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35C and extend up to 165C. WD 2004/ 060861
PISFABPX30 3005 0disgprses homo- and copolymers having covalently bonded

photodimerizable or photoisomerizable groups for the use of alignment layers. There is no
mention of monomers containing hydroxyl groups and it is said that these should even be
avoided as a consequence of undesired solubility of ions. The glass transition temperatures
of the polymeric (meth)acrylate structural elements are above 35°C and extend up to 165°C.
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copolymers are used for the production of alignment layers which are based on
(meth)acrylates and, in addition to monomers having photoactive groups, also contain
comonomers having polyoxyalkylene radicals. It has also been found that such copolymers
also have surprisingly high adhesion to substrates when they have a low glass transition
temperature, for example at most 70°C and preferably at most 60°C.
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tol someri zabl'e group may, for exanple, be
azobenzene groups. The phot odi nmeri zabl e group may, for
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are preferably bonded to a carbocyclic or
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preferred embodiment, the ethylenically unsaturated group is bonded to the polymer
backbone via a C(O) group and a bridging group bonded thereto, and an optionally
substituted aryl or heteroaryl group is bonded to the second carbon atom of the ethylenically
unsaturated group. The photodimerizable group may, for example, be derivatives of
cinnamate, chalcone or coumarin.
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correspond to the formulae Aand B R R -A -CH
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hydrogen or C, -C4-alkyl, A is an optionally
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alkoxycarbonyl, C;-Ce-alkoxycarbonyloxy, C4-Ce-hydroxyalkoxycarbonyloxy, C;-Ce-alkyl-
aminocarbonyl, C-Ce-dialkylaminocarbonyl, C,-Ce-alkylaminocarbonyloxy, C4-Ce-dialkyl-
aminocarbonyloxy, halogen (F, Cl and Br), OH, COOH, CONH,, CN and nitro.

A’ as an aromatic radical is more preferably optionally substituted phenylene, naphthylene,
biphenylene, or biphenylene joined via bridging groups, in which case the bridging groups
are preferably selected from the group of O, S, CO, C(0), C(0)O, OC(0)O, NH, N-methyl,
SO,, methylene, ethylene, ethylidene and isopropylidene.



is optionally interrupted by one or nore identical or
di fferent heteroatons or groups -0-, -S-, -C(OO,
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where

R is H or C4-Cg-alkyl,

A is a bridging group,

S is an optionally substituted divalent, and S, an optionally substituted monovalent,
aromatic or heteroaromatic radical, and

Zy is a monovalent, and Z, a divalent, radical of a molecule which isomerizes or dimerizes
photochemically.

For Sy, Sz, Zyand Z,, the preferences and the embodiments given for the groups of the
formulae (A) and (B) apply.



interrupted by one or nore identical or different
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-NHC(O NH-, -NCl1-C4-alkyl- C(O-, -C(O-NCL-C4-al kyl -
- NC1- C4- al kyl - C(O) - NC1- C4- al kyl -, -Q(CO) NH-,
-0OC(O) - NCL-C4- al kyl -, -NHC(0)0-, -NC -C4-al kyl -C(0)0-

and -CH=CH . The nononers (a) preferably correspond to
the formula Ib or to the forgula Ic, R HC i (Ib),
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- NC1- ﬁﬁ:kyl-C(O)O, Z1 is a radical of the formula

- CH=CH C( GO0 OREs; WD 2004/ 060861 PCT/ EP2003/ 050926 -7
Z2 is aradical of the formula -CH=CHC(O-, and R is
C, -Cl8-alkyl, nore preferably Cl-Cl2-al kyl, and

especi al | % pr eferably Cl1-C4-al kyl. Preferred
substituents for S1 and S2 are Cl-C4-al kyl and

C1- C4H2QFk‘-§xy, in particul ar nmethoxy (Ic),

C(0)—A;—Z;—S,

where

R is hydrogen or methyl,

A; is a bivalent radical of the formula -O-C,Hzy-X1-,

Az is a bivalent radical of the formula -O-CH,,-O-,

n is a number from 2 to 18 and preferably from 4 to 16,

X4 is a direct bond or a -O-, -S-, -C(0)0O-, -O(0)C-, -OC(0)0O-, -NH-,

NC4-Cs-alkyl-, -NHC(O)-, -C(O)NH-, -NHC(O)NH-, -NC;-Cj-alkyl-C(O)-, -C(O)-NC4-C-alkyl-,
-NC4-C4-alkyl-C(0)-NC,-Cy-alkyl-, -O(CO)NH-, -OC(0)-NC;-C,-alkyl, -NHC(O)O- or
-NC,-C;-alkyl-C(O)O- group,

81, where present, is phenylene, biphenylene or -CgHy-X2-CgHa-,

S, where present, is substituted phenyl, biphenyl or -CgHs-Xo-CeHs,

Xz is -O-, -8-, -C(0)0-, -O(0)C-, -OC(0)O-, -NH-, -NC;-C4-alkyl-, -NHC(O)-, -C(O)NH-,
-NHC(O)NH-, -NC4-C,-alkyl-C(O)-, -C(0)-NC;-Cy-alkyl-, -NC4-Cy-alkyl-C(O)-NC;-C-alkyl-,
-O(CO)NH-, -OC(O)-NC4-C4-alkyl-, -NHC(O)O- or -NC4-C;-alkyl-C(O)O-

Z, is aradical of the formula -CH=CH-C(O)-OR;,



and et hoxy. Exanples of the CnH2n group are nethyl ene,
ethylene, 1,2- or 1,3-propylene, 1,2-, 1,3- or

wazeb4bensyl ene, and also a,tii -al kyl enes or i SPCEEB2003/050926
pentyl ene, hexyl ene, heptyl ene, octylene, nonylene,
decyl ene, undecyl ene, dodecyl ene, tridecyl ene,
tetradecyl ene, pentadecyl ene, hexadecyl ene,
hept adecyl ene, octadecyl ene, nonadecyl ene and
ei cosylene. In a particularly.preferred enbodi nent,
the nononers (a) correspond to the formula Id or to

t O -0 (CH2)n-XT
AR Bl 12D (5
R0y S é"}i)m@ @F@ab@%mmﬂfb@%c@!‘-@)ﬁef allyed €4-aRyli s

methyl, nis anuMmrfromZ to 20, prﬁerﬂﬂyfrom4

tiﬂef@f}ed suthtdeﬁts%'r ancﬁé aIPyrl %flde (5 a(g,l aYko B/artlcwr@thoxy

XIS I's a |rec
%fﬁﬁo- and the C6H4 and CBFB groups are each
|ndependently unsubstituted or substituted by 1 to 3

28bihe cal)

V0 ?g'om ocsos%fdév'%% %MSEO%%E”Q? 2%%?;%5%% 1,3-or

(i ObsPe 3G pise g@hpivienes gisomss@hEntyiene Hexfleneneptylend, octiRene,
Qdm@®neRaedyiehe, unfédylene, @dé@%n@tﬂﬁﬁylwrtérad&yleﬁe FheRiadecylene,
Grexﬁ%cﬁéngmeptadég%eﬁes oé_go%gylen(e:%adecylene and eicosylene.

In a particularly preferred embodiment, the monomers (a) correspond to the formula Id or to
the formula le

)
mc::? (Id),
C(0)~0~(CH,)-X~(C4H,)-X,-C,H— CH=CH-C(O)OR,

i
H,C==C (le),
C(0)=—0~(CH,)-0—C(0)-CH=CH—CgH,-X,~(CeHy),

where

R is methyl,

n is a number from 2 to 20, preferably from 4 to 14,

R+ is C4-Cy-alkyl and preferably methyl,

xisOor1,

Xz is a direct bond, -O-, -S-, -CO-, -OC(0)- or -C(0)O-, and

the CgHs and CgHs groups are each independently unsubstituted or substituted by 1t0 3
C4-Cy4-alkyl and/or C4-Cy-alkoxy, preferably methoxy.



R3 is C2-C6-alkylene, R4 is H -R6- or R6-C(O-, Bis

nmet hyl ene or -C(O-, gis Oor 1, nis a nunber from
wWQ@2409/08861 R5 is H C, -C2o0-al kyl, phenyl, PCT/EP2003/050926

phenyl - C1- C6- al kyl or C1-C, 8-al kyl phenyl, and R6 is

C, -C20-al kyl, phenyl, phenyl-C, -C6-al kyl, or

Cl- C18-al kyl phenyl, or, in the R6-C(O- group, is

additionally C2-C18-al kenyl or phenyl - C2-C6-al kenyl. R

is preferably H and nore preferably methyl. R2 is

preferably H R3 is preferably ethylene or

1 m xt ures of th radicals. R4 is
e BRARAeRE . B SbhpE e i S Ferdiub,
Cl-C4-al kyl, for exanple nmet hyl , ethyl, propyl and
butyl , orl Cl- Cl2-al kyl - (O - or C2-C6- al kenyl - C(O)-
Bis pf‘ﬂerably -C(O-. The index nis prefﬁ:ably
nunbelfs fom 2 to 100, nore preferably fr 2 to 50
and partmrwgamhy preferably from2 to 20. In a
particularly preferred enbodi nent, the conononers of
twerd ormula 1l are acrylic or nethacrylic nonoesters
Q£69ﬂkﬁﬁbh&hﬁne gl ycol s or pol ypropylene 1, 2-glycols
havi ng arti‘cul arly, on average, 2 to 20 oxyet hyl ene
Jr2 Ik Pl E feene units. The conpnoners of the fornula
IRs i@ £Cletkghane, or can be prepared by simlar processes
ag@”4 Qggrﬁﬁ3byen1are commerci al l'y avail able. The
Qg n@ are unsubstituted or substituted ol efins,
for & ﬂﬁﬁVﬁ “@O%ene, propene, butene, pentene,
stiypene, vinyl chloride, vinylidene chloride,

