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invention The invention relates to novel crosslinkable, photoactlcﬁ FE-D
pol ymers &nd their use as orientation layers for [iquid crystals a @QPO
the progduction of- unstructured or structured optical elenments and
nultlléyer systens. The orientation layer is particularly |nportant I n
(electro-optical) liquid crystal devices. 4t serves for ensuring uniform
and trouble-free orientation of the |ongitudi nal axes of the nol ecul es.
Uni axi ally rubbed pol yner orientation |ayers, such as, for exanple,
polyi m de, are usually used for orienting liquid crystal nolecules in
liquid crystal displays (LCDs). The direction of rubbing determ nes the
orientation direction in this process. However, rubbing entails sone
serious di sadvant ages which gﬁé%it .Iqqu- the optical quality of
liquid crystal displays. Thu upD oLy ISttt ch may |lead to
optical defects in the display. At the sane tine, the polyner |ayer is

el ectrostatically charged, which, for exanple in thin filmtransistor
(TFT)-TN-LCDs, may result in the destruction of the thin filmtransistors

BACKGROUND OF THE INVENTION

1. Field of the invention

The invention relates to novel crosslinkable,
photoactive polymers and their use as orientation layers
for liquid crystals and for the production of .
unstructured or structured optical elements and
multilayer systems.

The orientation layer is particularly important
in (electro-optical) liquid crystal devices. It serves
for ensuring uniform and trouble-free orientation of the
longitudinal axes of the molecules.

Uniaxially rubbed polymer orientation layers,
such as, for example, polyimide, are usually used for
orienting liquid crystal molecules in liquid crystal
displays (LCDs). The direction of rubbing determines
the orientation direction in this process. However,
rubbing entails some serious disadvantages which may
strongly influence the optical quality of liquid crystal
displays. Thus, rubbing produces dust which may -lead to
optical defects in the display. At the same time, the
polymer layer is electrostatically charged, which, for
example in thin film transistor (TFT)-TN-LCDs, may

result in the destruction of the thin film transistors



2 underneath. For these reasons, the yield of optically satisfactory

di splays in LCD production has not been optinmal to date. A further

di sadvant age of rubbing is that it is not possible to produce structured
orientation layers in a sinple manner since the orientation direction
cannot™be varied locally during rubbing. Thus, mainly layers uniformy
aligned over a large area can be produced y rubbi ng. However, structured
orientation l'ayers are of considerable interest in many areas of display
technol ogy and integrated optics. For exanple, the dependency of the angle

of view of tw AelBh i c %ﬁg@ S [ e ' Mely!
| ayers in mhié%&$%% orlehtaéq%%t |reC%§%$§€%h @@eﬁgg%%¥é€%1éé%fﬁéf£¥posure
to pol arized |safhisfackobtechixpbays fbr BOPeprodrct vr roprehsbeemerent in

rubbi ng can t P PVE q@g@e.ln addition, it is possible to specify the
orientation direction differently fromregion to region and hence to
structure the orient afi Smrithear dizadpentegst ofn xubbikg psi dhagr itOies

possibili 1y TQlod NSostigrd %ﬁ@ﬁﬁ@&@ A AlcOlrdd Wb o{yoidy S1apLtlzeg the

I somerizability of" certal ecul es tor 1nducing a pr direction
phot ocheni cal |3 simpkeposarrzer ospotarthedrigptation dizgttiomvedrreth. This

s achieved, hol FXAIRA @100y 1§ Xy MBLBIAL. ANmRtd SHALARY Poyyper and
uniformly aligned over a large area can be produced by
rubbing. However, structured orientation layers are of
considerable interest in many areas of display
technology and integrated optics. For example, the
dependency of the angle of view of twisted nematic (TN)
LCDs can thus be improved.

Orientation layers in which the orientation
direction can be predetermined by exposure to polarized
light have been known for some time. The problems
inherent in rubbing can thus be overcome. In addition,
it is possible to specify the orientation direction

differently from region to region and hence to structure

the orientation layer.
2. Description of the prior art

One possibility for the structured orientation of
liquid cfystals utilizes the isomerizability of certain
dye molecules for inducing a preferred direction
photochemically by exposure to polarized light of
suitable wavelength. This is achieved, for example, by
mixing a dye with an orientation polymer and then
exposing said dye to polarized light. Such a guest/host
system is described, for example, in US-A-4,974,941. 1In
this system, azobenzenes are mixed into polyimide

orientation layers and then exposed to polarized light.



exposing said dye to polarized light. Such a guest/host systemis
descri bed, for exanple, in US-A-4,974,941. In this system azobenzenes are
m xed intd polyimde orientation |ayers and then exposed to polarized

light. 3 Liquid crystals which are in contact with the surface of a
| ayer ®xposed in this manner are oriented according to this preferred
direction. This orientation process is reversible, i.e. the already

establi shed direction of orientation can be rotated again by further
exposure of the layer to |ight having a second pol arization direction.

