RERSIIBY, BB any
used alone or in conmbination of two or nore. O her

i e DS P N, BB, e
lfléjer}frfgrozq crcr)an}/mgﬁ 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
silicone oils such as dimethyl silicone oil and methylphenylsilicone oil
and a polymer or an oligomer which includes perfluoroalkyl 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. Regafding the light irradiation, a UV light source

such as high-pressure mercury-vapor lamf) and metal halide lamp having
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5 used as a binder resin in the charge generating
| ayer. Exanples thereof include (1) a polyneric

woraioen12aB7 such as pol ycarbonate, pol yester, PCT/JP2006/309769

pol yur et hane, pol yether, polysiloxane and acrylic
resin.havin%_an arﬁlanine noi ety, a benzidine noiety,

A0, CHISSIPRe WS Rlemgth 40 gay s awiolgbirenge mayt bppused, and a
noi ety or a pyrazoline noiety; and (2) a polyneric 1io
rrigiblel Aighitasaunge ampyl gtiol haeusal dbycoBpbeivith theamblsesption
of (1) above include polyneric materials having a
shaefendthandper t ratiedty t YoBRReFizIFE |dnpouhd08nd a photo-
01-001728, 01- 009964, 01-013061, 01-019049,

FRIRSERORE GHIGEE Chedr3iifon o S Fryggt e

06 A5 234836 6- 234837,  06- 234838, 06-234839,
B’Eﬁ%ﬁ% X0 6%‘-7"2%‘254’1,grééterw@é@,orw-@@%?,gt 2,000 mWiem? or
%—236051, 06- 295077, 07-056374, 08-176293, 08-

8620V hers the ranounipef pheipmdiawdBghtss 98- 362050, mW/cm?,
09- 043883, 09- 71642, 09-87376, 09-104746, 09-110974,
U8 109YH, re@dtidh 784y, roQuird2ldnd tife: 227668, it exceeds 2,000
09- 235367, 09-241369, 09-268226, 09-272735, 09- 20
BORASA?, A 30208 angy qsafo%@@é%?eteffp%jeﬂetmg1y,e>&@mt§ggd 9k 1ocal
(2) above include polysilylene. pol'yners “descri I'n

- S 128 5-19497 5- 70595 and,10- 73944,
stpiathIpE s SOEIE 0 dtan? PG Sty & perdigs Y malt GRd%on e

| ow nol | ar charge. transfer substance. 133 WO
IeFiar 51 1o BrermpshbeIesoo e, amaPEBRi sepwchnking increases

charge transfer substance is categorized to a hole
theanuporstressh sausing cxacksor Blmcxfohatioans fomiddition, nitrogen
substance. Exanples of the electron transfer substance

displam@enexitl 81r23nbé perfurat@ duriie tha QOB Ad 81 to prevent
t et racyanoqui nodi net hane, 2,4, 7-trinitro- 5

1%1"62 'o§9gé‘ﬂ HEm %mﬂi’b%iﬁgthgine; ?)Bi§1£8ﬁ%éﬁbﬂ9r Q" Fioht irradiation

tetrani troxan

may be performed continuously or intermittently with a few 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 system becomes more insoluble and infusible. This
gel fraction is preferably 95 % or greater to achieve the purpose of the
present invention. The gel fraction may be obtained by immersing the
cured material in an organic solvent with high solubility such as
tetrahydrofuran for five days and subsequently measuring the mass

decrease.
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2,4, 8-trinitrothi oxanthone, 2,6, 8-trinitro-4Hindeno

[1, 2-b]thiophene-4- one,
wa2®s/121187 ni t r odi benzot hi ophene- 5, 5- di oxi de aneCT/JP2006/309769
di phenoqui none derivative. These may be used al one or

LA HEh B8E A 108, 1 f or nore. Exanples of the hole
transport sulbs? ancé Tnclude an oxazole 1o derivati ve,
an oxagj azol e. derjvative, an imdazole derivative, a

nonoar @ei%‘?'fgl% r(%};é"t L@, x zmdisarqﬂ thei cleredeciating Commsition
triarylam ne derivative, a stilbene derivative, an
aftﬁﬁeh@%ﬂslm&nendeldirying VE,irdtiabefzisdi B¢ ¢Rs 1 vatdd/ €eoating
a di aryl net hane derivative, a tiiaryl methane

denpusitiong, a 9-styryl ant hracene derivative, a
pyrazoline derivative, a 15 divinyl benzene derivati ve,
I ndene, derjvativ

a hydrag gggnaerl [ .an , i
but adi ene de??\?lg%l%ec?g@%n% r EHRPARIPIOP 7R the gol fraction of

i sgti | bene deriyative, _.an enan ne derivative and
% e OkegTe‘%ao%r 508\ mlaGY e PRPLEY Phod@ Jeyp? loe gseater is
.in combination of two or nore. There are

al qne _qr
nestenaply igFadialed. oflt isvmare whroberabbr of handetgts hget faic@n of

ZO&Zener ating layer, namely a vacuumthin-film _
Pt Spaerrigreatenet Madsimpdthe @ASHrabEoABLPTuMldt $PLWHItOBilica
di spersal. Exanples of the vacuumthin-film

mrejpdeatioad stekiind imcid (e%%eszg‘t tﬁ’ﬁagﬁfﬁlﬁlgégg g%afeir% of 20 J/cm?

nmet hod, a gl ow di scharge rolysrs
& Al uttering method, a reactive
sp%{ethg% %3;1{3}2%83‘/ A0S D et hod. 134 WO
2006/ 121187 .PCT/ JP2006/ 309769 1n the casting method, .
the i ot GaRikeedr cutedaby aneans gé lightidreadiationy s¢ ancierial is
i s dispersed, together with a binder resin if

apgcedemay SOWCte K50 Malaindnitdn ueed abtarlatont cRcdRehtH ihage
or a bead mll, using a solvent such as

beatimzhyendfdir aﬂ‘hedﬂiﬁféaﬂ?@,arﬁ'iéﬂﬁiga{éepretf%}%bﬁ? ®ne 1%1%1}\’53 to 60

di chl or onet hane, 5 nonochl or obenzene, oroe
neivsiteyiexanone, cycl opent anone,

The latent electrostatic image bearing member of the present
invention includes the cured material in its outermost layer. The
composition is not restricted, but an organic photoconductor surface with
negative-charge method is preferable since the radically polymerizable
compound of component (A1) or component (A2) has a hole transport
characteristic. = A major example of a negatively charged organic
photoconductor has a charge generating layer and a charge. transport
layer laminated in this order on a substrate, and the cured covering
composition may be applied as the charge transport layer. However, the
photoconductor is configured such that a cross-linking charge transport

layer is further laminated on the chafge transport layer since the
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ani sol e, xylene, nethyl ethyl ketone, acetone, ethyl
acetate and butyl acetate, the dispersion is

wappsoprigat el y diluted and coated, and thus a PCharages/309769

generating layer is forned. A leveling agent such as

dinethyl silicone oil and nethyl phenyl silicone oil ]
thigkpess of dthec ebavgenfranspoot laxeuis apsiieied Thie the hardening
di spersion liquid nmay be applied by neans of a dip-

coadiitiog. NEFhw dross-lipkays clhatdentramspbeid layerbiathaso givefgrably
met hod and a ring-coating nethod. The thickness of

the ater98s99986RhARdIRY Sthe! suftd Matdrigul arhy crosg-linking
restricted and can be appropriately sel ected accordi ng

e b Rars piiErdy JA0T81 s RO BERRR il
et al Kba PBICknAES il Sbecotseo IHINREaFhAMP (Ransport layer is

electrification charge, transporting the charge
peeferaltlydl.02pmanbe 1depamat srdre rpelier rlgé yenter 315ngm, and
| ayer by neans of |ight exposure and conbining the

braw sReret gEbfsRI1ges Llfni Ibo tloeyiRi 'WhehatheClldeRi®ess! dkceeds 11.5
order to maintain the electrification charge, the

}iﬁf‘ 'fcikd %ﬁ%ﬂ;%%ﬂ)l?é(%n ééﬁ&é‘ L ogk?}élf . "i‘%lE{;},?ig #%'c&ﬁl% \fifficult to

esi stance. n order to o surtace
otentjal wth the maintaiped.charge, . a snall ..

Ta dcbiin Vi bnbtelherossBnR AP EAGO P S LRy marjzation
are required. 135 WO 2006/121187 PCT/ JP2006/ 309769 )
msiaged bye hatarfspementaljen of adthede snidiatios gloes aot lpgegreasily
transport substance, and it further includes a binder

ireshe desp poirtien. c @pobheobtlser handr chidigal polyeourizaticaniseasily
Exanpl es of the charge transport substance include a

HohiBited b&aﬁbgﬁébrﬂ. SRt 38C €he 2kro8L8RIIAB HHENSRR' proceed or
subst ance” and a charge

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 chérge 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 components of the lower
charge transport 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 charge

transport layer can form a high-density cross-linking body with a

thickness of 1.5 pm or greater, which can prevent white spots. The
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transport polynmer. Exanples of the electron transport
substance, i.e. electron- accepting substance, include

w@hdoonzmst , bromanil, tetracyanoethyl ene, PCT/JP2006/309769

t et racyanoqui nodi net hane, 2, 4,.7- trinitro 9 fl uor enone,

2,4, 5  7-tetranitro 10 9- fluorenone
erossy inking ehangeHsansportager mqﬂtmr@femabkahah @nthickness of 3

2,6, 8-trinitro-4Hindeno [1, 2-Db]thiophene-4-one, 1,
3m 7er greatierriodi dlongehiopeirationd] 3ifdi <ixnpé ide docrease in the
di phenoqui none derivative. These may be used al one or

ithickewbs dakite lﬁb@ﬁsfb‘fﬂnofeﬁéﬁ%&i ub& 3ERs&Slophl H]ﬁaﬁ@h%n charge
transport substance, i.e. electron donating

an oxazole derivative, an
§¥§§ g%ﬁni%ﬂg#@ng |n1dazole derivative, a
t L | am erlvatlve
USRI ?FPW%WWP&&X%}
1, 1- bi s- (4-di benzyl am_nophenyl ) pr opane,
styryl Akermadidhwered photesansiisve deyepheiydes dt deastea charge
an a- phenylstil bene derivative, a thiazole

genemeting dayer, ta ichaoge tdansyaiti Meeraard PhesaZliiRing charge
derivative, an acridine derivative, a benzofuran

gefrspait Y8yer@in R IJTHERZRLE H ek r’lfﬁ‘éxl Yitc C}ﬁﬁ?s %n 1nterrr]ned1ate

th| ophene derl vative. ThHese may use one or

Th h
e L e O

2006/1@%187 PCT/ P2006/ 309769 (a). A polyner having a

car bazohe qresigliakme a%alﬁgﬂ tramspprhylaysr Bazbe @udexmost surface
conmpounds di sclosed in JP-A Nos. 50-82056, 54-9632,

6fitHel pB%en04nvei®d88Y., 04- 183719 and 06-234841. (b) A

pol ymer having a hydrozone structure such as 5

CONPOURTS. dé St aseseHddiic AchRS-seetioh§F O@1af§§:mz OfRAving an
61- 296358, 01- 134456, 01-179164, 03-180

Q}gaﬂl%@ég%?’a PRenP 2 etrORatitl %Qagea%ga%%g %%mgéer of the present

invention. It has a laminated structure that, on a substrate 231, a
charge generating layer 235 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 laminated.

-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 materials.

Examples of the inorganic materials include crystalline selenium,

amorphous selenium, selenium-tellurium, selenium-tellurium-halogen,
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(c) A polysilylene polyner such as conpounds di scl osed
in JP-A Nos. 63-285552, 01-88461, 04-264130,

wW@2008621181, 04-264132, 04- 10 264133 and 04- 28B86TP20¢309769

A polynmer having a triarylam ne noiety such as N,N-d

bi s(4- met hyl phenyl ) - 4-am nopol ystyrene and conpounds
W%@Wseﬁlg pompayayl amdl. paaerphous) sigppe4, The amorphous
02- 304456, 04-133065, 04-133066, 05- 40350 and

edicp0 20385 have ¢ elan@lingrbquol yerenmatadiwith f hydedgbehytden or a
condensed pol yner of nitropyrene and conpounds

Hhgeasadnm HriPriaNBs dopdd 8B BorsH or PHdLfRerS- 234836
and 06-234837. I n addition, exanples of the charge

tr ansp@hg (g'ghﬁfﬁeﬁﬁatgﬂ%iéjg? nof %ic‘il?ﬁ*ﬁ%tgggﬁ'gctgd apg can be

menti one ove, a polycarbonate resinhavi
triarylam ne iety, a polyurethane resin having a _.

epp e ceten frofh farbtalbes FuarR MalPHgLn decording to
triarylamne noiety and a pol yether resin having a
applagafions. ndixamplas. thvreob tachvidesphthalheyaninel pigments such
conpounds disclosed in JP-A Nos. 64-1728, 64-13061,

&4 ni&1d HhthdlccibRine BAd 2060l 4ree YPhtRIDEGTnirA -a30hAdm salt
05-232727, 07-56374, 09-127713, 09-222740, 09- 25
/

i%‘?it%gtg b %};u?a;f;@ Lei@ r%qltgg'iég Pa%?& e%ﬁﬂlev\?i%&%g&g tzagzé EZ igments

309769 As a polyner having-a
AR P00 P B L BRES LRSI e,
5o SrgBertn hasnata (P brepIaDe dmSe oo dedl PO baving 2
03- 109406 may al so be used 5 other than the pol yners
dibshecthibphene Bxairty, ezogfightentbi nengr £ fluvrenehel deoiaty, azo
pol ycarbonate resin, a polyester resin, a nmethacrylic
pigsidhtsdhvaaE Wl Sxddakdle BoiReY, HoMioBtt @3iving a bisstilbene
moiety, azo pigments having a distyryl oxadiazole moiety, azo pigments
having a distyrylcarbazole moiety, perylene pigments, anthraquinone or
polycyclic quinone pigments, quinone imine pigments, diphenylmethane
or triphenylmethane pigments, benzoquinone or mnaphtoquinone
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 not particularly restricted and can be
appropriately selected according to applications. Examples thereof
include a polyamide resin, a polyurethane resin, an epoxy resin, a
polyketone resin, 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 poly-N-vinyl carbazole resin and a
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a polyvinyl chloride resin, polyvinyl acetate resin, a

pol ystyrene resin, a phenol resin, an epoxy resin, a
w@oiognzEashane resin, a polyvinylidene 1o chl orP@EJP2006/309769

resin, an alkyd resin, a silicone resin, a polyvinyl

carbazo] e resin, a polyvinyl butyral resin, a

y@[ midg LRI ¢ ﬁ?ﬁ,e mayohe ueed/ plgne ¢el} gompination of two

pol yacryl am de resin and a phenoxy resin. These nay be

gse@dorel one or in conbination of two or nore. The

charge transport |ayer may al so include a copol yner of

a 15 othes-tHaikaiee diovdahehfiphBd aBthderC r8Hs! | Akpbleneric

charge transport substance. The charge transport

' .esin are dissol .

SRR HER RN AT U iR f B feh P e Yartion may be

or ﬁispeﬁsi nis. cogﬁed and dried to formthe charge

UPEh S5 Gt PIdsy dPSITthEre fharse grnergt er+ r kxapules thereof
subst an and binder resin, the charge transport |ayer
Hegluder gﬁera iRy mesicaddntanals ssebh aas polesirbonaks, | polyester,
anti oxi dant and |eveling agent according to
pehywirethean, s poljtheg! el sloxsed f0id caaylied rRsihahdEing an
transport layer is the sanme as those for the charge

aeBhdhk "BoldtyCh b&MA dthe A NieHy Mg;a!}aﬁﬁ] 8algoazole

favorably dissolve a charge transport su%s?gﬁ%tg’ &h

' resin is 138 WO 2006/ 121187 PCT/ JP2006/,309769 .
BIGIEEE o ShIPere el - 0 AL B8 mothiyh e (8 & Bplymeric
conbi nation of two_or nore. The charge transport
Plé}éﬁai&?vﬁg 2 pokealane moial¥. sane  net hods as t hose
for the charge generating | ayer 235. A plasticizer and
a | evebpenjfiagaampley of €l)atttod imchatedpolymiaric materials having
requi renents. Regarding the plasticizer, a plasticizer
#wheledrges t801Rp6Al IpropeRy HeEcribed 8 DPSNCNO8S 01-001728, 01-
di but yl pht hal at e and di octyl pht hal ate nay be used. The

009964, 01-013061, 01-019049, 01-241559, 04-011627, 04-175337, 04-

183719, 04-225014, 04-230767, 04-320420, 05-232727, 05-310904, 06-
234836, 06-234837, 06-234838, 06-234839, 06-234840, 06-234841, 06-
239049, 06-236050, 06-236051, 06-295077, 07-056374, 08-176293, 08-
208820, 08-211640, 08-253568, 08-269183, 09-062019, 09-043883, 09-
71642, 09-87376, 09-104746, 09-110974, 09-110976, 09-157378, 09-
221544, 09-227669, 09-235367, 09-241369, 09-268226, 09-272735, 09-
302084, 09-302085 and 09-328539.

Specific examples of (2) above include polysilylene polymers
described in JP-A Nos. 63-285552, 05-19497, 05-70595 and 10-73944.

The charge generating layer may include a low-molecular charge

transfer substance.
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appropriate anmount is zero parts by mass to 30 parts
by mass with respect to 100 parts by mass of the

whrevdaz118esi n. 10 Exanpl es of the | eveling agePtT/JP2006/309769

include silicone oils such as. dinethyl silicone oil

and net hyl phenyl silicone oil as wel| as a pol yner .

and anTbe¢ ilgwrmelacalanghargee transden shkstange da rategamead to a
side chain. The appropriate anount is zero parts by
helestrahspanteubatdndeyamdban eledtinon tespaeirt sobdid@cpart s

by mass of the binder resin. 15 The thickness of the

char gegk i RpIROIF {1RY 8lectfol¥kaleret | ulstahoe ih@sdel ehldanil,
and can be sel ected according to applications. It is

r ef er gbl mt m 0r Qey
Bt ey Rl el e ol ERARAoBLEE AR e, Chudhiflitro
restricted and can be . 20 propri at el Cct el
GdBimannges 5 b tecEniso TRieraenta el Adatsigaaiyroxanthone,
el ectric conductivity with a volunetric resistance of
2819 tSpnitrothiorahtzme, s 3,6)fotribiteo-4Hrendenydil Zablhiephene-4-
not particularly restricted in terns of material s,

shape 18)¥-tsind&roditisthzetieebhenp e, 5 diokidey pandr &igiHenboypénone
substrate nmay be 25 used. For exanple, a fil mshaped

ovliindri . .
S e 6 o PR Er S 6B28Er FEYRE gt offfrg o more.
al um ni.ckel,, ..chrom u ni chro copper ol d,

i 1 ver EXpmacs, o the Hole angpoit SHEsRCR! Fieleds Gt grrole
I ndi um oxide wth a_vapor_ deposition_or_sputtering .
detivative Thans ixadiagale neleriemtave, plan e imidagalen slemvative, a
al umi num al | oy, nickel or stainless steel, or the
plodioaryl anmiyeb elefivatbe, | at dicarylahendyderivatise,om driarylamine
drawi ng, and a surface treatnent such as cutting,
BbALSRVEY AnginRnks ek aitivedi YAN d-PhéNPstiThE I di@vative, a

endl ess nickel belt and an endl ess stailnl ess steel
geerlléidine derivative, a diarylmethane derivative, a ftriarylmethane
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-known materials. These may
be used alone or in combination of two or more.

There are mAainly two types of the methods for forming the charge
generating layer, namely a vacuum thin-film preparation method and a
casting method with solution dispersal.

Examples of the vacuum 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

CVD method.
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such as those disclosed in JP-A No. 52-36016 may al so
be used as a substrate. 10 O her than the above, a

w@oemwduztigve powder is dispersed in an approprPEL/@2006/309769

bi nder resin, which is coated on the substrate to form

a col ugééve l.ayer. Exanples of the conductive powder

i ncl u Bastipg Feathodgble inarganty e Rrganipsharggsenerating
such as alum num nickel, iron, 15 nichrone, copper,
substancel s disrarsedntbgethal with debipded eessuifmessedry, with a
conductive tin oxide and I TO Exanples of the binder

b&B imill, ol Wogitdr, RN MABNE 4 8hA mALSENNBNE solvent such as
acrylonitrile copolyner, a styrene butadiene

St yf; | ef. dri oly a
AP T > BRAEY Gk AL HuERE, VR Pppthane
chl orjde-vinyl acet.ate caopol yner, a. 20 pol yvinyl
Q@@P‘é%]gr?lé%r? ) FS%%L?F 48ne C¥HIPBEXRRORG s Fclgpentanone,
pol yacrylate resin, a phenoxy resin, a polycarbonate
arisple, %ylene.| madbyl sthyhketonssi acetone, etlipll zedthtd @sel butyl
resin, a polyvinyl butyral resin, a polyvinyl fornmal
a@sate, the gopgvsionlistgppepeidteBi diluded and coated, and thus a
pol y- N-vi nyl carbazole resin, a acrylate resin, a

@Hdr R dr8Bin'd 187 SROBY RS N I@Véﬁ%‘%.gg%rsﬁalnas QAimethyl

phenol "resin and an 25 al kyd resin.

] / /309769 Th duct i wder.
s, oAb L e AR el allidpe, 8l SRS ol Rat AP Tine to

appropri ate | vent, and the solution or dispersionis
7 e

TS d 1pergphligiadasan ke applipdyhyr means of a dip-
Exanpl es of the solvent include tetrahydrofuran,

apasimgonmibodanesprayt ¢natineg mydthiod; anbeaddoatingomeehed and a
Furthernore, a substrate having a conductive |ayer

g wedtias metlod.i ndri cal body by neans of a
heat - shri nkabl e tube is al so suitable,

The thickness of the charge generating layer is not particularly
restricted and can be appropriately selected according to applications.
The thickness is preferably 0.01 pm to 5 pm, and more preferably 0.05
pm to 2 pm.

-Charge transport layer-

The charge transport layer is installed for the purpose of
maintaining the electrification 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 electric 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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where the heat-shrinkable tube is prepared by m xing
the conductive powder with a polyvinyl chloride

WO e®bn21187 pol ypropyl ene resin, a polyester 10 PEBIRRI0GE309769

pol ystyrene resin, a polyvinylidene chloride resin, a
polyet&%!gerl%Hr resin, a chlorinated rubber resin or a

pol yt et P& (RAJiEs AP favesringludescat feashra ghaege dzansport
| ayer may be installed between the substrate and the
Eﬁéﬁf@;ﬂ@ﬁs andvié fuather actedai agindeneesimsahy.othbe components
undercoat layer 15 includes a resin as a nmain

aceqrdiento rendrémepnt&£f erably has a high resistance to
common organi ¢ solvent since a photosensitive layer is

coat edpwi S t t [N, | es_gf it he
resin F%H})c}gs a(Sl}W\a!;tﬁ gr ¢ géf%eblﬂgg%@?ﬂr? SHe arHs%e BB\deng hole
| cohal, casein and sodi um acryl ate; an

gﬁa@g RSrt SS&%SE?%C%’ effn eflefgr% i X%§p @hpshbsiancay pgd angharge
met hoxynet hyl ated nylon; and a curing resin which

HEOFROEE POIFERETdi nensi onal network structure such as

pol yur et hane resin, nelam ne resin, phenol resin,

al kyd-Eehmplee sfeshs ebovdrapobeynspsitn subkstincel NEe. electron-
under coat |ayer may be added with a fine powder 25

Recepeie QubdtdRial ingkidle HIGHh AP Bkéﬂg%ﬁiﬂ;n\]%ﬁ%%/a&%%%lene,

silica, alumna, 141 WD 2006/12118
: : ! . ; 4 o iy .
Sl thaBe 4L e AR5k O HUPHER MRS 2 £5,7-totranitro-

g_ ential. The un,zer coat | ayer may be formed with

BERPI%e sofhrehittetragiiroganthans, ne Zrbdstrinitraibioanshone,
manner as the photosensitive layer. 5 Silane coupling
2§ehtsnitrp dbiindendd@-bhfiagentes4and, chr omi um coupl i ng,3,7-
agents can be used as the undercoat |ayer of the

frimseotibenxhidpbne’s Sedioxidie HAAET HBAbnbFNBIon®BY B&rivative.
prepared with an anodi ¢ oxidation of A1203 or

These may be used alone or in combination of two or more.

Examples of the hole transport substance, i.e. electron donating
substance, include an oxazole derivative, an oxadiazole derivative, an
1imidazole derivative, a triarylamine derivative, 9-(p-
diethylaminostyrylanthracene), 1,1-bis-(4-dibenzylaminophenyl)propane,
styrylanthracene, styrylpyrazoline, phenylhydrozone;‘ an a-
phenylstilbene derivative, a thiazole derivative, a triazole derivative, a
phenazine derivative, an acridine derivative, a benzofuran derivative, a
benzimidazole derivative and a thiophene 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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vacuum thin-fil m preparati on process of organic
materi als such as pol yparaxyl yl ene (paryl ene) and

w0 pwsgan8T materials such as Si 02, Sn02, 1o TPORJP2TCB09769

and CeQ2. Heretofore known nmaterials may al so be used.

The th'Sknes of .the updercoat |ayer is not

parti c{ﬂ arly Sol¥mer chavingd a 5 azelsprdpg | sueh yas poly-N-
sel ected according to applications. It is preferably
vingiearbagoln apgd campiosmiddatiscloagd e JRIAN0$.06@82056f 54-9632,
the layers of the latent 15 electrostatic inmage

bedii78g, 0%rivE330f OSB3I oSaId 06 284BYHON, €.g. the
charge generating |ayer, the charge transport |ayer

and { MUNICACGlyunbay Hrvifir o R BULRRRS SLLUREONAR

t he environnment r'esi stance especi a
. b, . . ¢
SAFREiAF BEPo TR R e P hrplar Bldshmdiiasssss, o1
ﬁ?‘gﬁé cqngounds par a- phenyl enedi am nes,
% QA9 16HnP3 18085 183 i89SA8p B8sTHETHD5-310904 and 06-
conpounds. Exanpl es of the phenol conpounds include

284340).-t - but yl - p-cresol, butyl hydroxyani sole, 2,
6-di -t-butyl -4-ethyl phenol, stearyl-(3-(3,5-di-t- 25

but yl -@) hyd L onat . .
2.9 n%% hzl Zﬁ?“%?f“?ﬁﬁﬁé%?ﬁ% Toch 25 GpeBguRAs Aisdgsed in

. Wavil-phena ) )
P2 N B8RP o Pl 4130 Deddp. 0264152, 04
, LAl obik s- (3> hyl - 6-t) - but yl phenol ,
%%%R@ﬁﬁ;dém (3-net hyl - 6-t - butyl phenol ),
1,1,3-tris-(2-methyl-4-hydroxy 5-t-butyl phenyl) but ane,
1, 3, 5(e} i netfylolymer having a triarylamine moiety such as N,N-
2,4,6-tris-(3,5-di-t-butyl -4-hydroxybenzyl ) benzene,

His4r mietByIpheny)t £aenidopolydtyrene and compounds disclosed in JP-
5'-di-t-butyl -4'-hydroxyphenyl ) propi onat e] net hane, hi's

A M B gt obsonn) by g o, o
4%%'56'5{)1&16831%3@. am ne conpounds include N

(e) Other polymers such as formaldehyde condensed polymer
of nitropyrene and compounds disclosed in JP-A Nos. 51-73888, 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
triarylamine 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, 04320420, 05-232727, 07-56374, 09-1277183, 09-222740, 09-

265197, 09-211877 and 09-304956.
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phenyl - N -i sopropyl - p- phenyl ene diamne, N, N - di-
sec- butyl - p- phenyl ene di am ne,

woR@harmB7 N- sec- but yl - p- phenyl ene di am ne, N, PCT/JP2006/309769

N -di-isopropyl -p- 1o phenyl ene di am ne and

N, N -di methyl -N, N- di-t-butyl-p-phenyl ene diam ne.

Exanpl A8 afpalyieelrybaviang aunef/ecmmpo dadstingcgrmiw, a copolymer
2,5-di-t- octyl hydroqui none,

#ith & heiestofork Nysven uinbabmer 2 adsldek \Wdlysheoqai grafe polymer, a
2- dodecyl - 5- chl or ohydr oqui none,

gtefr'ﬁﬁirﬂer%ﬂ@fﬁﬁéhgi/ﬂﬁ% ﬁ;cggékeliﬁ_ﬁfhgzpo@)er havin% an r<]a(leectron

(2- octadecenyl )-5-neth roqui none. anples o

I osul fur ounds s i.nclkyd Il aurids ' -
?ﬂ‘?%@?%r%ﬁﬁ% né? g(?ls 0§64 4P gES&ﬁQT ﬁ#o@%@&ﬁ%’d}?’a@és"a#& used
ditetradecyl -3, 3' - thiodi propi onate. Exanples of the
e%aﬁ@*aw&ilﬁrm ymexs Hssedatoyacl ude 20
tri phenyl phosphine, . tri(nonyl phenyl)phosphi ne,

tri ( di hzapplés wf| theh bspdémeesinr inmledy | lpodpdarbenated resin, a
tri(2,4- dibutyl phenoxy)phosphi ne. These conpounds are

so1geBtedsSreait, | M clBAES IR resHDRA] acIRSidsES a o etByene resin,

and may be easily obtained as comrercial products. 143
1P : The .cont .
é&t I '0XI ;ﬁglﬂ)?‘gdé;r%e%léf ﬁgﬁgﬁg&g%g&a ?/Qﬁus%lgl 5 Bt @51%8%;0%6% Tesin, a
ss Wth respect to the total nma of the layer.to ..
FReRel ki, G eRomiahs BEthy aheRe Terragd PobiRgidene
met hod and image form ng apparatus) 5 An inmage formng
ellozidet esimfan Rlyst eesint a isHicomei 1ea1t onpelywinygd carbegele resin,

a latent electrostatic i mage bearing nmenber, a | atent

alpapdyviasgt butyral irosige af wolyvingyl feanal résidey godpadiglate resin, a
means, a transferring nmeans and a fixing neans, and

bblyhery1AaTide 385R1 REd U PREnSBARSsiAPP Mk 3h&Y beSREGEhRfe or
in combination of two or more.

The charge transport layer may also include a copolymer of a
cross-linkable binder resin and a cross-linkable charge transport
substance. |

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 charge transport layer. Other than the
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 is the same
as those for the charge generating layer, and a solvent which can

favorably dissolve a charge transport substance and a binder resin is
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according to requirenents such as dischargi ng neans,
cl eaning neans, 1o recycling neans and controlling

wore@nd2118n i mage form ng net hod of the presentPCT/JP2006/309769

invention contains at |east a latent electrostatic

I mge formng process, a devel oping process, a
fapRAeFaate. ngThrsecwdvendsdnay thexnsey plosedysin epmabination of two
further contains other processes appropriately

eelmored Fheocliingg tmospqui deyeninsay beh faamdd with the same
di schargi ng process, cleaning process, recycling

A ABBES a8tHoSO N el dHE ge RePEBSEng ThEer #Fle form ng
nmet hod of the present invention may be favorably

Phe.  phobinfidTRIcapion RRhERafeY B000R0BRAR Fefiine to

formn rocess may 20 be perforned by the | atent

Eyaure fic image form ng nmeans; the devel oping

process may be performed by the devel opi ng neans, the

t r ansf Begardjngribeqdssiieigeh e plastisizerdvhichtisegenerally used for
transferring nmeans, the fixing process may be

peebor sich by dibhetylpilzdateansd dicoiglgHialiteehay Meoe®SE The
may be perfornmed by the other neans. 144

WO
A0DRI2IAB LR RRO0K/ 309769y nhalet o SEHOBAMSe with
I'nmage formng process a atént electrostatic i nage
form ns _The | at ent. el ectr,ostat.ic i mage form ng
ﬁ‘?%’@gggo ﬁaé)aﬁp%ﬁggastso()f%ﬁ?wgef AEBAt el ectrostatic

I mage on the latent el ectrostatic image 5 bearing

nmenber Expmplee ofathetlegphngr agent iincludegsilicome pgls such as
menber, the latent electrostatic inage bearing nenber
dimeéthylmibeand oilnved methylsheisddsiliébwee lodt #ntwell as a polymer
el ectrostatic i mage may be forned, for exanple, by

sharai Bﬁg@ﬂﬂ& Ha¥hi Mg ahgeUidr3aByAferbip netiRt side chain. The
el ectrostatic i mage beari ng

appropriate amount is zero parts by mass to one part by mass with
respect to 100 parts by mass 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
5 pm to 40 pm, and more preferably 10 pm to 30 um.
<Substrate>

The substrate is not particularly restricted and can be
appropriately selected according to applications. A substrate having an
electric conductivity with a volumetric resistance of 1010 Q+cm or less is
favorable.