Qngghmﬁﬁgygggh;ﬂmle (et h)acryl am de, N-al kyl ated or
%ﬂ I {Iategﬁénethkacr | am de, al kyl

?#%é SAKYE BEVIREWCH e Pfl&ﬁr%ﬂ'@/ﬂnﬁy% P at es

Havi$ C:b atlkyl 20enyhrmbenyl-a1-Camkyi, mrtm@meéilty@hergr Q@ pin tvé RYIC(0)-

@ﬂﬂnp\/‘&u&%ﬂéu@@9@9-’51@@&%?&9@82/-@5%% -9 allyl esters,

and al so vinyl and ethers aving 1 to 20 car bon
atonms in the ester or ether groups. The copol yners
&de Bieterably i andtninee prefeehly imstnyByis atefmablyoh Raistprafasticethyene or

af2-pregyRAE bsmiakk Bgthaste ra&éfazs?tg is%?ef@#alhy hea].e gk _and preferably
u

eaSs oL B U] Fodou T SSEe o S e

%ew&ﬁi%aﬁ 'Sp?r@‘gébly Q) Tedndenn isvaefereltly nunfibecs foss? foriRO, mepre

agEdidy frodn XioG0and [BeMERaBXREPBIBS fréh @ 1t adi ene,
i soprene, divinyl benzene and acrylic or nethacrylic

esters of polyols, for exanple ethylene glycol,

Flﬂ' BWF'@H%"VQW‘%’W enﬂﬁgglme@tngwegqoy@@cpmers of the formula Il are acrylic or

methacrylic monoesters of polyethylene glycols or polypropylene 1,2-glycols having
particularly, on average, 2 to 20 oxyethylene or oxypropylene units.

The comonomers of the formula Il are known or can be prepared by similar processes, and
some of them are commercially available.

The monomers (c) are unsubstituted or substituted olefins, for example ethene, propene,
butene, pentene, styrene, vinyl chloride, vinylidene chloride, (meth)acrylonitrile,
(meth)acrylamide, N-alkylated or N-hydroxyalkylated (meth)acrylamide, alkyl (meth)acrylates
and hydroxyalkyl (meth)acrylates having 1 to 20 carbon atoms in the ester group, vinyl and



hexanedi ol , diethyl ene glycol, 1,2, 3-propanetriol,

tri met hyl ol propane and pentaerythritol. The hydroxyl
w@e@up6ms61 t he pol yoxyal kyl radicals in the copPtT/RR2083/050926

according to the invention may also be partly or

fully replaced by radicals of ethylenically

unsat ur at ed nonocar boxylic acids, for exanple

radicals of acrylic acid or nmethacrylic acid. Such

copol yners are crosslinkablg.in the photo

pol yneri zation, which allows desired properties to be

aénhﬁst%?sdandfa%%y%% gap)%{ r§ h%\rnr? £& Pj’%@eclag Eetg 5 t%e/sltes or ether

tﬂ@“ﬁnventlon mhlch contaln hydroxyl groups with
appropriate unsat ur at ed carboxylic acids or

8@&]%%?5%6%&81% fpghe lﬁfeﬁ{ ioh n?a{y 3 con aln )9\%@ o] dg?pgwa@(haﬂng at

such esteri
t /RSt elneniedlly tyreataing rasues- sSL(cb) Cf@ﬁﬁtthkwayagehiased kenused to
t delestively rattain tiesrredt) ghysipal tand theéhanied! YeopErBdsL A RFeaf @rnét? |0Vcr&;sﬂnkrng

te%er%@ lsma%ﬂhe e Hﬁ%yl %Ttk&(ad%lhg flgc{p eneydlvrnyﬁbgﬁzene ar%) acr?/llc or

base op ass transi

FIRSHYAT BFess BfPovAls f%fo%@m)?reth engcbisp!dpreRylene glyead butylene glycol,
| hw:metilplodlethygerterge’b@,r T8 -yropaetrioisieth A€k ropane @ndpefiRFyaloy

up to 60C and particularly preferably up to 50C, when
the, intention is to attain i mproved adhesion to a

513‘8 & ‘P%’tyggm‘tpo oy VA BisAl it the papoligrs apapeingeo thgtinvention
rerytalso(hE partly pr &flyereplbdey baradieistof Sbylenickheurs amata MihScadiddlylic
tdms, _F |eQ§n;Qé réd’lﬁlsrofaéa%}ﬁ@taéld cﬁrrﬁetﬁ&lrﬁ&tagg SorS Ur%lalyt%ers are

ran ition tenperatu
o R 1 g RIS e Tt b Mmoo .
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higs imal® wHith camsn h;dﬂcfxyl%’&ﬁﬂ@bv@w ad%?oph’&e Br%at]d% éérfb%ﬂm& R&4s or
%@R%ﬁve%” Jch) a% %sttepss tor % I The o g }Tﬁ st f| rcals in the
ment of -t b Jpicr o Ther GOk St & i s%ﬁ%?
tCPfé%)t"t?é H?Pen%@ the Fantenpgf t'!emm’bnqﬂsert thhendt hay, haseo po thjsenient,
ok tphie coINDOIRNRiSe ERYerabldo g a) 83hrﬁtst%dadaaya%c@rahp\ﬁ%terabry 1 to

b [ epperature t han honopol yners o
%g?r*%ﬁ/or?tg%g tﬁelcg[ht} ower |imt of the glass

transition tenperature is not critical and may be
IToevelase tramitionl OO ratpreal leabpolyméps dd0@ordR§ B the el & preferably

Bf ebgrral, Ynol‘boprEerabI?ggt e aﬁc? r%?tlc)ﬁgﬁ{ ére%?a%ffé%ldg ?0 Eow%%wghe

\/
?%fa'fs?Oo?tta'”p?"%’ﬂéerja?ﬂl"i?"’@(B‘D?)S‘tbét”ﬂ@g:ooﬁ)@ igR{PYenTENt, vy also be
@bpost YAy & praferalspbtuidse3d 0. TrRgmondan shd3ed Mess & theVBnounts

Q%Ongéitgol%sﬁlsum EE@%?’/H%E’Q&%Q:I V\gl'a;sg trﬂlﬁror@%‘atlﬁ% ré Igﬁarned
we\fe O:}e giaggﬁ%ﬁsgron %ﬁﬂpﬁ@tu%gy Wo&&yr@qﬁ accgr,d@g éqtgmnyerggw may
k§° bebdyp 70k gyidt fomedmpier lee yir tefléd°abihen B@ ddaesidQb@Bybstrate is
WtrgllHd,waOJuer&me@m{ of(tlﬁh)subﬁrrafe %Qeié?np%o/a ¥s L n The le
LS 8LV 20,000 P serant v 48
L oA o A
r@r)smpg temperature than homopolymers of comonomers (a). The lower limit of the glass
transition temperature is not critical and may be lower than —100°C, preferably up to -50°C
and more preferably up to —20°C. The copolymers according to the invention may have
molecular weights of 1000 to 1 000 000 dalton, preferably 5000 to 500 000 dalton. The
copolymers are soluble in many organic solvents.



present, it may replace 50 to 1% by wei ght, preferably
40 to 5% by weight and nore preferably 30 to 5% by
wawioglsosenf conmononer (b). The percentages by Re&i/git003/050926
add up to 100% by wei ght. The copol ynmers are prepared
by processes known per se, by anionic, cationic or ‘
free-radical polynerization, in solution or in bulk,
optionally with heating. The isolation can be effected
by renoval of solvents or ppecipitation by addition
of nonsol vents, subsequent filtrati on and customary
ca steps. The co can be used as
el AL o B S FPimely B B PR genitoars i & Rhpebier. be. for
f%?ﬁplaﬂost@ |9é‘i’o| Ry ryesight, prefraabiybideln Qﬂ%mydvenght el rapp peErkyt 69 to
Qm"/illﬁjemelgw|o$/68i‘rﬁon8mérl-(£)l QribSQOQ@BWU?%lghP kﬁ%b@rﬁﬁ@ﬁ@% bPReight
?ﬁp 'engd?(?b e?éra% trﬁ)rto r185700\” n(%sh? oPcongonor:Fﬁr (E))p éen‘i’ comonlgrtner (c) is
i RARAE R i‘tdFPVa'leB'élcepﬁ‘bgﬂl él°éstC\®%lgfit nijeferehlp #9i tpisnby weight and more
qméfﬁmblﬁ BO® 6% Grwelihg) DN cEmHBMUEMS. , The PeeORRYeY BB fweight add up to
CRIRG Z pf (a) at least one nononmer fromthe group o
acryl nmet hacryl ates, acryl am des and
met hacryl ani des, to each of which is bonded