Since this reoﬁiéﬁiatngsEéQseﬁﬁleﬁ“aPé &ﬁpééhégcésw9éheﬂhé5sﬁ%%h&@dof
orientation layers of this type are less suitable for use in LCDs.

further p055|b?ll@yeFoFXBPéeécFﬁgthﬂghW?nPé§oﬁV€d°§FPéH€§tﬁ@ﬁoﬁéﬂﬂgrﬁ@ in

l'iquid crystal{hpg payeesrkd desetthef.i NTRRA. oéleﬁeﬁﬁloﬁhﬁ§oc¥95 i3l
(1992), 2155. In thlségrocess the dinerization o ymer - bound

phot or eact i ve E¢ViRBRTElaci 4-§robibSs, alﬁﬁaéﬁdeEpab%ﬁﬁgﬁﬁedﬁﬁeFFh@&r
pol ari zed Ilghaméﬁtaubhzegnf BE EBEaEE&U%Hiﬁder EGPERELOBX Bshka%g

crystals. In contrast to the reversible orientatfon process escr
above, an an|s@h?obﬁﬁeﬁot9néigh§thBangsae§@§9¥ﬂsﬁ@ba¥hzﬁhé°§ase of the

photostruct ur agt peQ£ 18Rt At 5@ACLAY¥RES HE8¢iEREStEBnIPPocdss BRNh: bENYS. VoI .

repeated as often as desired, orientation layers of this
type are less suitable for use in LCDs.

A further possibility for producing highly
resolved orientation patterns in liquid crystalline
layers is described in Jpn. J. Appl. Phys. Vol. 31
(1992), 2155. In this process, the dimerization of
polymer-bound photoreactive cinnamic acid groups,
induced by exposure to linearly polarized light, is
utilized for the structured orientation of liquid
crystals. 1In contrast to the reversible orientation
process described above, an anisotropic polymer network
is established in the case of the photostructurable
orientation layers described in Jpn. J. Appl. Phys. Vol.
31 (1992), 2155. These photo-oriented polymer networks
can be used wherever structured or unstructured liquid
crystal orientation layers are required. Apart from in
LCDs, such orientation layers can also be used, for
example, for the production of so-called hybrid layers,
as exemplified in European Patent Applications EP-A-

0 611 981, EP-A-0 689 084, EP-A-0 689 065 and EP-A-

0 753 785. With these hybrid layers of photostructured
orientation polymers and crosslinkable low molecular
weight liquid crystals, it is possible to realize
optical elements, such as, for example, nonabsorptive
color filters, linear and circular polarizers, optical

retardation layers, etc.



31 (1992), 2155. These photo-oriented polynmer networks can be used wherever
structured or unstructured liquid crystal orientation |layers are required.
Apart fromin LCDs, such orientation |ayers can also be used, for exanple,
for the production of so-called hybrid | ayers, as exenplified in European
Pat ent™Applications EP-A- 0 611 981, EP-A-0 689 084, EP-A-0 689 065 and
EP-A- 0 753 785. Wth these hybrid | ayers of photostructured orientation
pol yners and crosslinkable | ow nol ecul ar weight liquid crystals, it is
possible to realize optical elenents, such as, for exanple, nonabsorptive

color filters, |i“earE@ﬂi-%EQQWh%Vd%%b%&bé%r%inﬁﬁhﬁ%ahcﬁﬁi%6@%%&%@ layers,
etc. 4 EP-A-611, 786 describes cinnam c, acid_polyners which are suitable

in principle f¥rieheare osntigle ofn REinahr ket Fopiehe IBredustionked,
phot ostruct ur ed; o | & Sbé Ao QYELP dREsd] Ak CrpRd@dsSe rdfesfegr 0ssl i nkabl e

cinnam c acid derivatives are in églncjplg linked to the polymer main chain
via the carbog¥ieniriionm AverR EnnbiAeidGuysmkey| d81S9¢c acid) and a

spacer. Howev&iyod 41 Rod 0P Ok ¥Rl ©f ad it Sad ¥ PFa &) at'!r_aé’eir?leggf'ix'r@fﬁllé 0

date have a nunber of serious disadvantages. Thus, for exanple,

phot ocheni cal ¥owird ity FRamebmendinhatn ekt the errkemwbility.

function of the cinnamic acid (phenylacrylic acid) and a
spacer. However, the photopolymers of this type which
have been used to date have a number of serious
disadvantages. Thus, for example, photochemical
competing reactions adversely affect the orientability.
In addition, the known cinnamic acid polymers have
insufficient photochemical long-term stability. For
example, prolonged exposure of a prefabricated
orientation layer to UV light leads to the destruction
of the orientation originally present. Multiple '
exposures in which an existing orientation layer having
a predetermined recorded pattern is exposed again in
order to orient the still unexposed parts in another
direction can be carried out only if the previously
exposed parts are covered by a mask. Otherwise, the
already oriented parts of the layer may lose some or all
of their structure as a result of photochemical
secondary reactions.

A further disadvantage of the cinnamic acid
polymers used to date is that there is no tilt angle in
the case of the orientation surfaces comprising these
materials, which surfaces are produced by simple -
exposure to polarized light. Particularly for use in
LCDg, however, a tilt angle must also be provided by the
orientation layer in addition to the orientation

direction.