The substrate is not particularly restricted in terms of materials,
shape and size, and sheet-type, drum-type or belt-type substrate may be

used. For example, a film-shaped or cyliridrical plastic or paper covered
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1o nenber followed by imgew se exposure, which may be

perfornmed by the l|atent electrostatic inmge formng
wore@nes211¥he | atent el ectrostatic i mage forn ngP@EANS06/309769

houses at least a charging unit that uniformy

ch rges he s (gace of the latent electrostatic inmage

AL fu AE aheinyee; mickeli chromivwpe niighrme;] opper,

an i magewi se exposure. The charging nay be perforned,

gold, exaep Eatinyna ppidynetsloxidesach riscipokéty aal 1ﬁdui1ﬁ€bx1de

surface of the latent electrostatic inmage bearing

watibarvapdrhdéhssitibard Geitvdiihg Iﬁgﬁn&f]ar’ghé‘ QuHBirhtd $nay be a

not particularly restricted and can
I8 rdin cat .
BRRL U Bttt I %‘&&%‘ a5 Cufel Br éﬁ%ﬁl&%sf%gsts%f fr the plate
mhlcg tsel i.s heret e knomn havi a conducti ve
fi Come dnbe %‘N *hypexiension oF| drewing. r apen surface
bl ade; and a noncont act charging unit utilizing
trepbmandi secturae abimgasfinisbing r and apdlishimeotis ogivetdbo the
WO 2006/ 121187 PCT/ JP2006/ 309769 The confi gurati on of

sulestedt@r gidngy amdlesgraycled belttdved fa0 ndilessObhEhlddBagted] belt
roller, a magnetic brush and a fur brush, and it may

bech 381 ARRIIARKREH 0 JEPAL K8, §661éazﬁhg”a1§8%é M8ed as a

configuration of the electro ot ogra apparatus.

%p&gnetl c brush is confl gur ed with: 5 various types
errite partlcles such as Zn-Cu ferrite used as a

=

char gi nonnagnetlc conductive sl eeve for
suppor(sa?‘?g}” ¢ %ncﬁh&r@ ave: aetemductiyadpewderynetdispetsed in an
included in the sleeve. Regarding the fur brush, a
appdpeiste nbipder exesinl, ftrichv isheazde & om ﬁh@ppﬁbsﬁaté‘ abeform a
metal or netal oxide for conductivity is used as a
dorideictiae 1apér.t he fur brush, and a 1o charging unit is
formed by wapping or pasting the fur on a netal shaft

Examples of the conductive powder include carbon black;
acetylene black; a metal powder such as aluminum, nickel, iron,
nichrome, ;:opper, zinc and silver; and metal oxide powder such as of
conductive tin oxide and ITO. Examples of the binder resin include a
polystyrene resin, a styrene acrylonitrile copolymer, a styrene butadiene
copolymer, a styrene maleic anhydride copolymer, a polyester resin, a
polyvinyl chloride resin, a vinyl chloride-vinyl acetate copolymer, a
polyvinyl acetate resin, a polyvinylidene chloride resin, a polyacrylate
resin, a phenoxy resin, a polycarbonate resin, a cellulose acetate resin,
an ethylcellulose 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

alkyd resin.
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or a conduction-processed shaft. The charging unit is
not restricted to the contact charging units above,

wheioetitlasuse of a contact charging unit i s prePEr/amoe/309769

since an inmage form ng apparatus nay be obtained with

whi ch e generation of the 15 ozaone fromthe
char gi ﬁg‘eu a‘?’%‘f‘il%“éeu foredereand) the dipder aegin arendissoheed or
char gi n(g .unit is placed in contact with or not in

8ed int antappropraie sleent; osaditthe sotatienbenrdisgersion is
menber and that a direct and alternating voltages are

sogptedi apd deibdtd fapplthe tonductife 169aF IELDhbRs 6Pthe solvent
electrify the surface of the latent electrostatic

in@g8e g&rgﬁfﬂfﬁﬁrﬁ"t?ﬁﬁhlo%ﬁn}eg}%ﬂ T?%&%’? %ﬁq}afgcgpg%e and

charging unit 1s a charge ro

pSaL LRt W t hout contacting the l[atent electrostatic

I'mage " bearing nmenber through a gap tape and that a
direct_and alternating voltages are superinposed and

appl i eBurhermorenargbstmtechavinge sondiétive 2ayahformed on a
surface of the latent electrostatic inmage bearing

exdmivdsricall hedidy2 006412 W8y IRGE sHRZARMH 130D is T80 suitable,
exposure may be performed, for exanple, by exposing

wikege whsehbipshrhkabR ofibé 18 pRpaRbd 8l %ﬁ&gg %ngg conductive

I mage bearing nenber wth the exposirig uni

j [ i cul.ar] estricted as | on
BERAS Bk Jory i P hiidd ERNifl e boliiiobfartieting anabpster
on.the surface of the latent _ electrostatic inmage

i %QOB@%@“@&?&F@& PR lﬁiéhg%%ﬁ ghlegidenresinaa@olxethylene
can be appropriately selected according to
rashni aathlonmated ambl}{)@s xefsin he a ep@ysétmgfluordethpbined@varine
copying optical system a rod lens array system a
teaser optical systemand liquid crystal shutter
optical system 10 In the present invention, the

back- ex®qsttescomt m%?@rrﬁ)éy% installed between the substrate and

the photosensitive layer according to necessity. The undercoat layer
includes a resin as a main component, and it preferably has a high
resistance to common organic solvent since a photosensitive layer is
coated with a solvent over the resin.

Examples of the resin include a water-soluble resin such as
polyvinyl alcohol, casein and sodium aérylate; 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 titanium oxide, silica, alumina,
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(61

adopted in which an exposure is perforned i magew se
fromthe back side of the latent electrostatic inmge

wheasiizigshenber. - Devel opi ng process and devel PEI/MRR006/309769

nmeans The devel opi hg process i's a process to devel op
theohAlE Nbxigk? £he tatyc. i e ushng.a toner or a__ .
devel oper %néi% t oﬁ% %g(%(?ezi%fde ]inrﬁg’gl. oxie, “fo3 pEEYERIBE Moire
vi si_bl,e iJmge be perfqorped by devel oping the
#gﬁgﬁ?s3chﬁeg8§ﬂﬁ{[§ey¥%§@8§%ﬁlﬁget he toner or the
devel o&;ﬁr, and it may be performed by the devel oping
fiel

neans. BesrsPabilavemmeas Les formegavithcapprdptriate solvents
restricted as long as it 20 can perform a devel opnment

i myating northodsrint tiee dawr) enpiner@hy the FRGosBAsitive layer.
appropriately selected from heretofore known

Suge ePiPAnFRARSLs, Waniﬁﬁ?@éﬁ%rééggélgtﬁse%ﬁz lcﬁld(gggiugpcgppling

devel opi ng neans contains t
' e | opi,ng unit whi can i npart the
At e o AE R BBHRPeoeR Tt o theCProrenE amventdon.  Also,
tg}(ﬁgnne(i to t{]e |l atent 25 electrostatic inmage. 147 WO
06724erEeat laver mpp bearrsparebwitth andmoslio pxidation of ADs or
be of a dry devel opnent or a wet devel opnent. It may

vcyyng ethinnblvo c preperadione [ppeess Wi bremia MaltbialSYdh as
devel opi ng unit. For exanple, a devel oper having an

mdypataxylyleat (phiylehbPasd 3pdradit 3h e ri18 sglt%gg segfozt, &0,

devel oper for electrification and a 5 rot

TRGNPROTAld 860,° MSLAIRR fnobl HIE.eel DAY B0 L. o

or exanple, the toner -and the
e Bt o bbb
rotating magnet roller in a state of a chain of
aﬁ;%gﬁgﬁ epAppreprstelnneelactedgmecomlibgush applicationsnedlt is
The magnet roller is arranged near the | atent
petferablysd am to 5 pm.

An antioxidant may be added to each of the layers of the latent
electrostatic image bearing member 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 preventing the decrease in sensitivity and increase in rest
potential.

Examples of the antioxidants include phenol compounds, para-
phenylenediamines, organosulfur compounds and organophosphorus
compounds.

Examples of the phenol compounds include 2,6-di-t-butyl-p-cresol,
butylhydroxyanisole, 2,6-di-t-butyl-4-ethylphenol, stearyl-B-(3,5-di-t-

butyl-4-hydroxyphenyl)propionate, 2; 2-methylene-bis-(4-methyl-6-t-
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i mage bearing nenber, i.e. photoconductor; therefore,
a part of the toner constituting the magnetic brush

w0 oooaeelii8h t he surface of the nmagnetic roll erPCT/JP2006/309769
transfers to the surface of the latent electrostatic
I mage_bearing nenber, i.e. photoconductor, due to
bmé%lmeéolat Eraumpthylene bas-f4rethyl; 6t thaty b hemodht4,4 - thiobis-(3-
el ectrostatic i mage is devel oped by the toner, and a
wiethyl-6-ti) tagglplmndlhe 4,dhbutylgdénebied3anetiyd-Guibuagkhenol),
of the latent electrostatic imge bearing nenber,

g;ﬁg-tmoazoﬁl@mwwydgaﬁg geMBLRABhe RPNb AR ilr,‘3,"5hﬁ%mgthyl-

evel oping unit may be one- conponent devel oper o

e nt_.devel gperq. 20, - Trafsferrin rpcegs an o
PrER SPE e O S A o R s BB R G e ene-s
,Qcess .ta transfer the visible image to a recording.
G 'Ehﬁt'bméﬁ'ﬁr'gﬁér%m yppa%@glaﬁ@ Adhapey hakisdg.3 is-(4-
aspect that, with an internedi ate recordi ng nedium it
bedfonnd -abutylpheny)bntylsf acidlglycdlesteir emd foeophsidis.e
image to the internediate 25 recordi ng nedi um fol | owed

by a sEsafley of rihesShefa-pRehylonsfdibniine éﬂxﬁ{)@ﬁﬁds iAdude N-
WO 2006/ 121187 PCT/ JP2006/ 309769 i mage to the

. . ] o oy 1
PRERLEATEAROLITD ARBIARE bl N8 Sl Flienvlene
to the iLnt i at di di to forma. .
BB N PRREPLA Praburddu PR CelEat e, Nh8F disangopyl
process that transfers the conplex transfer inmage to
phenglepecoddamgneredandh udN, Ay damethel NaN divébufwl-prohenylene
nore colors or preferably a full-color toner is nore

gisahbreabl e. The transfer of the visible i nage may be
performed by charging the |atent electrostatic inmage

bear i NExFRINES » of - the PRAIRRAMG ObomPSiAgs ndlB8SLES-di-t-
charging unit, and it nmay be perfornmed by the

N R IO T —
2-dodecyl-5-chlorohydroquinone, 2-t-octyl-5-methylhydroquinone and 2-
(2-octadecenyl)-5-methylhydroquinone.

Examples of the organosulfur compounds include dilauril-3,3™
thiodipropionate, distearil-3,3-thiodipropionate and ditetradecyl-3,3’-
thiodipropionate.

Examples of the organophosphorus compounds include
triphenylphosphine, . tri(nonylphenyl)phosphine,
tri{dinonylphenyl)phosphine, 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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a primary transferring neans that transfers a visible
image to an internediate recording nediumto forma

w@eovpliznst r ansfer image and a secondary transPEr/IR200p/309769

means that transfers the conplex transfer image to a
recordipg medi um 1?wghe_internediate recordi ng nmedi um

i s not 15%r 69ntent afythecantiogidant isnprefarahis 0.01°% by mass to
appropriately selected according to applications from
Hér ¥t by onaesk vowin nespectdianghergdizd. maay wfafbleclaganil Which the
include a transfer belt. The transferring neans, i.e.

talngioxidmy ¥ Biagaddedi ng neans and 20 the secondary
transferring neans, preferably contain at |east a

R
e AT o i RN il Fr s

means, or there may be two or nore. 149 WO

byt /a bategt ebestroTiabiosnBRgy beariEgampideroh abent electrostatic
transferring unit include a corona transferring unit
byagerforming sedaige, davélophsd iedis), to, tridf@?8{Emeans and a
roller, a pressure transfer roller and an adhesive

Iﬁfszﬁgﬁs RS SNGnd trurte3Gont Rt é@e? %eélgsﬁ ?gﬁ%(g}gﬂgﬁ% YWected

ain paper, but it 1s not parti

i l.on s an.unfixed inmage after .
HEERLS! F6 -B0nh s AR AiSharEBts A, cleaning means
apprapriately selected according to applications, and
5£cgrgﬁngg§@a$%an pofglling meaRE- - Fi xi ng process and
fixing means The fixing process is a process to fix
t he viAnbimagerdgoningmsétdodedt the preséfie nwatich Rgntains at
medi um by nmeans of a fixing apparatus. It nay be
ket arlaeshteyleéttobiatR Bnd £8 ffrnding&Role &0 l:08eveloping process, a
transferred to the recording

transferring process and a fixing process, and it further contains other

processes appropriately selected according to requirements such as
discharging process, cleaning process, recycling process and controlling
process.

The image forming method of the present invention may be
favorably performed by means of the image forming apparatus of the
present invention. The latent electrostatic 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
fixing process‘may be performed by the fixing means, and the other

process may be performed by the other means.
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medium or it may be perfornmed at once when a toner of
all colors is lamnated. The fixing apparatus is not

w@arobitizuBarly restricted and can be 15 sel ectBdr/JpP2006/309769

appropriately according to applications. A heretofore
wn ot - pressi.ng neans_is favorabl e. Exanpl es of
ﬁ?ﬁ’jﬁe BFT%t’é‘g‘%ﬁ'Fsiﬁ 1Wé’§ﬁsfgrmh‘é$ Decess ealiaiient elecbstatic
heat roller and a pressure roller and a conbination
BRage fremingoineens™ a pressure roller and an endl ess
belt. In general, the heating in the hot-pressing
means The daeéer @ctrdiiatiéOintade fAidy JrocdRCiPEPEMless to
i nvention, a heretofore known optical fixing unit,

e l,.an i M| | ace pof..the
if‘o?gli %qg?%%eséggﬁﬁga#ﬁeqﬁfg ngnmrrnéé%sijaggggr Xt OFgatlc lmage
@@ﬁlhilcati opns. -Discharging process and di schargi ng
means: 150 WD 2006/ 121187 PCT/ JP2006/ 309769 The
di schayging process is a process to discharge the
| at entA®| e Emlét electrestptith dmdgeg breningr nymben! thendatent
a discharging bias, and it nmay be favorably perforned
dgctaostiatrhanggenbeamag snerhber of tled prafiond iAGaMSoh $s G864,
particularly restricted as long as 5 the discharging

bi as IBhé Rt delettrobtati@iRRke elln%l?l g?:ﬁb?ﬁlige[ iefé'l?g%aimrpol% by

bearing nenber. It can be appropri y

ot of ' r gi its, jand fayorable .
B Ehf Snfrolfiliing SRERAH B% Ykt cafinn RS ieet boaring
and.cl i n ans The cl eaning process isS a process
EMbERIOLOVRE PSRARRITiSE SREPSWRP, Widichiaay bearformed by the
el ectrostatic image bearing nenber, and it may be
latandredettyostadict ioragaifdringahemms.ng neans. The cl eani ng
means is not particularly restricted as long as it can

The latent electrostatic image forming means houses at least a

-

charging gnit that wuniformly charges the surface of the latent
electrostatic image bearing member and an exposing unit that performs
an imagewise exposure.

The charging may be performed, for example, by applying an
electric potential on the surface of the latent electrostatic image bearing
member with the charging unit.

The charging unit is not particularly restricted and can be
appropriately selected according to applications. Examples thereof
include a contact charging unit, which itself is heretofore known, having
a conductive or semiconductive roll, a brush, a film or a rubber blade;
and a noncontact charging unit utilizing corona discharge such as

corotron and scorotron.
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renmove the el ectrophotographic toner remaining on the
| atent electrostatic inmage bearing nenber, and it can

wheooappr8pri ately sel ected 15 from her et of or e RCDINR006/309769

cl eaners. Favorabl e exanpl es thereof include a

magnet b eaner st ati ¢ brush cl eaner.

nmagnet ‘irgeré %;gfur& onef the CHATEHE SEL TRAY Be lgrﬂ?nform of,
cl.ean and web cl eaner. - Recycljng_ process and

P@lﬁfceﬁl %A%r ThenpgRsfis brgshrand asis byuph.ogadsitigay be
recycle the 20 el ectrophotographic toner renoved in
sélecsideauronding tocdesspevificedioniend | thpicopfigeaation afdhe telectro
may be favorably performed by a. recycling neans. The

pRettgraplicTegfarauslot 'PRs U fusndticy bresh iist asilﬁgm;da with:

her et of ore known transporting nmeans nay be use

35001 S T PIRIDs B G50y St R TR vl p¥'§c%lsa§gmg

rrocess to cantrol Cc t he_above nt| ed
eatts & Pomaric i gondSeive sy pl FErROEuy te charging
control i means. The pontrolllng means is not )
promb %wa»dg § magnel raller weludathimshe sleeyec aRagamding the fur
t he behavi or of each of the neans. Exanpl es thereof
bresdhyde corduéthompirosassbd b selithesiabongaadpperpliifate, Matal or
aspect that inplenents the inmage form ng nethod of the

BR8P de YL BEh PRctity RE ubERYS of AEMAL] ARAHARH DD, and a
the present inventionis illustrated wth reference’

éﬁa@%ﬁnﬂ? 1 rrl]:n?@éla ?%?R?Hrrrl%gor;%%s;t}%g 6§g ¢ ].I%n ol%ﬂrg gne%l shaft

i mage form ng apparsg;ls a charger 3 is used as a
ﬁ%éﬁ@ndﬁ619%ﬁﬁeﬁﬁ¥9 flge a latent electrostatic
i mage bearing nenber, i.e. a

The charging unit is not restricted to the contact charging units
above, but 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 is preferable 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.

It is 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 superimposed and applied to the charge roller to electrify

the surface of the latent electrostatic imagé bearing member.
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phot oconductor. As this chargi ng neans, a corotron
devi ce, scorotron device, a solid discharging

webk@akztig7 a needl e el ectrode device,.a roll er BSI/JP2006/309769

chargi ng device and a conductive brush device may be

used, and a heretofore known nethod may be used. The

conf i ghat ieBRosHre: Haapr beeperfommed:; | far iexastilectby eexposing
when a chargi ng neans deconposes a photosensitive
cnagewidd the burfileand the lAtest eketrbssatiaigiage Boaind Meember
di schargi ng means such as contact charging 20 net hod

¥th fRdepéaak uit.osel y- spaced di scharging nmethod. The
contact charging nethod is a charging nethod that a

phot oc r.directl ontact. wth char qi .

roll er?ﬂg h%g‘&)g’ishngg r bts’ngyBPg L ﬁ"éﬁﬁ‘i‘]ﬁ\é\iybr%%@pt%i%fﬂgng as 1t can
o%&gr hand, the cl osel y-spaced di schar%i ng nethod is a
PAHPETNAD HRABST15¢ KEPOSuIehas gnteqded] o the Syriacg aiihe, latent
is allocated closely between a 152 WO 2006/ 121187
sletiopbadeiBeg? dearpimeatheiuchargedrsy the bhagiing uriansnd it
with a space of 200 mor less in a noncontact state.

dde beiapproprinbslysRic@ed Scbsrdifs 30 |a%?\ﬁli@aﬁbh@. _ZEQaﬁifplé’é‘ df the
nore preferably 10 gmto 100 m 'Wen the size of the

\élﬁzdr‘]s‘?ltl% iPfhd1RE88 cobgrf}%g ?pﬁ?%i;%gsg d g g%ﬁqg?ﬁ é@ﬁ}aggrseﬁem, a

e silze Is too e of
har gi n. er may.be.contam nated when there is a
a8 Bolifal Feitem ohd e Rordeh ABuBes optkal g
exposing unit 5 is used to forma |atent electrostatic
i mage Bh tReupresanti ynventiomd that back-expesuresnzthod may be
i mge bearing nenber 10 1, i.e. photoconductor. A

hdgitedsawhich fe eepbdsumyishmrifoghéd emaptwig fehethébsck side
in general such as fluorescent |ighting, tungsten

YA 1aBShPEIRBLrok AT itiRES BENrin@Rem}Re UM | anp,
light-emtting diode (LED), |aSer i ode (LD) and
gkegir%g(gﬁh%%ﬁ%ggsegﬁf dggcle‘l)opiﬁ/ga He%lillsé-f Ilters such as

The developing process is a process to develop the latent
electrostatic image using a toner or a developer to form a visible image.

The formation 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 not particularly restricted as long as it
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 contains the toner or the
developer and includes a developing unit which can impart the toner or

the developer in a contact or noncontact manner to the latent

electrostatic image.
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cut filter, band-pass filter, near-infrared-cut

filter, dichroic filter, 15 interference filter and
waeeloen2aenhversion filter may be used to irradi BEBEIP2001/309769

a light with a desired wavel ength. A developing unit 6

IS us to visualize the | atent .el ectrostatic i e

f or megl%@n deneloping ouBHd a0 Pe of g di%@ehﬁ) ent' ot a wet
devel oping nethod, there are a one-conponent

dbwekipapémty Mbthod alse hea mropochrepe 2pveleping unit or a multi-
t wo- conponent devel oping nmethod with a wet toner. Wen
Blbr deRIcpivgPesil e Fog exaniple e develdpea Ipndng iarehgitator that
(negatively.) charged photoconductor, a positive

f%f%ﬁ%ﬂgi abft ‘Eﬁtl‘i‘é eGhdOst Bhd BelORPEY ifSr ERICERACaABn and a

e surface~o e phot oconduct or. positive imge

obt ai ned,, by develgging this with a negative
5 r% ‘f%gr{e&ﬁg}lfer?{? B?efgﬁz?n@gti ng particles, 153 WO
06/ 121187 _PCT/ JP2006/ 309769 d negati ve i nmage .
may bdndibeadercdonipsienid) &y %ﬁlmﬁqes tﬁf»‘ taner BBgit:hie\Fé‘rﬂer are
(negative) toner. Next, a toner inage visualized on
b dphatioagitdtat, owhich dauaesfedrietionota charge dibegtoner and
medi um 9 by neans of a transfer charger 210. 5 A

REEithIR SRS cha R DEndFdn &he subRcoEdht abtain®meagnet roller
favorable transter. A transfer nethod thereof may be

.an_electr aty G t q i ;
Bnar B (°h i pERR RSP HRRACIS, Hh o, MARNIE hrush is
such as __adhesive transfer neth d .
o Brandr S s B e aAEeEed S0 PSSRy ctecmostatic
Regarding the electrostatic transfer method, the 10
iniegegherying ansmivay, i nhnddconsliiciordhatetore.separapkthatoner

recording medium9 fromthe photoconductor 1, a

G&RREitatinaot e atgeiet#] Brasid farmsep ahatheguefaaw dflthe aragnetic
used. Ot her separating nmeans include an inductive

%g%? rahhoRrBY%o Bl ARt At thetBiOhP }eﬂéﬁ%ros%hﬁ%‘ iRagNPearing

separation, tip-gripping transfer

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 surface of the latent electrostatic image
bearing member, i.e. photoconductor.

The developer contained in the developing unit may be a one-
component developer or a two-component developer.

20 -Transferring process and transferring means-

The transferring process is a process to transfer the visible image
to a recording medium. The transferring process preferably has an
aspect that, with an intermediate recording medium, it performs a
primary transfer to transfer the visible image to the intermediate

25 recording medium followed by a secondary-transfer to transfer the visible
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15 and separation by curvature. As the separation
charger, the charging neans may be used. A fur brush

wQ1ideardsa cl eani ng bl ade 215 are used to cl eaPCT/i2006/309769

toner renmai ned on the photoconductor after

transferrlng A pre- cleanln charger 213 may al so be
ireage rigr the reeqrdme anediv %@ pepectowbicainelydae an primary
i nclude a web net hod and a magnet brush method, and
tivasséenriyg peocessdhat snensfers bhe eidiblaimage tdleke infermediate
di scharging neans is used to renove the |atent inmage

edvortiiify phliaer el 2e6RpleNriQ:ftr QHiz{g%”EﬂHS s%%ondary
the di scharging neans, a dlscharglng anp 2

d k84 O 2 06/ 121187
RS A S Fl&%gcgm D83 RasRcHRAEe 16 the
d
RO PGy Eriasve ASnHo BT B1E PEC G AR PoloEs ee orafiyably

be used for processes such as docunment scanning,
papHicoladigngy is moremyeferablmper delivery 5 processes,
whi ch are not | ocated near the photoconductor. Another

aspectThe tramsfer@ifittht heisibladmdger MafohéplelRanid bpeharging
present invention by neans of the inage formng

aRPBieht eldtrdsBetic 5’151% 'Hea'r Ogegfénx&aﬂ $el gh%&croﬁhﬁgtor using

vvlth reference to F t and I
aratus shovvn FIG 8is.at col or ;

i mageggo ﬁﬁir%?pb‘ﬂfat%d 1{}%&&’ Q?d@ﬁ?ﬁoﬁ%ang%%?n anSérrlng

appar at has a, copying apparatus body 150, a paper

mgg&s{ a E’é zeesfear@%\ém%n g@%@f%@é’l éilﬁlsgan aspe¢tcthat includes

docurment feeder (ADF) 400. In the copying apparatus
dopyinEsy, teandfetrengrenicans thanstansfery a neEsibds Hags to an
| ocated as an endl ess belt at the center. The

infté&hsditatrecorting MO SR tBEBPER! a %gnip‘-le}? RAMGEr eize and a
support rollers 14, 15 and 16 and

secondary transferring means that transfers the complex transfer image
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
transfer belt.

The transferring means, i.e. the primary transferring 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 one transferring means, or

there may be two or more.
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rotatable clockwise in FIG 9. Near the support roller
15, an internediate transferring nenber cleaning

w@ppanztigs 17 is placed to renove the resi duabCT/areess/309769

on the internediate transferring nmenber 50. On the
i nter iate transferring nenber 50 spanned by the )
suppo %8“&8? I Ogrt%f4{rélﬁﬁgqrﬁgl% Uppb H“iP Pl conana gransferring

tandgm devel jng unit 120 is placed, opposite to
WRitc Ry anﬁng'@é aegeyi hdrapslas bedt, o4 tyehstew, rodleana pressure
magenta and bl ack are arranged in parallel along the
traasfporallerpndianecttiesive taasfdrfing angem devel opi ng
unit 120, an exposure apparatus 21 is placed. On the
si de oAlddyehientysyiead ' .

g TRz f&b?dﬁfgaﬂ%fﬁ{é% g% ggﬁggﬁé%glg rpﬁ.ﬁ; it is not

opposite to the side of the tan

: r 006/ 121187. PCT/ JR2006/ 309769
PR ParbrREEled 12 108 R o nmiee dfeccliomnpe can
éranSfrgs{fi ngs apparatus, a secondary transfer belt 24

& AFareds pelt ¢anspsnrmpropyietely psglectefl ratcoeding to
23,..and transfer paper transported on the secondary
appliestigns, and @Eﬁl‘]ﬁas@mﬁ)ri OH# megi lad aséd.ansferring
menber 50 can 5 contact with each other. Near the
Jexogdprocebs andffetingigeampar atus 22, a fixing
apparatus 25 is placed. The fixing apparatus 25 has a
fixin e nd .a,pressur
For | oot Bxing Bracals BfHESS {Fhk ARG ARL FR8YE Franstorred
har e 2r e, near the secondar ransfer apparat us
@Z%Gn?{% EHSTRE Rgrum by, Jpepus l?g %ﬁ’epgtwwﬁa@m Ithimpy be
form ng. apparatus, a sheet reversing apparatus 28 is
psriraeed svery Bmeatpaes pbeagnpelor éo trdrmfermedgestherecording
formed on both sides of the transfer paper. Next, the
medivan; on ibfmayfhd pecorored aagficei whenColtohef @PYall R¥lors is
neans of the tandeminage form ng apparatus is

lahidatgdgt ed. That is, first of 15 all, an original
docunent is placed on a docunent table 130 of the

The fixing apparatus is not particularly restricted and can be
selected appropriately according to applications. A heretofore known
hot-pressing means is favorable. Examples of the hot-pressing means
include a combination 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 unit,
for example, may be used along with or in place of the fixing process and
the fixing means according to applications.

-Discharging process and discharging means-
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aut omati ¢ docunent feeder (ADF) 400, or the origina
docunent is placed on a contact glass 32 of the

waeannzrsB800 by opening the automatic docunmeneCt/aRder309769

400, which is then closed. A start key (not shown) is
presse&h aagighe scanner 300 is 20 activated to drive

a firstPRafSCEgESE REACABSsEL hdreesssi hgedBghargee the hintent
docunment is fed and transported onto the contact gl ass
slecimostatit émageilaraig duanbenby hplpirena pliadedrging Higs, and
aut omati ¢ docunent feeder 400, or on the other hand
itnmmagtiet falvyrafiepdriermsd bl nadiseRRdeihg méased on the
contact glass 300. At this tine, the light fromthe

ax vor PALEERLPE oL A B2 YRR B €4 o oo
006/ 121187 PCT/ JP2006/. 3097 [
O HisePafeiy s i aholish P dbe defint eapvpRRiGmage bearing

which is received by a reading sensor 36 through a
memabeys  Ks cany gyl approprisdelyr sedantied nfrofiw oheretbfirge known
is read as bl ack, yellow, magenta and cyan i nage
distbargingomit$ aratfavokableexalagles ineludews dIRBEREAIARY.
cyan image information is transmtted to each inage
iCleaniiy pRRBSs dd(dM Atk HBYRsf Orm ng neans, yellow

i mge form ng neans, nagenta I nmage form ng neans and

cyan i f oL ans)_in the . tandem i e formng
appar aE us ?leg%éﬂé Eﬁgges,s 15 PRRGESFLY SRMOVE rﬁ‘%g'i?ﬁ}f?‘f%]ﬁ@mr on
[ s are fornmed i.n the 1o .respective inmage formng
ﬂ’gg%z?mrﬁge&tlf%gﬁa% imagesheaing membes, and 1Baeay hientayorably
form ng means 18 (bl ack image form ng neans, yellow
peraepaned by clganbanseamsgent a i mage forni ng means and
cyan image form ng neans) in the tandem i nmage form ng

appar afhscleaging netsOe it Ysdrdiculdrly ¢BLi3%¢ted as long as it can
phot oconduct or 10K, yell ow photoconductor 10Y, nmagenta

rhBn ROt %@n%%g&pﬂo%ﬂmsv Y3nBPOLRGENAYEL O 100 Fatent

charging unit

electrostatic image bearing meﬁlber, and it can be appropriately selected
from heretofore known cleaners. Favorable examples thereof include a
magnetic brush cleaner, a static brush cleaner, a magnetic roller cleaner,
a blade cleéner, a brush cleaner and a web cleaner.