Citne admiytrieys, arelpregtéd by pidcesse@kdwh hidkg b%fgan@ﬁi@ lﬂé’slonlc&br free-radical
%%@%ﬁaﬂ fﬁ%l)lhyon'&ﬂ%rk ﬁ)ggrlaﬁy \19 [h h%%tmﬁrﬁ'ﬁa 1S *a?on cian §? 8# ged by

| east one conobno
e{ °Vak ¢\ solypftE Gh Arecipitation R ﬁd%ttOH WAf @H"S@HP'W suk@awt aftr@t@n and
custonayeusfcaiinasterst End zepdlyinarst daatbet lded G rAMERIMbEtiohs for

%a@@g%ﬂé%@d@%l th@skgrl%rofosroluﬁongoltmgé(%gérk%luga%dge ?%pr(%?late Jo use

ynsat ur at ed npno-
o°r° Véer %‘1’@8” gﬁtwsﬁd BtthfePregaration, orsippajly éﬁ?rdampvgmg a portion of the
akent. wiregtip ds edatingrompositieds.t he hydr oxyl group of the
polyoxyalkylene radical may be etherified or
of suitable solvents are given

ﬁ‘z]% gres%nt rnventlo%alggerg}udes Cf)at'ng Cgm%(ﬁltlﬂ%@m[l%‘lgﬂ% ala Plggla(l: %vent
terrersian pmesed afoget her with a pol yneri zati on

(&)1t IlesD6nd MoSdmhdr Eh‘@l'netms @rdﬁﬁ N Sacrytafésaﬁlg h¥cr§l$1§s 'E'c%lrahl)rd@s and

t 0 rﬁetf‘?‘aléf:y a?n?creﬁ a0 gac FX/mch 1S bon ed 8? ﬁ%:g@h%?egﬂf) cw;lj% a brldglng group,

We@mcaﬂ%@?”@mw@@g%'e moleculfhe pr esent
(m\mmstome daniohbreer cpitaivhglR@iroRy RRJupdYBRd Zabl e conposi tion

?cg%{dnﬁflyn&hér%}rﬁﬂhlcéllfﬂ?‘?‘statupeﬁ]e% c%pr?o%%gsef rom the group of

and
%%%‘Fﬁﬂ 18 thatibe COW%O@SUH i oAl sstesonaeelyoxvalkylamide of an
ctylahiety | usatatiztee Chbnp- afr didatboslyliBr ddtQi di0a HoRtalkyl Bether of an

@m@gﬁ?&h}ﬁms%l@laltéé élo%ﬁmnh %I%mygrow grgh;{rgf ﬂe p%R/ )%/aﬁ‘(rﬁ(leneecrgéicea’l may

be etherified or esterified.
Examples of suitable solvents are given hereinbelow.

However, it is also possible to dissolve the comonomers together with a polymerization
initiator in suitable solvents, to apply the mixture to a surface and only then to thermally
polymerize it, optionally under an inert atmosphere.



(b) at |east one copol ynerizabl e conononmer cont ai ni ng

hydr oxyl groups, (c) optionally, other ethylenically
wap®avensat ed conononers, (d) a pol ynerizati on PCT/EP2003/050926

initiator, and (e) optionally, an inert solvent,

characterized in that the conmononer (b) is a

pol yoxyal kyl ester or a pol yoxyal kyl am de of an

et hyl eni cal |y unsaturated nono- or dicarboxylic acid,

or a polyoxyal kyl ether of ap_ ethylenically

unsat urated al cohol. For the components (a), (b) and

( reyi |y stated enbodi nents and preferences
s R BB RS AR F Pl T ReH PR G SompeERer once
i €)@l lest ane rianemer fiehh dizd griowp b adrdatss, wheticorylatgsNadradngides and
r adlrrféﬁlb&ylﬁrhi@ésl'fﬂi dakh BNEHidANis KBhadd doRslidl,| RBety SHid 2B1 o%lnE%Foup,

et h)él sat u s are in particular

az0 ﬁcl;loc%emlaélly lel?j&en Igﬁbﬁ?ugenzaae molrecule
gb) atlgaﬁbmeg:pgqgmﬂi’lg@m%pcm@r containing hydroxyl groups,

2 (cf optidaaiy) dHe? efRéMAIDIHs R EorhdrBhers,
rr%adi 8air9$'zat n.n“na%r%% hyl val eronitrile) or

Such as azo nacroinitiators which
c@h?@loha“y’f%ﬁ"eéﬁalmte pol yet hyl ene gl ycol units.

Paiayememeaat thétihd dbinfoh@h& (19 i24 &I@%&QI&JS eyoﬂbsﬁﬂ/okﬁlkylam[de of an

ﬂ{}ﬁcﬁlﬁyom?s% u%ateao n‘]logcé %y dlcgrlthg)iy aggzg \?e H?l%oxgﬁ?lgl e]thsg, of an
e%t%%]'cé Y uRpatyRAige ?'éOhObycI oal i phatic and aromatic
hydr ocarbons (pentane, hexane, petrol eum et her,

I
)‘zy&- tl%;)&?ﬁﬂ;@ﬁenéﬁé ng) z&g %)gghgﬁngeg@}]%)g gtgt%? reﬁ}bﬂélmen S04 preferences
%‘? Erl de, chloroform dichl oroet hane and

tetrachl orethane), nitriles (acetonitrile,

pArﬂcBHgot‘ﬂé tpfoly’n@mza@cﬁp ﬁ’lﬁ’iQﬂOFSr ot Ee)rencgt!hqgrrvén (i lﬁ@% mﬂcalﬁﬂ ha%rf which

ene

I

dgi;erqgrﬁ% aglge?.l é@erm@&lﬁﬁé é’ﬁ@y g"%’@&?” (ﬁtggtﬁe” or %l@ylleé]fcally unsaturated
detOITWSeﬁ@ gl petitulati aast hgrhpogbdserfor ernpgen 2oX-afotisiashutyronitrile,
2, 263818 2- ﬂbtﬂf!lﬁWr&ﬂﬁleﬁ' y Q@zobd@ﬂ@ﬂ%ﬁh@l}iéler@ﬁ BRS &' macroinitiators
dé e hyl ene e c% hcy et her t ones §ace one,

Bh B0 BE il GRE" ByERonbiiire POVSIENe. Sheo! unts
cwn@ﬁ@t'am tﬁlﬁ'efprs aotsreyY iesdés rmoustsani@. 1| tadbBrigsveloet, haded on
ataetorlitg of thé mowBRichy| acetate, val erol actone),
n-substituted |actams (N-nethyl pyrrolidone),

car boxani des, di met hyl acet am de, di et hyl f or mani de),
atufiehle Eoluanenare( & SRR Fikiz.oPinalphatisrahdsarprializi vdrcarbons

apehtane| heaes dettblo®h RyHer, SoytibrR¥arde methyBRIJA¥Aans Ubdnede, toluene
ﬁteﬁﬁmﬁl‘ph{dceﬁ%‘f:ohzéﬂyéa%b%gmetﬁy?etnr %%gdﬂ%lcﬁ%gﬁq{r dli:fﬁorogthane and
et?tfﬁ? Igrﬁ@a@q)yemleswﬁqgﬁ@mﬁy |propg1lgm47e0m%q) ethers (diethy! ether,
RIUYEPBEO BHGH By ethk? eeilyload glyedl ByleeREettéry 6@Ylene glycol diethyl
Wehﬁ%klleﬁé W&ol an%w?blle%? g'tré’t%/mofu%no&@}ané/ ! dlgtH/']ene) ‘glycol

The so| v
monomethyl ether or diethylene glycol monoethyl ether), ketones (acetone, methyl isobutyl

ketone, cyclopentanone, cyclohexanone), carboxylic esters and lactones (ethyl acetate, or
methyl acetate, valerolactone), n-substituted lactams (N-methylpyrrolidone), carboxamides,
(dimethylacetamide, dimethylformamide), acyclic ureas (dimethylimidazoline), and sulfoxides
and sulfones (dimethyl sulfoxide, dimethyl sulfone, tetramethylene sulfoxide, tetramethylene

sulfone) and alcohols (methanol, ethanol, propanol, butanol, ethylene glycol monomethyl



can be used alone or in a mxture of at |east two
sol vents. The concentration of the copol yners or
w@omenaser s i n the sol uti ons depends subst ant i BCT/EP20031050926
the desired | ayer thickness which is to be achieved on
a support, and also on the viscosity of the
sol utions. The anmount of the conononers nmay, for
exanple, be 0.1 to 20% by weight, preferably 0.1 to
15% by weight and nore prefepably 0.5 to 10% by
MEIght The pol ynerizabl e conposition or the coating

on | out s sui table for r oduci ng
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{Moner (b) is a polyoxyal kyl ester or a
pol yoxyal kyl am de of an ethylenically unsat urated
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pre re pref
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db)t jtdeqbt oap phrolymeiizshls comerioaet dohiaking giexyfroumki gnnent

| @ysptisnat, S’chél’r &@léﬂi&&lly)ﬁnéé’thrét%c%ﬂ&ﬁeri A 10 to 100 nm

C are known and their form my be
39) {%"B'g"ﬁ 4 0" 'm aiong on the application. Preference is

gharasierized 1“Iﬂ§tt th&ﬁammpmr toaislei palysxyalkst astpl e s polfoxyaiihemidg of an
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%'trgféhngaqu Qr@aﬁ]?a?eagﬁco%ar tz) or mxed oxides, for exanple

TO, and al so plastics and organic
gl asses, for exanple pol yethyl ene, WO 2004/ 060861

POTHhERE0B4A5@H 28, (o) 2hd (P Ohy peagisly @6 ARLYRSHEESR FatsBnces
%p,pol yet hyl ene terephthal ate, pol ycarbonates,

The layer thickness may be, for example, 0.01 to 500 pm, preferably 0.05 to 200 um, more
preferably 0.05 to 100 um and especially preferably 0.05 to 50 um. In optical applications,
the thicknesses of alignment layers are frequently in the range from 10 to 100 nm.