I n addi tion, the known cinnam c acid polynmers have insufficient

phot ochem cal long-termstability. For exanple, prolonged exposure of a
prefabricated orientation layer to UV light |eads to the destruction of the
orientation originally present. Miltiple exposures in which an existing
orientation layer having a predeterm ned recorded pattern is exposed again
in order to orient the still unexposed pargs in another direction can be
carried out only if the previously exposed parts are covered by a mask.

O herwi se, the already oriented parts of the |layer nay | ose sone or all of

their structure as a rfﬁL%ﬁeogbgaglﬁgﬁ%{gﬁg@ éﬁ@g&ggqyyrfﬁgg%aqﬁolfméyrther

di sadvantage of the cinnam c acid polyners used to date Is that"there is no
tilt angle |n prdepsstion dRyegsi.ehbds §dlsupngdes isomdresdyy demezated

material s, FB %HEf%ﬁ%@lﬁ@epﬁﬁ%@%%e@nbihé'5Bh9me§xgﬁ§¥ el.0 R arized

light. Particularly for use’in LCDs, however, a“tilt angle nust also be
provi ded by thélquﬂénF§WS§ﬁll&?ebrpﬁgbﬁdﬂpﬁéncpﬁtﬁﬁ§ viit&nsacho” direction.

5 I'n the aboveg F? E%”e@h%”hﬁ all fﬁ%QgﬁdgBQE%E&EsO%E%“B%E'g%rlﬁﬁﬁﬂﬁ this

tilt angle is a ener at in rocess on
surface. |f a but 1nc11ned to the surface and the tilt angle 1s thus

transmitted to the liquid crystal. The magnitude of the
tilt angle is determined both by rubbing parameters,
such asg, for example, feed rate and pressure, and by the
chemical structure of the polymer. For the production
of liquid crystal displays, tilt angles between 1° and
15° are required, depending on the type. The larger
tilt angles are required in particular for supertwisted
nematic (STN) LCDs, in ordexr to avoid the formation of
gso-called fingerprint textures. In TN and TFT-TN-LCDs,
the direction of rotation and the tilting direction are
defined by the tilt angle, with the result that "reverse
twist" and "“"reverse tilt" phenomena are prevented.

While reverse twist in the unswitched state results in
regions with an incorrect direction of rotation, which
is manifested visually in a mottled appearance of the
display, reverse tilt is optically very troublesome,
egpecially on switching the LCD by tilting the liquid
crystals in different directions. Reverse twist can be
prevented by doping the liquid crystal mixture with a
chiral dopant of suitable direction of rotation. For
suppressing reverse tilt, however, there is to date no
alternative possibility to the use of orientation layers

with a tilt angle.



liquid crystal is brought into contact wth such a surface, the liquid
crystal nolecules are not parallel but inclined to the surface and the tilt
angle is thus transmtted to the liquid crystal. The magnitude of the tilt
angle is determ ned both by rubbing parameters, such as, for exanple, feed
rate and pressure, and by the chemical structure of the polynmer. For the
production of liquid crystal displays, tiléd angles between 1[err] and

15[ err] are required, depending on the type. The larger tilt angles are
required in particular for supertw sted nematic (STN) LCDs, in order to
avoid the formation of so-called fingerprint textures. In TN and
TFT-TN-LCDs, the direction of rotation and the t||t|ng direction are

defi ned by the tilt angle, with the result that "reverse tw st" and

"reverse tilt" phenonmena are pgoMmAREdOFWrHEE INGERTSENt W St in the

unswi tched state results in regions with an incorrect direction of
rotation, which is manifested visually in a nottl ed appearance of the

di splay, reverse tilt is optically very troubl esone, especially on
switching the LCD by tilting ghe liquid crystals in different directions.
Reverse twi st can be pFeV8ft Edeb§iadpi &etHPJFFﬁuPé Ehgsiaventienr Eowith a

chiral dopant prodiitd PN SHeLeti v plymdad vk cH Qo SHRPNRSAL Nohd ever se
tilt, however, .there ,is {o date nozélternatlve possibility to the use of

orlentatlon |59%E%F\ﬂ%§? quqqg%ﬁmﬂ the cinnamic acid polymers used
to date, i.e. the lack of photochemical long-term

stability and especially the lack of a tilt angle after
exposure to polarized light, and are thus capable of
producing stable, highly resolved orientation patterns.

Surprisingly, it has now been found that the
polymers which are disclosed in EP-A-611 786 and are
linked by a spacer to the carboxyl group (COO) or the
carboxylamino group (-CONR-) of 3-arylacrylic acid
derivatives as the photoreactive unit, it being possible
for the arylacrylic acid derivatives to have 1-3 rings,
lead to orientation layers having a substantial tilt
angle if at least one ring is a phenylene radical which
is substituted ortho or meta to one of the linkage
points by at least one alkoxy or fluorocalkoxy group.

At the same time, the orientation layers are
photochemically more stable and lead to excellent
orientation of the liquid crystals, which manifests
itself, for example, in very good contrast. Moreover,
the exposure to‘linearly polarized light can generally
be carried out in the advantageous longer-wavelength
range or in advantageously shorter exposure times.