-Recycling process and recycling means-

The recycling process is a process to recycle 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



10

15

20

that uniformy charges the respective photoconductor;
an exposing unit that exposes inmagew se the

w@bwsozastuctor (L in FIG 9) correspondi ng tRCT/R2006/309769

respective col or i mage based on the col or inmage
information and forns a |latent electrostatic imge of
t he r eSpeconfrlbioE@rocestes arpwhes2® porirok eackuof dhe above-
devel oping unit 61 . that devel ops the |atent
aleadiomsl pidceséaxpaadusimgy theefavosasist petrforené d byt £ B6fitrolling
(bl ack toner, yellow toner, nmagenta toner and cyan
LaRgl) and forns a toner inmage of the respective
col or toner; a transfer charging unit 62 for
transfefring,t toner i.mage on,the jimage, . .
t r ansf ﬁl‘?icﬁ gt’FPEﬁB‘e’rm%PS &5 t%&’r‘i’b‘f&‘il% F%%“%tlegaqﬁ Japs as it
apparatui 63; and a dischar%ing unit 64. Therefore,
g gzl the bebyyipgof each péThearars o dexapplesatherpef include
i mage i nformation of the respective color, an imge of
equipmgt® swdhoas sédlamieriamgeompatdrow i mage, magent a
i mge and cyan imge) may be forned. The bl ack i mge
f or medA@naspectbtRek inpedae AR 4k ofm K, foi'ﬁ?n%YﬁleﬂQdﬂ of the
i mage forned on the yell ow photoconductor 10Y, the
a: o | raed . h t 0 or

PRSPyl RgE f LB B 3oPRRP, SoROiRE OB A present

hot ocondugt or  10CG as . above are s entiall . )
Bnio iiliireied FRecremmsata Fifiofler IRy TrisrBechematic
50, which is rotationally shifted by neans of the
digspem showing an exanpde afidnlignageforming appamstes.) .
Then, a conposite color inmage (color transfer inage)

lo i s hothitinkyses ftpedingPasp Nattisea khatker 3ugesed & a means
yel l ow i mage, the nmagenta inmage and the cyan i mage on

tQ i BIYRHAES 4 1Ak %&'tgsstamnﬁﬁ%%éggaﬁlg ?%élgﬁél‘?ri.e. a

hand, on 1he paper feed table 200, o

rpllers;142 is,sel,ecti:vely rotated to | et out a sheet

BRo SRRt Ry AR CHSF SiTeing ShEST & vl fefiggestorotron
paper feedi n%jcassettes 144 ngovi ded in a paper .

device, a solid discharging element, a needle electrode device, a roller

charging device and a conductive brush device may be used, and a
heretofore known method may be used.

The configuration of the present invention is effective when a
charging means decomposes a photosensitive composition by means of a
close discharging 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 charging roller, 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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bank 143. The sheet is separated one by one and
delivered to the paper feeding path 146 by separation

WO o00baeH87145. It is then transported and gui dBGI/iBR006/309769

conveyance rollers 147 to a paper-feeding path 148 in

the copying machi ne body 150 and finally stopped b )
ghetaeppguctoranmhpchazgiag meanswith m&)aqqecrfe‘z,OCf hm prjfsss in a
stop roller 49 is generally used grounded, but it may
bencmddct stathe state a bias is applied for

paper - powder renoval. Then, the paper stop roller 49

i's rothedin U theesiare il mafgramfmo & GOMARP ke and more
col or inmage (color transfer inage) conbined on'the

' [ fra in fe he, sheet
PRUSEIY B Bl L7160 3k, CRIRETBR 78 3Rt I8 16 e, the
transferring nmenber a t he, _secondary 15
SR TS rote SPoistNs 3007 the Siera by ﬁ@aﬁé\pﬁ%wace of

22, and by transferrin%a;he conposite col or inmage
theolchargingnsiemberagay en cohtaminaded( wheor therg paperdsidual
by neans of the secondary transferring apparatus 22

{arewideie/phowashéndtora color image is transferred
and fornmed on the sheet (recording paper). Here, the 5

resi dugh {on8L ie%gaéeiﬁ ﬁﬂft$5 edideetd oRa! £nhidid QEPH%Etatic

50 after the ransfer is renoved by neans o

ey A CEto e <BABGHE E0 PR PR IE PP o6k Hhsring pomber
color iimage is transferred and formed is transported
dnd-ed drhareeentlupior.neAs Bgbhawuyce ridwseel may bedight-emitting

apparatus 22 to the fixing apparatus 25, and in the
miateriglappgemdnad sAbh asHtuoespodi ightingotungsige 140l balogen
transfer image) is fixed on the sheet (recording

RARE Indiedey heab, 8pdiuh cmsmp elichbemitting ghRR! l(LEDgB laser

(recording paper) is switched by a switching claw

B8 ISR S 1), GBI ARG o
élg\e/gﬁ g{tjngy@?ﬁgggs Sﬁﬁtteg,h elgeaq'yintfpeg'e?i\!\é&tc hélrggr’ Cld?gu?o?c | 1$:11ter,
interference filter 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 electrostatic
image formed on the photoconductor 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 electrostatic image is formed

on the surface of the photoconductor. A positive image may be obtained

by developing this with a negative (positive) toner, i.e. detecting particles,
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sheet reversing apparatus 28 and gui ded again to the
transferring position for recording an i nage on the

whawk/13i18e. It is then discharged by the del i P€r/§P2006/309769

roller 56 and stacked on the copy receiving tray 57.

Process cartridge) 20 A process cartridge of the

SRR ERfITE ISR g hiebiadnod Dalovslonidgdhis with a positive
?Iecttgétatic i mage bearing nmenber of the present
pegaiiveddonerl at | east any one nmeans sel ected from
t he chargi ng nmeans, developing neans, transferring
neans, Nelkéana ngomsansinagsl diselized e MBaNSphétddondhictor is
further includes other nmeans according to

ERMIEERER ' W tghed Lo fhe
i mage for %b%r%%ég%ﬁ ﬁ%%@%@g 5 @ggfg&%%fffegf%arger 210.
J 309769 The prqcess rtridge,. for_exanple
R SR TR e a3 T B bintc bl meter. A
| so inckﬁge ﬁt | east any one selected froma
g‘f?é’rs&?rnﬁl %‘i§ qxepl may bpcdn glecgrostarie ttdasfer method using a
transferring neans 108, a cleaning neans 107 and a

thagskerr ghangemesns KiastroHbgwn )medithitdl iran@ferSmethod such as
appar atus (component) which can be detachably attached

h@hédie iti@ider hOSHoAGa AP RRESIHS tqgﬁiéferﬁ‘gg%ﬁﬁs%ﬁ GnllY éﬂ@g%etic

process by neans of the process cartri own |

h StHAlgl Us tent.electrostatjc i e
R0 sheoll EPLEIn ' SR TS, BB, e
urface of the 19 photoconductor 101, which is
rﬂ‘i’%ﬂ“‘i%stlﬁéy%er‘&q -on of the arrow, by the charge

fromthe chargi ng neans 102 and exposure 103 from an
exposify Xemeansnse ssmwale fie secatding elelithosd afrom the
image is toner developed in the devel opi ng neans 104,

pinctottved datoerl, dewepapiting chargdd an$fH{d adsdphrbbfe claw 212
recordi ng medi um 105 by the transferring means 1(%8. 15

DNextised.heophat Qéa}giggﬁﬂ%{%) #eﬂﬁg G iﬁ@&ctkvnea%gparation by

transfer is cle

electrostatic adsorption, side-to-end belt separation, tip-gripping 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 on the photoconductor after transferring. A pre-
cleaning charger 213 may also be used for efficient cleaning. Other
cleaning 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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the cl eaning neans 107 and further discharged by a
di schargi ng neans (not shown) The above operations

wae®@onezpent ed agai n. Regardi ng the inmage for nm PQI/JP2006/309769

apparatus of the present invention, conponents such
as.l.atent. el ectrostatic inmage bearjng nmenber, 20

‘Efz%‘} %ﬁ? P ags exRosyre Il sppreaiandthe chasgingt m¢ans may be
forma process cartridge, and this unit may be
aeahghaptgfively.ached to the apparatus body. Al so, at

| east any one of the charging unit, the inmge exposing

uni t, Moeesiaxtehopitdfhre Umdwn tg10cédsBBShEY HNEs& for processes
separating unit and the «cleaning unit 1s supported

oh Lh ' bearjng 25 menber..
é’t,‘:‘gﬂ? ashgoldhent S%Llﬁﬁfﬂa%?tsé?%élc féeﬂﬁﬂgslu xg gnu (If tpa\_nnf%r Cﬁéhvery

ormthe process ¢ ge as a

N
can be 160 WO 2006/121187 PCT{ JP2006/ 309769
§20aan Mok P56 AGAISG TR EoRE AP ROGEOWRRCIRnd ¢ he
unit qg% have a detachable configuration by a guiding
means Atehexsasngct terinplemergpthetmageotpymifigementsark of the
form ng apparatus, inmage form ng nethod and process 5
Iuasentdgsenﬁonhbypnﬂmmstofﬁ%enhhagehﬁ#ﬁﬁh@@ﬁpﬁ@ﬁﬂﬁhoﬂfthe
resi stance and scratch resistance, and they have a
prakent iavestibRSisalllEstr FRIE AR Fdire IBNRS Tt h§ %nd 9. A

cross-linking charge transport layer on its sur

[ oy e J tQ cracks and.fi,l mexfoliation; )
% éirge 6*?“2‘1,’3%1?}0%@%%:355 I%%réj‘?%aa o8P dtet EG goFsaéi Jbarf“ieén color
.prevepted, and a high-definition and high- 1o quality
1?‘]‘?&% FHY D ARRAREWS-ov ERe dandam Hragedoning pppamas has a
present invention can provide a |atent electrostatic
COpHYE abpardimg bahbebOwhimiperafeed dabley 20Dh@ scanner 300 and
conventional problens, has extrenely high abrasion

aregutimatie dotamens bl @D F) gopr operties such as
charge property, sensitivity and rest potenti al

CeCAMILE RSO R, TP e frtoring

member 50 is located as an endless belt at the center. The intermediate

transfer member 50 is spanned 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 parallel along the transporting
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 side of the tandem devéloping unit 120, a secondary
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hi gh durability and high reliability, is resistant to
i mge defects such as white spots and has a w de

wo amga2a87 witing |ight source so that it is PCT/JP2006/309769

conpatible with a blue-purple |aser bean1as a witing
i ght. source; a Iong | asting and hi perfornance
it CYIRE APHALHE 122 215 phyed20 Forihien geegnslarat teansferring

a process cartridge whi ch use the | atent
apparaias & secanvegy treasfargbelbrdbms Themtlesehklt is spanned
invention is illustrated in detail with reference to

exenplpesr of vellerRe2 ) wndtiankhaseaptreraatpd@e89n the secondar
construed as limting the 161 2006/121187 y

Pﬁﬂsfﬁz%@é 3.%)73@9 ﬁHeeSiﬁfH'rlﬁéﬁi?{%'t?QnsfegrLtrlha ﬁx&emg}fgl ego can

bel ow, a part enotes a )

?@t%t E %Vlt {89 ¥h n%ﬁel‘ I(TSXP %}Tee tségon ary trané”errmg apparatus 22,

Sdrs @
p-toly N -bis(4' - hydr oxybi phenyl - 4-yl ) benzi

a.@%ﬂngsawwr@tuéa%é 1D Plgeess el The fixppe dpwarhten 25 has a fixing

agitator, thernoneter and a cooling pipe, 2.73 g of

Dot 26 apancéydleds bhlt- nd G4prevet hoxyikphE Rtradged such that it
yl ) benzi di ne and 100 nL of nethyl ene chloride were

R Ipsiag priédddetHerepy.vessel was being cooled with ice,
10 nL of a 1M net hyI ene chloride soluti on of boron

trlbr drosmtot sse an
1o fu er’m)re gﬁé S\ég&?% %fa@PBar% uSt ég ‘h@ gxmg
hr hours, Then, the reacted
Lé\ﬁa%"r ‘3&1 ﬁfﬂtlaﬂarg@ef%ml@g apparagys, rancheet vévenrsing
rret hyI ene chl oride. The organic | ayer was washed with
m@'ﬁtﬁﬁcg%éﬁaﬂate@ toanevdrse iaansfeenpdpéredowthidt images are

magnesi um sul fate and subjected to vacuum

foomedndn bottosided o€ the stfempspeyri fied with a 15
silica gel chromatography vvlth a mxture of n-hexane

st SRR o SRR MR N B e
o(}nt(ﬁ q i Hfom 1meagebf %%Elln\éea Ig.ﬂ% us is 1 u(s)tki'%%é .edTlvl\Aa% ri]s,tﬁhrest of
all, an original document is placed on a document table 130 of the
automatic document feeder (ADF) 400, or the original document is placed
on a contact glass 32 of the scanner 300 by opening the automatic
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 33 and a second carriage 34 after the
document is fed and transported onto the contact glass 32 when the
original document has been placed on the automatic document feeder 400,
or on the other hand immediately when the original copy is placed on the

contact glass 300. At this time, the light from the light source is

irradiated by the first carriage 33 as well as the light reflected from the
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of 2.53 g. (Synthetic Exanple A-2) 20 [Synthesis of
IllTustrative Conpound (D-35)] In a reaction vessel

weouweppas’ with an agitator, thernoneter, a copCT/oRR006/309769

pipe and a dropping funnel, 2.44 g of

N, N-di -p-tolyl-N bIS(4'
@@I‘ﬁ@ﬁ? |Splhi‘&wl 1s4r9ﬂe;qtedzb3mmenuromngthﬁ second carriage 34,
triethylam ne and 50 nL of tetrahydrofuran were
whaeteis rdoeived be aviesdéhg sansdx36itkraighlalent 36f s a result,
acryloyl chloride and 2.0 nL of tetrahydrofuran was

&loRa 6 b1k §é11
%%bFI/O?PZOSOg%?? CK%%I%? ml'lﬁéé %eés/\{s%e %as Sub?ectovgdniagenta and cyan

xeactt for. 30 mnutes at a room tenperature. \Wen
THhass é%c?%m&ﬁl%as conpl eted, the reacted solution was
pour e 0|ce¥va and extracted W th ethyl

hoet at BachpEthg blagk: yellaw, magerin e W%l%g%%ﬁoamatmn is
sul fate and subjected to vacuum5 concentration. The
iobnaimititdr ¢si earh viemgeuformaty whedns k8 |(blackyemage forming
chromat ography with tol uene as a solvent. Thus, the

Riehae! {¥lkow iatheet forM@ts ARéad) afapénta ihegy f@hﬂn@‘ mkaﬂg and
g. The data of the obj ective product were as fol

S RS 0D 8, et AP S an
7 nm an = 600 I\/Hcml HPCL t 54

Bl el gt e SHP B AR e R 'f?fﬁl% in the

i nfrared absorption spectral 15 diagram (IR_dat

1espeative @nage gmgmmngeans | Rhat is, 3s 1llustrated in FIG 9, each

image forming means 18 (black image forming means, yellow image
forming means, magenta image forming means and cyan image forming
means) in the tandem image forming apparatus has: a photoconductor 10
(black photoconductor 10K, yellow photoconductor 10Y, magenta
photoconductor 10M and cyan photoconductor 10C); a charging unit 60
that uniformly charges the respective photoconductor; an exposing unit
that exposes imagewise the photoconductor (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 cyan toner) and forms a toner image of the
respective color toner; a transfer charging ﬁnit 62 for transferring the
toner image on the image transferring member 50; a photoconductor

cleaning apparatus 63; and a discharging; unit 64. Therefore, based on
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OO0 HiZGCHCO _ OCGCCH2 (D35 H (Synthetic
Exanpl e A-3) [Synthesis of

wORMed2BENYI - N, N - bi s(4' - hydr oxybi phenyl - 4- yl e BJE006/309769

di met hyl benzi dine] 20 In a reaction vessel equipped

i th _an a.%tator t hernmonmeter .and _a cooling pipe,
gix% ks formation of the respective color, an image of a s1ng1e color

N -di phenyl - N, N - bi s(4' - net hoxybi phenyl -4-yl)- 163
MaQ mmm@mmmo&mgeﬁwsgmage and cyan image) may be
3, 3' -di met hyl benzi di ne and 200 nL of nethyl ene

fihineed. deThe taglh amage foMhilied Bre Wesge bhvs@o%ohaheﬂ)r 10K, the
cooled with ice, 30 nL of a rrethyl ene “chlori

?ﬁ!tl%‘&'t ﬁgag{,i/ ei?gﬁﬁ%ﬁ :jg# Ogbﬁ %%ﬁn\(ﬁmaﬁ u?éYd\/\éEg magenta

t he ame5te eratur for s hours. Then,
pRacs duRba 05 HiS Mool Bhudetnduer T 4 he ayn fmage
cted wwth chloroform_The organic | ayer was
gﬂ?&é‘ﬁ‘g}d onyithe wxarr Phatrcsaguetored 0Caras iabowas ardesequentially
dried wth magnesium sul fate and subjected to vacuum

ansérredt oonthd himteesiediste WasarEfeifih g A ber B! lw*}ﬁé‘h is
gel chromatography with a m xture of toluene and et hyl

agetiohallyOsBitad I8} MRBins Vlﬁe'EEe t r#(ﬁ-%l folfrst Phusme L 16

ethyl acetate in the m xture ne to one. Thus

G50 EELARDT L 550 O T P

II ust t.i ve conpound ( E—15 151In a reactlon vesse
Ry tSpg I%@?leag othe th%%‘?krdmgﬁ, yedlow nmage, the
plpe and a dropping funnel 4.92 g of

RageEtp ABage- antl thy syan- 1nmmeh oxy bhehewgtmddigke -tdadsferring
di net hyl benzi dine, 2.19 g of triethylamne
member 50.

On the other hand, on the paper feed table 200, one of the feed
rollers 142 is selectively rotated to let out a sheet of recording paper from
one of the multi-stage paper feeding cassettes 144 provided in a paper
bank 143. The sheet is separated one by one and delivered to the paper
feeding path 146 by separation rollers 145. It is then transported and
guided by conveyance rollers 147 to a paper-feeding path 148 in the
copying machine body 150 and finally stopped by striking to a paper stop
roller 49. Here, the paper stop roller 49 is generally used grounded, but
1t may be used in the state a bias is applied for paper-powder removal.

Then, the paper stop roller 49 is rotated with precise timing with
the composite color image (color transfer image) combined on the

mntermediate transferring member 50 to feed the sheet (recording paper)

between the intermediate transferring member 50 and the secondary
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and 50 nL of tetrahydrofuran were placed. Into the
vessel, a mxture of 2.2 nL of acryloyl chloride and

w@2®6me118T t etrahydrofuran was delivered 20 byPCr/aes06/309769

The vessel was subjected to reaction for one Ihourdat a
room. tenperature. Wien the reaction was conpleted,
transferdng apearaiusor. apd bydunreferring the comnasiteasrdor image
extracted with ethyl acetate. The extract was then

fralex) transferdgrees) um she fdteet Apccadne gipdr) by aam® of the
concentration. The obtained residue was purified with

8ecindae @ehsRerigl AFFAGLS Y (Webihid AryMraindb&) Oh color image
tol uene and cycl ohexane as a solvent, = 164 WO

: / /1 30 9 the ratio of
t?% ?gé%%é%%ac 5 c oﬁg%ge%g Olin 91?% eSh#%E%Ormé%g ?@\P@ﬁ?t _oHere’ the
t hr. roduct was obtained with

.y Thus, the obj ective,
HiE5aL 85t op 58 gicmeTiall dranstREngoPgRpos 50 alter the
product are as follows: State: anorphous 5 APCl-Ms: n z _
unagy - tragsigssisr prmeved dut means of ribehidtenmedidter tdersforring
Amax = 329.5 nm and e=67,200 M1lcm1l;, HPCL purity

@3dbergleaniify dpPhratrnd IR measurement data: shown in
the infrared absorption spectral 1o diagram (IR data

N(()); _ 2)P'/1‘%1Q sgb@b (@caﬁﬁ% o 396(81;? ﬁg N&rlﬁlgﬂh&g{:géig)%%g%%a%%%sferred

AR, A R B AL
SR Bk Pr ey e on cressed os ¢
produced by reacting these with acrylic chloride.

ihen epmippokiie t qoder vmage nfeolordtrasfert imBeE) isufitkel- dntihe sheet
(igjrd?r?g paper) under heat and pressure. Then, the sheet (recording
paper) is switched by a switching claw 55, discharged by a delivery roller
56 and stacked on a copy receiving tray 57. Alternatively, the sheet
(recording paper) switched by the switching claw 55 is reversed by the
sheet reversing apparatus 28 and guided again to the transferring
position for recording an image on the back side. It is then discharged
by the delivery roller 56 and stacked on the copy receiving tray 57.
(Process cartridge)

A process cartridge of the present invention includes at least a
latent electrostatic image bearing member of the present invention and
at least any 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

detachably attached to the image forming .apparatus body.
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al so be produced easily with the reactions above.
Al so, an acrylic ester conpound may be produced

we2®oliy1ishen net hacrylic chloride i s used 20 PCEIR2A0H/309769

of acrylic chloride. [Evaluation Exanple 1] <Elution
fromcured fil.m 165 V\D 2006/ 121187 PCT/ JP2006/ 309769
Coat i ng S&Wﬁ%ﬁw%al(tmﬂgﬁo qr1 gxageplenasvehewpr ispBF@d 104 houses a
Illustrative Conpound B-35, Illustrative Conmpound E-15
ahdtewondootus10dr Tir efser 'm’a:il:lﬂedésRat -ldatto aBef ord selBeesE from a
ni ne types of the coating solutions were bl ade-coated

eh | MBhALITOR! atRvRNhifEiBEah® T0RE atHEBrer A
ul?fggglgol et |gEf aWas iwri)rlagl at%d unde?1 t he ggn&%tl:ﬁg%ns 108,

gf‘!é%“eg%%ﬁ Sl '@ﬁgw%m&é@aag?e?m LIS o

tetra furan f even d t.he anmount _of .

ePheY BHRBORERLL T Vedftaghed to the image

eval uat i on results are shovvn in Tabl e 1 below 10
rapegiates badn> ||l ustrative Conpound B-35: 10

parts Tri met hyl ol propane triacrylate= 10 parts

Pol ynmeAinz ishiage foridingt prockds MyHrasyay Ao IR YhroeB&N Ehriridge
ketone): 1 part 15 Tetrahydrofuran: 84 parts

skH/hi N Sefqti oy B %i‘%dsm o‘lg qgte%twaesle&[rgéﬁtrt%atimage

In the sane nmanner ting Solution A exce

B AR G tES B 002 et th
5}?&%&:&2 u&%ll' ult(l)lo nWh(i:h is rotating in the direction of the arrow, by
the charge from the charging means 102 and exposure 103 from an
exposing means (not shown). This latent electrostatic image 1is toner
developed in the developing means 104, and the toner development is
transferred to the recording medium 105 by the transferring 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 above 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 unit may be detachably attached to the apparatus
body. Also, at least any one of the charging unit, the image exposing
unit, the developing unit, the transferring or separating unit and the

cleaning unit is supported with the latent electrostatic image bearing

member to form the process cartridge as a single unit which can be
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Coating Solution C was prepared in the same manner as
Coating Solution A except that Conpound (1) [Ref 11

whedoom2M85 used as a conparative conmpound i NSPEE#P20606/309769

Illustrative Conpound B-35 for. Coating Solution A

166 WO 2006/121187 PCT/ JP2006/ 309769 CH2CH2OCOCH= CH2
detachgbly attmhedHto theoapparptss| hadyeoramb theathiigmay have a
Solution D was prepared in the same nanner as Coating

Botadhiable AccariprpiationatbyCanpguiding | neapRetugh bel eavlwea the

used as a 5 conparative conpound instead of
h%% ﬁtﬂ@tﬁo\dg, Conpound B- 35 for Coating Solution A

(II) N CH I <Coating Sol ution E>
Coat
Goat. ﬂg‘hg’%l afméﬂgipﬁ%gﬁﬁs ?lﬁg e 3R i P And Brocess
FATELlES BF the| BERRL | BoBHBolAtE Hgb ABFaSoBatagance and

Sol ution A. 167
scratch resistance, and they have a latent electrostatic image bearing

member with a cross-linking charge transport layer on its surface, which
is less subject to cracks and film exfoliation; therefore, an image

degradation due to abrasion is prevented, and a high-definition and high-

. quality image may be formed over a long period of time.

The present invention can provide a latent electrostatic image
bearing member which can resolve the conventional problems, has
extremely high abrasion resistance, favorable electric properties such as
charge property, sensitivity and rest potential accumulation property, is
able to maintain high-quality image with reduced image defects, has
high durability and high reliability, is resistant to image 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 source; a
long-lasting and high-performance image forming method, a image
forming apparatus and a process cartridge which use thé latent

electrostatic image bearing member.

The present invention is illustrated in detail with reference to

examples given below, but these are not to be construed as limiting the
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WO 2006/ 121187 PCT/ JP2006/ 309769 CH3 0 CH2= CHCOO
[/ \ CHCH2 / \ N... (Ill) CH3 <Coating Solution F>

w@e@bilzig8sol uti on C was prepared in the sane nBCTER20&©309769

Coating Solution A except that Conpound (:j\/) [ Ref d41f

bel ow V\as used a 5 conparative conpound instead o
Presedt, Hivenéione Hee Bxamyles batowt |ann%asb| denadas @ ‘part by
CH3 CH3 (1V) CH2 CHCOOCH2CH2 Q N-- Q CH2CHzOO00CH=

QHiBss @oalt Vi geBotast Vioby @radsdat i ng Sol ution G was

prepared in the sane manner as Coating 1o Solution A

@ﬁﬁﬂkﬂc@xa PAtmd (\/) [ Ref 51 bel ow was. used as a
conparative )ggrrpound instead of Illustrative Conpound

PR Y G TS i

Sol uti Coating Solution H was prepar in the
same nﬁhﬁ‘e’fea& OBoHSRbeAenDed; Withaas @ RtorH rmometer and

Compound (VI) [Ref-61 bel ow was used as a 168 WO
20elinE) paye, PETB) B200 &Y, 2047 9%tolyl-N’,N*-bis(4 -methoxybiphenyl-4-

yDbenzidine 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
furthermore the mixture was reacted at the same temperature for three
hours. Then, the reacted solution was poured into ice water and
extracted with methylene chloride. 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 n-hexane and ethyl acetate
as a solvent, where the ratio of n-hexane to ethyl acetate in the mixture
was one to one. Thus, the objective product was obtained with the yield
of 2.53 g.

(Synthetic Example A-2)

[Synthesis of Illustrative 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 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 tetrahydr(;furan was delivered by drops.
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conparative conpound instead of Illustrative Conpound
B-35 for Coating Solution A H3C OCH2CH2OCOCH= CH2 N

w0 2006218 ... (VI) H3C OCH2CH2OCOCH= CH2  <Coe€T/0p006/309769
Solution 1> 5 Coating Solution'| was prepared in the

r ] Ol_LIt | Agexcept t.ha
P RS ES FRTpbOR B bHh 0B 8 whhes at o room
SRR, RS 0 Al bbmeleAoE PR Sson
(M1) CH20COCH= CH2 10 <Ul traviolet-light irradiating

Fesdpausdsinte icecwater anflextorated vtk ethphgpcetatst.al The extract
halide lanp with 160 Wcm Irradiation di stance: 120 mm

wasadhahi dpiedntveinhi yageddumVsuithte| hhddisabjeebed | #8 vacuum
60 seconds 169 WD 2006/121187 PCT/ JP2006/ 309769 Tabl e
5  dokQat 800! UFH§° DoAY rRbidael WA pu R TBRE) a Bifea gel

B1 C4 D5 7
chromatography with toluene as a solvent. Thus, the objective product
was obtained with the yield of 1.92 g.

The data of the objective product were as follows:

Melting point = 118.5 °C to 115.5 °C;

10 APCI-MS:m/z = 737;

UV-absorption spectrum in methylene chloride: Amax = 357 nm
and £=66,600 M-lcm'1;

HPCL purity (254 nm) = 97.8 %; and

IR measurement data: shown in the infrared absorption spectral

15 diagram (IR data No. 1) in FIG. 1.

H3C©\N /©/CH3
(J

(o] 0 [o]

(Synthetic Example A-3)
[Synthesis of N,N-diphenyl-N,N’-bis(4 -hydroxybiphenyl-4-yl)-3,3"
dimethylbenzidine]

20 In a reaction vessel equipped with an agitator, thermometer and

a cooling pipe, 6.04 g of N,N’-diphenyl-N,N’-bis(4’-methoxybiphenyl-4-y1)'
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F1 G4 HS5 | 3 The evaluation results indicate
that the acrylic ester conmpounds of the present

Wwo pweneiien had snall er amount of el usion conmpaPETIR2006/309769

her et of ore known char ge transport nononers shown in

RGP0 A0 o Al TR 0% placea
nmer.i zati o Owi ng.to such high-density cross-
%ﬁ? ntPestwasselumeas hging roppled é@%br igorfbunds of a hmethylene
present invention applied as an organic functiona
nhl@ndealsolldﬁona)ﬁ bamnotghromide s detivetat byedirees into the
can neet the demand of the inprovenent in the 1o

vestNi gall dukelirmidre ahd hﬁ@&tlﬂsswsé@n%a&e&' ré%t he same
abrasi on and scratches. [ Eval uati on Exanpl e

FERRLRA Ao i€ 8 “Tﬁ@ﬁp‘eﬁ§ rBRARAT ofiatidh @fs poured into

num p coati ng solu an und

L. ayer 15.a at| for charge nerating

feq watemang e %@ %lei? ﬁg he ipxgaRiG aﬁw@fﬁwashed
| ayer having the co 03|t|ons beIOM/mere applied and

oL lew@éqa@%tsemalrg‘,ce aardnit rveas hres dofedpfithonagdesium sulfate
(1) to (9) were prepared, each having an undercoat
bayesubjettedatol Ya@iues®neéntradionl. &ha ResidaeGeAs Eﬁtﬂﬂ&i with
| ayer with a thickness of 0.3 gn1and a charge .

A N A P
t n

38 4 eo fPat it IR el SE RO b oBY it bR in ¢he mikture

gv%ast hﬂ?e @c(r)] doxgjer Y ngus the objective product was obtained with the

yield of 5.47 g.
(Synthetic Example A-4)
[Synthesis of Illustrative compound (E-15)]

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 4.92 g of N,N-diphenyl-N,N’-bis(4’-
methoxybiphenyl-4-y1)-8,3’-dimethylbenzidine, 2.19 g of triethylamine
and 50 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 into ice water and extracted with ethyl acetate. 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 as a solvent,
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The nine types of photoconductors used the acrylic
conpounds of Illustrative Conpounds B-35 and C- 15 of

W0 b@eppza8ent i nvention 5 synthesized in Synt hetT/gP2006/309769

Exanpl es above and Ref-1 to Ref-7 used in the

eval uati on of hardenabilit bove res ectlve as the
vhapp dhe itghty of t?]ﬁ@necié?aﬁyqylr@ﬁ%@rtﬂ i Ahe mixtyg,pge seven to
transport layer. <Coating solution for undercoat

tlager >This| therobjectizs iprod oM 808 Obtaimadfveidhithedribld of 4.32 g.
Toray Industries, 10 Inc.): 2 parts Met hanol : 49

parts Th8dhedef thélgbjeative prododt artasillowon for
charge generating | ayer> Bisazo pignhent represented

by Str I a (MI1l) below 15 2.5 parts

Pol yw%‘%g %&l aﬁ%%HL manufactured by UCC Inc.): 0.5
parts &é&% n . 200 parts Methyl ethyl ketone:
80 par‘%g 1 OH HO CONH(( )) N=NO O N=N O

VIll) 20 <Coat| ng solutjons far, charge
t ransp tahseyption(spectipgp-meghgiomenehlopide: Amax = 329.5 nm
pol ycarbonate (Panlite TS-2050 manufactured by Teijin
£hér=63)200 Midm!; 10 parts 171 WO 2006/ 121187
PCT/ JP2006/ 309769 Charge transport nonomer (acrylic
ester OPEIOPALits(o% o) T8 £9Z)andl0 parts

IR measurement data® shown in the infrared absorption spectral

diagram (IR data No. 2) in FIG. 2.

e oy

HaC CHj

Using the hydroxy 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 Ilustrative Compounds D-1 to 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 chloride is used
instead of acrylic chloride.