Backing materials are known and their form may be different depending on the application.
Preference is given to flat and even backings. Examples of backing materials are aluminum
oxide, titanium oxide, silicon dioxide (glass or quartz) or mixed oxides, for example indium

tin oxide (ITO), and also plastics and organic glasses, for example polyethylene,



pol yur et hane, pol yam des, poly(neth)acrylic esters and
triacetylcellulose. In inventive applications for
wopwoelsedevi ces, inmportant backing material s BCEEP003/050926

particul ar plastics, glass or in sone cases a backing
(for exanple glass plates coated with I TO coated wth
an electrically conductive material (which serves as
an el ectrode). The coated backing can be produced by
coati ng processes known per_se, for exanple brushing,
di ppi ng, roI | er coati ng, knite coati ng and flow

Otl ng, glr rpbn | ayers, g coati ng has
b% o *8Y r?)arst"f uPSir PYVRIYENG| terepiiialatsy njRolyFasponates,
| egperethiang.c kolsides, papneigasntie esietst amdﬂwcetﬁfzetllelbsd He inventive
caplidafighs f&rhfétld'épé’évﬁzgs r’fﬁﬁ&t@ht@acl&m@ rﬁ%ﬁér@g’aré A paRXAIR tl(gyélass

evapaoratin solve appl yin
o TR R e o L8RP i e HES B TTRRGRI I
pReqjrirellyi cpediciiyk materiel{whicogeniengs arétestroded.er i al  obt ai ned
inthis may having a Iayer of t he copol yner according

tﬂqet%%te r|1ntlcoan gs sé] d$ can be traded as such
g 1bEking 2 e RrPAed By, GoRtipd, PRGESReR: WIOWA|Poh sR JPUPREPIe
t BUhing. ‘F'PRV‘@n[OP 1¥04ti§g.guaife $aatingandflow aeatiady [Te pfeprrezthin tamers,gpin
| d:datmgdms Bééﬁ?pdjlﬂh % berbaﬂlchlaﬂ&efsefﬂmy&la uhl%rrﬁmlar' tﬁg(nte%eg B& also be

n the.co
| nitl aInFﬁer e Cogma?t th(e? oaieﬁ nl'alterﬁ'grg'? d}égﬁe éﬁﬂe%%'ap'? PRy aPRIRGng the
t $elveptnkyt @%Flfifé’e@q“sua@'wgea iVaeiEr ¢rioth measugisnepinpesilions are
Stiertralyl @lynedied taft@rthe Cafite FhametefA bbthifad lﬂﬁﬂlé/wé:}\'ﬁavmg a layer of

St E&%ﬁ/mef ol He ifVehfdhl i sgblg Igmd aneges Hrd%d\ﬁs]%gH for further

xenon | anps_ or W}asers using a
KPEE* es are to be depicted, |t is appropriate to
irradiate through a mask. The irradiation tines depend

Uﬂfé"bo%ﬂ%@ meRdiEPAcohg b er iﬂ\%nﬁén' ggJaﬁgMgrEle%HtM fo';may ing Ilqu1d
rom a eW secon S ?nl

SR R e PRR et FBoUTS Taf it apegapamerimer is

tinitially vieagiated rvdth tlihear-polenmed lighd sandréhe ihetonaive grolipy are isomerized or

Qﬂﬁé}ﬁém %Hab@qu{éfﬁﬁ SopesRAd pHIRLLAAR) QOUFEBQQ Fm@L roury high
talline co saremk

S
eI s, 157 i LRE LTS et Bl gihen ssicsgsn g o be
ieaicipg) 9DArprPYRate {ograsiate ihtruohua eeskCTherdadiitiyn Goerepeidadpon the

| dueput &f @6 Vrsdigton sboesalbad hfawsrarfguqurr% P ALMAIM 2 1 3Hs. %cﬁud-

S RUE ot tRinaY et Ebton bouts PSRN T ey T e

Jcogpeunsis apay be mofgeplgrocempungs, (Pgymers or polymerizable monomers or

oligomers.

Such liguid-crystalline compounds are known and described in US 55993617, US 5567349,
US 5650534 and WO 99/64924 (see structures C and D.) Commercial liquid-crystal
formulations such as OPALVA™ 2130 are obtainable from VANTICO AG (Basle). Structures
C and D:



OO0 OO0OO (D O\ _~ where X is hydrogen; fluorine,
chlorine, bromne; or |ower alkyl such as nethyl,
we@edwlogospr opyl or butyl, and n is an integer PCDRPR03/050926
12. Preference is given to using polynerizable
l'iquid-crystalline nononers whose alignnent on the
alignnent |ayers is fixed (frozen in) by the
pol ynmeri zation. To prepare the liquid crystal |ayers,
the same techniques can be applied as for the coating
with an orientation |ayer. The thicknesses of the
liquid crystal |ayer are, for exanple, in the range
from 10 nmto 10 pm preferably from100 nmto 5 pm

especi IIy prefera y fr 500 nmto 3 The
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uni orm cant rast or nce |soac ved, even at
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further illustrate the i on stands for
pol yet hyl ene gl ycol. The nonou: A used, ©

2- met hoxy- 4- ( 3- met hoxy- 3- oxo- enyl phenyl
4-[[8-[(2-

nmet hyl - 1- oxo- 2- pr openyl ) oxy] octyl]oxy] enzoat e, has
the followng structural forrmula: co H30 CH O1 \ OCH3
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P 3/ 050 Preparation of Polyners
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preferably from 100 nm to 5 um, especially preferably from 500 nm to 3 um.

The inventively produced composite material is notable for outstanding adhesion of the liquid
crystal layer to the alignment layer, and also a high photostability of the orientation layer. As
a consequence of a high photosensitivity of the copolymers, excellent and uniform contrast
performance is achieved, even at short irradiation times.

The examples which follow further illustrate the invention. PEG stands for polyethylene

glycol. The monomer A used, 2-methoxy-4-(3-methoxy-3-oxo-1-propenyl)phenyl 4-[8-[(2-
methyl-1-oxo-2-propenyl)oxyJoctyljoxy]benzoate, has the following strictural formula:

CH,0 Q
N"oc
CH, Q Hy
O-(CH,);-0
cHa)J\ﬂ/ (e WO
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vessel is sealed in an air-tight manner and, to degas
the m xture, the stirred, clear, colourless solution
w0 200ewemseat ed down to 200 nbar and t hen aer at ePCEHBP1003/050926
with nitrogen. This procedure is repeated a total of
5 tinmes. Subsequently, the reaction mxture is heated
to 55C with stirring. After 15 hours, the reaction
vessel is opened. The now viscous solution is diluted
with 50 g of tetrahydrofuran (THF) and filtered
through a 0.2 pm PTFE rrenbrane The filtrate is added
%Morous stirring at -10 to 0OC to 860 g
precipitated white polymer is
vol um nous and, when the stirrer is switched off,
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equéntly, the reaction mixture is heat ed
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heated with stirring to 65°C. After 8 hours, 166 mg (1 mmol) of 2,2-azobisisobutyronitrile are
added once more and reaction is continued for a further 20 hours. After a total of 28 hours,
the reaction vessel is opened and the now viscous solution is added dropwise with vigorous

stirring at —15 to 0°C to 1.2 | of methanol. The precipitated white polymer powder is filtered



pol yner soon starts to cake together and forns a tacky
mass on the filter. The resulting white, rubber-1like
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dissolved with stirring in 89 g of tetrahydrofuran (THF) in a Schlenk tube. The reaction
vessel is sealed in an air-tight manner and, to degas the mixture, the stirred, clear,
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purified copolymer which is now free of monomer is obtained again by decanting. After

drying at 40°C/10 mbar, 5.75 g of colourless, amorphous, tacky material are obtained which
have the following properties:



sinply decanting off the nethanol. The resulting
white, rubber-like solid is imediately dissolved
wagaitieissl 50 g of THE and reprecipitated at - 1CQI/ER200£050926

in 840 g of nmethanol. The purified copolynmer which is
now free of nononer is obtained again by decanting.