The present invention relates to polymers of the

general formula I:



6 SUVMMARY OF THE I NVENTION It was therefore the object of the invention to
produce photoreactive polymers which do not have the above disadvantages of
the cinnamc acid polynmers used to date, i.e. the |lack of photochem cal

| ong-term stability and especially the lack of a tilt angle after exposure
to polarized light, and are thus capable of producing stable, highly
resolved orientation patterns. Surprisingly, it has now been found that the
pol yners which are disclosed in EP-A-611 786 and are |inked by a spacer to
t he carboxyl group (CII» or the carboxyl am no group (-CONR-) of

3-arylacrylic acid.-dgriyvatives sas.the photo eactlve unlt it. berﬁg~p055|ble

for the arylacryll derivdtiyes tw ngs Iead }o drlentatlon

| ayers having a su o) 14 gBe er d§t ribgS s*athenerne
ORe~0f

radi cal which is sub t| ot ed ortgh et a | i nkagepgj,nts by
at | east one al koxy or quoroaIkoxy gr oup. At t he sanﬁ ti®e, the
orientation |ayers are

phot och aIIy nDre stable and | ead to excellent
orientation of the lilgd o rystal ni itXelf, for d ganple in
very good contrast Kytr éSvpr=2Z bi u-r-Z . pdD'a-r$‘zedM|ght can -
generally be carried{o fn th ageou ORgLe ength~+aﬁgq or in

advant ageously shorter exposure |nes The pPesent i Wentdon rel gté to

pol ynmers of the _ N
- &2
-——!.—12.
A I
in which

M' and M'" denote a recurring monomer unit from the
group:

acrylate, methacrylate, 2-chloroacrylate, 2-
phenylacrylate; acrylamide, methacrylamide,
2-chloroacrylamide and 2-phenylacrylamide
which are optionally N-substituted by lower
alkyl; vinyl ethers, vinyl esters, styrene
derivatives, siloxanes;

denotes a recurring monomer unit from the
group:

acrylate, methacrylate, 2-chloroacrylate, 2-
phenylacrylate, acrylamide, methacrylamide,
2-chloroacrylamide and 2-phenylacrylamide
which are optionally N-substituted by-lower
alkyl; vinyl ethers, vinyl esters; straight-
chain or branched alkyl esters of acrylic or
methacrylic acid, allyl esters of acrylic or
methacrylic acid, alkyl vinyl ethers or
esters, phenoxyalkyl acrylates or
phenoxyalkyl methacrylates or hydroxyalkyl
acrylates or hydroxyalkyl methacrylates,



general fornmula I: 7 [err] in which Merr] and Merr] denote a
recurring nmononmer unit fromthe group: acrylate, nethacryl ate,

2-chl oroacryl ate, 2- phenylacrylate; acrylani de, methacryl ani de,

2-chl oroacryl ani de and 2- phenyl acryl ami de which are optionally
N-substituted by |lower alkyl; vinyl ethers, vinyl esters, styrene
derivatives, siloxanes; Merr] de®iotes a recurring nonomer unit
fromthe group: acrylate, nethacrylate, 2-chloroacrylate, 2-

phenyl acryl ate, acryl am de, nethacryl anm de, 2-chl oroacryl ani de and

2- phenyl acryl am de whi ch phengptikpal byr¥iaubst biupRénhyalry®r al kyl; vinyl

“ethers, vinyl esters; strag E%— cEa'g or grag Eeﬂealg I stﬁrs:of acrylic
or methacrylic acid, ally/® g EF¥ Bk Ser §Pfc g Yieth g??i?c Juteg k9
vinyl ethers or esters, phepopysfkybbagr sl abesoprbpbenaxgakkybular 5
methacrylates or hydroxyal kyl gacLyl ales or.0YdLoXyabkyL fpLhacryl ates,
methacrylonitrile, styrene, 4-methylstyrene
or siloxanes;

w, w and w’ are molar fractions of the comonomers with 0
<w<1l, 0w <1and 0 < w <£0.5;

s! and s, independently of one another, denote a spacer
unit, such as a straight-chain or branched
alkylene group -{(CH,),- which is optionally
monosubstituted or polysubstituted by
fluorine, chlorine or cyano, or a chain of
the formula - (CH,),-L-(CH,).-, in which L
denotes a single bond or linking functionali
groups, such as -0-, -C00-, -00C-, —NRl—,
-NR'-CO-, -CO-NR'-, -NR'-COO-, -OCO-NR'-,
-NR'-CO-NR'-, -CH=CH-, -C=C-;
in which R' denotes hydrogen or lower alkyl
and r and s each represent an integer from 1
to 20, with the proviso that r + s is < 24;

D, D', independent;y of one another, denote -0- or
-NRZ—; in which R® denotes hydrogen or lower
alkyl;

X, X', Y and Y', independently of one another, denote
hydrogen, fluorine, chlorine, cyano, alkyl
having 1 to 12 carbon atoms which is
optionally substituted by fluorine and in
which a CH, group or a plurality of non-
neighboring CH, groups may optionally be
replaced by O, -C00-, -00C- and/or -CH=CH-;

A and A', independently of one another, denote
phenylene, pyridine-2,5-diyl, pyrimidine-2,5-
diyl, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-