[Evaluation Example 1]

<Elution from cured film>
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Tetrahydrof uran: 80 parts 1- % Tet r ahydr of ur an

solution of silicone oil (KF-50-100CS 5 manufact ured
whoogh2nset su Chemical Co., Ltd.): 0.2 parts HEEJIP2006/309769

obt ai ned phot oconduct ors (1) to (9) were evaluated for

t he ar ge spor based on the ha ecay .
exposJIrSI gﬂgsttlon%g)o |be S TS RiShAEe e psg{:h}ﬂustr%twe
avai |l abl e el ectrostatic paper anal yzer (EPA8200
GempbaodurB¥shy Ikastagtivai (%Iepound WiRs apel | campoynds for
10 That is, having electrified the photoconductors to

m&&%n\éevméf-l aor Rep7Hi SThesgainé typek\of thé ddatiangr ecliitions
a light of tungsten |anp was irradiated such that the

dzééél m&&e h &S lé'lﬁﬁﬁﬁuﬁf ﬁﬂgﬁe BRAt AFRAYHE ERE tolféf, and
e e

I"ux, thetlrre unt 1 | ectric potentla

| ved measur e sec cuI
R lgfﬁ@@;ﬁrv&awra g EEE the, Srittifhs Befow: oTHAL cured
otenti al (1_4;%1‘|E was obt ai ned after 30 seconds of
sutle a thigkressiafd sramese rRaparasec alheebpined cured films
i ndi cates the higher sensitivity, and the smaller
werd ipohenedain itethbapdesfurie foreddven daps,gend rthppamgunt of
The evaluation results are shown in Table 2 bel ow.

diabilos #olebiciPeardd EXROFHE Sn&YsurBdSi dual evaluation results are
Phot oconduct or No. Acrylic Conpound Potential (I ux

%my%ngn)rﬁﬁiloﬁ%%? uctor (1) Illustrative conpound D35
0

oconductor (2) Illustrative conpound E-15
0.81.1 ot.ocaonductor (3) Ref-1 Conpound 1.28 15
10 sheridrsmpletisr A1) Ref-2 Compound 0.99 12
Phot oconduct or ) Ref-3 Conpound 1.62 26
Phot ocdhdticatave &S)DIRemMB@ﬁmound 1.83 31 10 parts
Phot oconductor (7) Ref-5 Conpound 1.02 12

. Trimethylolpropane triacrylate: 10 parts
. Polymerization initiator (1-hydroxycyclohexyl phenyl ketone):
1 part
15 . Tetrahydrofuran: 84 parts
<Coating Solution B>
Coating Solution B was prepared in the same manner as Coating
Solution A except that Illustrative Compound C-15 was used instead of
Illustrative Compound B-35 for Coating Solution A.
20 <Coating Solution C>
Coating Solution C was prepared in the same manner as Coating
Solution A except that Compound (I) [Ref-1] below was used as a
comparative compound instead of Illustrative Compound B-35 for

Coating Solution A.
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Phot oconductor (8) Ref-6 Conpound 1.05 15
Phot oconduct or (9) Ref-7 Conpound 1.33 42 172 WO

wWQQO®6/11A82187 PCT/ JP2006/ 309769 The eval uat i onPCESRAC@309769

i ndi cate that the photoconductors (1) and (2) with the
acrylic ester conpounds of the present invention had

the favorable sensitivi té(H%n ﬁcﬁbegge t rappi ng

conpared to the conparat ocondtictors (3) to
(9) with the convention cryllc ester 5 conpounds
since they had the small | f decay exposure and no
rest potential. Therefo , these photacgpductors had

the favorabl e charg r s peL t property Evaluatlon
Exanpl e 1 (elutlonf MIM and Eval uati on
Exanpl e 2 (evalq§q|-~ éﬁansport property)
indicate that the " 1o acryllc est er conpounds of the
present i nvention was able to satisfy sinultaneously
E§ for tlon of a high-density cross-Iinking

nB3ns of a chain reaction which coul d
neet the nechanlcal durability and heat resistance
and t h€odtwgl Spmbivn Df wah erépamedaln the bamngemahnanapd@dating
property while the conventional charge transport

SeneE SA dfcepl! Ehat0Conlpeined AP, [Reﬁz]iocre)lbwc Al @ked as a
conpounds of the present invention are highly

SPAEAAT S BABHAT P4 AU i s o

onent. (Al),used in the present invention>
&%m?lb& le A-5) -Synthesis of
N, N-di -p-tolyl-N, N -bis(4'-hydroxybi phenyl -4-yl)benzi
dine- In a reactlon vessel ui pped with an agitator,
%ﬁb&z 7

thermonmeter and a cool i nd? 3 g of
N, N-di -p-tolyl-N , N -bisrrethoxybi phenyl -

o7
CH; \[::I‘CH

<Coating Solution E>

3

Coating Solution E was prepared in the same manner as Coating
Solution A except that Compound (III) [Ref-3] below was used as a
comparative compound instead of Illustrative Compound B-35 for

Coating Solution A.
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15

yl ) benzi di ne and 100 nL of nethyl ene chloride were
pl aced. While the 25 vessel was being cooled with ice,

wdaoai2ia87 a 1M net hyl ene chl oride 173 WO 2006PAR1PR816/309769

PCT/ JP2006/ 309769 sol ution of- boron tribrom de was
delivered by drops into the vessel, and furthernore

the m xture was reacted at the sane tenperature for

three hours. Then, the reacted sol uti op®¥as poured

into ice water and extracted with ne ene chl ori de.

The organic | ayer was shed wit r and

separ at ed, a@dfiQHcﬂaﬁ-@ﬂCf@CH :@ N magnes@m

sul fate and subjecte 0 vacuum-Ttonc ration. The
residue was purified with a silica chr omat ogr aphy
with a mxture of n-hexane and ethyl acegate as a

sol vent, where the ratio of n-hexane to ethyl acetate

in the mxture was one to one. Thus, the objective
product was obtained with the yield 10 of 2.53 g.
tSoatimerSdutionibt e A-6) -Synthesis of Illustrative
conpound D-35 In a reaction vessel equipped with an

agi t at OpatingeSalntmeheC ,was pramredgnpiheessand mannepps @pating
funnel, 2.44 g of N, N-di-p-tolyl-N,N -bis(4"- 15
BBhitfosy A pheat -thay | CoapOINETV)L [REf-8] Helow was used as a

triethylam ne and 50 niL of tetrahydrofuran were

-1 nt S I X - .. .
BhAREL 0 Ao DR Sy, PGt RhpBlng o5
el jver y drops. The vessel was subjected to
&ngﬂgoﬁﬂfl N3® nminutes at a room tenperature. Wen
the reaction was conpleted, the reacted solution 20
was poured into ice water and extracted with ethyl
acetate. The extract was tK&m dried with magnesi um

sul fate and subjected to vge AHsconcentrati on. The
obt ai ned resi due was purif with a silica gel ...qv

chr omat ogr aphy wi th tol yaneyas solvent. Thus, the
obj ect i v@:pﬁﬁﬁQ@CHzCHz—@-N CH,CH,OCOCH= CH,

<Coating Solution G>

Coating Solution G was prepared in the same manner as Coating
Solution A except that Compound (V) [Ref-5] below was used as a
comparative compound instead of Illustrative Compound B-35 for

Coating Solution A.

H;C. __CH,
OO
CH,= CHCOOCH2CH2—Q N NQ CH,CH,0COCH= CH,

<Coating Solution H>
Coating Solution H was prepared in the same manner as Coating

Solution A except that Compound (VI) [Ref-6] below was used as a
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was obtained with the yield of 1.92 g. 174 WO
2006/ 121187 PCT/ JP2006/ 309769 H3C CH3 I \ | OO

WG @80 O C- H=CH2 (D 35) (Synt heti c Exanpl BCBIP2D06/309769
- Synt hesi s of
N, N - di phenyl -N, N - bi s(4' - hydr oxybi phenyl -4-yl ) -
enmpersgiivengompaeng instgade ot IHRstraiwes] %fepgﬁaé \B i3ﬁ for
an agitator, thernmoneter and a cooling pipe, 6.04 g
%aﬁn@%lptﬁenyék.- N, N - bi s(4' - met hoxybi phenyl - 4-yl) -
3, 3' -di met hyl benzi di ne and 200 nL of nethyl ene
chloride were placed. Wile the vessel was being
cooled with imge, 30 nL of a net bghgrocochtoni de

sol ution of borpr tribrom de #wgs delivered by drops
into the 1lo ve and furt Dre the m xture was

reacted at the Sane nperayure for six hou_l_r_z D Then,
the reacted sol utjo s(g%“ ed into ice watef and
extracted wth oroform T,

organi c | ayer was
washed wth and separat#d, and it was then
dried wth magoesi um sul fate aodHgulcecHeddt o vacuum
concentration. The residue was purified with 15 a
silica gel chromatography with a m xture of toluene

é@@aﬁ gyéolﬁﬁ% e as a solvent, where the ratio of
t ol uen to et acetate in the m xture was nine to

one. ive roduc obt ai ned wit e,.
orei d Pa%nggﬁeﬁu@eg?‘nm& DS dhe s St Al ftine
of Illustrative conmpound E-15- Z

Solution A except that Compound (VII) [Ref-7] below was used as a

comparative compound instead of Illustrative Compound B-35 for

Coating Solution A.

CH,0COCH=CH,

&
cnsci—( y— Y (VD)
»,

CH,OCOCH= CH,

10 <Ultraviolet-light irradiating conditions for cured film formation>
Lamp: metal halide lamp with 160 W/cm
Irradiation distance: 120 mm
Irradiation intensity: 500 mW/cm?2

Irradiation time: 60 seconds
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WD 2006/ 121187 PCT/ JP2006/ 309769 1In a reaction vesse
equi pped with an agitator, thernonmeter, a cooling pipe
wa@eaea2dspppi ng funnel, 4.92 g of PCT/JP2006/309769

N, N - di phenyl -N, N - bi s(4' - met hoxybi phenyl -4-yl)-3,3".
di_net hyl benzi dine, 2.19 g of triethylamne and 50 nL
bledt r ahydr of uran were pl aced, which was agitated at
R od T SR dne TP ek B EIdkl @ by ¥y essel , a mxture of
2 i of agryfoyl chigride and 3.0 nL of
tetTagiydrofgran was defjivered by drops. The vessel was
subjegted tQ reaction f,0r one hour| at a room
—tenpggature. Wien the geaction wds conpl eted, the
gactgd sol gtion was poured into 1jce water and
eXtTagted wWijth ethyl acgetate. The |extract was then
—driedgW th 10 magnesi umg sulfate and subjected to
—vacuugn concentration. Bie obtained residue was
purifijed wWiih a silicag€el chromatiography with a
mxture of toluene and cyclohexane as a solvent, where
t he r &hoeviluatpineemiltoindicatehthatnhg actyiie egirr gpmpounds
was seven to three. Thus, the objective product was
¢iotlad pedsant Antvdietion e Ginal&E2 agnodhtQod dbusiok=Ebipared to
(E-15) HCGHCGON( )-Q---- 15 H3C CH3 <Exanpl e
]%'r!eﬁofépe UAGRE & Ol a oY BFa 3% Inénd b Ak D% 1P fin3 Confifrative

charge generating layer having a thickness of 0.2.
m and a charge, transport .layer Rawing a.ihjc S fa:

5 Bevglen i offe By B £ XI5 R wRigh D hAgRG® txtbtinie
drying_a coating_solution for_an undercoat. | ayer, .
dearsibyn §ys 6hatn awlymerizationar Jawyes e‘iOatSPﬁé h’&}ége%ﬁgY ross”
coating solution for a charge transport |ayer having
Hifleirfoo ktrowt- e, campas iy Hic crster espgouindelo§ the present invention
al um num cyl i nder having a dianmeter of 30 Mm On this
&[kb”l[eg? as an organic functional material for various organic

semiconductor devices can meet the demand of the improvement in the
10  mechanical durability and heat resistance against the abrasion and

scratches.

[Evaluation Example 2]

<Evaluation of charge transport property>

On an aluminum plate, a coating solution for an undercoat layer,

15  a coating solution for a charge generating layer and a coating solution for

a charge transport layer having the composiﬁons below were applied and

dried sequentially, and nine types of photoconductors (D to (9) were

prepared, each having an undercoat layer with a thickness of 0.3 pm, a

charge generating layer with a thickness of 0.3 pm and a charge

20 transport layer with a thickness of 20, pm. Regarding the coating
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176 WD 2006/ 121187 PCT/ JP2006/ 309769 transport |ayer,
a coating solution for a cross-Ilinking charge

wo ea@espiast | ayer having the foll owi ng conposiRCDIP20&©309769

spray-coated and let to dry for 20 mnutes. Then, the
coat ed |ayer s cured by irradiating a_light under

B t’c%‘n&g i yrhargentransoRst jlager, appcrassHinignewsbcture was
irradiation 5 distance of 110 nm irradiation
formeerb by ¢hein palymevieationadterrcoatingt amh dryinge of 240
seconds. The sanple was further dried at 130 C for 20

i nut e$he hihertypas of @ietbddondiuetorshadedietid ABSARY dothp¥@hds of
having a thickness of 5.0 gm Thus, an

o]rgoTels | & P c u = Ofe t t. .
Fllrlll\&/‘%%?ﬁgg was ta&%e?gﬁogﬁ&g‘gﬁ% (gfol u%i o‘%r eg %gp invention
N HeRER0, uEE thasds GRS Abbx Aot B Laiockiol 7 used in the
I ncorporated) 6 parts Mel ami ne resin (SUPER
srdrakonohgideaebilisy abyvars spestivaly ak the ¢odposittensof the
I ncorporated) 4 parts 15 Titanium oxide: 40 parts

ddettihyg seluthion slaftaodeargeGrpaspart 1hfgoat i ng sol ution for
charge generating |ayer] Bisazo pignment represented

- B oh iR gf Rl hiQuh ek ShaNRHE #hydrsr mula: 2.5 parts C
CH3 / HOOHOO

/ HO HN 1T N N=N N=N 20
PoL yvi By B ME Festr (- 880G AShUEST uP¥a BP TS Thitudines,

parts

Inc.): 2 parts
Methanol: 49 parts
Butanol: 49 parts

<Coating solution for charge generating layer>
Bisazo pigment represented by Structural Formula (VIII) below:
2.5 parts
Polyvinylbutyral (XYHL manufactured by UCC Inc.): 0.5 parts
Cyclohexanone: 200 parts

Methyl ethyl ketone: 80 parts

R o

<Coating solutions for charge transport layer: (1) to (9)>

Cl

Bisphenol Z polycarbonate (Panlite TS-2050 manufactured by

Teijin Chemicals, Ltd.): - 10 parts
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177 WO 2006/ 121187 PCT/ JP2006/ 309769 Cycl ohexanone:
200 parts Methyl ethyl ketone: 80 parts [Coating

wa@edoati2ias? f or charge transport |ayer] Bi sphenedT/ZP2006/309769

pol ycar bonat e (Panl ite TS— 2050 manufactured by 5

TEIJIngﬁlhem als Ltd.): art Charge tranpsport .
mat er i L3RR QIH%T MY GGieHEPT YpGHhown In
formul a: arts H3C H3C Tetrahydrofuran: 100 parts

10 1- %Tabler Kydr of uran sol ution of silicone oil 10 parts
(KF-50-100CS nmanufactured by Shin-etsu Chem cal Co.,

Ltd. ) : Tetealyalrbfurp@oat i ng sol ution for cross-Ilink80garts
charge transport |layer] Conponent A (Illustrative

Conpoun%l?fe%?a\h oAl SolutRPANENER oil (KF-50- 100CS
(trimethyl ol propane triacrylate KAYARAD TMPTA

ot ocur el g SO A Riea 6P KR0: [ Ona 0.2 pamts

groups f three ndthe rati o of nol ecul ar
to t he TRGnplaRed mhed Ct‘@}'rso&ﬁsto ) g@ye 1¢ya) aatasig for the

Conponent C 20 - 1- hydroxycycl ohexyl phenyl ketone

ChRGECURE<I®4t prepeftycbased] omy thk dealSpkeiagl ¢xposure and rest
Chemicals) 1 part - Solvent (tetrahydrofuran) 100

patdritiall (8inkD 22 QBRI EAIBTy REHiTRA0 08188946 ic paper analyzer
(EPA8200 manufactured by Kawaguchi Electric Works Co., Litd.).

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
irradiated such that the illuminance at the surface of the photoconductor
was 4.5 lux, and the time until the electric potential halved was
measured in seconds to calculate the half decay exposure Eis (lux-sec).
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 smaller charge trapping.

The evaluation results are shown in Table 2 below.

Table 2
Residual
Photoconductor No. Acrylic Compound Half Decay Exposure Euz Potential
(lux - sec) V)
Photoconductor (1) Illustrative compound D-35 0.78 ) 0
Photoconductor (2) Hlustrative compound E-15 0.81 1
Photoconductor (3) Ref-1 Compound 1.28 15
Photoconductor (4) Ref-2 Compound 0.99 12
Photoconductor (5) Ref-3 Compound 1.62 26
Photoconductor (6) Ref-4 Compound 1.83 31
Photoconductor (7) Ref-5 Compound 1.02 12
Photoconductor (8) Ref-6 Compound 1.05 15
Photoconductor (9) Ref-7 Compound . 1.33 42
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<Exanpl e A-2> An el ectrophot ographi ¢ phot oconduct or
was prepared in the sanme nmanner as Exanple A-1 except

wao b@b/1agponent A in Exanple A-1 was repl acedP@IF208309769

parts of Illustrative Conpound D35 and five parts of

ol ect r SBROUEPABHPC SR SBORRE ThRt aheebilareiducorm D) and

epared in the same manner as Exanple A-1 except that
@nﬁ’éﬂbﬁ he Aacryhcggg%mgm@opmj@soﬁ the regemly invention had the
II'lustrative Conmpound E-15. 10 <Exanples A-4 to A-8>
Evaotblphetngtpty capdot e ochacgeor srafpihganpnesarddd t® the
A-8 were prepared in the sane manner as Exanple A-3

Eéfﬁgakaﬁbél;phbb&coh@&ms@) t@(g)tvbﬁhmsc%dvbﬂhoﬁgl st?ﬁrlﬂ-,eester
transport layer in Exan'p e A-3 was ch ange to the

A5 455 35 0 A0 AR RO EB Mo o
Hﬁ%}aﬁ \ﬁ%%ﬁg]rg, Zhgsee)pg)\gggc O epar edhﬁgn{l{}f fwc?qr%ble charge

nple A-1 was repl aced by the foll ow ng conpound. H3
traﬂSPNrtPI-‘OI@HQYCI-Q CCCCH= CH2 H3 20 <Conparative
Exanpl e A-2> An el ectrophot ographi ¢ phot oconduct or of

Conpar Bvalteatkod Bxaanply 2 (eBsiigd €Rahechred filiR) s@@EEvaluation
manner as Exanple A-1 except that Conponent Ain

Examlie 4 (é YREHEP lo?%?ﬁ pg% 6“(%%2#‘% Q&\Mp@tﬁofﬂ%ﬁé’&‘é that the

179 2006 121187 PCT.

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
and heat resistance and the development of the favorable charge
transport property while the conventional charge transport monomers
were not.

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-4-yD)benzidine-

In a reaction vessel equipped with an agitator, thermometer and
a cooling pipe, 2.73 g of N,N-di-p-tolyl-N’,N’-bis(4’-methoxybiphenyl-4-
yDbenzidine and 100 mL of methylene chloride were placed. While the

vessel was being cooled with ice, 10 mL of a 1M methylene chloride
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H3C CH3 N CH2 CH2 -0- ocoC= CH2 H3 <Conparative
Exanpl e A-3> An el ectrophot ographi ¢ phot oconduct or of

w@ovparasi ve Exanple A-3 was prepared in the Ben@EP2006/309769

manner as Exanple A-1 except that 5 Conponent A in
Exanple A-1 was replaced by the follow ng conpo und.
sgationaridmrenHribremple wassdivered oymsteans it the ygssel, and
el ectrophot ogr aphi ¢ phot oconduct or of Conparative
Exahptmorddtde waixtpre parsexkacted hé thamanmmbempersture for three
Exanpl e A-1 except that 10 Conponent A in Exanple A-1

H@tirsf epiTpead e tBgcted lseMMtith GRAP Opdeke dHEtOGEEHT a2 and
N -<D'- CH=C H3 <Conparative Exanple A-5> An

%t%%ife%paﬁ;bsgfe%ﬁme%epaﬁg dl‘a%” d 5L O(Sré%an@%?é%r @21’5 Washed with

prepare h the

P b o R o R A an
2006/ 121187 PCT/ JP2006/ 309769 CH3 CH3 CH2=CHCOOCH2CH?2
sulgeeted? b0 o@du@n concentration. The residue was purified with a
silica gel chromatography with a mixture of n-hexane and ethyl acetate
as a solvent, where the ratio of n-hexane to ethyl acetate in the mixture
was one to one. Thus, the objective product was obtained with the yield
of 2.53 g.

(Synthetic Example A-6)

-Synthesis of Illustrative 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-yl)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 tetrahydrofuran was delivered by drops.
The vessel was subjected to reaction for 30 minutes at a room
temperature. When the reaction was completed, the reacted solution
was poured into ice water and extracted with ethyl acetate. The extract
was then dried with magnesium sulfate and subjected to vacuum
concentration. The obtained residue was purified with a silica gel

chromatography with toluene as a solvent. Thus, the objective product

was obtained with the yield of 1.92 g.
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<Conparative Exanple A-6> An el ectrophotographic
phot oconduct or of Conparative Exanple A-6 was

w@e@parys’ i n the sane manner as Exanple A-1 exBE€pPIPA6E109769

5 Conponent A in Exanple A-1 was replaced by the
foll ow ng compound. H3 CH3 CH2 =CHCOOCH2CH2 N N
CH2CH2OCOCH=CH2  <Coppar ative gfarrpl e A-7> An

el ect rophot ogr aphic p @ or of Conparative
Exanple A-7 was preparédni vt he sane manner as

Exanpl e A-1 except that 9 Conponent A in Exanple A-1
was replaced by the fol |l sgwng conpound. H3C ZD

, OCH2CH2000CH= CH2 N -<Di CH=C OCH2CH20OCOCH = CH2 H3
C <Conpar ati ve Exanpl e A b An el ect rophot ogr aphi c

phot oconduct or‘.?
prepared iff %ﬁ%ﬁ ﬂ”zl Xﬁg’g)pt t hat

15 Conponent A in Exanple A-1 was replaced by the
foI I ovm conmpound., 181 WD 2006/ 121187

09470 JO HH CH, Z The pr epar ed
eI ect rophot ogr aphi ¢ photoconductors of Exanples A-1
tSy b senof NaWpdiphiny E NG Xerivid (d5hpd doxtybighényiet-¢1)- 3,3
visually observed for the presence of cracks and film

gxhetiydbbRsdidd-so, the gel fraction of 5 each
cross-linking charge transport |ayer was obtained with

the f OM %V‘ff({;‘i%tmﬁr&e%‘ig}l%(&u -{)Iaatw th at n&; fagﬂg,ptgxr%{n}o%%qer and

sol ution or a cross ng ¢h arg
X’a(l:%o 1Inrgepcli)lay6 %[A)lp o?%fﬁ\?dlp%enyﬁ%%rglstj Sl’ltlét%to?(yi)lr]p}}eg?d -4-yl)-

3,3 -dimethylbenzidine and 200 mL of methylene chloride were placed.

While the vessel 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 chloroform. 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 acetate in the mixture
was nine to one. Thus, the objective product was obtained with the
yield of 5.47 g.

(Synthetic Example A-8)

-Synthesis of Illustrative compound E-15-
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same manner as respective Exanpl es and Conparative
Exanpl es, and the sanples were subjected to |ight

WO peoad2E87 on and dryi ng under the 1o sane condPCT/@Iree06/309769

The filnms were then inmersed in a tetrahydrofuran
solution at 25 C for |ve day d the fraction

was obtaPnERACEOBNVESRe %Bp@«iawzﬁs%n aﬂaga%smqr@%m@ ter, a
shown in Table 3. 182 WD 2006/121187 PCT/JP2006/ 309769
Tabing Biper and-4 idrkppigeShninade 4 Q% ggef N Nirdhdranytlay ¥ -bis(4’
Qobservation Gel fraction (%9 Film Thickness (m

l@éﬁﬂﬁﬁnﬁhén)%l -§-yEe8® -98metixAdAbpheiding 2.109 G@odf YPiethylamine
nple A-3 5.0 Good 99 Exanple A-4 1.0 Good 99

e 6. i@w@%ﬁ&wﬁ@@wﬁ%@&%ﬁgﬁ%&m axoom
BRI s 510 RoH s RIABARER (A BeRrpP L ARSIoY. ghloride
Good 95 Conpar ative Exanple A-4 5.0 Good 90 '

DodPad anlof teiphyidrofumnswes dediveeed by dromsparldia vessel was

.Example A-6 5.0 Good 96 Conparative Exanple A-7 5.0

sulgdcted tCaopatiai ifue dncahpue ad- 8 ooth GonheRbture. When the
reaction was completed, the reacted solution was poured into ice water
and extracted with ethyl acetate. 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 as a solvent, where the ratio of
toluene to cyclohexane in the mixture was seven to three. Thus, the

objective product was obtained with the yield of 4.32 g.

o}

H2c=ﬁ—('§ o @ QH -C- ~C=CH, (E-15)
3

<Example A-1>

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 pm were formed by sequentially applying
and drying 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 following compositions respectively on an

aluminum cylinder having a diameter of 30 mm. On this charge
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Next, photoconductors were prepared in the same manner
as Exanples A-1 to A-8 and Conparative Exanples A-1

wo eosaBiiexcept for the photoconductor of ConpRCHEIR2065/309769

Exanpl e A-5 which had cracks in the 5 formation of the

ross-1|jnking charge transport l|layer. Using these
glf?disé’e% E@éftrorasc‘éﬁ#ana gobwiapn or 12 sresschinlsng chewge transport
operating tests with 100,000 sheets of A4 paper were
fsrerohansag thee fglloringoeduposit®nvwens sprayrdoatedand let to dry
process cartridges for el ectrophotography, and an

foTeREe mienipes ur théhotte souteddabay Wit GRRdWY HralddSi®he a light
di ode of the renodel ed 10 i nagi o Neo 270, nanufactured

j 1td. anfi he ;. ..
B 306 CRRABHS -hine P RaBARTIRAN S HE WAL, hlSdiation

initial unexposed electric

., _Then e filmthicknesses.of t | ayers were,
fistatfoht 110 Goiny (R SERGRITINY afaoam Byom) wubitradiation
grintiq?s. Then, the wear anmount was cal cul ated from
e @f {4344t seeamdsherldur sampde twias funther dfiedhat d39p¥E Sor 20
in a 15. solid imge area was counted per unit area.

Ainofed he dbemt ra ccrossdinking cB8NArad@0H6t214Pdr having a
PCT/ JP2006/ 309769 of the exposed area was neasured

tHitRhedsOoft 510 |RRET QN aﬁ@e&%ﬁzotégra%ﬂgxc ﬁ&ﬁg%dg{%g;%ﬁ of the

The results are shown in Table
r N . iti.al M. Final VL 50,000 Copies (gm
%ﬁ%?%pﬁggﬁg“%{W?26*6?““%§anp|e A-1 Good 0.5 0 to 5 80
Example A-2 Good 0.5 0 ta 5 80 95 Exanple A-3
%g@&l% gﬁ&‘%t%‘ ér%ld@SCO@)(laﬁﬁﬁe A-4 Slight background
fog 0.8 0 to 5 80 95 Exanple A-5 Good 0.5 0 to 5 80
95° ExAHpideresin (BEEKOSOI01807608ALARanufactured by

Dainippon Ink and Chemicals, Incorporated) 6 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
Cl : CHs
H o 0 O H
Polyvinylbutyral (XYHL manufactured By UCC Inc.): 0.5 parts
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Exanple A-7 Good 0.6 O to 5 85 135 Exanple A-8 Slight
decrease 0.6 0 to 5 95 150 in imge density

w@vparasi ve Severe decrease 1.3 10 to 20 180 PSDJIP2006/309769

Exanple A-1 in imge density Conparative Severe

decrea 10 to 20 180 230 Exanple A-2 in i
densit?’eég(m? P62 Good 1.2 10 to 20 85 120 ngﬁﬁlpé“ts
A- 3 Conparative Slight background fog 2.7 10 to 20 85
115 vé epbyl kedfpar ative Slight decrease 0.8 80parts
5 120 195 Exanple A-6 in inage density Conparative
Hevating dobutias éorichhrgetivads k0 1206r] Exanple A-7 in

i mage density Conparative Severe decrease 0.8 0 to 5

150 24®ishXaBll 2 pbtyaibriatB P adEES TSY26%50 mlﬁabﬁ&eurby
Table 4, the electrophotographlc phot oconductors 5

t he pr%ﬁg}%dh%yﬁ%isomgztone hand had the nore

superi or rasion resistance and on the other han(c)lparts

enabl e ntin th fe ec agong

thé or glmrse 55%?%@%% el rﬁpweﬁ%b Ghegelagign

resi st ance. articular, a white spot caused by

sili caS’SmiChgl‘afl omazld'ess |ikely to occur, and theyparts

had the sufficient image stability for |long-term 10
use. It is evident fromthe conparison wi th

Conparati ve Exarrp'f*é at these tages are ow ng
to Conmponent A used 4 n }he present(@entl on, and it

shows that an el ectrop 0 oconductor
whi ch contains on i%izigrf a tur coatlng

conposi tion obtaine m
Ha T

. Tefrahydrofurani 100 parts

»  1-% Tetrahydrofuran solution of silicone oil (KF-50-100CS
manufactured by Shin-etsu Chemical Co., Ltd.): 0.2 parts

[Coating solution for cross-linking charge transport layer]

+  Component A (Illustrative Compound D-35): 10 parts

¢ Component B (trimethylolpropane triacrylate 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

. Component C

- 1-hydroxycyclohexyl phenyl ketone IRGACURE 184
manufactured by Ciba Specialty Chemicals) 1 part

- Solvent (tetrahydrofuran) . 100 parts
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the radi cal polynerization of Conponent A of the
present invention has 184 WD 2006/ 121187

wean6APA06/ 309769 superior properties. Al so,PEEJP2006/309769

i ndi cated by Exanpl es, the conbination of Conponent A

and Conponent B of the present invention provides a
mplek @51 e phot oconductor with the snooth surface,

extrenely superior abrasion resistance, |ow rest

pot ent Aal elactrophbtdgraphiy phetiocynduetod waespreparaddan the same

defects. Exanples al so show that the cured coating

g Std2hs Wxdf1eC AP @XeEh 0 Ph ¥t Cothftafnl €& In PNRARptd 84 was
under the presence of photo-polynerization initiator

was, ef facti-ve. In additiaon,.,. r [t

BaCEN T PP e " kit P 00 43 B e pants of
ﬁi ckness (ggg Iesaﬁ(‘han 1 gm and the residenti al

:5 vetratiye 2RENtldR- 10 property degraded with the
decrease in gel fraction when the thickness exceeded
FxgmpleASef ore, the favorable properties were’

mai nt ai ned when the thickness of the cross-Iinking

char ge At afeg@bphoidgespMRs phodddorductér osf Fhbfinple A-3 was
phot oconductors cured under the curing conditions of

Egggg%leﬁsinv\ﬁ{ee s%@lteeﬁl%%%g P ?ﬁ&hﬁ)@% INA] '(jé)%%{)? ?fégtg goﬂbone nt A

ct to an organi ¢ sol ven ase

fraction data. This inpli that.th superj ar

i Hargnle S 47 eps eBlashi byndB Rt L PEIPITEA Helb-

achi eved under such conditions. <Exanples A-9 to ,
Heedy AdpHyB&gr aphi ¢ phot oconduct ors of Exanpl es

A-9 to A-14 20 were prepared in the sane manner as

Exanpl Eldettosxategtaphnatp hoforumadmetdrsAfExamplanldetofrA 18 were

was replaced by Illustrative Conpounds shown in Table

?reﬂ—ﬁ%df id thd BhalenRSHnek efshExﬁﬁl(fﬁt? 4-%2&3&@& ¢hat ¥8e thickness

ransport |ayer was 5.0 gm for al
oconductprs. The surf rr-vation_ and .
BEPh S TR Ogs e HauBhhir BRPESIHERREEA R v chaneed
to the film thicknesses shown in Table 1.
<Comparative Example A-1>
An electrophotographic photoconductor of Comparative Example

A-1 was prepared in the same manner as Example A-1 except that

Component A in Example A-1 was replaced by the following compound.