After drying at 40C 10 nbar, 5.75 g of colourless,

anor phous, tacky material are obtained which have the
foll owing properties: WO 2004/ 060861 PCT/ EP2003/ 050926
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GBSk, URS $8ktidnSmRER! €hebfda 30 55°C with stirring. After 15 hours, the
reaction vessel is opened, and the now viscous solution is diluted with 50 g of THF and
filtered through a 0.2 pm PTFE membrane. The filtrate is added dropwise with vigorous
stirring at ~10 to 0°C to 675 g of methanol. The precipitated white polymer is voluminous
and, when the stirrer is switched off, rapidly sediments on the bottom of the beaker, where it
forms a tacky layer. After being left to stand at room temperature for 30 min, the crude
copolymer is obtained by simply decanting off the methanol. The resulting white, rubber-like



air-tight manner and, to degas the m xture, the
stirred, clear, colourless solution is evacuated down
wa 2002008sbar and then aerated again wth nitroRPENEP2N3/650926

procedure is repeated 5 tinmes. Subsequently, the

reaction mxture is heated to 55C with stirring. After

15 hours, the reaction vessel is opened, and the now

vi scous solution is diluted with 50 g of THE and

filtered through a 0.2 pm PTRE nenbrane. The filtrate

I s added dropvvi se with vigorous stirring at -10 to 0oC
The (ﬂrem pitated white pol

18 ool B sara s06 SCH bt repteoimed ch ott-B 0°C i
r%?@u apfymethationdhe suridind tdpelybet wiiech isfnow Hiee lmeabs:rmer\mmﬁamed by

I fiteridgO AR dRink %@J@Mm't@yp%l:a{ure% d @bar b@id@oflcglf)&rlegéj ﬁ&é}mgnt ﬁ'ratenal
%?Obtalngloegl%t h PB@E he crude CODOIp

By S '%%ﬁr?pﬁﬁ'e%ff t he met hanol . The
r' EsMR; ﬁgﬂ%% fractiop b FEE- hétkasrWal; 2004 660 &PF1 Mn = 65 100 g/mol,
RO £ EBR 66134/060926.30- 19 solid is imedi atel y dissol ved
again in 50 g of THE and reprecipitated at -10C to 0C
in 675 g of nmethanol. The purified copolyner which is
reRnple A8 Methampfiiereaopdlynes Hom Mxetipley2) fi | tering. After

dnyd M@ nitroun@®BidnRIAPREIR LA QAQ]-QF Eﬂbalglmeﬁffo%o Earfifle 2 and 50 7 mg

C(9|493uﬁ1h1%§§f tlrl %\%’n%eugrg r\)\/%| L I|r(1e gn dlﬁoﬁﬁ}%DObt %6? rag)édro uran (THF).
f 1adpsidf seedprty %P%eerpwra@r@ thercleas, @@leseBolution iseve@iated by
Iféang /ofral canniVdvard 24/Atel QQaig /il | nitrdgers Fhe 3bar, Eé@%ﬂ’ﬂ@s@ s&@tlon is
:\%ﬁ%@é}{ f)éc{n?l‘gﬁe QA??pgliné %@6}8& cglnglr gggg coA%zi tQf 618%31@(%%? %ath
21490489 e of T@théfs@yhﬁ*ﬂ{?me @'ﬁ thep |aé<ie|d;blv mear'ﬁeofarges-tlght 250 pl
vegiinghed thia inanideddargisighiv@etedtdt Aix@irdbnd Bk rs{;\rh%g@ ik fﬂﬁ‘shed with
(OTdd@ of TIIBe Tﬁ% 3g tl&‘? nﬁ)@lﬁ% eo%cé%etshslaght\rygglgue dp §f er atgwgg for

ear ess SO cua
oF Tt i1 %ﬁ%'sé%?oa(?fé@%f@%rqacwntmhwqdrt@g@m temprsature. After
& fears, of Gilriog rthe saci®nl vebdeDIs dpgnedpafd @Rt @bufidse Mhé isgipbnd is

VMTI@QCPMHQS Qbmﬁ%mflfté?écj thf%[léw%gi ggu S ré?e%:{a%g -{'ﬁ let)ra e is acfded

et Jn yBropn s nac o ByD RARS 1 Grofapelieeolt Wt 5oy has
dpei ayshedoff, Hiresprecigitaten 2t poigindrisgbiterts adpit @Oth&ibytod 6f the

a)laéketr Re@W hRES téc?ky Ia?@rnAffelr é&éﬁb‘%ﬁ \{"LotoFu tergﬁ)éﬁlgg foQ%%%tes the

Fe PSRBIeF F Bt b Y85 ferevieg o R, TieRoing wiite, rubber

Hikargoliddis agdiigd t :i eropre demperature/40 meart ddlist sult®eGM0.56 g of colourless,

bengekattitdial h%fnh@fhe foﬁovh@ﬂr@peﬁ%s Slt brri ng the reaction

v n ol our € suspensi on
ARR 1 ool RR P SgiOaglepar i ot el e g s

mezew#@rwen % dfimanpmercAii & ad6r€d GPEr dow $25001 §/mol,

Wingos0em ghelf+Bg3at -10 to OC to 79.1 g of nethanol.

Whilst the stirrer has been switched off, the

preci pitated white polynmer sedinents rapi dI y on the
gégjggé%ég Coprdymer of polypropylene glycol methacrylate ( (PPG) and monomer A

(w=0.31g/g)

8.43 g (15 mmol) of monomer A, 4.30 g (10 mmol) of polypropylene glycol methacrylate
(MW 430 g/mol, Aldrich 46,979-3) and 41.5 mg (0.25 mmol) of 2,2’-azobisisobutyronitrile are
dissolved with stirring in 78 g of THF in a Schlenk tube. The reaction vessel is sealed in an

air-tight manner and, to degas the mixture, the stirred, clear, colourless solution is evacuated



beaker, where it forns a tacky |layer. After standing
at roomtenperature for 60 mnutes, the crude
weopalyiser i s obtai ned by sinply decanting thePCT/EP2003/050926
nmet hanol . The resulting white, rubber- like solid is
dried at roomtenperature/ 10 nbar. This results in
0.56 g of colourless, pulverulent material having the
followi ng properties: '"H NVR 18 nol % fracti on of
hydr oxy-functional i zed PEG _Q _nol % fraction of
met hacrylic- functionalized PEG and 73 nol % of nononer
oo 4785 5% My 090 AL i 205 i
p&Byipes Spbeaguenyy.yiosokagtien hixore)is beated(tPREL vl dtiriy) af@ M5 Aours,
EME Feddtiohlvegdel )s (ﬁ)eﬂéﬂ @n(lf e \)i%&ll s)soﬁftioﬁ'r{%hrﬁ?lﬂﬁﬁ I\Mﬁ? 56-9(3WF and
0 0 ene C nmet hacryl at e
B R Bt R s 58ng) HEdugl s Higeq, wopEsenin Yoorous
ottirmng 2¢ 4 th°Si ta J80R ¢ rob methendl,ewhigheis inttiaths Havged imviatdeaker. The
Sfredigitateg white P3lyGeOfs %Hﬁidgﬂs_ AndGiHeR Nke :shmﬁtﬁ Ehfched off gpidly
r IS, sealed. in. air-ti manner and,
t Sehan HE3 R bRty PP briuldle” B ey 66  sond
B IFPr SRPEratugsfaciPatia cheu 0B B 8S AbtFGT HYRAGDBIL508E 6rhe
-rﬁﬂjltﬂgmmhitb,_?_ @B&-nn&aabndaradinﬁﬁeiate@ea@ogéd agah ﬂ? V’SjOtgP of THF and
i s repeat atqtal of 5
e ol ol PETINE o neRER i abuled Peovmenvlen boov
SESe hnprPey [S;9bfaigd agein ey deganting Biite, dryindhas reasaiemperature/10 mbar,
VieBse bf caoudpesn etprphod, $dh@wiatSEmy SnBédiallire MBtainsd WhlcH e the

ViblloRing Broferfds: THE and  filtered through a 0.2 pm PTFE

rrF rane. The filtrate is added dropwi se with vigorous
st % 1% {35t ofgte G getharidaty B = AdiGi £3R8H Mnwhi5EA0Q g/mol,
iMy €118 000 oharre@loé.n a beaker. The precipitated white
pol ynmer is volum nous and, when the stirrer is

'to%nc ign offf kit 2 i.tdl | sedi nents on the bottom of the
%&vﬁdmm erla¥eky |ayer. After being |eft
to stand at roomtenperature for 30 mn, the crude
apapyper i s obtained by sinply decanting. The
resul.t i i te,  rubber-1l.ike lid is imedately ,
& %@SME%)QA&_ iwﬁfgf‘*nc’l*g?f %’p?ﬁ‘m@rﬁ%%éw‘e ALy 6B o Yslersatangne is
Praperet-oThg coittipniis arpligp yf spirping iireo$pin-Tdatngrapprbiue th an ITO-coated
@@p@leﬁE@rqﬁM’He@d&hdb %ndﬂ@W?O forP@c&lerdMBRCNRD rpsy, iRRLA NRS) that 2
. er, dryi ng_ar room .
Rebdo e 19081 b £ Rls Aty e RE a6 e 10
é‘H?rE‘«WP iradigiss Wi 2 MHEm At dnasibpelarized ligthiat b wawslengthhe 280 to
820 hrowi ng properties: 1H NMR 35 nol % fracti on of PPG
nmet hacrylate; Tg = 21C, GPC. Mh = 55 100 g/nol, Mv =
13 (?0 g/mol; D= 2.06. B) Production of backings
' grymer | aver
The procedure of Example B1 is repeated, but the copolymers of Examples A2 to A9 are
used.