3 diyl, piperidine-1,4-diyl or piperazine-1,4-



8 phenyl al kyl acryl ates or phenyl al kyl nethacryl ates, the al kyl radicals
having 1 to 20, preferably 5 to 20, but in particular 5 to 18, carbon
atoms; acrylonitrile, methacrylonitrile, styrene, 4-nethylstyrene or
srloxanes w, wWerr] and werr] are nolar fractions of the conononmers wth
0 < mr[err] 1, OJerr] wWerr] <1 and O [err] wWerr] [err] 0.5; S and S,

i ndependently of one another, denote a spager unit, such as a .

strai ght-chain or branched aIkerne gr oup -(CH[err]) [err]- which is
optionally nonosubstituted or polysubstituted by fluorine, chlorine or

cyano, or“a chain of the ey ORI Ode g ) n v ch

L denotes a single bond or [inking functional groups, suc COoOo-,
-00C-, -NR [err], -NRerrpubstitobedrbar rf]hlomrqq.erqrqloe@@e,, o@@@d\rR[ err]-
-NR{err] -CONR err]-, - CHa@iyl ,- G1Roxy 0 E16RBaidohcydenot es hydr ogen or

| ower al kyl and r and s each represent an i nteger 1to 20, with the
provi so that rB+asdjB'}er fipdepengentlyr Of one anotdependemdte of one

another, denote -0- or 2 phenylene, pgrilfn@C2l s—aild, M8 Rl nel- Jdgnot es

hydrogen or 1 ower ) )
diyl, 1,4- or 2,6-naphthylene, 1,3-dioxane-

2,5-diyl or cyclohexane-1,4-diyl which is

unsubstituted or optionally substituted by

fluorine, chlorine, cyano, alkyl, alkoxy or
! fluorocalkoxy;

C and C', independently of one another, denote
phenylene which is unsubstituted or
optionally substituted by fluorine, chlorine,
cyano, alkyl, alkoxy or fluoroalkoxy, or
pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene or 1,4- or 2,6-
naphthylene;

K and K!, independently of one another, denote
hydrogen, fluorine, chlorine, cyano, nitro or
a straight-chain or branched alkyl, alkoxy,
alkyl-C00, alkyl-CO-NR® or alkyl-OCO group
having 1 to 20 carbon atoms which is
optionally substituted by fluorine, chlorine,
cyano or nitro and in which one CH, group or
a plurality of non-neighboring CH, groups may
optionally be replaced by -0-, -CH=CH- or
-C=C- and in which R’ denotes hydrogen or
lower alkyl; -
with the proviso that at least one of the
rings A, B and C and/or at least one of the
rings A', B' and C' represents a phenylene
radical which is substituted by at least one
alkoxy group or fluorocalkoxy group, and, if K
denotes alkoxy or fluoroalkoxy, at least one

of the rings A, B and C and/or at least one



al kyl; X, Xerr],

Y and Y[err], independently of one another, denote

hydr ogen, fluorine, chlorine, cyano, alkyl having 1 to 12 carbon atons
which is optionally substituted by fluorine and in which a CH2 group or a

plurality of non-

nei ghboring CH err] groups may optionally be replaced by

O -C8O, -00C and/or -CH=CH; A and Alerr], independently of one
anot her, denote phenyl ene, pyridine-2,5-dogl, pyrimdine-2,5- diyl,
1, 3-di oxane- 2, 5-diyl, cyclohexane-1,4- diyl, piperidine-1,4-diyl or

pi perazi ne-1, 4-

9 diyl which is unsubstituted or optionally substituted

by fluorine, chlorine, cyagrothal kvhgsahkoxy oanfil gor papkexyntB and B,

| ndependently of one anot her, denote phenilene,
pyrimidine-2,5- diyl, 1,4PhgRy2epenipHins

e, pyridipe-2,5-diyl,
eWBich 3sqspbghitused hyyptor

cycl ohexane-1, 4-di yl whi chehgtUBfEbEhtHERDaDkoRPt HPBab| Yrsubstituted by
fluorine, chlorine, cyano,_al kyl, al koxy or fluoroal koxy; C and Cferr],

i ndependent |y of one anotﬁéP?rﬁ§%59§Ypﬁ§ﬁyPéne whi ch is unsubstituted or
Z, 2', 2' and 2', independently of one another, denote a

t

u

single covalent bond, -(CH,)}. -, -0O-, -CO-,
-C0-0-, -0-0C-, -NR*-, -CO-NR*-, -R'N-CO-,

- (CH,) y-O-, -O-(CH,),-, -(CH,),-NR*- or

~-NR*- (CH,) ,-; in which R' denotes hydrogen or
lower alkyl;

denotes an integer from 1 to 4;

denotes an integer from 1 to 3; and

P, p', n and n', independently of one another, denote 0

or 1.

The present invention also relates to the use of

the polymers according to the invention as an

orientation layer for liquid crystals, and to their use

in optical components, in particular for the production

of hybrid layer elements.