-
e

<Comparative Example A-2>

N —©—~ CHz CH; OCOGH= GH,

An electrophotographic photoconductor of Comparative Example
A-2 was prepared in the same manner as Example A-1 except that

Component A in Example A-1 was replace(i by the following compound.
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25 sane manner as Exanple A-1. The results are shown

in Table 5. In 185 WO 2006/ 121187 PCT/JP2006/ 309769
w@edwsti2a8] operating tests were performed w t hP€TI&606/309769

phot oconductors and a toner with silica additive in

the sgng manner as Exanple A-1. The results are shown

in Tabl'e\6. Table 5 Illustrative Conmpound No. Surface
observation (%9 Exanple A-9 C 32 Good
99 Exarnp A2 10 C- 38 Good 99 Exanple A-11 C 39 Good

99 Exa 4-12 D70 Sgod 99 Exanpted-13 D- il Good
99 Exanple A 4 =@== 9, G, mq&:cﬁf&enﬁz
Wear (m Nundser of Y al VL Final 50, 000 Copi es

White Spg -\/) (-V) Exanple A-9 Good 0.5 0 to 5 85
D A-10 Good 0.5 0 to 5 85 100 Exanple A-11
.5/0=0 5 85 100 Exanple A-12 Good 0.5 0 to 5
85 105H;Exanpl e A-13 Good 0.5 0 to 5 85 105 Exanple
A-14 Good 0.5 0 to 5 85 105 It is evident fromthe
¥Genipagative Exzirepke Ardd Table 6 that a phot oconduct or
of the present invention has the superior properties,

as i n Ahhgesi2sshetbgExsiR! Sisotebd®uctor of Comparative Example

A-3 was prepared in the same manner as Example A-1 except that

5 Component A in Example A-1 was replaced by the following compound.

HsC

Hs

<Comparative Example A-4>
An electrophotographic photoconductor of Comparative Example
A-4 was prepared in the same manner as Example A-1 except that

10 Component A in Example A-1 was replaced by the following compound.

HaC OCOCH=CH;

O

Hs

N —QCH=C©

<Comparative Example A-5>
An electrophotographic photoconductor of Comparative Example
A-5 was prepared in the same manner as Example A-1 except that

'15 Component A in Example A-1 was replaced by the following compound.
180



10

15

According to the present invention, a |long-Ilasting
phot oconductor 1o having the favorabl e abrasion

w0 e®b3tHsTe as well as electric properties W PCT/IE206309769

defects due to white spots nay- be provided by using a
cured coating conposition obtained fromthe radica
pol ynmerization of ConponentCH)l on the surface of the
phot oconduct or. Especially, k nonz, conventional
el ect r ophot ogr aphi ¢ phot ocgfidu omﬁhaving t he superi or
15 abrasi on resistance as as reduced rest
potential may be obtai ned sposing a cured
colati ng corrposit}on Al Ne IA /‘= adi cal ]
pQl yner ' (Zonmpongnt apo ponent B on the
s@i%‘@éhaﬁﬁ&ﬁk o ApH con@Ue@Uzoﬁ‘f&WHECHz
a cured coating conpasit/ion 186\\0
PCT/ JP2006/ 309769 obt ai ned by. the radi cal
pol yneri zati on of Conmponent Al, Conponent B and
iryBRarative E’Fam@eﬁqu?ace may be provided
comercially at a low cost since such photoconductor
havi ng Arhelextipiptiodogyapipe phiotscomalncber of &oinhyarative Example
manufactured in a short period of tinme. Therefore, the
USE @fast B!r@%a'i‘eﬂh b RN dHATeOm Hdfle P 28V EEndfle! ABRDGxcept that
form ng nethod, an inmage form ng apparatus and a

g ral ' ' . Wi t h
CBREOROA h FibRIA o) TRHFC T 1, BRBRIAL Smblolila
(Synthetic Exa e B-1) [Synthesis of .

il i %O In a
gt or, thernoneter

p-t ol yl - bi s(6- hydRoxy>2- napht hyl ) =
reacti on vessel eq
and a cooling '
a L =0 s(4'
ﬁ%?%b%é%@kéﬁlc esse

bei ng cool ed i ce, a met hyi'ene chl ori de

;Qhﬁﬁ'Qﬂﬂgﬁagggﬁﬁﬂegg?bronide was delivered by drops

into the vessel, "and furthernore the 15 m xture was
\rNZ:Ct e%nateléclel%p%%%g}a%%)ce rp%togorc%nfd%rcto%ngf E%lrjr{par%gquel ]Elxample

A-7 was prepared in the same manner as Example A-1 except that

! with an
3 4 g of

e

Component A in Example A-1 was replaced by the following compound.

HsC,

\;\ . /OCH20H20000H=CH2

He & OCchHZOCF)CH = CH,
<Comparative Example A-8>
An electrophotographic photoconductor of Comparative Example

A-8 was prepared in the same manner as Example A-1 except that

Component A in Example A-1 was replacea by the following compound.
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further reacted for one hour with the tenperature

increased to a room tenperature. Then, the reacted
w@eloatizias? was poured into ice water and extr apCEIP20A/I09769

ethyl acetate. The organic | ayer was washed with water

and separated, and it was then dried wth nmagnesi um

sul fate and 20 subjected to vacuum concentrati on.

Thus, the objective product was oB¥EfFdE<tHi th the

yield of 2.38 g. (Synthetic Exa#f B-2) [Synthesis of

[I'lustrative Conpound 9 ayLe&acti on vesse

equi pped with anHggi-Hg enfroneter, a 25 cooling

pi pe and a dropping f&r =2 23 of

p-tol yl -bi s(6-hydroxy-2- 18 6/ 121187
PCT/ JP2006/ 309769 napht hyl ) am n&; of
triethylam ne and 25 niL of tetrahy%ﬁ%%g?%ﬂnzmere

pl aced, which was agitated at a roomtenperature. Into
the vessel, a mxture of 1.2 nL of acryloyl chloride

and 2. ®bairxepared relngidephotogmaphiespletdcondudiory aff Bgamples
The vessel was subjected to reaction for 30 5 m nutes

A1 doAo8manc Coaipdrative Mhemplhe Ar B a6 A-8nwdasSvisually observed
conpl eted, the reacted solution was poured into Ice

Y&t e Rchett TAraHk Vbl ﬁﬁﬂsé&folfeggzgt 2%1(;13[‘ gggr’ggg ?'g%ption of

was then dried with nagnesi um su

enptration. The,obtai ned, resi due :
Loty PR TR B g LS S B SR AT The following
m xtuyre of p-hexane and toluene lo as a solvent, where
P?@eaé}f"‘?-o gﬁ”ﬁ-%ﬁ%x&’ﬁ‘e ceating| selysions fare anicrasgrlankiag charge
one to nine. Thus, the objective product was obtai ned
ttamispotie 1apieg| wasf diréctdp appliike tolatm abimtiheno Bjbstriave in the
product are as follows: Melting point= 176.0 Cto
damheOmenndd APtdspP¥etive ZExamPls and Comparative Examples, 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 gel fraction was obtained from the

mass decrease. The results are shown in Table 3.
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LTV-absorption spectrumin nethylene chloride: Xmax
319.5 nm and e=29, 100 M?cm ; HPCL purity (254 nm

wON81M18and | R neasurenent data: shown in thePCTir2006399769

absorption spectral 20 diagram (IR data No. 3) in
%&q% CH3 HZCGCHCOOGHCH (F-99 ONO 188 W
21187 PCT/ JP2006/ 309769 (Synthetic Exanpl e B-3)

[ Synthesis of 4-dif- p- T gl aiap- 4 i S(6- hyuroxy=2-
nap hthyl) am nobi P O gMthansdolt 18ef €QCt | elﬁac?es’s‘ek}elfract:ion (%)
equi pped wWith an agi tEkOrhickhde (mpmet ePbsarvations | g

cool i mgmple@er 2. 79 g of 5.0 Good - 99

- t ol plaapien@e 4' - Dbi[s(4" - et HiEXy- 2- Good 99

napht Bdapgiabi phenyl and H® nlL of et hygl.gne ¢hlori

wer e maagRd-4 Wi lle the vessel was BDel NGo,g00l €d Wi T

ice, HldmpleAcd a IM nethyl eie chloride gQiution Of gg

bor onedafbleracem de was del | ves ed by dif opSgéat 0 { he 99

vesselbxamglR@-1 he m|xture wasoreacted|at ¢he sape 97

t enpedaimgle@d-§ or one 10 houpo The m Xtur@owas furthegy

r @aphedvallxample @Mt enper ataur e for ohe &QRWr. fThen, §he

r @aphadveaatible @2 WAS pouregh I Nto i ce waggl ang 93

eCdnpaatietEmbla At hyl acet atee. The of gang&dal ayer wasgs

vasdpedtivd BEdamplaierr | and separ at ed, apd 1&cwas fhen gp

dCompelratived Hxamplgnessiium sul f atee and sUbj eghied tp vacusm

cnpentivelixnople ABhUS, the aly ective prodegl was 15 o6

olvimpiaseck Raminple Afve |yvi el d ofs.®@2. 43 g. [ Syntdeti c] Exanpde

BofpataGuerRzhmsle 8-80f |1 | ustrsa i ve Conpounghok- 22 96

Next, photoconductors were prepared in the same manner as
Examples A-1 to A-8 and Comparative Examples A-1 to A-8 except for the
photoconductor of Comparative Example ‘A-5 which had cracks in 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
exposure light source having 655 nm of laser diode of the remodeled
imagio Neo 270, manufactured by Ricoh Company Ltd., was configured
such that the initial unexposed electric potential was set at -700 V.
Then, the film thicknesses of all the layerslwere measured prior to the
operation and after 50,000 printings. Then, the wear amount was
calculated from the difference thereof, and the number of white spots in a

solid image area was counted per unit area. Also, the electric potential
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In a reaction vessel equipped with an agitator,

thernmoneter, a cooling pipe and a droppi ng funnel,
wQ2®8/12118f 4-di -p-tolylam no-4"-bis(6- 2 0 PCT/JP2006/309769

hydr oxy- 2- napht hyl ) am nnobi phenyl, 1.30 g of

triethylam ne and 25 nL of_tetrahydrofuran were

of the expowed emeaaensamienguradl BYLOT fo the eperatior agd after 50,000

Into the vessel, a mxture of 1.0 nL of acryl oyl

mtihtingde ThedeRullsnire ahotvet maBghllect.ur an was del i ver ed

by drops. The vessel was subjected to reaction for 30

Tigldlyes at a roomtenperature. Wien the 25 reaction

was conpleted, the reacted solution was poured into

i ce water] 180uagARG06/ 121W8e RCT/AMPIOUE/ 309! Vian( Final VL
extract ed wi t58.084 $ppies acef At Tihe Way vas Wen V)

Bremei A tlh_rmgheasi um sulf 8% dnd sBM%cted t o%%acuum %5
; t

Bomeleft2dt i on. Feed  obt ail neP rﬂs.]_d_ué_%s ol ifPld with
Bxagiplei A |gel chfettat ogr alnhyo-@ui th a OS5t ured of 80 95

Fxamplesiie |2 fHeht bickepumdde | e r8io bt 95

BxamolecBe to t §Pifene inlth®S milxturB%fs ome t 82 pine. 95

P &

Efpmple A6 o obj ecGpsde fals oducy-s \Ag\g__gb_ﬂéﬂﬁw dwith%he 95

Biamiode A5T 1100 Oy datalof%fhel obj 883 ve prodBit afe 13

asul @ A-gvs: SBibafesreasnor phogis APCI - Mg z + 758 10| UViso

abhsorptign sB S ehlaoride- Ay — 2E7

a = o = g d ) \J:II UT I OCT TUTOON I T
RPFPAZRTTT® 6=562010 “RFEE 1) HPECL |puriibyo 40254 [nn)1ss 99| 7 250
a 1P re3duse 48 datl o shewn—i-A—t-he—i-hi-rared
'V Teas ?JML L& 1T CTrrc— 11 I.Cll cyu

SHRESTHTT g SPREPLEF % agram (1R dabemo. 4) i180FI G 4. 330
fmpple iy NRgmgge Consly

Comparative

Example A-3 Good 1.2 10 to 20 85 120

Comparative .

Example A-4 Slight background fog 2.7 10 to 20 85 115

Comparative Slight decrease

Example A-6 in image density 0.8 Oto5 120 195

Comparative Severe decrease

Example A-7 in image density 10 0t 120 200

Comparative Severe decrease

Example A-8 in image density 0.8 0to5 150 240

As indicated in Table 4, the electrophotographic photoconductors
of the present invention 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
resistance. In particular, a white spot caused by silica stinging was less
likely to occur, and they had the sufficient image stability for long-term
use. It is evident from the comparison with Comparative Examples that
these 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
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H2C=C-C 0O 0-C-C=CH2 (F-22) CH3 CH3 15 (Synthetic
Exanpl e B-5) [Synthesis of

WORMN6ADII8T 6- hydr oxy- 2- napht hyl ) - N, N' - di phenyl| - BCT/82006/309769

di met hyl benzi di nel 190 WD 2006/ 121187

PCT/ JP2006/ 309769 I n a reacti on vessel _equi pped W

ST BYaPertigher AbS a8 Inghentgd &zyoEPiﬁglP&?%»ethelcomblglaéfon of
N, N - bi s( 6-di net hoxy-2-napht hyl)-N, N -di phenyl -

GoRipotientt Ayiid ZonipoaeahdB 26f the qfresellh)iheeletiohl pravides a
were placed. While the vessel was being cooled with

hishly 6dikale phbbbdmidiict@nexfthC Rher kfRoth| Bhifke Ofextremely
boron tribrom de was delivered by drops into the

%@e%géra EP&@H%’EB%&HE& Wﬁgﬁ?ﬁo%?nﬁ&l ta@@ux?x ion property

ure t1or one ure was

SRS et S iz A L.

extract ed wth ethyl acetate. The organic | ayer was
masenidl vift bhevegtosnpasitignd vddphr haddbeem dhatoygagedhapnder the
dried wth magnesium sul fate and subjected to vacuum
pRszeand raft photo-golyserifiginbjiaitiatoe wae elffiedtiveas In addition,
obtained wth the yield of 1.63 g. (Synthetic Exanple

Bifk ayniifgs fcﬂl@&ah&é Lfﬁie rbay St BoWTh Gridind® whed the

reaction vessel equi pped with an agitator,

%lgglr{gsrge‘%g%llﬁs %}Cagl? g -’ﬂg’dg%g sh% Qgﬁ@ﬁﬁ 1ﬁ$ &fg%lglgpgccu’mulatmn
N -di phenyl - 3, 3 - di net hyl benzi di ne, 0.71
pranerhy dggradsd math sbe fecseasesiny gal, érra&f:l@rlawf\ﬁeﬁéle thickness

pl aced, which was agitated at a room tenperature.
éﬁeg;i?g 210/ ess.el Thareford, uthe fvd@ablenproferimsyweyé maintained
:vhen the thickness of the cross-linking charge transport layer was 1 um
to 10 pm. The photoconductors 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 Illustrative Compounds
shown in Table 5. The film thickness of the cross-linking charge
transport layer was 5.0 pm for all the photoconductors. The surface

observation and determination of gel fraction were performed in the

same manner as Example A-1. The res{ﬂts are shown in Table 5. In
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20 and 2.0 nL of tetrahydrofuran was delivered by
drops. The vessel was subjected to reaction for 30

wormatizgsat a room tenperature. Wien the reacPCDIP20&8309769

conpl eted, the reacted solution was poured into ice

water and extracted with ethyl acetate. The extract
addition PreraEasiests Wargnesfoumed with: thesa Photiojoastustors and
to vacuum concentration. The 25 obtai ned resi due was
puonkr endithi gihica slditiva igethe bameatagnephys Hixapld94- MO The
2006/ 121187 PCT/ JP2006/ 309769 toluene as a sol vent.
TéEidts dResbi8GhiMlPeoduct was obtained with the

yield of 1.22 g The data of the objective product are
fl“%bfeoél ows: State: anorphous 5 APCI-Ms:. Mz = 757; W
absorption spectrumin nethylene chloride: Amax =

321.5 nm an c:6tilv, %OO M‘illgm 1, $iRGke pUr iGe)Frictibd (NM) =
99.8 % and || R REASGr SRR D%t h-obsdremiani n t hei nf rlar ed
alBsong A-8n |spectralC-34 o di agram (ddtidatja No9g95) i|n
FEGBple- B H2C=C- C©@38D C- C=CH2  1GooLlH3 |ICH3 99- (G 18)
NEfgdmplelp-The hydr oxyC-80npounds| syrfidhési zied weg h t he
deeblw-E2t i jon D-10 Good 99
Example A-13 D-14 Good 99
Example A-14 D-18 Good 99
Table 6
Image After Wear (jum) Number of Initial VL Final VL,
50,000 Copies White Spots V) Q)
Example A-9 Good 0.5 0tob 85 100
Example A-10 Good 0.5 Otob 85 100
Example A-11 Good 0.5 Otob 85 100
Example A-12 Good 0.5 Otob 85 105
Example A-13 Good 0.5 0to5 85 105
Example A-14 Good 0.5 0to b 85 105

It is evident from the results in Table 5 and Table 6 that a
photoconductor of the present invention has the superior properties, as in
the case of Examples above. |

According to the present invention, a long-lasting photoconductor
having the favorable abrasion resistance as well as electric properties
with fewer defects due to white spots may be provided by using a cured
coating composition obtained from the radical polymerization of
Component Al on the surface of the photoconductor. Especially, a non-
conventional electrophotographic photoconductor having the superior
abrasion resistance as well as reduced rest potential may be obtained by
disposing a cured coating composition obtained by the radical
polymerization of Component A and Component B on the surface. An

electrophotographic photoconductor having a cured coating composition
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reaction described above were used as manufacturing
i ntermedi ates, and acrylic ester conpound of the

w@e@santisT nventi on expressed as Ceneral 15 ForPail/aR2006/309769

(1 4) to (1-6) and (2 2) above may be easily produced
BhlajebRdt P caot RV Atiop. S AP EeRY oL COgpmfgpnt B

al so_be produced easi | y with the reacti ons above.

Componeny |G endés spriacenparime prgyided spodueraially at a low
easi |y when nethacrylic chloride was used 20 instead
obstasmeki suathiphota®ndueial having thx anpleeiod] pi@r¥#s may be
2006/ 121187 PCT/ JP2006/ 309769 <El ution from cured

Eh&iy nfdRifatured 4 4 QRS ﬁémb&’ of éimbe! PHe¥EDFe Hfh%p&"sree&' this
with Illustrative Conpounds F-9, F- 22 and G 18

ouynd fe C Ref ) .
oo paROm iR Broifle W ShFRE PuliThe Beeha i m?age forming
bl ade- coate on 5 an alu im gate and driied to the
ABRRFAtUS ARG P RLAGPYY eATtr) ofidhe imageforpuge anpaArat e with
condi ti ons bel ow. Thus, cured filme with a thickness
biglsanality émpge paeed. lolb@entwdaofitamhecur ed il ns wer e

i mrersed in tetrahydrofuran for seven days, and the

epathietief EedmploB-1¥ rom each cured filmwas neasured.
The eval uati on results are shown 1 o in Table 7

ey By AR AL, o

o gl L g Lt e BN
a cooling pipe, 2.1 g of p-tolyl-bis(4-methoxy-2-anphthyl)amine and 50
mL of methylene chloride were placed. While the vessel was being
cooled with ice, 120 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 one hour, and it was
further reacted for one hour with the temperature increased to a room
temperature. Then, the reacted solution was poured into ice water and
extracted with ethyl acetate. The organic layer was washed with water
and seperated, and it was then dried with magnesium sulfate and
subjected to vacuum concentration. Thus, the objective product was
obtained with the yield of 2.38 g.
(Synthetic Example B-2)
[Synthesis of Illustrative Compound F-9]

In a reaction vessel equipped with an agitator, thermometer, a

cooling pipe and a dropping funnel, 2.,‘2:5 g of p-tolyl-bis(6-hydroxy-2-
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<Coating Sol ution B> Coating Solution B was prepared
in the sane nmanner as Coating Solution A except that

wo ko2t i ve Conpound F-22 was used instead oPCT/PR2006/309769

I'l'lustrative Conpound F-9 for -Coating Solution A

Solution C Coating Solutign C was prepared
D BHeY LR B € 2§ by Hgnish pod 2 AL codoigseah dofuran

Illustrative Conpound G 18 was used i nstead of
weire placed;, wehicCh wasunagitftedl 4ioa rGomt tengpcSakutd. orindo tBE vessel,
<Coating Solution D> 193 WO 2006/ 121187

RGRhAxt20 0/ BRI 0f Se8ilbyldcielidel #0d 2. 988 T.ASERAF £l d¥dfuran
t he sane manner as Coatl ng Sol uti on A except that

%@@MH‘@EI@H) b%oaﬁ ] dqi‘?—d OWF%\éraegI Q}gﬁ? ?s&iglﬁ%&?&dtoo;e%ctmn for 30

ustr at Ive ution

Rifgi he rga%%?%ﬂéﬁwg VS tRe raclien Seavcaranifed, the

as Coating . Solution A except that Cbnpound (1) [Ref

vepched gl Wa@n usad Pestedadnisr ice water rand \extGartpduwith ethyl
F-9 for Coating Solution A, OCOCH= CHz N CH3 \l CH3

dcetatinat g Satrict owals>theat drigd Selith i @aghediasn sulfate and
prepared in the sane manner as Coati ng
subjected to vacuum concentration. The obtained residue was purified
with a silica gel chromatography with a mixture of n-hexane and toluene
as a solvent, Whefe the ratio of n-hexane to toluene in the mixture was
one to nine. Thus, the objective product was obtained with the yield of
1.42 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 £=29,100 M lecm1;

HPCL purity (254 nm) = 99.2 %; and

IR measurement data: shown in the infrared absorption spectral

diagram (IR data No. 3) in FIG. 3
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Sol ution A except that Conpound (111) [Ref 31 bel ow
was used instead of [Illustrative Conpound F-9 for

w@@bitzgssol uti on A, CH3 CHz=CHOOO /-~ CH2CHZPCT/3P2MD6/309769

(1) CH3 194 WO 2006/ 121187 PCT/ JP2006/ 309769
<Coating Solution G Coating Solution G was prepared
(SyntheticdhzampnBrdlas Coating Sol ution A except that
Compound (I1V) [Ref-4] bel ow was used i nstead of
[Syntdiesns ofve dCprpdyiathino fhas(6chpdiosg-SHol uti on A. CH3
CH3 (IV) CH2= CHCOOCH2CH2 /-\ N CH2CH20COCH= CH2 5

AGPREh Y mPholibABntR Coating Sol ution H was prepared
inth

€ same nmahner” as Coating Solution A except that
Compoupd ( Ref_ 5 el ow was_used insiead gf
1 st Pa VieckBrdisal Bag SR el fn FahiaE; Bprmometer ana
H3CCH3. . CHZ= CHCOOCHZCHZ /N CH2CH2QCOCH=CH2 10
2Coa100KFESo| BiPeon 125/ %Toati nePisol Bitpdamingd -pisld smeghoxy-2-
in the sane manner as Coating Solution A except that
Gaphtpxam{nohiph&eyl ahdbed aonlnas mstdyléms chiatidé were placed.
IllTustrative Conpound F-9 for Coating Solution A
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 the mixture was reacted at the same temperature for one
hour. The mixture was further reacted at a room temperature 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 concentration. Thus, the objective product was
obtained with the yield of 2.43 g.
(Synthetic Example B-4)
[Synthesis of Illustrative Compound F-22]

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 2.31 g of 4-di-p-tolylamino-4’-bis(6-
hydroxy-2-naphthyl)aminnobiphenyl, 1.30 g of triethylamine 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 chloride
and 2.0 mL of tetrahydrofuran was delivered by drops. The vessel was

subjected to reaction for 30 minutes at a room temperature. When the

reaction was completed, the reacted solution was poured into ice water
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H3C OCH2CH20COCH= CH2 \ / NCH=C ... (M) H3C

OCH2CH20OCOCH= CH2 15 <Coating Solution J> 195 WO
wQO®6/110a87187 PCT/ JP2006/ 309769 Coati ng Sol ut i PCT/IP20&E309769

prepared in the sane manner as:- Coating Sol ution A

except that Conpound (VII1) [Ref_ 71 bel ow was used . )

pRd: eslgagted m'gﬁs@frbatli geetabhpolhe extyachWapdbepgdried with

Solution AL CH2OCOCH= CHZ CH3CH2 \ / / \ N ... (M)

@ REE00Hs ulfdZe 5 andl tywdyedkdt tbi ghtuumr asnabhtigption.  The

conditions for cured filmformation> Lanp: netal

bbtdifed |reeriul Waslplritlednwvith adsifich ofe]l droaaesrd Yy With a
Irradiation intensity: 500 mMN¥cn2 Irradiation tine:
gnggg‘%%oﬁg%hégiggqu ZLBF(%Q‘HE%% ,§0§0l1{,é19@ \ﬁlg}é %ﬂe(%’itqg of n-
5 hexane to toluene in the mixture was one to nine. Thus, the objective
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 = 757;
10 UV-absorption spectrum in methylene chloride: Apax = 357 nm
and £=56,200 M lcm'1;
HPCL purity (254 nm) = 99.7 %; and

IR measurement data: shown in the infrared absorption spectral

diagram (IR data No. 4) in FIG.4.

-

(Synthetic Example B-5)

15

[Synthesis of N,N’-bis(6-hydroxy-2-naphthyl)-N,N’-diphenyl-3,3™-

dimethylbenzidine]
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F7 G1 H4 | 5 J 3 The evaluation results
indicate that the acrylic ester conpounds of the

w@e@santis? nventi on had smal | er anmount of el usiBPEIT/JP2006/309769

conpared to heretofore known charge transport

nmononmers shown i n Conparative anples and formed a

cured marﬁ%thww@ egraRgd WR ansigijatey, tharmpmster and
pol ymeri zati on. n to such h-density

arapoinig pipend. S g of Ns bis(6 kg ZsephtlodrphNidiphenyl-

the present invention applled as an organic 196 WO
3B ikt hBlbeReldid 2006/ 29 I 690f nukihyllGialchii @ |vaéref Placed.

vari ous organlc sem conduct or devi ces can neet

d1ef vELR] RS BURTE ooldd With é:hé%iahf U‘jﬁ/P Ihéﬂ}gdene
PR K

eat resi stance alnst the a rasi on an

hes Eval.uat i on 4 <Eval ion of .
sﬁiﬂrzfie BT B 58 Bo b orBifen o (RITHGRAT Y Groks into the
coat i ng sol.ution for an undercoat Iayer a coating
yossali ands the anzhureywvasereacied ) thy sammdempesatunegfor one
solution for a charge transport |ayer having the
bonposThe anixthed evasvénehapplehetbdantl a thoredemperature for one
sequentially (including polynerization), and ten types

BbuO PP CPRLUEERES] (JIolutRn( ¥Pds sdfreR! SREY Sfe %@@r and

havi ng an undercoat | ayer Mﬁth a thi ckness of O.
thi ckness o

Rt AL B ® T Sl 10 BER 3Bt %ﬁl water

m Thetent of pho ocodctors used the acrylic
gg g@m ted, %1?1 it Wa’:l)s the rijed with magnesium s%/llfate 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 Illustrative Compound G'lSj

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 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 room
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
subjected to reaction for 30 minutes at a room temperature. When the
reaction was completed, the reacted solution was poured into ice water
and extracted with ethyl acetate. The extract was then dried with
magnesium sulfate and subjected to vacuum concentration. The

obtained residue was purified with a silica gel chromatography with
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15 Il lustrative Conpounds F-9, F-22 and G 18 of the
present invention synthesized in Synthetic Exanples

wabwea2:a8t Ref -1 to Ref-7 used in the eval uap@DaP2006/309769

hardenabi l ity above respectively as the conpositions
coatjng solutions of a charge transport |ayer.
E‘éb‘ﬁfl?r?gj; &SP n félruSuﬁ%pbmtlveagmdﬂcizwarsmbtam@bmth the
resin (CM 8000 manufactured by Toray Industries,
yreddpf 1.22 garts Methanol : 49 parts Butanol: 49 parts
<Coating solution for charge generating layer> 197 WO

2006/ 12hé HatRCTABEBRRL BB A uct Br-s 8 TolldwEent

represented by Structural Formula (VIIl) below 2.5

parts 3 yral (XYHL manufactured by UCC
Inc.):S%)eﬁg %gir({}éhgﬂ%\/cl ohexanone: 200 parts 5 Methyl

et hyl ne.«.80 p 5 O HNOC C1 C1 OH HO CONH-(t ) )
N=N C@ms\lﬂ% _gg’iCoati ng sol utions for charge
generating layer: (1) to (10)> Bisphenol Z
pol ycabic o:glawé"ptlpansqucéruus 20§ thptaxfeachlorile: By..x FeB821.5 nm
Chemcals, Ltd.): 10 parts 10 Charge transport
amch @B, 50AcMylcinc 1;est er conpound shown in Table 2): 10
parts Tetrahydrof uran: 80 parts

HPCL purity (254 nm) = 99.8 %; and

IR measurement data: shown in the infrared absorption spectral
diagram (IR data No. 5) in FIG.5.

O

H,C=C~C-Q o- (")—-C—~CH2

% * (G-18)
O o)

The hydroxy compounds synthesized with the demethylation
reaction described above were used as manufacturing intermediates, and
acrylic ester compound of the present invention expressed as General
Formulae (1-4) to (1-6) and (2-2) above may be easily produced by
reacting these with acrylic chloride.

Other Illustrative Compounds F-1 to F-48 and G-1 to G-36 may
also be produced easily with the reactions above. A_lso, an acrylic ester
compound may be produced easily when methacrylic chloride was used
instead of acrylic chloride.

[Evaluation Example 3]
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1- % Tetrahydrof uran solution of silicone oil

(KF-50-100CS manufactured by Shin-etsu Chem cal Co.,
wor@s)21187 2 parts 15 The obtai ned phot oconducP@©r/sP20dsy309769

to (10) were evaluated for the charge transport

fpert based on. the half decay exposure and rest

%é W Homyshrpfl Bl@Gmercial |y avail abl e el ectrostatic

paper anal yzer (EPA8200 panufactured by Kawaguchi )

El ect rCeating Bolwdnons (ANto () tedowiveererprepage d vagh dilustmtive

t he photoconductors to -800 V by 20 neans of corona

Coegpoande T, FOKYndrGaslad Welloswompbugds faf rdforgriedBRef-1

| anp was irradiated such that the illum nance at the

. | h
UALETE o Pl L Sty g o

PCT/.JP2006/ 3Q9769 | d i ;
s STFRO0R RO BegF SRl S BESADLE b was

Al so, the rest potential (- was ot ai ned after 30 .
sradiated opndes pdwy reondidens \%‘ﬂéws rraﬁ‘ﬁlé‘ﬁ’ Heedg %;lgys with a
exposure indicates the higher sensitivity, and the
thiekheys 0Esh jomt andrecalprepairedht eShehebtambi ecurdtarfges Svere
trappi ng. The evaluation results are shown in Table 8

BEehRWsed TRkb&aBytiRbfurRAcCRY JovpASIHYR, Badl thdhmount of elution
Phot oconduct or mo Acrylic Conmpound E1/2 Potenti al

A Do BB ) MBI s, v

conpound. F-22 0.80 0 Photoconductor (3) Illustrative
%ﬂg@@n b

10 @lo¥8 0.75 0 Phot oconductor (4) Ref-1
Compound 1.28 15 Photoconductor (5) Ref-2 Conpound
oCogting Solution A>
. INustrative Compound F-9: 10 parts
Trimethylolpropane triacrylate: 10 parts
Polymerization initiator (1-hydroxycyclohexyl phenyl ketone):
15 1 part

Tetrahydrofuran: 84 parts
<Coating Solution B>

Coating Solution B was prepared in the same manner as Coating
Solution A except that Illustrative Compound F-22 was used instead of

20 Illustrative Compound F-9 for Coating Solution A.

<Coating Solution C>

Coating Solution C was prepared in the same manner as Coating
Solution A except that Illustrative Compound G-18 was used instead of
IMustrative Compound F-9 for Coating Solution A.