Exanpl e 131: A solution of 2% by weight of the
copol ynmer of Exanple Al in 7 m of cyclopentanone is
w@e@paswsel The solution is applied by spinni ngPCTIER2003/050926
spin-coating apparatus to an I TO coated glass plate
for 60 seconds and 3 000 rpm (accel eration = 500 rps),
in such a way that a honogeneous |ayer of 50 nmis
formed. Afterwards, the layer is dried at 180C for 10
mnutes and irradiated with_ 20 ml/cn2 of
I|near-pol ari zed Ilght at a wavelength of 280 to 320
of Exarrpl e 131 is
t ; e G ‘ In 'o A9 are
used. V\D 2004/ 060861 PCT/ EP2003/ 050926 -21 O
PEedipetgion of back| ngs with copolyner |aver and

I d i ne |l ave % by

B Byt S0 2 p & el T BesiTenle B cove oviston i
cHY7iepantanpis r‘FuI“ﬁQq PPALYATHY 213§ p&atitiznof@) iasd uspietoated onto the

( ORAATAYR B0 cMaed glﬁﬂs e ofa%nﬁ,@ B GARY £ iR B Rnd %k%aratus

g?@éésé%( ak ‘?3(% rﬁ% acc?lgraf: onaf%g m,sg:_)rﬁ%%h &\%&%‘@gé Bﬁ”@enﬁoualayer
otsying BRic a%se‘@ gqoaﬁop 6 iI5QoedpHe applied éayerhs aligned,bytHeatingdo 50°C

P(O moig.e) @Odﬂ golcay edi nuéeb AfleRgrdd, thi bﬁdﬁ@@%?erqg ﬂé%?f:kﬁ@ Qrgcf((}mélg%en
iRl
t% m nulctme fh @gméf(f% %%htdrbe ran ?P%&gﬁ% thegal i gned

Iayer is crossllnked under nitrogen by |rradiation
viexemp8902€8/ cn2 of UV light in the range of 280 400

MRe pFotEdlIA G ExSApIEB1 ls-m%at@ QGEHY o% e(a la a%xgs S % ﬁX%’Qpl‘ﬁf’QttS B9

regeat ed and the coate ass p 0

%f'e used. D) Application exanpl es Exanpl e DI1:
Testl ng of the adhesion The |ayers of the coated
) abpRatth cfaradidel es CL to C9 are cross-cut down to the
glass plate wusing a nultiblade cutter and thus
di vided into 100 fields. An adhesive tape (3M Magic
Seameln DTalssngiosthe pefesion uck to the cut layer and this

tTap GaybrS o%@\éd)éﬂéiﬂ)lé@ésid? E&arﬁﬂk{std‘letB C@‘yﬂ,ﬁ&béé%ut Jo%?o the glass plate
%gl SrHuItlea% & tetrhln (ﬁ %a % 1B€Hgds t et

Japasese 11 \¢ g AIrRs8eshe peg M Magic

rSHEN &3pey ﬁﬁh%symémm Pié layieiTrad &S b g videdwitted Brindr nditbsive

Tare (Selsui tTapartlis test is a standard test of Japanese industry). Afterwards, the

adhesive tape is removed rapidly and the damaged fields are determined. The results are
given in Table 1. For comparison, a homopolymer of monomer A (glass transition
temperature 62°C, comparison 1) and a copolymer of monomer A with hydroxyethyl

methacrylate (20% by weight, glass transition temperature 62°C, comparison 2) are also
tested.




given in Table 1. For conparison, a honopol yner of
monomer A (glass transition tenperature 62C,
weompasissbn 1) and a copol yner of nononmer A wi RET/EP2003/050926
hydroxyethyl nethacrylate (20% by weight, glass
transition tenperature 62C, conparison 2) are also
tested. WO 2004/060861 PCT/ EP2003/ 050926 -22- Table
1. Plates of exanple Adhesion (darraged fields/100) C1
10/100 C2 10/100 C3 0/100_,,C4 15/100 C5 20/100 C6
0/ 100 Cr7 40/100 C8 3/100 (%9 20/ 100 Conparison 1
9 /00 Conparison 2 95/100 Exanple D2: Determ nation
ti cal properti es The coat ed plates with |layers of
the CO[.UI YITETS Al AS—and arson—21—and

\JUII AT T—oUTT

conparilson & 8lp20fiekamRlR at ed | | r*f‘dﬁ%sd%‘r(éwﬁgéd fisildtsti 00)
Exanmpl gs 131 to B9 successively in stygqfpg W th enprgy

doses c‘f*@“l‘@f?@f?ﬁ'/—&@—arm—'re—nﬂv’—cﬁﬂ—w%h
li near lpalari zed“Fight in the range of?19980-320 nm A

| ayer of photocragslinked Ii qui d crysbﬂb§ S then
appliedin accore ncCe Wi Ln\M~ Exanple—C€i—Contrast d

tilt amgle are defermined with a m cro§@pe whi ch s
additionally equCpped with |a Berek commpensator whjch

enabl es rreasurenggts of oirTefTi ngenu—:p/. The—number| of
tilt dorains BUR dommin inlthe irrad?a?®d strips fis

determned visuafTy with the m croscomelop:l'irlt fjo, i ns
refer to regionscef the coaring havi ”219‘;0 Fferent—tjil t

angl es—+nA—-eross-polarized |ight, undari es

bet weeh t hese zofies can be (i scerned 2oitoghar pl y

delimted co i fferences. The ence of tjilt
domai n o..uwié{n%éﬁso?ﬁe ori-eptati-on | QQBYS yet conpl ete
and Comparison 2 95/100

Example D2: Determination of optical properties

The coated plates with layers of the copolymers A1 to A9 and of comparison 1 and
comparison 2 are irradiated in accordance with Examples B1 to B9 successively in strips
with energy doses of 5/10/20/30/40 and 50 mJ/cm? with linear-polarized light in the range of
280-320 nm. A layer of photocrosslinked liquid crystals is then applied in accordance with
Example C1.

Contrast and tilt angle are determined with a microscope which is additionally equipped with
a Berek compensator which enables measurements of birefringences. The number of tilt
domains Buy gomain In the irradiated strips is determined visually with the microscope. Tilt
domains refer to regions of the coating having different tilt angles. In cross-polarized light,
the boundaries between these zones can be discerned by sharply delimited contrast
differences. The presence of tilt domains shows that the orientation is not yet complete and
is thus a measure of the photospeed of the orientation layer. The results are given in
Table 2.

The contrast is the quotient between the brightest and the darkest setting and is given by the
following equation: contrast = | (bright)/l (dark) [I (bright) is the intensity of the brightest
setting, | (dark) is the intensity of the darkest setting]. The intensities are measured with the
aid of a photodetector.



is thus a neasure of the photospeed of the orientation
| ayer. The results are given in Table 2. The contrast

WO g00tkeoseguot | ent between the brightest and t hePCHER®83/050926
setting and is given by the follow ng equation:
contrast =1 (bright)/l (dark) [I (bright) is the
intensity of the brightest setting, | (dark) is the
intensity of the darkest setting]. The intensities are
measured with the aid of a_ photodetector. WO
2004/ 060861 PCT/ EP2003/ 05092 -23- Table 2: Plates of

eﬁ%g@_e Contrast Btiitdomain 1)'2) Tilt angle 2) Cl1

+>100 +l-1-1-1-1- 0 C2 Goad, >100 +/-/-/-/-/- 00
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+h/ - at?s 9f &xampisy CSCQQSF@%F Qs L 1|~ 1 - | - | -TilgmglePs

Gpod, >1@9 -1-1-14ebou, HBoCy Gpad.approx. 30 (yery good

abit [?}é stabtrebetween and—20—mH-erR2—C8 @Od,
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=tmeen c10 and ?Oeﬁw/ﬁnﬁ Canpand san 1 Aver age
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+ Cl1
mi ?hnnarIQ( G%ﬁ '%@aae+ﬂﬂf#§tﬂb
m e
e

P

0

+l+/ i. appr ablebetween—15—and 030
e +++ s very
any, ++Css many; Godds>foew, ++/i/$/-hone 2) lrragh ation

her gl es~ ot 5710/ 207 U/‘BTBO Jcn2 T WO-20041-6606861
r/-EP20 /n';nQ?ﬁéé')?o?zﬁﬁ5 i ﬁ'ng/"/'} )

=TT

pol yner ¥onposed

f c7 Good =f~~1-]-1- approx. 30° (very good
stability); stable between
3 and 20 mJ/cm?
C8 Good, >100 <f-I-1-1-1- 0°
C9 Average ++/+/---/- 0°; stable between
10 and 20 mJ/cm?
Comparison 1 Average ++l+[-[-]-]- approx. 27°; stable between
15 and 30 mJ/cm?
Comparison 2 Average b /+[-]--]- Not stable

Y +++ is very many; ++ is many; + is few: - is none
2 Irradiation energies of 5/10/20/30/40/50 mJ/cm?