DETAILED DESCRIPTION OF THE INVENTION

The polymers according to the invention can be

used individually or in mixtures for the formation of

orientation layers.

are:

a)

b)

c)

The polymer materials according to the invention

homopolymers having recurring structural units of
the formula I, in which w is 1, w' is 0 and w’ is O.
copolymers having recurring structural units of the
formula I, in which 0 <« w < 1, 0 < w o<1, w’ = 0.
copolymers having recurring structural units of the
formula I, in which 0 < w < 1, w =0, 0.< w’ £ 0.5.
The copolymers stated under c) are preferred.

The homopolymers stated under a) are particularly



optionally substituted by fluorine, chlorine, cyano, alkyl, alkoxy or

fl uoroal koxy, or pyrimdine-2,5-diyl, pyridine-2,5-diyl, 2,5-

t hi ophenyl ene, 2,5-furanylene or 1,4- or 2,6- naphthylene; K and K,

i ndependent|y of one anot her, denote hydrogen, fluorine, chlorine, cyano,
nitro*or a straight-chain or branched al kyl, al koxy, al kyl-CQOQ

al kyl - CO-NR3 or al kyl -OCO group having 1 tta 20 carbon atonms which is
optionally substituted by fluorine, chlorine, cyano or nitro and in which
one CH err] group or a plurality of non-neighboring CHerr] groups nay
optionally be ﬁﬁﬁéﬁﬁ&ﬂby -0-, -CH=CH or -Clerr]G and in which Rierr]
denot es hydrogen or h wth t proviso that at .| east one of the
rings A, B and C and/g eaPO Xé?F oﬁ€c8F tongleainvgntion Bavie & esent s

a phenyl ene r agh edu V¥ q#ei@tsu@wsmetwfe%dx t:x)omt aArRR S, 00E 00K tgr oup or

f1 uoroal koxy grou and, if K denotes alk or fluor.oal kox | east one.

of the rings Rreferably d?ﬁf?‘”&ﬁeréts‘m%s"l‘n%n%'mo'ﬂ)o%'f Ryfe H"?%ﬁ%c‘fﬂ@ar and

C represents s8vantageously between 10,000 and 1,000,000.

' In the copolymers according to the invention and
having recurring structural units of the formula I in
which w' is 0, the proportion of copolymers units of the
radical M’ defined under formula I is less than or equal
to 50%, preferably less than or eqﬁal to 30%, but in
particular less than or equal to 15%.

The term “copolymers" is understood as meaning
preferably random copolymers.
Recurring monomer units (M') and (M) are, for

example, acrylates such as

CHa

4ot CH+ —[—caz—c—}- +CH2—(II='—+ +CH2_? 1
coo- COO-

acrylamides, such as

-[—CH2-0H+ +CH2—c—|— '{‘CHz"C'—i‘ —{-cHz—c—}-

1_
CONR‘ CONR‘ (;()(\1;{‘x CONR

rd

vinyl ethers and vinyl esters such as

feHe-cud- -{»—cHz-clH-}-
cl>- ooc-



phenyl ene radi cal which is substituted by at |east one further al koxy group
or fluoroal koxy group; Z, z', z[err] and Z[err] , independently of one

anot her, denote a single covalent bond, -(CHerr]) [err]- -O , -CO,
-COO, -OCC, -NRerr]-, -CONRerr]-,-Rerr]NNCO, -(CHerr])[err]-0,
-O(CHerr])[err]-,-(CH err])[err]-NR[err]- or -NR err]

-NR[err]-(CH err])[err]-; in which R err]idenotes hydrogen or |ower alkyl;
denotes an integer from1l to 4; denotes an integer from1l to 3; and p, p',
n and n', independently of one another, denote O or 1. The present

i nvention al sastyetaatee et wditei vese sfch hes pol yners according to the
invention as an -orientation layer foryliquid crystals, and to their use in
opti cal conponeQ}e}t40m+dartidgééﬁ' Bﬂkthe-production of hybrid | ayer

el ements. DETAI LED DESCRI PTI ON CF, | NVENTI ON The pol ymers according to
bd i ndi vi 0 dy or in mxtures for the formation of
orientation |ayers. “ pol ymer maf€ri al-s ‘according to the invention are:
a) honmopol ymers havi\ng recurringJstructural -units of the formula I, in
which wis 1, werr]“is 0 and wW$%rr] is 0. b) copol yners havi ng
recurring structural units of the .

the invention can b

siloxanes such as
ot
O-8i
.+ :_+

"in which R' denotes hydrogen or lower alkyl.

Preferred "monomer units" M' are acrylate,
methacrylate, 2-chloroacrylate, acrylamide,
methacrylamide, 2-chloroacrylamide, styrene derivatives
and siloxanes.

Particularly preferred "monomer units" M' are
acrylate, methacrylate, styrene derivatives and
siloxanes.

Very particularly preferred "monomer units" M
are acrylate, methacrylate and styrene derivatives.