25  <Coating Solution D>
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Phot oconductor (6) Ref-3 Conpound 1.62 26
Phot oconduct or (7) Ref-4 Conpound 1.83 31

wobwbozasduct or (8) Ref-5 Compound 1.02 12 PCT/JP2006/309769
9

Phot oconduct or Ref -6 Conmpound 1.05 15

Phot ocgnduct or (10) Ref-7 Conpound 1.33 42 The .
eval uatPafngezalition gy aapeendred e syneasarnes ap Loating
(1) and (3) with the acrylic ester conpounds of the
Sobgent A avesypti @rath@dmipbend1d) f[Rebilhedow enas tisedtipstead of
and no charge trapping conpared to the conparative

Dngtes 606 Cdhpsuhd F-9 Fok C8htinktSolub@ncoNVent i onal

acrylic ester conmpounds since they had the small half
decay exposure and no rest potential. Therefore,

t hese phot oconductors had HeP6P=b2e  char ge

transport property. 15 Evaiyation Exanple 1 (el ution
fromcured film and Eval ion Exanple 2 (evaluation

of charge transport properfy) indicate-tthat the

acrylic ester conpounds 9 N present invention was

able to satisfy sinu eo the formati on of a

hi gh-density crosspﬁﬁnklng strucfire by neans of a

chain reaction which could neet the nechanica

ggggghlgi EMutibA%VO 2006/ 121187 PCT/ JP2006/ 309769 and

heat resistance and the devel opnent of the favorable

char oeCoPARERBEHABIE LI b hTRINE PR R08 i Conting

crylic ester conmpounds of _th resent .invention_5
§91é1tmrgm gxaept dbet feompowad UV AR batowywas et Hastead of

vari ous organi c sen conductor devices. <Synthetic
Bhestphive-Comp@ymd He8 fer Obating Solution A.
p-tol yl -bi s(6-hydroxy-2-napht hyl )am ne

OCOCH=CH,

4
i.n === (1D
CH ON\QCH

3 3

<Coating Solution F>
Coating Solution F was prepared in the same manner as Coating
Solution A except that Compound (III) [Ref-3] below was used instead of

INustrative Compound F-9 for Coating Solution A.

CH,

CH,= CHCOO-Q— CHZCHZ—Q N -- (1)

CH;,
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In a reaction vessel equipped with an agitator,
thernmoneter and 10 a cooling pipe, 2.1 g of

w@2a06l19118bi s( 6- met hoxy- 2- napht hyl ) am ne and 50PCTiP2066/309769

nmet hyl ene chloride were placed. Wile the vessel was

bei n cogled with ice, 12 nL of a 1M nethyl ene

Eﬂp@%ng odBtigni 1 of boron tribronide was delivered

by drops into the vessel, and the m xture was reacted

at t heCeatiegtSniptivatGrveas prepmredhiouhe SEinge eaprenas(pating
was 15 raised to a roomtenperature and further

S6R&IROIAf ©icepb@hhd Wompheid (ITHhERdfeHbdldwswhitised watead of
poured into 1ce water and extracted with ethyl

[ AeHd M th water and
DS e Db R Y R M B A Gnost um
sul fate and subjected to vacuum concentration. Thus,

t he objective product was gptained with the yield 20

of 2.38 g. -Synthesis of Iljléstrative Conpound F-9:
p-tol yl -bis(6-acryl oxy- 2- yl)am ne In a reaction
vessel equipped with an a tor, thernoneter, 4V

cooling pip Q#Q f el Q

p-tolyl -CEIIF"S,%%- yél?%}gy-z ‘n@f‘h@ﬁz‘%&ﬁ?ﬂ%{,‘c%w g of
triethylamne and 25 nL of tetrahydrofuran 200 WO
2006/ 121187 PCT/ JP2006/ 309769 were pl aced, which was

itate t..a rrgomtenperature. Into the vessel, a
%@Q?ﬁflg%o‘ﬁuﬁlf)ﬁ of acryloyl chloride and 2.0 nL of

tetrahydrofuran was _delivered Ry drops. The vessel )
was sué?@fépgasaqlatlp@iétvv%pmarg ingfiheutaage gpannepamloating
tenperature. Wen the reaction was conpleted, the 5
Sehxticed Asextagpit dhathedSompponed (Vit[Reif6d bedewrwasdised instead of
extracted with ethyl acetate. The extract was then

Hiufdativé ICompe@sd BrD Foit Cabeingr8blutivhjsgct ed to vacuum
concentration. The obtained residue was purified wth

a silica gel chromatography with a m xture of n-hexane

and tol uene H,C CH;
Q/ = (V)
CH,= CHCOOCH2CH2——©— N N‘Q— CH,CH,0COCH= CH,

<Coating Solution I>
Coating Solution I was prepared in the same manner as Coating
Solution A except that Compound (VI) [Ref-6] below was used instead of

Ilustrative Compound F-9 for Coating Solution A.

H3C OCH2CH20COCH= CHZ

&

&
N~©- CH=C - (VD
3

&

H3C OCH2CH20COCH= CHZ

<Coating Solution J>
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as a solvent, where the ratio of n-hexane to toluene

in the mxture was 10 one to nine. Thus, the objective
w@e@dnztiswas obtai ned as col orl ess crystal w PET/I12606/309769

yield of 1.42 g CH3 HRCHCOOC-HCH (F-9) OO

nthetic Ex | e B: nt hesi f

S,Sé| t p_atpaciﬂgaﬁqqpﬁgi%ﬁb J g%%sg ﬁf’%’qﬁpgﬁé)gat%e gagne manner as Coating

nafht_ hyl ) am nobi phenyl | I n a reaction vessel equi pped

fiotutiom Aseptaeat dhat Companmet EVIIAARef-7] belovwi mpspigrsl instead of

2.79 g of p-tolylam no-4'-bis(4"-mnmethoxy-2-

NdpdtritiyvarGoapophe #H fendoafinglSsllitizatAyl ene chloride

were placed. Wiile the vessel was being cooled with

ice, 10 nL of a 1M nethylene 20 chloride sol ution of

boron tri brom de was delivered by drops into the

vessel, and the mixture was react &R same

tenperature for one 201 WO 2Q/ 21187

PCT/ JP2006/ 309769 h . Mx¥ure was further

reacted at a r¢edh or one houwvl) Then, the

reacted sol ution was poured in ice water and

extracted with ethyl acetate. Yh¢ organic | ayer was

washed with water and separ at ed, cigocbdutcyas t hen

dried with magnesium sulfate and 5 subjected to vacuum

concentration. Thus, the objective product was

j b : : ' : ests of,.

PRhBepEp YRR g Bhafticht By R St dation>

equi pped w_th agi or, ther er, a cooling

pi pe aﬁam&-dmsg% h@l@ﬁ% ,Wliﬁsl%%;%m

4-di - p-tol yl am no-4'-bis(6- 1o

hydr oxlrradyedpm distamed: ndd®iphenyl , 1.30 g of

triethylamne and 25 nL

Irradiation intensity: 500 mW/cm?2

Irradiation time: 60 seconds

Table 7

Coating Solution Elution (% by mass)
A 1

q=TiQHED QW
wlo|ds - |alots |~ |~

The evaluation results indicate that the acrylic ester compounds
of the present invention had smaller amount of elusion compared to
heretofore known charge transport monomers shown in Comparative
Examples and formed a cured film with higher crosslink density by chain
polymerization. Owing to such high-density cross-linking structure, an

acrylic ester compound of the present invention applied as an organic
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of tetrahydrofuran were placed, which was agitated at
a room tenperature. Into the vessel, a mxture of 1.0

workooefi28T yl oyl chloride and 2.0 nL of tetrahpdr/af200@309769

was delivered by drops. The vessel was subjected to
reaction for 30 mnutes at a roomtenperature. \Wen
functional enetemial farsvaieons erganict srmicondustprsdevicepgan meet
was poured into ice water and extracted with ethyl
tleedateandl b th tibgmiovea®nt Nantlty neethamtital dacbdltymnd heat
sul fate and subjected to vacuum concentration. The

AhE@laRed A8shAUd e WsraRivd Ah&dcMitbheq Silica gel
chromat ography with a m xture of n-hexane and tol uene

sol vent ere the ratio of n 20 hexane to
f@‘f%&ﬁ 10 ﬁ@%{%\ﬁ% %fure was one to nine. Thus, the
%%'Feftive Eroduct was obt ai ned as col orl ess crystal
Alyafgon, phehprge tragspt AYOPWEYZ006/ 121187
PCT/ JP2006/ 309769 H3C/ CH3 N OO 11 H2C=C-C-O
0- C- CQr2axf Ble@)nOM3plaks, a ceatingl wl@tioh foPaapanddicoat layer,
of latent electrostatic inage bearing nenber An

slRegtiagaolhidye foa \thaggd g héeitnas kayelr ahda @ohtiagEdRiEen for
5 generating |layer having a thickness of 0.2 gmand a

£RALg e ﬁr:{fag%%%s{ Iage[t‘qyﬂing g4b g otsm&lfﬁﬁgﬁv@&elé agglied and

wer e sequentiafly appl'ying and drying

aatii ng sol ution f.or under.coat . | ayer, a goating
G080 | hocrtity B pRagh arlF R AR Ruats ey brRps of
solution for a chargﬁg transport |ayer having the
photosandyctosardlitoi verpawepareds eachyhaving awmndgrcoat

cylinder having a dianeter of 30 mm
layer with a thickness of 0.3 pm, a charge generating layer with a

thickness of 0.3 pm and a charge transport layer with a thickness of 20
pm.

The ten types of photoconductors used the acrylic compounds of
INlustrative Compounds F-9, F-22 and G-18 of the present invention
synthesized in Synthetic Examples above and Ref-1 to Ref-7 used in the
evaluation of hardenability above respectively as the compositions of the
coating solutions of a éharge transport layer.
<Coating solution for undercoat layer>

Polyamide resin (CM-8000 manufactured by Toray Industries,

Inc.): .2 parts
Methanol: 49 parts
Butanol: 49 parts

<Coating solution for charge generating layer>
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On this charge transport |ayer, a coating solution for
a cross- linking charge transport |ayer having the

WO 200bo1BY conposition was spray-coated and | BCT/IRR06H309769

for 20 m nutes. Then, the coated |ayer was cured by
irradiating a |ight under the conditions: arreéal )
hal i dBisarppisnent reprsgentednly Skrucineal @hm@ﬂl?t WD bglow:
110 mm irradiation intensity of 750 miWcn2 and
irradiation tinme of 240 seconds. The sanple was 2.5 parts
further dried at 130 C for 20 mnutes to forma

Cr.OSS Pl LD EXYHENERGTIfa b8l BYEUOWIRe.): 0.5 parts
t hi ckness of 5.0 gm Thus, 203 WO 2006/121187

PCT/ JP2006/ 309769. an el ectrophot ographic

Fhot oc(éffg%et’ﬁno@fe'the present invention was I e
Coati_ng sqlution for undercoat |ayer] Al kyd resgjin
(BECK(%d__hﬂﬁhy]ébeﬁPenanuf actured by 5 Daini ppon%l()r¥?<arts
and Chemicals, Incorporated) 6 parts Mel ami ne resin

( SUPER BECK,?\M NE manufactured by Dai ni ppon, | nk and

Chem cal S'ncorporated) 4 parts Titani um{_@lfje: 40

parts yikoet hyt ket one: 50 pardos cD8H i ng
sol ution r ch e generatj ng | ayer Bi saZo” pi gnent
represented by oMW Vick for micam 2.5
parts C CH3 H X p N N=N N=N

Pol yvi nyl butyra HL manuf act ur ed UCC Inc.): 0.5
parts

<Coating solutions for charge generating layer: (1) to (10)>
. Bisphenol Z polycarbonate (Panlite TS-2050 manufactured by
Teijin Chemicals, Ltd.): 10 parts
. Charge transport monomer (acrylic ester compound shown in
Table 2): 10 parts
. Tetrahydrofuran: 80 parts
. 1-% Tetrahydrofuran solution of silicone oil (KF-50-100CS
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 exposure and rest
potential using a commercially available electrostatic paper analyzer
(EPA8200 manufactured by Kawaguchi Electric Works Co., Ltd.).
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 4.5 lux, and the time until the electric potential
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15 Cycl ohexanone: 200 parts Methyl ethyl ketone: 80

parts [Coating solution for charge transport |ayer]
w®e®phenst Z pol ycarbonate (Panlite TS-2050  PCT/JP2006/309769

manufactured by Teijin Chemcals, Ltd.): 10 parts 20

e transport. material represented e foll ow ng
halvesg wasameﬁgumi in secopdpite C%Mawfz@g&}iil%ﬁgﬁxposure Bz
PCT/ JP2006/ 309769 H3C H3C  Tetrahydrofuran: 100
(pattsec). 1ABpTEhe abstdpatentid (S6) waisarbteinest aften 3 sidonds of
( KF-50- 100CS manuf actured by Shin-etsu Chem cal Co.

ekbdsire.0-BeRA{hR sRallc@aha T Al UstpUsur@rindicates the higher
cross I'i nki ng charge transport layer] Radically

BB 08L S35 RRHDE 5B Ll e BRI sl chpe

F 9): 10 parts Trinmethylol propane triacrylate as a
5 trappwg | y pol yneri zabl e 10 conpound having three or

nore radically polynerizable groups in a nolecule

( KAYAFAR awtvationmesulis areshoymitpbabledpalow. Co.

Ltd. having a nol ecul ar wei ght of 296, the nurrber of

Tablegi onal groups of three and the ratio of the

mol ecul ar weight to the nunber of functional -OHps: qf

99) 10 parts |15 1-h droxycycloré@&;i E@ﬁ?@“ﬁe 2

é’hbfé‘l%’/‘ﬁ’é‘i"f Motilon PAVES %i‘(‘“éi?“n (1 R(;ACURI(ZI 84, manuf OIPE @: léd

bv_Ci ha Qnor\l 'I tv Che Ayt

“Photoconductor (1) L Ilﬁlst;gfl\éé'éo\ﬁl‘ﬁ(')un}d FJQ fyart 0. 81

-Photoconductor (2) Illustrative compound F-22 0.80 0
Photoconductor (3) ustrative compound G-18 0.75 0
Photoconductor (4) Ref-1 Compound 1.28 15
Photoconductor (5) Ref-2 Compound 0.99 12
Photoconductor (6) Ref-3 Compound 1.62 26
Photoconductor (7) Ref-4 Compound 1.83 31
Photoconductor (8) Ref-5 Compound 1.02 12
Photoconductor (9) Ref-6 Compound 1.05 15
Photoconductor (10) Ref-7 Compound 1.33 42

The evaluation results indicate that the photoconductors (1) and
(3) with the acrylic ester compounds of the present invention had the

10 favorable sensitivity and no 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.

15 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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Tetrahydrofuran 100 parts <Exanple B-2> 20
-Preparation of |atent electrostatic inmge bearing

woreovbaeH8205 WO 2006/ 121187 PCT/ JP2006/ 309769 PET/IR&ii109769

el ectrostatic i mage bearing menber was prepared in the
same_manner as Exanple B-1 except that the radically

pBfly hept zrefistancengddethe ndovelgpmenin@Enthral fsayablel icharge
aromati ¢ hydrocarbon in Exanple B-1 was replaced by a
tiatspoet piropéittyswhalei tlee Conpamizonal Eh&rges tentspor? 2Znonomers
above with the mxing ratio of 50 to 50 by nass.

woxampte B-3> -Preparation of latent electrostatic

i mage bearing nenber A latent electrostatic imge

et AL PN ot PR ivention

1o co nen avi ng a condensed pol ycyclic aromatic .
AR ERRD o Te T Ve NG RIS & (PRBY LY BB VATIOuS organic
I'llustrative Conponents F-22 above. <Exanples B-4 to
spigicondugpenr dgviogs-of | atent el ectrostatic image
beari ng nmenber Latent el ectrostatic inmge bearing
aephthitiolxbkgip/Bg>B-4 to 15 B-8 were prepared in
t he same manner as Exanpl e B-3 except that the
tdy . . I At K . jlansport
O L B By 2 b e S0 1.
<Conpay.ative Exanple B-1> -Pre ation.of |atent
ol oot rBL ARSI RSB LA KRG R, 13 e tas A rmometer and
el ec{rostatic_imge bearing nmenber of Conparative

ng piPe: wad Hrofpritelylbas(Breethwy - Amapdthzlamigemand 50
B-1 except that the radically polynerizable conmpound
hdviofignatbyledencklbriplel ywoyrel placed. While the vessel was being

cooled with ice, 12 mL of a 1M methylene chloride solution of boron

tribromide was delivered by drops 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
concentration. Thus, the objective product was obtained with the yield
of 2.38 g.
-Synthesis of Illustrative Compound F-9: p-tolyl-bis(6-acryloxy-2-
naphthyl)amine-

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a drépping funnel, 2.25 g of p-tolyl-bis(6-hydroxy-2-

naphthyl)amine, 1.75 g of triethylamine and 25 mL of tetrahydrofuran
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aromati ¢ hydrocarbon in a coating solution for a
cross-linking charge transport |layer in Exanple B-1

wor®enepBaced by a conpound represented 25 byPeTi#P2006/309769

follow ng structural fornula. 206 WO 2006/ 121187

et D0 A 59 ek BRI OO oy o the vese

el ectrostatic i mage bearing nmenber A | aten
almpttiee rath 2 mheefeasryleylndlnedpeand 2. (télhl a?rfaftervxpehwisfofuran
Exanpl e B-2 was prepared in the same manner as Exanple
Bat deddaptd bnatropbe Maddi casdey was wubjectadl ® cemgionmdor 30
havi ng a condensed pol ycyclic aromatic hydrocarbon in

AifAAed H0aS8bi té}HpEPJtlﬁecr Peiterl bR 'ré‘ﬁct%lﬁh% completed, the
transport layer in Exanple B-1 was replaced by a

FOTRE G0 0 A P i e
0 H3C 1 > -
CetSt LPscRRELE: i RATEL S5 B R e ana

el ectrostatic image bearing nenber of Conparative
subjected to vacuum concentration. The obtained residue was purified

with a silica gel chromatography with a mixture of n-hexane and toluene
as a solvent, where the ratio of n-hexane to toluene in the mixture was
one to nine. Thus, the objective product was obtained as colorless

crystal with the yield of 1.42 g.

(Synthetic Example B-8)
[Synthesis of 4-di-p-tolylamino-4’-bis(6-hydroxy-2-
naphthyl)aminobiphenyl]

In a reaction vessel equipped with an agitator, thermometer and
a cooling pipe, 279 g of p-tolylamino-4’-bis(4-methoxy-2-
naphtyl)aminobiphenyl and 50 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 the mixture was reacted at the same temperature for one
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Exanpl e B-3 was prepared in the same manner as Exanpl e
B-1 except 15 that the radically polynerizable

W@ oovpo2nis7 havi ng a condensed pol ycyclic 207 VELT/JP2006/309769

2006/ 121187 PCT/ JP2006/ 309769 - aromati ¢ hydrocarbon in
a coatjng solution for cross- l.i nki ng charge
howispbe thixgare W?SEﬁgﬁE% reagtegat ﬁe%r)ab Zal%wr%.ture for one

conpound represented by the follow ng structural
howrul TherzCthe Ozacted GatutipBCvEis<owsad aitttpe ig afpter and
B-4> -Preparation of |atent electrostatic inage

baratted wahbethyd deatael  dllecorgstialiyer wagevdwded with water
menber of Conparative Exanple B-4 was prepared in the

%@sﬁgﬁfgg{ﬂ,aﬁnﬁxm BhinCyefal Wiglli' a8 shiafll 68lfhde and

e conpound having a condensed polycyclic
10 .arpo i ¢ _hydrocarbon,in.a c i.ng,sol ut.ign far
SHLIEEERT b SRR GCo B r « TG et ot drayet was
mas.ééflaced by a _caonpound represented by the
olfiained Motk theyialdaf 243 gul a. H3C OCOCH= CH2 N a CH=
C 0 0 - H3C <Conparative Exanple B-5> 15 -Preparation
[SydthesistofdllestraiiteaComponmgel1224r i ng mermber- 208 WO
2006/121187 PCT/ JP2006/ 309769 A latent electrostatic
i mage REar teukiiRITRessc?fedelppad avithean agitator, thermometer, a
cooling pipe and a dropping funnel, 2.31 g of 4-di-p-tolylamino-4"-bis(6-
hydroxy-2-naphthyl)aminnobiphenyl, 1.80 g of triethylamine 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 chloride
and 2.0 mL of tetrahydrofuran was delivered by drops. The vessel was
subjected to reaction for 30 minutes at a room temperature. When the
reaction was completed, the reacted solution was poured into ice water
and extracted with ethyl acetate. 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 n-hexane and toluene as a solvent, where the ratio of n-

hexane to toluene in the mixture was one to nine. Thus, the objective

product was obtained as colorless crystal with the yield of 1.99 g
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Exanpl e B-5 was prepared in the same manner as Exanple
B-1 except that the radically polynerizable conpound

whaoosngl187 condensed pol ycyclic aromatic hydr oPEr/DeRm0d/399769

a coating solution for a cross-linking charge 5
transport layer in Exanple B-1 was replaced by a
conpound represented by t he follomﬁng structura
f or mul a. COCH

CH2CH20COCH: @ a a
- Preparation of

menber 10 A Iatent e

nple B 6>

REL rostatlc i mage bearing
gctrostatic image bearing member
of Conparative pi ey B-6 was prepared in the sane
manner as Exanple B- //cept that the radically

pol yneri zabl e compound”havi ng a condensed pol ycyclic
aromati ¢ hydrocarbon JQ a coating solution for a

cross-1i pki ng chargeansport | aygr in Exanpl e B-1
w- '

ﬂzéiﬁ'é §> (PPt el ods oY

payative Exaqﬁ!ﬁe B-7> 209 V\D
2006/ 121187 PCT/ JP2006/ 309769 - Pr eparation of |atent
el ectrostatic i mage bearing nenber A | atent

gi §R§%ﬁ@|c i mage bearing nenber of Conparative
was prepared in the sarre manner as Exanpl e

1 bl d
gpﬁéatﬁ%sﬁlae%gaae R0 oheB bRl B2YBecar bon

in a coatlna solutlon for a cross-li nklng char ge

t r anspdpt upgdgrgoat nlayesnpreing B whickugssaekP-Byim, a charge
compound r epresent ed

generating layer having a thickness of 0.2 pm and a charge transport

layer having a thickness of 18 pm were formed by sequentially applying
and drying 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 following compositions respectively on an
aluminum cylinder having a diameter of 30 mm.

On this chargetransport layer, a coating solution for a cross-
linking charge transport layer having the following composition was
spray-coated and let to dry for 20 minutes. Then, the coated layer was
cured by irradiating a light under the conditions: a metal halide lamp
with 160 W/cm, irradiation distance of 110 mm, irradiation intensity of
750 mW/cm2 and irradiation time of 240 seconds.

The sample was further dried at 130 °C for 20 minutes to form a

cross-linking charge transport layer having a thickness of 5.0 pm. Thus,
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by the follow ng structural fornula. H3C OCH2CH2OCOCH=
C. H2 CH= C H3C OCH2CH20COCH= CH2 <Conparative

wex@aptasB- 8> 10 - Preparation of | atent el ectrpGL/ar20e5/309769

i mge bearing menber A latent .electrostatic image

81 oHlaP BaDPAtETa it A e GEPS. 1ot ayention was

that the radically polynmerizabl e conpound having a
ed polycycic aromatic hydrocarbon in a coating
solution for a cross-1linking charge 15 transport |ayer

CoatkanpdlatBanlfonamdeepoaicagetly a conpound represent ed
by the followi ng structural fornmula. 210 WO

2006/ 1@7@%@,}{/@@@1@@’8@5&91@87 G@LEQC&QthaQﬂ%r&T'G?‘Zr by

CH2 OCOCH= Next, the prepared | atent el ect

i mage earln B-8 and
Conpar fwgp%a?ﬁ-&“ @ Rom PR RAG el oo s & Bt
surface observati.o I al cul atjon d an
5 bper 'wlm%g@%lnn(@&ﬁ%@ﬁ Eﬁm&ﬁ wiactg

in Tables 9 to 10. <Surface observation> Each Iatent

el ect rPaimppon Indgend Eheinrigalse kbenrperated) sual |y 4 parts

observed for the presence of cracks and Mn

ext ol igthatumdsedef raction 10 The gel fraction of4(parts
cross-linking charge transport |ayer for each |atent

]Eel gct rl?@tﬁﬂ &HM@O]&’@&” ng nmenber was obtai ned 350 parts

[Coating solution for charge generating layer]
. Bisazo pigment represented by the following structural formula:

2.5 parts

oy

+  Polyvinylbutyral (XYHL manufactured by UCC Inc.): 0.5 parts
. Cyclohexanone: 200 parts
. Methyl ethyl ketone: . 80 parts
[Coating solution for charge transport layer]
. Bisphenol Z polycarbonate (Panlite T'S-2050 manufactured by
Teijin Chemicals, Ltd.): 10 parts
. Charge transport material represented by the following

structural formula: ' 7 parts
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That is, the respective coating solution for a

cross-linking charge transport |ayer was directly
w@ppbilzdst o an al umi num substrate in the sanePCEINE06/309769

as respective Exanples and Conparative Exanples, and

15 the fil mobtained by photo-irradiation and drying

under the sanme conditions was i mersed in

t et rahydrof uran aHsz25 C for five. days, and the gel

fracti on was obt ai neg~from Mat hemat jeqal Fornula 1

bel ow. <Mat hematic romula 1> 2 2006/ 121187

PCT/ JP2006/ 309769 fr agi=pn (0 100 x (mass of

the cured coati ng conpogi i mrer si ng and

drying / initial mas R [

conposition) Table Thi ckness of @urfyace Gel Fraction

Cross-Linking W Obs ation (/0) “Charge Transport

Layer (gm Exarrpl%v -1 5.0 Good 99 Exanple B-2 5.0

Good 99 Exanple 5.0 Good 99 Exanpl e B-4 1.0 Good

99 Exanple B-5 3.0 Good 99 Exanple B-6 7.0 Good 99

Exanple B-7 10.0 Good 98 Exanple B-8 12.0 Good 94

Compar dtirahytxafpha: B-1 5.0 Good 95 Conparati vel00 parts

Exanple B-2 5.0 Good 93

. 1-% Tetrahydrofuran solution of silicone oil (KF-50-100CS

manufactured by Shin-etsu Chemical Co., Ltd.): 0.2 parts
5 [Coating solution for cross-linking charge transport layer]
. Radically polymerizable compound including a condensed
polycyclic aromatic hydrocarbon (Illustrative Compound F-9):
10 parts
. Trimethylolpropane triacrylate as a radically polymerizable
10 compound having three or more radically polymerizable groups 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-hydroxycyclohexyl phenyl ketone as a polymerization initiator
(IRGACURE 184 manufactured by Ciba Specialty Chemicals)
1 part
. Tetrahydrofuran 100 parts
<Example B-2>

20  -Preparation of latent electrostatic image bearing member-
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Conparative Exanple B-3 5.0 Good 95 Conparative
Exanple B-4 5.0 Good 90 Conparative Exanple B-5 5.0

w@e@elzdsD7 Conparative Exanple B-6 5.0 Good BGI/JP2006/309769

Conparative Exanple B-7 5.0 Good 94 Conparative

Exanple B-8 5.0 Good 96. 5 <(perati ng Test> ]
Phot ocgr#aﬁ%%?@%}s tag éﬁ&gég%ﬁﬁl%%@%h@ Waszepated in the
Exanples B-1 to B-8 and Conparative Exanples B-1 to
Bamesxuapierf as kempphdi-d cexngpt ttdvat otheConghizaHy i palymerizable
Exanpl e B-5 which had cracks in the formation of the

compsnbntkhagingh e georidenRsopblylceyle - akdihatict Rg8ock®bon in
phot oconductors and a toner with silica additive,

FRSRASLe 8- 1 %z%ssre%?lé%cdoﬁg’zp%xmebf Iﬂﬁsﬁgggég(gs%pghgms F-9

performed. The phot nductors were noun CESS

a0 Pt cn G RRE R in BBy est g ode of

t he renodel ed i magi o Neo 270, manufactured by Ri coh 15
mRle B3> was configured such that the initial

unexposed electric potential was set at -700 V. Then,
tPreeplairh tioh hif dkteet sedsctobstatic ihtel asating 2@ byd
2006/ 121187 PCT/ JP2006/ 309769 were neasured prior to

the opanatémelabgrostdt®s imzdBBafinishleAfser whe g)’repéltb‘ﬂ in the

wear amount was cal cul ated fromthe differenc

f d 10 ' ts | saol i.d .
At Bleng ¥l T VISE s} B ARl o e hmcrizat
| ectri tential of th sed area (VL) was .
fuabbes: "Biiton (GrdBoubeparrBHhrtromAls Bydoverbon in

rintings for exam ning the rest potential
Eggmnle ‘Lomaprepleced by THultrative Components F-22 above.

<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
those indicated in Table 1.
<Comparative Example B-1>
-Preparatipn of latent electrostatic image bearing member-

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 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 structural formula.
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| mage After Wear Nunber of Initial VL Final VL 50,000
Copies Wiite Spots (m (count/100cnR) (-V) (-V)
wex@aptasB-i Good 0.5 0 to 5 80 100 Exanpl e Br@I/B0eb/309769
0.5 0to 5 80 100 Exanple B-3 - Good 0.5 0 to 5 80 100
Exanpl e B-4 Slight background fog 0.8 0 to 5 80 100
Exanmpl e B-5 G(])_%g 0.5 0to 5 80 100 Exanple B-6 Good
0.50to 5 80"F0Q Exanple B-7 Good 0.6 0 to 5 85 145
Exanple B-8 Slig decrease in 0.6 0 to 5 95 160
I mage density ative Severe decrease in 1.3 10 to
20 180 250 Exanpfe, B- 1m+tfage density Conparative
Severe decrease in X o C2HCHZOCO80I= Bkanpl e B-2
i mage density --;.\‘. Good 1.2 10 to 20 85 120
Exanmpl e B-3 Co ive Background fog 2.7 10 to 20 85
115 Exanpl e B-f4y-&ghparati ve Slight decrease in 0.8 0
to 5 120 195 anpl e B-6 image density Conparative
Severe decrease in 1.0 0 to 5 120 200 Exanmple B-7
I mage density Conparative Severe decrease in 0.8 0 to
5 150 240 Exanple B-8 inmmge density As indicated in
Teompargtive BgampheBr2atent el ectrostatic i mage

-Preparation of latent electrostatic image bearing member-

A latent electrostatic image bearing member of Comparative
Example B-2 was prepared in the same manner as Example B-1 éxcept
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 structural formula.

H,C
N@ CHQCHQ—Q- 0COC= 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 compoun(i having a condensed polycyclic
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beari ng nmenbers of Exanples B-1 to B-8 on one hand had
the nore 1 o superior abrasion resistance and on the

wotiven2fisnd enabl ed an i nmage printing w th fewseT/JP2006/309769
def ects anong the organi c phot oconductors wth

superjor abrasjon resistance. In.particular ite
azprpaticabydepagyban |inc g C%%W?@i%‘?&"ikgg ftPés% @P%%ﬁ?ﬁ%g charge
occur, and they had the sufficient imge 213 WO
2006012 1487 IR(TxImpdo &-30ercteplacedbyia qormppund rgpresented
use. It is evident fromthe conparison with
b FoBbiwver Eaphed fbhauldhese advant ages are owi ng

o a radically polynerizable conpound having a
speci fic condensed pol ycyclic aromati c hydrocar bon,

and it showgpthat a latent electrostatic inmage bearing

5 menber whi ¢hy contains on its surface a cured

mat eri al obtaishedyfromthe radical polynerization of

a radically po eri zabl e conpound having a condensed

ol ycyclic aromati ¢ Wydrocaybog o sent
angn%/i on has sueé?bﬁ&gfgas i ndi cat ed
by Exanpl es, tlhesconbination of a radically
pol ymeri zabl eound havi ng a condensed pol ycyclic
lo aromati c hygFecarbon and a radically polynerizabl e
conmpound haHsfg three or nore radically polynerizable
groups in a nolecule provides a highly durable |atent
el ectrostatic i mage bearing nmenber with snooth
surface, .extrenely superior abrasion resistance, |ow

5 ﬁﬂé§ﬂpﬁﬁﬂ€ﬁ%ﬂﬁﬁnﬂﬁé ifdl ati on property and fewer image
defects. 15 Exanples B-1 to B-8 al so show that the
-Pueparatiireof latentf elehrostatipaage baavingahemd¢rbeen
phot o- cured under the presence of photo-
pol ynex ilagditoRlddbiddtatier image ehdathg vaenreraddi Conparative
there was little allowance for wear after 50, 000

}?%a{erﬂiﬂé’] B34 W P!'r&;zbttela' HPES %Fﬂ@sxﬂa&iﬁfert femxdnip18MB- 128Lcept

esidentia potential accunulation property
t%%% rtﬁg ?rgd\{gaﬂgf ;t)o ?fm%%%zra% S %oxlnrf)o%%ld having a condensed polycyclic

10  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 formula.