(a) at |east one nononmer fromthe group of acrylates,
nmet hacryl ates, acrylam des and nethacryl am des, to
weawhoaBeivhi ch is bonded coval ently, directly BCT/EP03050926
bri dgi ng group, a photochemcally isomerizable or
di meri zabl e nol ecule, (b) at |east one conononer
cont ai ni ng hydroxyl groups, and (c) optionally, other
et hyl eni cal |y unsaturated conmononers, characterized in
that the conmononer (b) is a polyoxyalkyl ester or a
pol yoxyal kyl am de of an ethylenically unsaturated
nppQ-. or di carboxylic acid, or a polyoxyal kyl ether of
an——éﬁhylenically unsat urated al cohol, and the
hydr oxyl group of the pol yoxyal kyl ene radi cal may be

el .loepoifrheddorbos&bdrer i fied. 2. Copol yner according to

q%ggﬁk%ﬁ charactergze in that the photochemcally
i Sonert zabF &OFPFUF b cYFoNeitYI4gS methagrylates, acrylamides and
et hmp@pﬁrﬁgﬁiﬁegs, ioresch efmértcl @ tpndrdwovdtanty) directip omekeslbridging group,
car E)lﬁlﬁ‘d]&hérﬁicéﬂp isglﬁérﬁéﬁlg}d%im&iza@é H&ﬁéu'le‘? 'tr I ng. 3 ‘0 that

r _accordin 0. Claim?2, characterized in a
ﬁﬁggﬁE%E@B§?@%?FF%%BF@m§PH&ﬁW&@%Pﬁégﬁonds to the
£ ©) PRlipnAtY, Athgr(etlB(.quqicalR' unsafifate@pgmonortely,’ A -CH i (B),
GhelaeteRted ((tRt 1Al combhtie? (URis d poiyBYakP988r 8% & Vg ekﬁér’ﬁé@ of an

S j 1y substituyted mpno- or n
'}}ﬂg)}fegftcgg ?%é':uc%% g’?ré noén”oﬂ'f?rg%g\lfcl §9% uls i ARk gihg- of an
dithvignizally ¢nsaturiedalentiplo sk thes hydegely| @esiup ofthel pooxyagkylane radical may
brei ettgrifieg ogesisiied. WO 2004/ 060861 PCT/ EP2003/ 050926 - 25
4. Copolynmer according to Claiml, characterized in
t.hat the nononers %a) correspond to the formula | or
tQO%PP%V”?%P?ﬁQfdQQIt%\C ing p,)qharapprizgq;irj that the photochemically isomerizable

group of component a) is an ethylenically unsaturated group which is bonded to a
carbocyclic or heterocyclic, aromatic ring.

3. Copolymer according to Claim 2, characterized in that the photopolymerizable group
corresponds to the formulae A or B

R' T
——A%—CH:% (A) A—CH=C (B),
C(0)—OR' C(O)—A—

where

R'is hydrogen or C,-Cy-alkyl,

A'is an optionally substituted mono- or divalent aromatic radical or an optionally substituted
mono- or divalent heteroaromatic radical, and

A is a bridging group.



CO-A-S1 721 RHCI (la), CO-A-Z2 S2 where R is

Hor Cl-C8-alkyl, Ais a bridging group, S1 is an
wW@piosoembl y substituted divalent, and S2 an opPCDRP1003/050926

substituted nonoval ent, aromatic or heteroaromatic

radical, and Z1 is a nonoval ent, and Z2 a dival ent,

radi cal of a nol ecul e which isonerizes or dinerizes

phot ochem cally. 5. Copol ynmer according to Caim1l,

characterized in that the noponers (a) correspond to

the formula I b or to the forrrula lc, R HGC i (Ib),

C% A2 S1 71 H2C- | )- --72-S2 where R

%ﬁ%h”B‘“g’ é‘ﬁc%‘i““%tfﬂw 1, ﬁ@fﬁ'%e"ée%r‘\mt dRtmangeeE 48) eefregphed to

ftoe forrhda FdDicGhéBmukElla, A3 is a bival ent radical of the

formula -Q-CnH2n-O-, n is a nunber from2 to 18 and

preferabl){ from4 to 16, X1 is a direct bond or an

-0-, zs—c c(0)0-, -QOC, -0C(0)0-, -N+ Owo

2004/ 0608 go&J(E’g;IlSEPZOOB/ 050926 -26 -NC, -C4-al kyl -

- NHC( O) - O NH, -NHC(O NH, -NC,-C4-alkyl-C(O)-
-C(O) - NC 4- al kyl -,
-NCl-C4-aIkyI-C(O)-NCl-C4-aIkyI-, - ( CO) NH,
-OC(O) - NCR-C4-al kyl -, -NHC(O O or

- NC, ﬁé»a%kyl C(O)O group, Si, where presean), is
phenyl ene, bi phergl ene or -C6H4- X2-C6H4-, .

CO)—

where

Ris H or C4-Cg-alkyl,

A is a bridging group,

S1 is an optionally substituted divalent, and S, an optionally substituted monovalent,
aromatic or heteroaromatic radical, and

Z4 is a monovalent, and Z, a divalent, radical of a molecule which isomerizes or dimerizes
photochemically.

5. Copolymer according to Claim 1, characterized in that the monomers (a) correspond to
the formula Ib or to the formula Ic,

i

H,Cc=—C (1),
C(O)-A;—S;—-Z,
i

HC=C (lo),

C(0)—A—Z;S,

where

R is hydrogen or methyl,

A; is a bivalent radical of the formula -O-C,Hzn-X;-,

As is a bivalent radical of the formula -O-C,Hz,-O-,

n is a number from 2 to 18 and preferably from 4 to 16,

X4 is a direct bond or an -O-, -S-, -C(0)0-, -O(0)C-, -OC(0O)O-, -NH-,



S2, where present, is substituted phenyl, Dbiphenyl or
-C6H4- X2- C6H5, X2 is -0-, -S-, -C(0)0-, - OC,

WO A040§Be1 - NH-, -NC, - CA-al kyl -, -NHC(O -, - C(E)MEP2003/050926
-NHC(O) NH-, -NC -C-alkyl-C(O-, -C(O-NC, -C4-al kyl -
-NC1- C4-al kyl -C(O) - NC, - C4-al kyl -, -Q(CO NH,
-OC(O-NC1-CH4-al kyl -, -NHC(O O or

-NC1- C4-al kyl -C(OQ 0-, Z, is a radical of the formula
-CH=CHC(O-OR,, Z2is aragical of the fornula
-CH=CH- C(OQ) -, and R, is C -ClI8-alkyl, nore preferably

- - d I f bI C, -C4-al kyl .
SN PR P A R Bl (HON G sy
t th-Ce-lby HE(PIORG-alkpl), cOC®NPoNdOCM)-NChe -birfimul-RHE@)®r or

@R HC=i (Id), CO- O(CH2) X,

t ;ctogalk
| e
(%\P@—ﬁfreﬁng(s(ﬁ) W@%"%m”?@r @é%‘%)cklg'mhér e R | s
e Yjare prigsang 'Seﬁubﬂhltvtﬁérphéﬂybh?p@enwmrml-h Yr@Hgr abl y from 4

t&lé./‘:} -SR-c(o0- Cb(ﬁé ab%sod)oanm pRef.e Q;Q,ﬁ y_Ng%cg)y
or - gz X%'Cégﬂaa]{( (%(B:Hc??cgﬂ\gc (%ﬁé‘y'gr <5‘{9p§4'8'§‘3é GERNC - 4‘a'ky"
i e‘ﬁ@(p}-Ner@u@J@tllihhhfpéfhbooor-@obei-alkyuc@oby 1to 3
@-xsﬁﬂra&:béﬁéfth@ﬁdﬁﬁ -CHtc4@)-8RXy, preferably methoxy.

2|S@£E£¥gﬁﬁe%%?a g:lHng to.Caim1, characterized in

cononorer el gpond to the formula I1,
\,% ISocar-abdaEe wefﬁraewm@wmo obespeckifly priRfe@ibly C:-CRaIk(IR)

g (1)l I
6. Copolymer according to Claim 1, characterized in that the monomers (a) correspond to

the formula Id or to the formula le

)
HZC:(lt (Id),

C(0)~O~(CH,):Xi~(CoH )-X,-CoHy—CH=CH-C(O)OR,

)
Hzc:cl: (le),
C(0)——0~(CH,);0—C(0)-CH=CH—C4H,-X,~(CeHs),

where

R is methyl,

n is a number from 2 to 20, preferably from 4 to 14,

Ry is C4+-Cy-alkyl and preferably methyl,

xis0or1,

X2 Is a direct bond, -O-, -S-, -CO-, -OC(O)- or -C(0)O-, and

the CgHs and CgHs groups are each independently unsubstituted or substituted by 1to0 3
C+-Cs-alkyl and/or C4-Cy-alkoxy, preferably methoxy.

7. Copolymer according to Claim 1, characterized in that the comonomers (b) correspond to
the formula I,



O(R3 O5R4 where Ris Hor Cl-C4-alkyl, R2is Hor
-COOR5, R3 is C2-C6-al kylene, R4 is H -R6- or
WORB0DPEBe1 B is nmethylene or -C(O-, g is 0 PCT/LP2003/050926
is a nunber from2 to 200, R5 is H, Cl-C2o0-alkyl,
phenyl, phenyl-Cl-C6-al kyl or Cl1-C18-al kyl phenyl, and
R6 i s Cl-C2o0-al kyl, phenyl, phenyl-Cl-C6-al kyl, or
Cl- C15-al kyl phenyl, or, in the R6-C(O- group, is
addi tional ly C2-C18-al kenyl gr phenyl - C2- C6- al kenyl
8. Copol ynmer according to Caim?7, characterized in
that Ris Hor nethyl. 9. Copolyner according to
Claim?7, Rharacterized in that R is H 10. Copol ymer
accorgdjpgito Caim?7, characterized in that R3 is
et hyl éne br 1, 2-propyl ene or m xtures of Q@ese
radi cB s®4a1. Copol yner according to daim'7/,
charact er@Fe@Rn that R4 is preferably H Cl-Cl2-al kyl
or Cl-Cl2-alkyl-C(O-. 12. Copol yner according to
Ovkeren 7, characterized in that Bis -C(O-. 13.
QRH lc,akpording to A aim7, characterized in that
the hnd I's a nunber from2 to 100. 14. Copol yner
accor f%%) ' Claim 7, characterized in that the
criv@obesliylend. the formula Il are acrylic or
netidaCRY ok R-Op@Roest ers of pol yethyl ene glycols or
opyl en , 2-glycols having on average 2 to 20
g%?)é'? h%réé%%r'gﬁ'o%bxypr opyl ene units. WD 2004/ 060861
PFCYPPPR003/ 050926 -28 15. Copol ynmer according to
Gl iabmurhber @bapacicdri zed in that the nononmers (c) are

itu bstituted olefins or diolefins. 16.
e e T S e T
tfre’s Corfordive rehewy). AhemeCrenekyl, pr@pRnakyidbatyne, in the Re-C(O)-
[peopein edditbhylly ERE,s-akey br thBhyRLL-ealkesjny | i dene chlori de,
(meth)acrylonftrile, (meth)acrylamde, N alkylated or
N- hydr oxyal kyl at ed (meth)acryl am de, al kyl
(%%Mygl?f rcaiag to Gaia ThewrastejzadinythatRie tier methyl at es

having 1 to 20 carbon atons in the ester group, vinyl
a!Jr.‘@opolymer according to Claim 7, characterized in that R, is H.