Recurring monomer units (M?) may likewise be the
units mentioned under (M') and additionally units such
as, for example, straight-chain or branched alkyl
esters, phenylalkyl esters, phenoxyalkyl esters,
hydroxyalkyl esters or allyl esters of acrylic or

methacrylic acid, such as

I'd

CH3
-[—CHz—CIH-—]- +CH2—<;>-—|—
COOR? COOR?

in which R® denotes alkyl, allyl or alkyl substituted by
phenyl, phenoxy or hydroxyl.



formula I, inwhich O <w< 1, O<werr] <1f[err], werr] = 0. c)

copol ymers having recurring structural units of the formula I, in which 0 <
wc l, werr] =0, 00.< werr] [err]0.5. The copolyners stated under c) are
preferred. The honopol yners stated under a) are particularly 11

preferred. The polyners according to the invention have a nol ecul ar wei ght
Merr] between 1000 and 5, 000, 000, but prefgrably between 5000 and

2,000, 000, but particularly advantageously between 10,000 and 1, 000, 000. In
t he copol yners according to the invention and having recurring structural

units of the fanmyhaylhn WihhaVby Si%kyll RE RAIOR @ of copol ymers units
of the radical Mérr] défined under forrmula | 'is I ess than or equal to 50%
preferably | ess than or equal to 30% but in particular |ess than or equal

to 15% The ternLE@pgngaﬁrs"-fs%uﬁ66r$tood as neani ng preferably random
i ng npnonme

copol yners. Recur r unitsggéer;,r]) and (Merr]) are, for exanple,
acryl ates such as [err]o®ryl ani des, as [err] vinyl ethers and vinyl

esters such as

in thch R® denotes aikyl.

The term "lower alkyl" alone or in
combination, such as "lower alkoxy", "hydroxy-lower
alkyl" or "phenoxy-lower alkyl", designates straight-
chain and branched saturated hydrocarbon radicals having
1 to 6, preferably having 1 to 3, carbon atoms, such as
methyl, ethyl, propyl or isopropyl and the like.

The term "alkyl® alone or in combination, such as
"alkoxy", designates straight-chain or branched
saturated hydrocarbon radicals having up to 20 carbon
atoms.

The term "fluoroalkoxy" designates an alkoxy
radical as defined above, in which the hydrocarbon
radicals are mono- or polysubstituted by fluorine.
Examples of fluoroalkoxy groups are: l-fluoropropoxy, 1-
fluoropentyloxy,'2-f1uoropropoxy, 2,2-difluoropropoxy,
3-fluoropropoxy, 3,3-difluoropropoxy and 3,3,3-
trifluoropropoxy.

In the context of the present invention,
preferred "spacer units" are a straight-chain or
branched alkylene group -(CH;),-, as well as - (CH,),-O-
(CH,) -, - (CH,),-COO- (CH,)4-, -(CH,)_ ~00C-(CH;) -, = (CH,),-
NR'-CO- (CH,) .- or -(CH,),.-NR'COO-(CH,).-, in which R'
denotes hydrogen or lower alkyl and r and s are each an
integer from 1 to 20, but in particular 2 to 12, with
the proviso that r + s < 24.

Examples of preferred '"spacer units" are 1,4-
butylene, 1,5-pentylene, 1,6-hexylene, 1,7-heptylene,
1,8-octylene, 1,9-nonylene, 1,10-decylene, 1,11-



[err] 12 styrene derivatives such as [err] siloxanes such as in which Rl
denot es hydrogen or |lower alkyl. Preferred "nononer units" Merr] are

acryl ate,” nethacrylate, 2-chloroacrylate, acrylam de, methacryl am de,

2-chl oroacryl am de, styrene derivatives and sil oxanes. Particularly
prefefred "nononmer units" Merr] are acrylate, nethacrylate, styrene
derivatives and siloxanes. Very particul aktéy preferred "nononmer units”
Merr] are acrylate, nmethacrylate and styrene derivatives. Recurring
nmonomer units (M2) may |ikew se be the units nentioned under (Merr]) and

addi tional |y umdexydiette aq,, Inidaisoyiene Str,@ -Putyvledia) @-aytandhad, 3 kyl
a1yl esters SRCYheRA e SERRARRSATG S i 55 OB [orr] i vhi ch
Rl err] denot epraigyilensddnbamwyloxgHe -distlidng ,ed-by phenyl, phenoxy or
hydroxyl . propylenecarbonyloxy-6-hexylene, 3-propyleneoxycarbonyl-
6-hexylene, 3-propylenecarbonylamino-é6-hexylene,
propylenecarbamoylhexylene and the like.

Particulérly preferred "spacer units" are a
straight-chain alkylene group - (CH,),-, as well as
- (CH,) ,-O- (CH,) ;-, - (CH,) ,~NH~CO- (CH,) .- or - (CH,) ,~NH-COO-
(CH,) -, in which r and s are each an integer from 2 to
12 and the sum r + s is £ 24, in particular < 15.

The term "phenylene* includes 1,2-, 1,3- and
1,4-phenylene. 1,3- and 1,4-Phenylene are preferred, in
particular 1,4-phenylene.

In the compounds of the formula I, it is
essential that at least one phenylene radical is present
which carries at least one alkoxy or fluoroalkoxy group.
If the group K is an alkoxy group or fluoroalkoxy group,
at least one further alkoxy or fluoroalkoxy substituent
must be present and must be located either on the same
phenylene radical as the radical K or on another
phenylene radical contained in the compound of the
formula I.