OCOCH= CHy

&
O

Q2

HaC
N@— CH=
H5C

<Comparative Example B-5>

15 -Preparation of latent electrostatic image bearing member-
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fracti on when the thickness exceeded 11.50 gm
Therefore, the favorable properties were maintained

wob@e/121187 t hi ckness of the cross- |inking charPer/Jp2006/309769

transport |ayer was 1.5 gmto 11.5 gm The
photoconductors cured under the curing conditions of
Exanpl Aslafens olsctrostatic nangsr Hearmd Ipembss| obl Comparative
respect to an organi c solvent based 214 WO

ERaGila 1B &/ wiaCTpxbpaded iR Ghé6membahaegals Examplod-1 except
data. This inplies that the superior abrasion

f1est &leantdicang p'o[Sﬂﬁ@m%&BE‘ ooy hﬁ% H'c%ﬁﬁ@né’emjﬁ{)lycychc

such condi t| ons. = (Ex les B-9 to b-1 Preparation
BroafhEchu iy %E%L%a$°afc°‘e SRR %PP%"%SS%%&@% Pharee

B-16 wer rep ed i he sane as Exanp B-1
BBaEpPTY iReX3128 ecgl f ‘ﬁ%laec%ﬂ?) gepresented
havi ng a condensed polycycllc aronatlc hydr ocarbon in
by ahp lell@vingwslructpiaddexmila.a mi xture of Illustrative
Conponents shown in Table 11. The thickness of each

1o cross-linking charge transport |layer was 5.0 m The
obtained latent electrostatic inmage bearing nenbers
were evaluated for surfacelbservation and ge
fraction in the sane nanner as CHBsanple B-1. The
results are shown in Tabl Usi ng these prepared

| atent electrostatic |nag- .rlng menber 15 and a
toner with silica add| in tests wer e

per f oFne §HGPPRECHy, 2§H§@OCﬁH&H2
results are shown in T&t le 11 Illustrative
Conpound No. Surface Cbservatlon Gel Fraction Exanple
B-9 F-3 Good 99 Exanple B-10 F-42 Good 99

Y

<Comparative Example B-6>
-Preparation of latent electrostatic image bearing member-

A latent electrostatic image bearing member of Comparative
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-linking charge
transport layer in Example B-1 was replaced by a compound represented

by the following structural formula.

CHy= CHCOOCHZCH2Q N N@- CH,CH,OCOCH= CH,

<Comparative Example B-7>
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Exanpl e B-11 F-29 Good 99 Exanple B-12 G 7 Good 99
Exanple B-13 G 14 Good 99 Exanple B-14 G 19 Good 99

wex@antasB- 15 F-40 Good 99 Exanple B-16 F-41 BopaP208/309769

215 WO 2006/ 121187 PCT/ JP2006/ 309769 CH3 (F-3) H2 C
}_éZCQO CCH2 HO.0OH CH3 N O (F-40)

@@@féamec@%ﬁaﬂr impgedbeaying qrembey’ H H
CCo-01 'f -0- - (F-41) CH3 0 H3C CH3 H3C CH3 0
H2C=C- & Grtent- leCHDs{atid 2)mage Nedri anwmRR06f 1GdhPArative
PCT/ JP2006/ 309769 H3C CH3 N (F-29)
Example B-7 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-linking charge

transport layer in Example B-1 was replaced by a compound represented

by the following structural formula.

o
faine

<Comparative Example B-8>

OCH,CH,0CCCH= CH,

OCH,CH,OCOCH= CHa

-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 except

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 structural formula.
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H2C=H-8-O OO HCH2 0 0 H2C=CGCO - - -CHCH2 HI N
- (G7) 00 HNCGCH -O- CH CH - 0-8-CCH2 H N hJ

WO 2014437 0 0 11 it HzC -C -0 O G C=CHx CH3PCZ3P2006/309769

CH3 CH3 CH3 I - - ONN(G19) r'" 0 H3C CH3 217 WO
2006/ 121187 PCT/ JP2006/ 309769 Table 12 |Image After
Wear Nunber of Initial VL Final VL 5@0%%%_ i es
White Spots (gm (count/100cn®) ( Q/S'IE = le B-9
Good 0.5 0 to 5 80 100 Exanpl g 10 Good 0.5 0 to 5
85 105 Exanple B-11 Good 0.5 ¥y 5 80 100 Exanple

B-12 Good 0.5 0 ts 85 104
i S

CH,OCOCH-= CH,

Next, the prepared latent electrostatic image bearing members of
Examples B-1 to B-8 and Comparative Examples B-1 to B-8 were
subjected to a surface observation, a gel fraction calculation and an
operating test, respectively. The results are shown in Tables 9 to 10.
<Surface observation>

Each latent electrostatic image bearing member was visually
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
same manner as respective Examples and Comparative Examples, 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.

<Mathematical Formula 1>

211



10

15

Exanpl e B-13 Good 0.5 0 to 5 85 105 Exanple B-14 Good
0.5 0to 5 90 110 Exanple B-15 Good 0.5 0 to 5 90 110

waEx@iptEasB- 16 Good 0.5 0 to 5 90 110 The resul PGT/IRR006/309769

Tables 11 to 12 clearly indicate that the |atent

el ect
B-16
of Exanples B-1t

aftery | inemessiog combodrdngf /t heitiple guass | ol e ofﬂlrﬁés
unit with a charge transporting function,
as an acrylic
net hacrylic ester group in a 1o nol ecul e,

structural

donpodiabe) t ransport

ester or

Shehiontondiler B r Gpam pLehe

o B-8. 5 Industri al

property, as we

o

Appl i cabi

oL aBLEs &34 8ton

ity An

cgating

and

dpi§d forma polymer with high crosslink density by

nmeans of a chain

reaction. Therefore

. the acry

lic

ester conpound i {
sem conduct or mat

el ect r ophot ogr aplt
or gakragpEBTL and

5 ef f shicknesds an o
eri al Ceseldnffizyr an o
)| Ghayeh Branenortdarer fym)

I 988 Kce
r gﬁ@ér@atiop

n_organltc

Gel Fraction

(%)
El an

an_organi®® sol ar ce

| Gogd Ap

 moe 99
7

f or n"Egrlkdthod, |

mage for #i0g appara

us Geadl nr

cess 99

he | at ent®-9e| ect r ost

beari®8a

car t Ejaggle Bi¥i ng
menbérample Rhe  pi

esent indéntion may

ti rGOiO(imap
he Gedel Vi

used 99~

f or ¥xafople[B-F 0ol ar

copying @dchine wh

ch Greds g

direc®

or i Fdiopled 6 el ect]

r aphat agfdphi ¢ mul t

- cdfasd

~ 99

n_a ful L1 or | ase

deveFxmpled-Eyst ef
f ul | ExaeiolerB-$1 ai n

paper 228 acsinile

2 1@podrn

ag
prfud or End_a—gs—

94

CPRBFa1iRd B8MpRGT! JP2006/ 309069  Cl AIMS 1.Goog acpyljc 9
estmeratgofpowted havi ng a stlict ure repres@ated 93
Comparative Example B-3 5.0 Good 95
Comparative Example B-4 5.0 Good 90
Comparative Example B-b 5.0 Cracked 97
Comparative Example B-6 5.0 Good 96
Comparative Example B-7 5.0 Good 94
Comparative Example B-8 5.0 Good 96

<Operating 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-5 which had cracks in the

formation of the cross-linking charge transport layer.

Using these

photoconductors and a toner with silica additive, operating tests with

50,000 sheets of A4 paper were performed.

The photoconductors were mounted on process cartridges for

electrophotography, and an image exposure 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 electric

potential was set at -700 V. Then, the film thicknesses of all the layers
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wW®2®60a2118her ei n,

by General Fornula (1) bel ow. <General
AR 111 2HCGCCOA- N A- 0- GCCH2 1T 11

in General Formula (1), R aneCREP2006309769
t he same or different and represent a hydrogen atom
or a methyl group; and Are are the sane

WETE Beasuret @rw@ﬁpé&@rﬁp%ﬂw@n@n@f&ﬁeﬂfvﬁ? @po mletmgs
aromati ¢ hydrocarbon groups which nay have a bival ent
the swhstamoent was caladatehfednpthe diferencar tneedf and the
hydr ocar bon group which may have a substituent; and

AADEEBE §3AME SpAR ial K¥dlidiauPe Wb g RivdEP3ouM¥d pr unit area.
substituent, an aral kyl group which may have a

Subst e 8RB bl %“1*}%1%"5%%‘1 APECPL

Formula (1)> R1

Then,

) was measured
on group

whi ch y 15 have a [ erocycl.i
BB WB coRRGOR v 416 bicfﬁ% sftntings o geimining the rest
substituent may be bonded with the al kyl group, the

potenkipl acoumuatiomprepeutygr oup, the condensed
pol ycycl i c hydrocarbon group or the heterocyclic
palepld hrough N, 0, CH2 or C(CH3)2. 2. The acrylic

ester _co nmmd _accordi ng-to aim1 20 wherein-the

CO”DOUHS repflﬁﬁg‘e&tfﬁﬁi by | Geagr al \%{%&fg (|1)niti@ V& | Final VL

conpound |r epsewe bt by G&ﬁ&r (|12- 1) _bel ow

219 V0 2006/ 121187 PCH/JP3806({ do376d0mbaner b1 Formua)

ExamploB-f o, 2 ffood to5 80 100

Example B-2 Good 0.5 0 to 5 80 100

Example B-3 Good 0.5 0tob 80 100

Example B-4 | Slight background fog 0.8 Otob 80 100

Example B-5 Good 0.5 0tob 80 100

Example B-6 Good 0.5 Otob 80 100

Example B-7 Good 0.6 0tob 85 145

Example B-g | Lot decrease in 0.6 0to5 95 160
image density

Comparative Severe decrease in 13 10 to 20 180 9250

Example B-1 image density i

Comparative Severe decrease in

Example B-2 image density 21 100 20 180 230

Comparative

Example B-3 Good 1.2 10 to 20 85 120

Comparative

Example B-4 Background fog 2.7 10 to 20 85 115

Comparative | Slight decrease in

Example B-6 image density 0.8 Otob 120 195

Comparative Severe decrease in

Example B-7 image density 1.0 Oto5 120 200

Comparative Severe decrease in

Example B-8 image density 0.8 Otob 150 240

As indicated in Tables 9 to 10, the latent electrostatic 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
In particular, a white spot caused by silica

superior abrasion resistance.

stinging was less likely to occur, and they had the sufficient image
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117 1 11 tK2 ~- ~2 1 "3) a (R4) (R5 (R6) wherein, in

Ceneral Fornmula (1-1), R and R2 are the sane or
waledobarEst and represent a hydrogen atom or a PEL/iB006/309769

group; ; 5 R3, R4, R5 and R6 represent an al kyl group

whi.c hav substituent, ap al koxy group which
ﬂgﬁ%g @@Bsﬁeﬂ%w At gy ed\togfﬁn?/\/rﬁ%@h copppagippa with

a substltuent a heterocyclic group which nay have a
Slomsp atagoret Ecxanq)llaaltbge rthasemdvaatages aee uiwiaketut atadically
that in General Formula (1); and 10 a, b, ¢ and d are

pbbBB&¥FiBable dﬂixﬁlﬁ@i@nhaanﬁg h%&mboﬁbﬂﬁﬂgﬁﬂ&cﬁﬂm aromatic
zero to four. 3. The acrylic ester conmpound according

Egnefﬁﬁgh%?ngﬁp ff?“%@ﬁéﬁggg9q§§% %&%ﬁ@%ﬁﬁﬁe ﬁ%age bearing

gier}g er @éﬁé%aﬁ%%hggiégr a@:al % cﬁl%ﬁer a%q%é)lr%g}edf from the
(R.)O. (R121 wherein, in General Formula (1-2), R7_and
redignk pohemgrigation ofua fredieally anlymewrablencorapoyed dpsring a
atom or a nethyl group; 220 WO 2006/ 121187

B¢ d edi2d0pd130Pc&9aromatic hydrocarbon of the present invention has

superior properties. Also, as indicated by Examples, the combination of
a radically polymerizable compound having a condensed polycyclic
aromatic hydrocarbon and a radically polymerizable compound having
three or more radically polymerizable groups in a molecule provides a
highly durable latent electrostatic image bearing member with smooth
surface, extremely superior abrasion resistance, low rest potential
accumulation property and fewer image defects.

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 exceeded 11.50 pm.  Therefore, the
favorable properties were maintained when the thickness of the cross-
linking charge transport layer was 1.5 pm to 11.5 pm. The
photoconductors cured under the curing conditions of Examples were

determined practically insoluble with resf)ect to an organic solvent based
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R9, R o, Rl11 and R12 represent an al kyl group which
may have a substituent, an al koxy group which may have

w@2@ahstigt uent, an aryl group which may have BCT/JP2006/309769

substituent, a heterocyclic group which may have a

substituent, or. a hal ogen _atom 5 Ar4 represents an .
apkﬁ%n%e g&‘&?ﬁl%i‘@ﬁagmgrﬁﬁvémé’?@ﬁbgﬁﬂ (bt supgrior abrasion
aryl ene group which may have a substituent, a bival ent
cesigemse dindouhggy stakility drayche bohieyed o detri ssichnewn ditéoes.

a substituent or a bivalent heterocyclic group which

(Byahales B-Stbbtiguent; R13 and R14 represent an al kyl
group which may have a 10 substituent, an aral kyl

%iﬁ%)%r%bﬁtbf Weﬂf%‘lﬁcﬁo&'&@ﬁ;ﬁﬂ%@%‘%eaﬁﬂ% %{ be@r OUP

may have a substituent, het erotycl1Cc group

whi ch have a bstituent or a congdense

ol yoyERTenthelPaBstakin gt Penting meHpeHn o6 Examples B9 to
substituent, and R13 and R14 may be_bonded _together to
Botonwege paepprrd én dhe game manner asgExampde 44-d axvept that the
or different and represent an integer of zero to
fadicall#. poiyemacizpblee eshponewtrphavichgaca orcdhdgnéedl Chalyoyclic
1, wherein the conmpound represented by CGeneral Formula

biomhic ahy GRIERENEY ihe BxaseibeB- PYwse %E@ice'a% Lamixture of
(1-3) below 221 WO 2006/121187 PCT/ JP2006/ 309769

rflg&&gﬁﬁtfe F@B%o%eh%é sgh%vﬁg'i% L BRe 211. R %1%23 thl\{lckfleé)szdt'))f each

cross-linking charge transport layer was 5.0 pm.

The obtained latent electrostatic image bearing members were
evaluated for surface observation and gel fraction in the same manner as
Example B-1. The results are shown in Table 11.

Using these prepared latent electrostatic image bearing member
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
TMustrative Compound No. Surface Observation Cel 12;30121011.
Example B-9 F-3 Good 99
Example B-10 F-42 Good 99
Example B-11 F-29 Good 99
Example B-12 G-7 Good 99
Example B-13 G-14 Good 99
Example B-14 G-19 Good 99
Example B-15 F-40 Good 99
Example B-16 F-41 Good 99
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Cl 111 QCCCH2 RdRL7) 1. (R18),~. (R k

(R20)1 wherein, in General Formula (1-3), R15 and R16
wae®otitlassane or different and represent a hyPED#EN006/309769

atomor a nethyl group; 5 R17,-R18, R g, R20, R23 -and

R24 represent an al kyl group which nmay have a

substituent, an al koxy geayp which may have a

substituent, an aryl grdup which nay. have a

substituent, a heterocy group which may have a

substituent. or a halpoe R21 and R22 represent

an al kyl group whi cd mgyphavela 1o substltuent an
aral kyl group which yay have substi t uent ,Fah aryI
group whi cHzG@r?H@ sub ra@nt-CecHaet erocycl i c

group whi ch mayo have~a substi tuentMor a condensed

pol ycycl i c hydrocarbon group which nay have a
substituent, and R21 and R22 may be bonded together to
form a heterocycle; and 15 i, j, k, 1, in and n are
the same or different and represent an integer of
zero to four. 5. An acrylH,c ester conpound having a
structure represented General Formula (2) bel ow
309769 <General Fornmula
Ar6-N., . r8 "NAr7-.t -

0 (F-40)
o—ﬂi—ﬁ=CH2

(2)> R 7 's Aria |
-A - 12

HoC=C-t-0
H

C‘10H21

O

oS
g o OO Oobgon, o

CHq

O O

1l ch CHS o
H2c=ﬁ—c—o ~C=CH,  (F42)
s
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wherein, in General Formula (2), R27 and R28 represent

a hydrogen atom or a nethyl group, respectively; 5 Ar6
W@ee6/ARTA8T epr esent any one of two or nore ar onBtT/&P2006/309769

hydr ocar bon groups which may have a bival ent

substituent and a condensed polycychc aromatic

hydr ocar bon grd&ﬁ i c ~ na&g a substituent; Ar9

and Arlo represent al group whi ch nmay have a

1o substituent, an atlgy=gr oup whi ch may have a

substituent, an aryl gi.oup which may have a

substituent or a heterfocyclic group which may have a

substituent; and Ars represents an aIkerne group

whi ch may have a bival ept substituent, n ar gfene

group which may have THval ent substltuent & 15 a

het erocyclic group whi may have a bival ent

substituent; 6. The T gster conmpound accordi ng

to Cdaimb5, rei ¥ und epresented by

Gener al d resented by
CGener al Eé(; ::Ej‘léao % ée& ﬁﬁ?:or mila (2-1)> 0
R31 R32 H2C=C--C7,- Act-#,,, . C—~-CHQ 71S 11 1

|l R1RRe q(Ri)r (Rt 20 223 MD 2006/ 121187

PCT/ JP2006/ 309769 wherein, in General Fornmula (2-1),
R25 and R26 are the sane or different and represent a
hydrogen atorgor a nethyl group; R27, R28, R29 and R30

represem;cqgtglkyl roup which nayoh@w9{%
{ g % %;:2:j§ G-
S0

Q '

HaG =C = -0 . 0-C~C=CHj
CHa CHa
CHa CHa
HaC CHa
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substi tuent,
substi tuent,
WG st 21sent ,

an al koxy group which may have a
an aryl 5 group which may have a
a heterocyclic group which my PeaV&P2006/309769

10

15

20

substituent or a hal ogen atom R31 and R32 represent

an_ al kyl group which may have a substituent, an
dableklZ group which may have a substituent, an aryl
group—which—ayhave g substitgent - a freterocycfic
group whi ch Heage Aflethay éVear sub b WS or Ingial VL. | Final VL
het er ocycl | #0§Pbtapienh c@myay(ngﬁnﬁn@ubsti@%ent A8
Exa@HBVG! U Dodt 1Al | T1g sCeneray (Jormol a (&) atd Hag
GixatplfBY0 S| AT €GhJaE SATE oQr UTT THLEIT ald T gplr ESENT 1641
EALGPER- 19T | 2CGRa O TPURs 7 A JRIBIT aCUUTT Hy 100
TEILELTEAR Al € OGddT€ aCT ¥l ©| €St L, 5 15 ¢Oonpggmd 105
THERLPSBIS €0 DY gtfneral grmula (hiysl), WIETET T1€ 405
TROULERLYT| NY GHGET TedT g€ TS agRy{IT OXY COgpounfl 4,9
ERLASBNECP DY ghRNeral hgrnula pi;sl- 1) [DCI gy <fengfaAl
TOLHNE B-16 L) 1- Logoa™N A MM los, ., To¥ds (Rp) (bp) (RO) 14
Nerern, 1N CGenerarl Fornmuta R3, R4, R5 and R6
r epr esEh¢ reanltal iy Tahlesuglviui dB elegrlyauslieate that the latent

substituent, an al koxy group which 224 WO 2006/121187
EedtrdEZRA0IRA8d B ariy nitiiberd S BShhiplesB-9aid BF M show the

group which may have a substituent, a heterocyclic

SRV IBY sDAMERR GUISELLYSRnth1cd 14l @ogiy at om

yl group may have a
substituent, an aral kyl group which may have a
substituent, an aryl

group which may 5 have a
substituent, a condensed pol ycyclic hydrocarbon group

Twdustrishppplicability

An acrylic ester compound of the present invention has a
structural unit with a charge transporting 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 crosslink density by
means of a chain 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 cell.

An image forming method, image forming apparatus and process
cartridge using the latent electrostatic image bearing member of the
present invention may be widely used for a full-color copying machine
which uses a direct or indirect electrophotographic multi-color image
developing system, a full-color laser printer and a full-color plain paper

facsimile.
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have a substituent or a heterocyclic group which may
have a substituent, and each substituent nay be

whomdaeiisi t h the al kyl group, the aral kyl gr oR@T/JR2065/309769

aryl group, the condensed polycyclic hydrocarbon group

or the heterocyclic group._t gh N, 0, CH2 or
C(CH3)2; and 10 a, b, c a%&-‘&ﬁ\jﬁe t he sane or

different and represent an integer of zero to four.
8. A nhnuf acAuricngli¢ aster metiprumndhavihe astyudturesempresented
conmpound represented by General Formula (1-2), wherein

by Gl Botmilf 1) belewtredi ate is a hydroxy conpound
15 represented by General Fornula (1-2-1) bel ow

é@?ﬂ?f@lF I%H]E% @)gl- 2-1)> 13,.x14 Art | OH HON I

1(1112)11 RO Rio) f (RI) wherein, in
Ceneral Fornmula (1-2-1), RO, R o, Rl1 and R12
represent an al 'TWI group whi @’ may have a Bubstituent,
an al koxy groupl 20 which qay|havg a substituent, an

aryl groupiitch—miy Havera N25ATD OTTE

PCT/ JP2006/ 309769 lisubstituent, a heterlocyclic group

whi ch may have a stbstituent or a hal o%en atom Ar4
represents an al kyl ene group which nmay have a
substi{MeRlin, in General Formula (1), Rl and R2 are the same or
different and represent a hydrogen atom or a methyl group;

Arl and Ar2 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; and

Ar3 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, a condensed polycyclic hydrocarbon éroup which may
have a substituent or a heterocyclic 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(CHs)s.

2. The écrylic ester compound according 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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an aryl ene group which may have a substituent, a
bi val ent heterocyclic 5 group which may have a

wastiztigent or a bi val ent condensed pol ycycl i BCT/JP2006/309769

hydr ocar bon group which may have a substituent; R13
rese n al kyl group which may have a

<@%§FF€hEH€ IZ‘i‘:ulngyl group which may have a

substituent, an aryl group which nay have a

substituegt, a heterocyclic grdbup which may 1o Wave a
hl_gzg_ ueHt or a condensed pd)l ycycl iC hydrocg Yol —CHQ

@h" zue
may begl?onded ’t oge \Eo/ ocy and-'{;,e
f, g and h are sa di f t an resent an
i nteger of ofo nuf r|ng

i nternedi ate of(qLQ q acmﬁl fib est(e m

represented by General Formula (1-3), V\,her e| n the

manuf acturi.ng .in ernedlate IS ? :5drox ound

r epr esBREEI Dy nCERERER Formula (11D3 Ry abéIB -arg ohe\\same or
2006/ 121187 PCT/ JP2006/ 309769 <General Fornul a

duffezemy anfxppres¢ntRPRydsdzenmtom oRaajeth grdaB; =/ >N~
}_\::3 (R17), (R18). (R17k (R20)1 wherein, in Ceneral

For mul Ry,( Ra,3RE) an®l, réPrdseit Gn BASy1 BAuyRehicR2fha have a

represent an aIkyI group which may have a substltu nt

ar yﬁacmé‘%ﬁp %?ﬁ‘g@ ‘pﬁ%hh Wiy %a%bﬁt Hsﬁzltuen%, an aryl

group which may have a substituent, a heterocyclic group which may

have a substituent or a halogen atom:; .

Ar3 is equivalent to that in General Formula (1); and

a, 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 a
compound represented by General Formula (1-2) below:

<General Formula (1-2)>

R13\NJR14
I 4
o Tf Q
]
HC=C—C—0.g S N O G“?MCHz
: Q—@ O—C
R‘“} £ R’IE

wherein, in General Formula (1-2), R; and Rs are the same or

different and represent a hydrogen atom ora methyl group;
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substituent, a heterocyclic group which may have a
substituent or a halogen atom R21 and R22 represent

wa@eooalikyB7 gr oup whi ch nmay have a substit uent, PEFJIP2006/309769

aral kyl group which nmay have a. substituent, an aryl

1o group which may have a substituent, a heterocyclic
group Hmi B, fay apl, B12 represept danallod grougnwsicemay have a
pol ycycl i ¢ hydrocarbon group which nmay have a
sulbsitivendntan abobx2 trowmp WAkhrayayp ehdoendesdubstgiatendy a4 aryl
form a heterocycle; and i, j, k, 1, mand mare the

Qﬁﬂlfﬁg erhighfhaeRivand suBBii et aﬁ%eté_%c&ﬂi@?@éuﬁfwﬁﬁihomay
to four. 10. A manufacturing intermediate of the

?g{}%%'s%ﬁ%glitglé%t ?ﬁgﬁ%gﬁg?rg gl%g,sent ed by General Formula

uring internediate is a

hydr ox onpound represented b neral Fornul a .

(- 1- b EriRsenis ang splsae rote,which MasoBars soveestituent,
<General Formula (2-1-1)> R31 R 32 F~ O N-Acs 1 OF | |

& Arylens gsreme whichdmay hhawe ¢ subsiitw@are sabivadentiicandensed
(2-1-1), R27, R28, R29 and R30 represent an al kyl
polgupclihhgdiroraybdageowp swHish ivhahe hiave ansahdibte ndroeupbivalent
whi ch may have a substituent, an aryl group which nmay

A i e R RO L
gen atom R31 and- R32
repr esﬁ?gt £nl akﬁy lregg'gsué)ntvmainc halrlgiry gi%\ﬁ% %vhich 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 polycyclic hydrocarbon group which
may have a substituent, and Riz and Ri4 may be bonded together to form
a heterocycle; and

e, f, g and h are the same or different and represent an integer 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:
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substituent, an aral kyl group which may have a
substituent, an aryl [|o group which may have a

waesti2tgent or a heterocyclic group whi ch nmayPCHaER2006@309769

substituent; Ar8 represents an al kyl ene group which
may have a substituent, an arylene group which may

Heoneraldimmuka/dnd)> a bi val ent heterocyclic group

whi ch nmay have a substituent or a bival ent condensed
pol ycyclic 15 hydrocarb groyp whi ch may have a
substituent; and p, q, r &hdys & e the sane or
different and represent an igteger of zero to four.

11. A nmethod for manufact ug4 n acrylic ester
conmpound, wherein the hyd +?§Q§pound repr esent ed
"i's f'Bacted wth

by General Formula 20 (1-
acryl oyl chloride or nethacryloyl chloride: 228 WO
2006/ 121187 PCT/ JP2006/ 309% <Ceneral Formula
(1-1-1)> Ara OH HON-Y. || 1 7> C1)l (R3) a (
) b c (R6) d wherein, in G d‘rrrula(l-é-l), R3,

oxy

R4, R5 and repr esent aﬁ | kyl group which may _have
a subg;%ﬁ; —~0R kox O'p?>h {ch ~haveah
subst | ue:g{, an gar y up?.vh' avéya Ry
substituent a h ﬁgvocy ' g%Qg whi | #Ry have a
substituent or akalyoge F%tom g Arggy nepresents an
al kyl group whi cr( ﬁﬂ gv 13)' S bﬁ ktue tzalan ar al kyl

group which may have a substituent, an aryl group

which may have a substituent, a condensed pol ycyclic
hydr ocethbtringin (pendriat Hloxmyula (1-3), Ris and Rie are the same or

different and represent a hydrogen atom or a methyl group;

Ri7, Ris, R19, Rao, Res and Ra4 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;

Ro1 and Rsas 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 polycyclic hydrocarbon group which
may have a substituent, and Rz2; and Ree may be bonded together to form
a heterocycle; and

i, j, k, I, m and n are the same or different and represent an
integer of zero to four.

5. An acrylic ester compound having a structure represented

by General Formula (2) below:
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10 have a substituent or a heterocyclic group which
may have a substituent, and each substituent may be

whoovdaeitsi t h t he al kyl group, the aral kyl  gr oRQ@T/JR2065/309769

aryl group, the condensed polyecyclic hydrocarbon group
or_ the heteroc%gllc group through N, 0, CH2 or
cCemrzhlarmula (3> ¢ and d are the sane or different
and represent an integer of 15 zero to four. 12. A
met hod for ngpufacturing gn acryejc ester cogpound,
wherein the droxyl conppund rgpresented by nera

For mul aH,{<t=@~1 L9 -+ohgtRe-ad-N-agrH O-CeRlpesE(

nmet hacryl oyl chljori de <CGener al Forrrul a fj1-2-1)> 29
WD 2006/ 121187 €CT/ JP2006/ 309769 R13-, NJ-R14 Al | ~U
HOIj I I ~ {{lI R g RIOF ( R) (R12) )e )9 h

wherein, in Gbner For a (1-2- R11 and

R12 rePPEtem Hh 9¥aglﬂwame]flﬁ @, n&w \a9d s Toprosent a
substituent, an al koxy group which may have a
byfsegenuetory onm mefhylgroup, wipsctivalyshave a 5
substituent, a heterocyclic group which may have a

subst i M@n&n@r Aa; heprgent ahay oAed of epweSeRt Inée aromatic
al kyl ene group which may have a substituent, an

Vak&Ash iogfbde&y GPhidRY nldy ehdves P Shivh et suBsOiYdietnd a

eterocyc

condensed polycyclic aromatic hydrocarbon group which may have a
substituent;

Arg and Ario 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

Arg 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 bivalent 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)>

G

i T
H,C=C—C—~0. 4 NMA,B __N =, 0—C— c_-CHZ
“ 07 M

Rﬁ%p ﬁgﬁﬂq (Rﬁﬁr (Rﬁﬁs
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group which may have a substituent or a bival ent
condensed polycyclic 1o hydrocarbon group whi ch nay

whaone/1z118ubst i t uent; R13 and R14 represent an BCRY12006/309769

group which may have a substituent, an aral kyl group
whi ch y have a substituent n aryl group which may
have a §%1Lt1@eﬁf3}1963]hgf>§p@&6y 22113, émm apdwRee hrevdhie same or

have a substituent or a condensed polycyclic
llyfe cegdirsauhrepresgninvg hydrdgenrayorhares meshpbiidugent, and
R13 and R14 may be bonded together to form a

het er oRyg| Rss, R34l a®id Rsp £orded ﬁﬁealgPF PG vsﬂ{ic? mmay have a

di fferent and represent an.integer zero to

h f t Up . an rylic este
Sabe T 3 ko7 HDRE ' HOKIE B B i TPy ars1
by Gen abTFor | a (1-%—1%i is reacted with acryl oyl
éﬁ‘?‘&? i"g{élc mMAT RE¥E i SWPSHERRRt. e -heferpepdlio ameni ow may
PCT/ JP2006/ 309769 <General Formula (1-3-1)> R21. N R22
hazy @ suliskitpent oradyalogemitemt OH C (R17)1 (R18)|
\Rlk ~R20)1 wherein, in General Formula (1-3-1), R17,

R18, RRg: &2d, RP3repidser2df eaMgseptoqh #hkol MaQUhave a
whi ch may have a substituent, an alkoxy 5 group whic

e A oy 1 R Y S
Q'HRﬁ)t ivstrﬁ)i%ﬂt m%%f Rave a substituent, a heterocyclic group which may
have a substituent or a heterocyclic group which may have a substituent;

Ar8 is equivalent to that in General Formula (2); and

P, q, r and s are the same or different and represent an integer of
zero to four.