10. Copolymer according to Claim 7, characterized in that R is ethylene or 1,2-propylene or
mixtures of these radicals. '

11. Copolymer according to Claim 7, characterized in that R, is preferably H, C4-Cqp-alkyl or
C4-Cyz-alkyl-C(O)-.

12. Gopolymer according to Claim 7, characterized in that B is -C(O)-.
13. Copolymer according to Claim 7, characterized in that the index n is a number from 2 to 100.
14. Copolymer according to Claim 7, characterized in that the comonomers of the formula ||

are acrylic or methacrylic monoesters of polyethylene glycols or polypropylene 1,2-glycols
having on average 2 to 20 oxyethylene or oxypropylene units.



allyl esters, and also vinyl and allyl ethers, having

| to 20 carbon atons in the ester or ether groups.
wazew40ensel ynmer according to Caim1, characterPEEP1003/050926

that it additionally contains radicals of nononers

having at |east two ethylenically unsaturated groups.

18. Copol yner according to Claim1l, characterized in

that some or all of the hydroxyl groups of the

pol yoxyal kyl radicals of the,sconononers (b) have been

esteri fi ed with radi cal s of et hyl eni cal | y unsat ur at ed

n@n 'yl i c acids, ﬁ%msr according to Claim

) 0%8 TRt 8PPy 9 CPH‘%\t t‘ﬁ‘@ra fr5E alf bhRly thec marareprs dc) are
almsyﬂstlwted@rsilbﬁiﬂutetmldﬂla&mrwlqleﬂnsam d. 20. Copol yner
accordi ng to Claim1, characterized in that the gl ass

t{ea%l tl |moerr1 erta E at._ nost 70C. 21. Copol

according to o S 't C%ﬁ“ hXPZEEdRer Jetrat the P‘H%‘t“o'ﬁ‘ﬁre(c is ethe"e
EpENG: n@n@e hegpteng, giirenss vinylrchlogde, ivoplideenpreoriag, u(mtr@écrmutnle
r’(ﬁt&h)d@@fﬁmlc%ZN-a@ﬂﬂ@é UrrFEﬁ dﬂﬁ Q’te@Qm&tQ}ag’I%iﬁ% Jaikyl (meth)acrylates

char, [
CORTRELERk E5eh Ay Gore ool £ oresniemeon echvsn g, vpwand
aﬁ”)él eﬁ*ﬁ@s@ﬁta'%wm‘@dd 8yl ethers, hevmm! iprPBrcarb@Bator@oip dlieyesst or ether
atapsding to Claim1l, characterized in that the
conononer (c) replaces 50 to 1% by weight of the
conmpnoner (b). WD 2004/060861 PCT/ EP2003/ 050926 -29
24 CosoNPehErceaip G eimain chasmeisrives inghat it addiinnatly gantdine radicals of
swineeets hadngcb past ywiesthylpranafcht@hied gbuit | east one
nmononer fromthe group of acrylates, nethacryl ates,
qgr%‘%}arn des and nethacrylam des, to each of which is
nd&@q E‘SRP&F%FI'PSVC'%mﬂe%?raytewed\ntaataorm Prc?@pﬁtge ydoaxw!, groups
af feotctyokeikyicaditas ofstberesrhanablb® By hale meé 8adHigd with radicals of

Gy RG4S undaR}at@t mdrBast nmononer contai ni ng
hyéllr olxy?mér ouaps m %ﬁ 0(9?%8'?)% onal | y, ot her

ethylenically unsat urated conononers, characterized in
t1Bafondyaer eroningete Qi 185 cbarprméryétxy\aﬂhktyﬂ'ne emhedardakylid acid is

Relysexekak kghadiideaci@f an ethylenically unsaturated
nono- or dicarboxylic acid, or a polyoxyal kyl ether of

an ethylenically unsaturated al cohol, and the
RY-drapRiymergceigingP Claine 1 pbhraoiryzat kyhaim deasliraraltionm@yhperbre is
athestvéiced or esterified. 25. Polynerizable

composi tion conprising

21. Copolymer according to Claim 20, characterized in that the copolymers have a glass
transition temperature of at most 50°C.

22. Copolymer according to Claim 1, characterized in that 10 to 95% by weight of

comonomer (a), and 90 to 5% by weight of comonomer (b) are present, based on the
copolymer.

23. Copolymer according to Claim 1, characterized in that the comonomer (c) replaces 50 to
1% by weight of the comonomer (b).



(a) at least one nmonomer fromthe group of acrylates,
met hacryl ates, acrylam des and nethacryl am des, to
weawh/oafséwhi ch i s bonded coval ently, directly BCT/EPROR050926

bridgi ng group, a photochenically isonerizable or
di meri zabl e nol ecule, (b) at |east one copol ynerizable
conononer contai ning hydroxyl groups, (c) optionally,
ot her ethylenically unsaturated conononers, (d) a
polymerization initiator, ang (e) optionally, an
inert solvent, characterized'in that the conononer (b)

' ol yox aI kyl ester or a pol yoxyal kyl am de of an
ePh PRRP ETReS eI ROPLRS: BAN FBAUS SYenilp EerplBRSAomeosedicD,

ofa) at leadt ooz yadnkiyér fedrhéhe @bupaof adetidigd, enirzalibigs, acrylamldes and
Unsﬁktﬁéé}{gﬁqld@é E)Q:Q% of \A%ﬁ:h |s%ﬂpé?jsdfo¥/§en[ﬂ?tdﬁedﬂ?!)r \}’fab{rgr d%mg group,
conﬁBch? Oih?)'ﬂ'g%'y 'Sﬁm?rl'ﬁa'ﬂe Pra‘i}‘E‘?”Z%'f'e @O'E‘E}ﬂﬁal yner of this
cohpidesst drermpmoommer dosiaingg (pdroxgt grbupasindone nonomer from
t(ﬁﬁoﬂnbﬁéﬂf oftfer aﬁﬁéﬁkcaﬁﬁﬁsatm@e&nﬁaﬁbméés acryl am des and

Gl e N
pHotedishlymiesaturajedi soner oz dibtreoglic deideni aapdiexyalyeetikbe of an
(éll)yle%tcally&ﬂﬁtur@t@@al@&@pgmé h)@?&yle‘gr&lg TPHe H&){ ﬁwkﬁé d[&& may

S (c) optionally, other nica
unsal}e){ji)l}(eadtog83%'”P noners, and (d) a polynerization

initiator, characterized in that the conmononer (b) is
625de>Iy/rﬁ)étMéHIé<t}dmp6§ﬁoﬂrcorﬁ;ﬁnsﬁ‘agp0| yoxyal kyl am de of an

lic aci
)hé(t Ig%lt ln%f\%ne% Fo?r{]f’:rllt ed ?upa?] ac %t]e? X%s acrylamldes and
l g of which is bonded covalently, dlrectly or via a bridging group,
uns’ﬁta Foatiardes| GH
a photochemically isomerizable or dimerizable molecule,

(b) at least one copolymerizable comonomer containing hydroxyl groups,

(c) optionally, other ethylenically unsaturated comonomers,

(d) a polymerization initiator, and

(e) optionally, an inert solvent,

characterized in that the comonomer (b) is a polyoxyalkyl ester or a polyoxyalkylamide of an
ethylenically unsaturated mono- or dicarboxylic acid, or a polyoxyalkyl ether of an
ethylenically unsaturated alcohol.

26. Composite material composed of a backing and a thin layer of a polymerizable

composition or a thin layer of a copolymer of this composition, comprising

(a) at least one monomer from the group of acrylates, methacrylates, acrylamides and
methacrylamides, to each of which is bonded covalently, directly or via a bridging group,
a photochemically isomerizable or dimerizable molecule,

(b) at least one copolymerizable comonomer containing hydroxyl groups,

(c) optionally, other ethylenically unsaturated comonomers, and

(d) a polymerization initiator,

characterized in that the comonomer (b) is a polyoxyalky! ester or a polyoxyalkylamide of an

ethylenically unsaturated mono- or dicarboxylic acid, or a polyoxyalky! ether of an

ethylenically unsaturated alcohol.