7. | A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-1),

wherein the manufacturing intermediate is a hydroxy compound

represented by General Formula (1-1-1) below:

<General Formula (1-1-1)>

Hof\ = _.N

Dl
(Rl (R (Re)e  (Ro)q

wherein, in General Formula (1-1-1), Rs, R4, Rs and Rg represent

an alkyl group which may have a substituent, an alkoxy group which
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hal ogen atom R21 and R22 represent an al kyl group

whi ch may have a substituent, an aral kyl group which
woreooehzme7 a substituent, an aryl | o group whi BCT/SRRP06/309769

have a substituent, a heterocyclic group which my

have a substltuent or a condense ol lic .
R B BHOIR T ATy Py E S A G Eubsfigpont, a
R21 and R22 may be bonded together to form a
Ieteeoayclicigrouprvchich may have a subeitbueniog a heloganatem: and
different and represent an 15 integer of zero to

four. A repreédiechn alkylegesimcwliichngnan haveyd sabeistwmt, an
compound, wherein the hydroxyl conpound represented

BIEenetaly SALEH! Aoy (Brde DoiRehGRRF o Wil 866 hPAlch may

on or| Genef al™ For nmul
2-1-1 200 87 PCT JP2 6/ 309769 31

21
5 e fshbsfigents saondesyt SoRag iR o N Wﬁf‘f% may
General _Formula (2-1-1), R27, R28, R29 and_ R30
hasys @ sahstibvwen qxls/a Imt@tpﬁym eroumy el anay bawe @ suhstituent,
an al koxy group which may have a substituent, an aryl
fid epchhsubstitagnh auay beSbemdad itk nthe alkyét@oupy ¢he aralkyl
group whi ch may have a substituent or a hal ogen atom

H3hpatHe 3@%1 BRI %@tcoﬁﬂeﬁb&y boBic9dRc WydebeaiByn ¥ ap dr the

3ubstituen an aral kyl group which may have a
BT Hronf W PG P A B
10 a, b, c and d are the same or different and represent an integer of
Zero fo four.
8. A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-2),
wherein the manufacturing intermediate is a hydroxy compound

15  represented by General Formula (1-2-1) below:

<General Formula (1-2-1)>

Ri&xN ~Ria
Art
!
HG N
Rw % 12

wherein, in General Formula (1-2-1), Rg, Rio, Ru and Ri2.
represent an alkyl group which may have a substituent, an alkoxy group

20  which may have a substituent, an aryl group which may have a
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1o have a substituent; Ar8 represents an al kyl ene
group which may have a substituent, an arylene group

wokioeh2rm8y have a substituent, a bival ent het ePODYRA06Z309769

group which may have a substituent or a bival ent
condensed pol ycyclic, hydroc n groyp which may have
sibstgept.uanhéetexpeyclic groyp w alruéz may, havena substityent or a
di fferent and represent an integer of zero to four.
H&ogdheatams yl i ¢ ester conmpound according to daiml,
wherei n the conmpound represented by General Formula

(1) i A® repRBRRthH ek Fsastadupywkitheinaly hgvéal @ubstituent,
(1-4) below. 20 <General Formul a 1 4)> 232 WO

6
%Q %%fﬂeé% @2%'}135%% %;%)%Z 9 su eI%e nﬁval%heterf)gychc
F I R1 d di f
FRppeRBig 499&1@852%” s W?%?ntaow BRI thpdgisea e lpayelic
represent an al k group. whi ch may have a substituent,
Iny duocarhaaxgraproy| gmvh]may have ﬁ@oab%tg%’rét i tuent, an
aryl group which may have a substituent, a

het er Ryscland dRaupephéseimt may hdiel agiouipstwhichntmey have a
hal ogen atom Ara represents an al kyl group which may

itfeAtDah] AMARYI g&Bup afRidY m &y MR SlbdtRneRRY @ndaryl

stituent, an aryl” group which may 10 have a

gﬁ@ﬁlﬂé Minaf BAG"SEELRRIEEY & hétd S ALAERAD WIBHR may
have a substituent or a condensed polycyclic hydrocarbon group which
may have a substituent, and Ri3 and R4 may be bonded together to form
a heterocycle; and

e, f, g and h are the same or different and represent an integer of
zero to four.

9. A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-3),

wherein the manufacturing intermediate is a hydroxy compound

represented by General Formula (1-3-1) below:

226



10

15

<pensal; Formeul

have a substituent or a heterocyclic group which may
have a substituent, and each substituent nay be

whoovdaeitsi t h t he al kyl group, the aral kyl  gr oRQ@T/JR2065/309769

aryl group, the condensed pol ycyclic hydrocarbon group
or the heteroc cllﬁﬂgroup through N, 0, CH2 or

in are the same or different and
represent an |nteger of zero to six. 16. The acrylic
ester conpound according to Claim1l, wherein the
conmpound represented by Genera), Formula (1) is a
conpound represented by General Fornula (1-5) bel ow
20 <Ceneral Formula (1-5)>-2% 2006/ 121187
PCT/ JP2006/ 309769 Ar 11 Ar|1;,_£ﬁ\£s)6 0 Ri~ R) 0
wherein, in General FormulaY(1-5), R5 and R6 are the
sane or different and repnt a hydrogen atomor a

D @

nmet hyl group; R7 and R8 re ) an al kyl group which
may have a substituent, 5" oxy group whi ch nmay

have a substitu an ar Ihproup whi clonnay have a
substituent, a he 'ﬁr | may have a
substituent or presents an
al kyl ene group mh|¢hﬂnayg£éve a@§ub@h®§uent an

aryl ene group which avé a substituent, a bival ent
condensed . 1o polycycllc hydr ocar bon group whi ch nmay

BRI R AL N SR e bt and

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

Braotqpigaerh anpglkyh\ezoup suibioh mashhage 2 subpdbinty 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;

Rz1 and Rgz2 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 polycyclic hydrocarbon group which
may have a substituent, and Rgz; and Rss may be bonded together to form
a heterocycle; and

1, j, k, 1, m and m are the same or different and represent an
integer 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 compound

represented by General Formula (2-1-1) below:
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pol ycyclic hydrocarbon group which may have a
substituent, and Ar" 15 and Arl12 may be bonded

w0 o@etitias? t hr ough adj acent carbon atons to forPCT/aP2006/309769

heterocycle and n and p are the sane or different and
res an gghg db of zero to six. 17. The acrylic
%‘%‘E}‘HH ding to Caim1, 20 wherein the
corrpound represented by General Formula (1) is a
conmpound represented by General Formula (1-6) bel ow

234 WD 2006/ 121187 PCT/ JA24)06/ 368369 <General Fornul a
(1-6)> (R15) _ RL6)t ° N] (Ri 3);v (R, R121), O 4/ \

N/ 0 HOL, Q\ cF wher
CGener al Fk“ﬁu ;ggb and R 0 /Téiéﬁmkéé?z}fr
a

di fferent n? hydroge hyI
sresent an ky gro éh

group; 5 RiT
may have a (B an al koxy

have a subs |tugnt an aryl group mhlch nay have a
substituent, a heterocyclic group which may have a
substituent or a halogen atom R13, R14, R15 and R16

r epr eswherain, alrk yGegewlp Fohinofia médr 1hy eRar, Bas, Rzo and Raso
substituent, an al koxy group which may have a
sahiekéhtigAtalkfDgAyP 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;

Rs1 and: Rsz 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 heterocyclic group which may
have a substituent;

Ar8 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; and

P, 4, r and s 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:
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group which may have a substituent or a hal ogen atom
and g and r are the sane or different and represent an

WO nioegeri8df zero to six, s and t are the sanePOr/JP2006/309769

different and represent an integer of zero to five,
and u the same or different and represent
5@%?%3@?“8?1 570 to four. 18. The acrylic ester
compound accordl ng to Caimb5, wherein the conpound
represented by General Fgghula (2) is a conpound
represented by General Fornula (2-2) belgy 235 WO
2006/ 121 N v/ Formul a (2-2)>

R17 Ar6 A.(?é Y- Gener al

Formula (2 , or different

and represgmp ya hyd n até&w yl group; 5 R g
and R2o regre"ggnt a Kyl day have a
substituent, an al koxy group whi ch may have a

substituent, an aryl roup whj ch have a

subst | Wiherein, an (zenargd Wormulgr@ol IbRshRads andVRs zepresent
substituent or a hal ogen atonm Are and Are represent

an alkiyy|grgupuwhwh amyrhaveas esvbstitaentbsh i dlitexy ,granp which
al koxy group which may have a substituent, an aryl

S{BURaVE 'ac&ﬂﬁﬁu@ﬁ‘ﬂ €aR ai'yp%i'bﬁ}? %cﬁrmﬁgnﬁ{fer 2&(Wsti€uent, a

group which may have a substituent represents an

5o RIS AOB RIS RYE By SHRRLI O ot atom: and

b I t d d I I d b
%Yihegﬁy%%ggée%ﬁ%ﬁﬁkyﬁg%ggg e IIym5§°tf‘aIve°Q s% gtl uent, 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 heterocyclic 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(CHs)s; and

a, b, c and d are the same or different and represent an integer of
zero 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 chloride or methacryloyl chloride:

<General Formula (1-2-1)>
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w and x are the sanme or different and represent an
integer of zero to six. 19. A manufacturing

w0 paoenemasi ate of the acrylic ester conpound PCT/JP2006/309769

represented by General Fornmula (1-4), 20 wherein the
manufacturing internmediate i s a hydroxy conpound
represented by General FdFrm E?m—4- 1) bel ow. <Gener al
Formul a (1-4-1)> 236 WO 2006/1121187 PCT/ JP2006/ 309769
HO 70H (R3 R4 wherein, in neral Fornmula (1-4-1),
R3 and R4, re resent an aIkyI group which nQ%*have a

substit uent Xy may .
substi t uent, r%ry -ﬁbh v_e_)
substi tuent, ter , nay have a

substituent or oge repr ts an al kyl
group which mayaﬁw gl% b??ftu gan fa 3!:: gr oup

whi ch nmay have a substituent, a condensed pol ycyclic

hydr ocar bon, group or a heterocycllc up whi ch_nmay

have awhebeim,t tbnfenerald Koyaulaydid- 3 ﬁf » My, b&1u1 Yand Ru
bonded with the al kyl group, the aryl group, 1 o the
eapdeast dnpdkyt gedur whychi ooy hawe gr sulpstituehnbean alkoxy group
het erocyclic group through a nitrogen atom and 1 and

Whiek emtalg,e haiEe aors@sflftﬁé&ﬂ“ ﬁngrfrp%%ﬁ Nty 19ich | Ma%gq{ave a
of zero "to six. rranufacturlng i ntermedi at e “of

ORI, 5. 0, TP TR 0 Dl or

S, a hydroxy conmpound represented by General Fornmula
i’& Ogeil)a &ow.

Ar? 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;

Ris and Ris 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 polycyclic hydrocarbon group which
may have a substituent, and Ri3 and Ri4 may be bonded together to form
a heterocycle; and

e, f, g and h are the same or different and represent an integer of
zero to four.

13. A method for. manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula

(1-3-1) is reacted with acryloyl chloride or methacryloyl chloride:
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<Ceneral Formula (1-5-1)> 237 WO 2006/ 121187
PCT/ JP2006/ 309769 77 12 4 HO OP' -OH (R7) R$' n

wob@eang7 i n Ceneral Formula (1-5-1), R7 and R3CT/JP2006/309769

represent an al kyl group which may have a
substituent, an al koxy group which may have a
<Gpseral Bormula(1a3y)>gr oup whi ch may have a
substituent, a 5 heterocyclic group which nmay have a
substituent or a hal ogen atom Ar4 represents an

al kyl ene group whrgh mgy have a substituent, an

aryl ene group which y have a substituent, a bival ent
condensed pol ycycl ydrocar bon group whi ch may have
a substituent or albi .&ggt het erocycl i c group which
may have a substituént; 10 Ar" and Arl2 represent an
al kyl group which y_have a substituent, an aryl
group which may ha —;§gpstituent or a condensed

pol ycychc hydrocar bs# group whi ch may have a
substituggt and Ar"l and Arl2gmay be bonded toget her
t hrough agifadcent/ c« tofis S0 form a heterocycle;
and 15 n a ket h - me\ di fferent and represent
an integer(em,ze(m@.th@kx.( , A manuf acturing

i nt er medi ate oOf theJacryIic ester conpound
represented by General Fornula (1-6), wherein the

manuf aeh N in LSBT Rl &-397 R, ROPRE Roo, Ros and

Ra4 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:;

Ro1 and Rge 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 polycyclic hydrocarbon group which
may have a substituent, and Rs1 and Rs2 may be bonded together to form
a heterocycle; and

1, J, k, 1, m and m are the same or different and represent an
integer of zero to four.

14. A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula
(2-1-1) is reacted with acryloyl chloride or methacryloyl chloride:

<General Formula (2-1-1)>
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20 represented by General Formula (1-6-1) bel ow
<General Fornula (1-6-1)> 238 WD 2006/ 121187

weansAPA806/ 309769 R75)_ | | Rt (Rig Rlz) 4PCEIRR0$6/309769

r HO\ I / ~1 / Hwherein, in CGeneral Formula
(1-6-1), Rii and R12 represent an al kyl group which
may have a substituent, an al koxy group which may
have a substituent, an arf§44 gr ofaawhi ch may have a
substituent, a 5 heterocyclic droup which may have a

subst i @y om a h Nt 7 R, helH1 6
represent {a ah\ gr whi ch ma

substituen al roup whic

substituent, lag aryl, I gfoup which

substituent( '827'9 hal atom and Reo)me

sane or different and represent an integer of zero 1o
to six, s and t are the sane or different and
represent an intggjer of zero to five, and u and v are

the sawbeteingi ff dremeradngormpesil-Bn Ret eBes. &zo and Rao

zero to four. 22. A manufacturing internedi ate of the

Peprekent eftakyl gaogpowhdch epnehant edsubstitapatcdn hikeoryt group
(2-2), 15 wherein the manufacturing internmediate is a

AP OTRAT, LSBPS iy DS IB0R SAETY By e
szl%)s%t%lze%%? 78_ g@ér%?%&%ﬁlﬁggg GV?/’hiC’ﬂ’ %15'16‘{7 llgave a substituent or a
halogen atom;

Rs; and Rsz 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 heterocyclic group which may
have a substituent;

Ar8 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; and

p, q, r and s are the same or different and represent an integer of
zero to four.

15. The acrylic ester compound according 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)>
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C-A -N (R19 R2'0) wherein, in General Fornula
(2-2-1), Rig and R20 represent an al kyl group which

woregpohzme7 a substituent, an al koxy group whi chPEEYP2006/309769

have a substituent, an aryl greoup which may have a
substituent, a 5 heterocyclic group which may have a
substituent or a hal ogen atom wa and Ar10 represent

an al kylRygroup whi ch,_may .aveﬂa substifuent, an aRyl

gr oup mhich nay hawé “a et erocyclli c

gr i it sCEaR-CH,
alkylene gr&up i @ReATE ave a Sub de Nt an

aryl ene grofp ifsh may have a substit uenfRe)qr

bi val ent condensed  pol ycyclic hydrocarbon group which
may have a substituent; and w and x are the sane or

different and represe n intege zer,o. Sj.X.

25 A BHCRBH 151 CRERTR PRIy Uradty AR Bs e the same or
conpound 15 wherei n_the hydroxyl conmpound represented
dyitexent eand regrasent a hydrogen akom ex@ wethyk groxms yi oy

chl oride or nethacryloyl chloride: <General Formula

(1- 4- 1Rz ahdRBy répradent Rn)alRel groip@hi¢h 2006ha24 h8tubstituent,
PCT/ JP2006/ 309769 wherein, in General Fornmula

aa dikédy grupREhitd mh Ma@é%ﬂ&u@hﬁie'ﬁ)ﬁ' ﬁraqyp gwfu;c R HIEY may

have a substituent, an al koxy group have a

BB e 50U 05 B e o

tituent or a hal ogen ato
aLil slogen atom, g m

Ar3 represents an alkyl group which may have a substituent, an
a;'alkyl 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 heterocyclic group which may havé 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(CHs)2; and

] and m are the same or different and répresent an integer of zero
to six.

16. The acrylic ester compound according to Claim 1,

wherein the compound represented by General Formula (1) is a
compound represented by General Formula (1-5) below:

<General Formula (1-5)>
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5 Ara represents an al kyl group which nmay have a
substituent, an aryl group which may have a

waestiztgent, a condensed pol ycyclic hydr ocar BONJRPOEI9769

or a heterocyclic group which may have a substituent,
and each substituent may be bonded with the al kyl
group, the aryl group, theaijcondemsed polycyclic

hydr ocarbon group or the fetegroeffclic group 10

t hrough a nitrogen atom and and in are the sanme or
di ff er entg.and represent an in er of zero to siy.

24 A metfﬁod for npefif-ge oLy ester
magcmﬁ,cw@e-r—em ] D XA hu n(;I~—|'-—Q:p¥~@(§@4qJ;ﬁ;&i.;;g.;2

by Gener al mul ,a54] 15 1) i A

acryl oyl chlfmrl d Re met hacryl oyl chI ori Elegm <Eener al

Formula (1-5-1)>"1 41 HO - - .___014 R7 Re n

wherein, in General Formula (1-5- 1) R7 and R8

represent an al kyl group whi y
subst | FHeEID, dp GeRrRexsl Ep@mpﬂmﬂilg% eryanQoRmxe the same or

substituent, an aryl group which may have a
diffsent aadtnepaesemttaehydmgeimatgmo op awnethylnpyulpave a
substituent or a hal ogen atom 241 WO 2006/ 121187

PCT/ J PROGGARO¥&E e séhttah @k $P§f3u§) %ﬁuﬂ:{ ﬂﬂﬁﬁ&v@ Elcé‘ﬂ?)stltuent

mhlch may have a substituen an aryl ene group wh

TR o TSI P TR ARG o which s

ityent or a pival en
alilx?g ta substituent, a terocycthc 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 Ar!2 represent an alkyl group which may have a
substituent, an aryl group which may have a substituent or a condensed
polycyclic hydrocarbon group which may have a substituent, and Ar!l
and Ar!2 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 six.

17. The acrylic ester compound according to Claim 1,

wherein the compound represented by General Formula (1) is a

compound represented by General Formula (1-6) below:
234



10

15

nagnpealpberraula

het erocyclic group which may have a substituent; 5 Ar"
and Arl12 represent an al kyl group which nmay have a

waast2tgent, an aryl group which may have a PCT/JP2006/309769

substituent or a condensed polycyclic hydrocarbon
group which nay hgye a substituent, and Arll and Arl2
j&ther through adjacent carbon atons
to form a heterocycle; and 10 n and p are the same or
different and represent an integer of zero to six.

25. A nmethod for manyf [ ng af~acnylic ester
conpound, wherein t%%ﬁ dr| xyIQund repr esent ed
by General Formula (1-6- s reacted with acryl oyl

chl oride or nethacryl oyl chlogide: 242 WD 2006/ 121187
PCT/ JP2006/ 309769 <Gener al J)a (1-6-1)> | R15)_ |
\ Rr~t N R14/u S (R13/v R¥2) g/. N HOH
wherein, in General Formula ({1-6-1), R11 and R12
represent an al kyl group ' y have a
substituent, an al koxy grou may 5 have a
substituent, an argyly group whi ch may hawe a
substituent, a Rhet ' S rmay have a

: 5 and R16
represent an&hgkyhogredpw LN

substi tuent, aqgalkoxy group whi ch may hav%wa
substituent, an aryl

wherein, in General Formula (1-6), Rg and Rjo are the same or
different and represent a hydrogen atom or a methyl group;

Ri1 and Ri2 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;

Ri3, Ri4, R15 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 integer of zero
to five, and u and v are the‘ same or different and represent an integer of
zero to four.

18. The acrylic ester compound according to Claim 5,

wherein the compound represented by General Formpla (2) is a

compound represented by General Formula (2-2) below:
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group which may have a substituent or a hal ogen atom
and 10 g and r are the sane or different and represent

w@eoontager of zero to six, s and t are the SBOEIRM006/309769

different and represent an integer of zero to five,
and u and v are the sanme or different and represent an
Feageal Bormula 2-25 four. 26. A method for
manuf acturing an acryli c ester conpound, 15 wherein
the hyiwoxyl conpound mmsentemzby Genggal Formul

yl

% reac dryloy” e v
ac “?&neﬁréfw’"l—' a (2
WO 2006/ 1

~ - w R20 x wherein,
(2-2- 1), R| g and R20 represent an al kyl group which

may have a .subst i oup lch ma

have aVvagRdD; 4y %ne Eﬁrw?l@f @%é) WRichd s Rpothe same or
substituent, a 5 heterocyclic group which may have a
different aedirepreserttal bydroganoom\o® aamdthyligronppr esent

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

gr oup R GihdBRa1averesditbsii tARpl gfoud WhicH og¥gl iave a
group which may have a substituent; Aw8 represents an

é‘ﬁ%s?ﬁt%‘éﬁt 95RAUB] Qv%tﬂ&cyc %r&‘?@/ WAKS ol HeBlibstit®r an aryl

ene group have a s bstltuent or a

B S RIS BB SRR LB R may

dlfferent and represent an integer of zero to six.
have a substituent or a halogen atom;

Args and Ar; 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 heterocyclic group which may
have a substituent;

Ar8 represents an alkylene group which may have a substituent,
an arylene group which may heve a substituent 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 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)>
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27. A latent electrostatic imge form ng nenber
conprising a 15 cured material obtained through a

w0 awbazd18pol yrmeri zation of a radically pol ynePrCraroes/309769

conmpound of conponent (Al) and a cured materia

obt ai ned through a radical polynerization . of a
radi cal ly polynerizable con‘g?%nd of conponent (A2) in
Fo/

the outernost | ei nIt he 2 .
COMPOL 40 ri ses
ro fl g sLubs ut ed

pol yneri zaple €c
t wo radicgﬁ$y

am no  groupy | ’ . 244 WK 7
PCT/ JP2006/ 368169 the radically B g, group
and the nearest! substituted am no group i ch”do not

conprise an unsaturated bond in between are connected
Wth t or. mre_aronatic hydrogcarhbon. _conp ds; and

t he r a¥PEEF Py 18093?[‘?’8?%2 %F’é“'ﬂ%n@éﬁﬂg’ & BBApBrekePreaoRt an
5 conprises a_condensed pol ycyclic aromatic )

alkyl granpombickr mey bgve wosbstituentadincalkpyy group which may
pol yneri zabl e group and a non-radically polynerizable

Babstd tsubetitashi)eagranfl growuorhiehcandenssd RokWbsttlient, a
aromati ¢ hydrocarbon group. 28. The | atent

%ét"e%éﬁitcaéijoﬁpivﬁﬁﬂtﬁ REFHNRS IETP& AT Yrd] Hgloggﬁaa{t‘am;

ai m27, wherein the outernost Tayer conpris
radi caj| ol yreri zabl conmpound -havi ng t hree or, .nor
 adi caMSEIBES s S8 pEY] SR wiieh ay have) a Substitugns, an
| atent el ectraqstatic _image bearing nmenber according )
aryl; growy wkichi mayaihayer 2 tgibpbitugpkr @ sondensed polycyclic
out ernost | ayer conprises a photo-pol yneri zati on
hydzdcatlmon group or a heterocyclic group which may have a substituent,

and each substituent may be bonded with the alkyl group, the aryl group,
the condensed polycyclic hydrocarbon group or the heterocyclic 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 acrylic ester
compound represented by General Formula (1-5),

wherein the manufacturing intermediate is a hydroxy compound
represented by General Formula (1-5-1) below:

<General Formula (1-5-1)>
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. 15 t o WBeremp, 3g. Gemeraly

30. The latent electrostatic inmage bearing nenber
according to any one of Clains 27 to 29, 20 wherein

wao b@oenzidstal |y pol ynmerizabl e group is any one PET/@rR006/309769

acryl oyl oxy group and an net haeryl oyl oxy group. 31.

" The latent electrostatic inmage bearing nenber

accordi ng- to any one of ,dlains 272to 30, 245 WO
2006/ 121187 PCT/ JP2006/ 3 MMV\Mer ein the radically
pol ynmeri zabl e conpound of component (Al) which is
bonded with two or nore aronggﬂc hydr ocar bon group is
the acrylic estegCoipotmg copfing-T&yany one of
Clains 1 to G- : Wy
beari ng nmenber >dr dirag® [ 1 X ains 27 to
30, wherein the@q dicall'y polynerizable mﬁ%ound in
conponent (A2) *wWrch conprises a conden'egdppol ycyclic
aromati ¢ hydrocarbon group is the acrylic ester
conmpound according to any one of Claim1l and C ains
tﬁ}éﬁmlﬂﬂe@rﬁtﬁt dti endmgerepresent an
beari ng nmenber according to any one of Clains 27 to
&kyl \greupiwhichemagt hate el edistitsieat) anidikgey kgaupnghich may
menber conprises a substrate, and it also conprises a

BAR GE SUBBRLabANah N8N, o U Ieh MANIRQE! o BYEGHMRAL, a

a cross-linked charge transport layer “in this order on

. . crosse lLinked cha .
Heteb IS RRLOR Phichfad Bev B SToon R F b een aomy,
el ectr g}atic i mage bfgring menber %ifording to Claim ‘
33, eTeprepts 33 alkylare greHarghioy maypbaye pagidhstituent,
has a thickness
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 Ar!2? represent an alkyl group which may have a
substituent, an aryl group which may have a substituent or a c—ondensed
polycyclic hydrocarbon group which may have a substituent, and Arl!
and Arl2 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 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)>
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20 of 1.0 gmto 11.5 gm 35. The latent electrostatic
i mge bearing nenber according to any one of Cains

w@00602347 wherein the cross-1inked charge traPGpara06/309769

| ayer is insoluble with an organic solvent. 246 WO
2006/ 121187 PCT/ JP2006/ 309769 36. The | atent

el ectrostatic i mage bearing nenber according to any
one of Clainms 33 to 35, i nAMmt he cross-Iinked
charge transport |ayerl‘the ratih gft®¥he number of
functional groups in the radidally polynerizabl e
conpound 5 which conprises Rpe,or nore radi cal ly
pol ynmeri zabl e group in a nolg %Qlo t he nol ecul ar

wei ght of the radically pol yngrizable conpound, i.e.
nol ecul ar wei ght/the nunber ofJfunctional groups, is
250 or less. 37. An inmage f fhg, met hod conprising a
latent 1o electrospa ic img¥ formn rocess to form
a | atent el ectrostati € 4

el ectrostatic i mage bearij a|devel opi ng
process to form a #wn etmpi ng the

| atent electrostatic inage with a toner and a
transferring process to transfer the toner inmage to a

recor d%ﬂ@réiﬁgiiﬁnl}eﬁérdmﬁ'ﬁﬁhﬁlﬁi r@-é-‘i‘),e]ﬁh Ehﬁcﬂﬁz? %C@fésgnt an

i mge bearing nmenber is the atent ‘el ectrostati

j ri cor di to,an e of O ai
T80 GBS AR R0 FO R et S8 e ik may
gatent Ie%trostatic i.mage bearing nmenber, a |atent

PEetd SPstitentage 2BHNEIRpL Johichaman daver m substitaemt, a
el ectrostatic imge on the latent electrostatic
heterocyclic group which may have a substituent or a halogen atom;

R1s, Ri4, R15 and Ry 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 integer of zero
to five, and u 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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I mage bearing nenber, a developing neans to forma
toner.image by developing the latent electrostatic

w0 pmge2MB8th a toner and a transferring mneans POT/JP2006/309769

transfer the toner image to a recordi ng nedium 247 WO
2006/ 121187 PCT/ JP2006/ 309769 wherein the | atent

el ectrostatic image beari ng menbefp i s the |atent
acgqrdiag to any

one of Cl aif €Ss CH |ge
conpri sittg—TH TT i

menber acgor fr Wii: nd any
one rreansts ected froma charging rreans a dzea p| ng
nmeans, a tr*ﬁéferrlng means, a cl eani ng neans

discharging means, wherein t he process cartrldge |s
det acha att ac rat us
body. gle%{gflga, in enera(l)l %grmn? (2-2- 15 nhlg an%p 20 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 Arl0 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;

Ar8 represents an alkylene group which may have a substituent,
an arylene group which may have a substituent 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.

23. A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula
(1-4-1) is reacted with acryloyl chloride or methacryloyl chloride:

<General Formula (1-4-1)>
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wherein, in General Formula (1-4-1), Rs and R4, 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;

5 Ar3 represents an alkyl group which may have a substituent, an
aryl group which may have a substituent, a condensed polycyclic
hydrocarbon group or a heterocyclic group which may have a substituent,
and each substituent may be bonded with the alkyl group, the éryl group,
the condensed polycyclic hydrocarbon group or the heterocyclic group

10 through a nitrogen atom; and
1 and m are the same or different and represent an integer of zero
to six.
24. A method for manufacturing an acrylic ester 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)>

Hﬂm: [ ::—IL—OH

Ra )p

wherein, in General Formula (1-5-1), R7 and Rs represent an
alkyl group which may have a substituent, an alkoxy group which may
20 have a substituent, an aryl group which may have a substituent, a

heterocyclic group which may have a substituent or a halogen atom;
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Ar? represents an alkylene group which may have a substituént,
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 Ar!2 represent an alkyl group which may have a
substituent, an aryl group which may have a substituent or a condensed
polycyclic hydrocarbon group which may have a substituent, and Arll
and Ar!2 may be bonded together through adjacent carbon atoms to form
a heterocycle; and

n and p are the same or different and represenf an integer of zero
to six.

25. A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula

(1-6-1) is reacted with acryloyl chloride or methacryloyl chloride:
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<General Formula (1-6-1)>

wherein, in General Formula (1-6-1), Ri; and Rj2 represent an

alkyl group which may have a substituent, an alkoxy group which may
5 have a substituent, an aryl group which may have a substituent, a
heterocyclic group which may have a substituent or a halogen atom;

Ris, Ri4, R15 and Rie 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

10 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 represent an integer of
zero to four.

26. A method for manufacturing an acrylic ester compound,

15 wherein the hydroxyl compound represented by General Formula
(2-2-1) is reacted with acryloyl chloride or a methacryloyl chloride:

<General Formula (2-2-1)>
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wherein, in General Formula (2-2-1), Rig and Rgo 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

5  heterocyclic group which may have a substituent or a halogen atom;

Ar9 and Arl0 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;

Ar8 represents an alkylene group which may have a substituent,

10 an arylene group which may have a substituent 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.

27. A latent electrostatic image forming member comprising a

15 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 compound of component (A1)

20 comprises two radically polymerizable groups and a substituted amino

group in a molecule;
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the radically polymerizable group and the nearest substituted
amino group which do not comprise an unsaturated bond in between are
connected with two or more aromatic hydrocarbon compounds; and
the radically polymerizable compound of component (A2)
5 comprises a condensed polycyclic aromatic hydrocarbon formed by
bonding a radically polymerizable group and a non-radically
polymerizable substituted amine group through a condensed polycyclic
aromatic hydrocarbon group.
28. The latent electrostatic image bearing member according
10 to Claim 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 Claims 27 to 28,
wherein the outermost layer comprises a photo-polymerization
initiator.
30. The latent electrostatic image bearing member according
to any one of Claims 27 to 29,
20 wherein the radically polymerizable group is any one of an
acryloyloxy group and an methacryloyloxy group.
31. The latent electrostatic image bearing member according:

to any one of Claims 27 to 30,
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wherein the radically polymerizable compound of corﬁponent (A1)
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 to any one of Claims 27 to 30,
wherein the radically polymerizable compound in component (A2)
which comprises a condensed polycyclic aromatic hydrocarbon group is
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 to 32,
wherein the latent electrostatic image bearing member comprises
a substrate, and it also comprises a charge generation layer, a charge
transport layer and a cross-linked charge transport layer in this order on
15 the substrate, and
the cross-linked charge transport layer is the outermost layer.
34. The latent electrostatic image bearing member according
to Claim 33,
wherein the cross-linked charge transport layer has a thickness
20 of 1.0 pm to 11.5 um.
35. The latent electrostatic image bearing member according
to any one of Claims 33 to 34,
wherein the cross-linked charge transport layer is insoluble with

an organic solvent.
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36. The latent electrostatic image bearing member according
to any one of Claims 33 to 35,

wherein in the cross-linked charge transport layer the ratio of the
number of functional groups in the radically polymerizable 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
or less.

37. An image forming method comprising a latent
electrostatic image forming process to form a latent electrostatic ﬁnage
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 image 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
means to form a latent electrostatic image on the latent electrostatic
image bearing member, a developing means to form a toner image by .
developing the latent electrostatic image with a toner and a transferring

means to transfer the toner image to a recording medium,
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wherein the latent electrostatic image bearing member is the
latent electrostatic image bearing member according to any one of
Claims 27 to 36.

39. A process cartridge comprising the latent electrostatic

5 1image bearing member according to any one of Claims 27 to 36 and 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 is detachably attached to an image
forming apparatus body.

10
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