As explained above, copolymers having recurring
structural units of the formula I in which w' is 0 are
preferred and homopolymers having recurring structural
units of the formula I in which w' is 0 and w* is 0 are
particularly preferred. The preferred and particularly
preferred compounds of the formula I can furthermore be
divided into
a) compounds of the formula I having three rings A, B
and C
b) compounds of the formula I having two rings B and C
c) compounds of the formula I having one ring C.

Among these in turn, compounds of the formula I



13 Al kyl vinyl ethers or alkyl vinyl esters [err] in which R3 denotes

al kyl. The term "l ower al kyl" alone or in conbination, such as "I ower

al koxy", ™hydroxy-lower alkyl" or "phenoxy-lower alkyl", designates
straight- chain and branched saturated hydrocarbon radicals having 1 to 6,
preferably having 1 to 3, carbon atons, such as nethyl, ethyl, propyl or

| sopropyl and the like. The term"al kyl" algpne or in conbi nation, such as
"al koxy", designates straight-chain or branched saturated hydrocarbon

radi cal s having up to 20 carbon atons. The ternl"fluoroalkoxy" desi gnat es
an alkoxy 1 adi GBEcAShAGL BRA #AKCorl Bubhi-diabhe By HLacarpaR agieh s are
nono- or pol ysubstituted by fluofine. gs F uor oa koxy groups are:
1- fIuoropropoxyeg§rdfFQoFbSeﬁF?FG%}nkEbiBugrggpoﬁﬁxFhGZazomﬁtLGoKQEGOpoxy,
3-f1 uoropropoxy, domp GhﬁhQOBQPEBQOHrﬁ{Ha 333" whikh! ¥oLa@r ?paé}iotlan the
context of the present I nvention, preferred "spacer units” are

strai ght - chai nhBeregeRchBE Bl Ronekesgpsygen( arpeprefersed}  as vveII as
(éﬁ?&?:i%%g?:i] [err]'égﬁé(}ﬂ rﬁdddégfdﬁ‘¥ﬂé formula I in which M, M?,
(CH err])[err]®0@x éh#??[%h@]me%Q#WQ(Q}f%#d]qan#rﬁormU1a I and in

which

D denotes oxygen;

X and Y denote hydrogen;

w denotes 0 < w < 1;

w denotes 0;

W denotés 0 < W < 0.5;

p denotes 0;

n denotes 0 or 1;

z* denotes a single covalent bond, -CH,CH,-, -O-,
-CH,-0-, -0-CH,-, -CO-O- or -0-0C-;

C denotes phenylene, pyridine-2,5-diyl or
pyrimidine-2,5-diyl which is unsubstituted or
substituted by alkoxy or fluorocalkoxy; and

B denotes phenylene, pyridine-2,5-diyl,

pyrimidine-2,5-diyl, cyclohexane-1,4-diyl or
dioxane-1,5-diyl which is unsubstituted or
substituted by alkoxy or fluoroalkoxy;
with the proviso that at least one of the
rings B and C represents a phenylene radical
which is substituted by at least one alkoxy
group or fluoroalkoxy group and, if K denotes
alkoxy or fluoroalkoxy, at least one eof the
rings B and C represents a phenylene radical
which is substituted by at least one further
alkoxy group or fluoroalkoxy group.
Homopolymeric compounds of the formula I in which
M, Sl, D, X, ¥, K, z', B and C have the above-mentioned
meaning and in which p is 0, n is 0 or 1, w is 1 and w'

2
and w° are 0 are also preferred.



NR[err] -CO(CHerr])[err]- or

-(CH err])[err]-NRerr]COO- (CH err])[err]-,in which R err] denotes hydrogen
or lower“alkyl and r and s are each an integer from1 to 20, but in
particular 2 to 12, with the proviso that r + s [err] 24. Exanples of
preferred "spacer units" are 1,4- butylene, 1,5-pentylene, 1,6-hexylene,
1, 7-heptyl ene, 1,8-octylene, 1,9-nonylenegl, 10-decyl ene, 1, 11- 14
undecyl ene, 1, 12-dodecyl ene, 1, 3-butylene, 3-nethyl-1,3- butyl ene,

3- propyl eneoxy- 6- hexyl ene, 3- propyl enecar banoyl oxy- 6- hexyl ene, 3- ,
propyl enecar bonyl oxy-§: 3 epxyc 6~ hexyl ene,
3-propy|enecarbonylan?%%€£¥%g§§}%q%?é9%%%%?é%é%d%%§%§%+%%x3€eﬁ%éand t he

| i ke. Parti culfadmplar df dny ethicipdCer Muni8's'angr & hayer &hghmeelrding al kyl ene

group -(CHerr I 1o el S - serch):lerr]-O(CHerr])- -
(CHerr])[err F}Cﬁ[ﬁ%éo]“(“ﬁiﬁirﬁ )“ el%r ]I- aglrg_'-l?'cﬁ[n)ér%r )[err]-NH COO

(CH err])[errP-, in whichencheks oxyrgereach an integer from2 to 12 and the
sumr + s is [er , ' Il 15. The term "phenyl ene"

i ncl udes 1, 2-,& f%l %gnd %%%éen %ﬂoéqu', 3- and 1, 4-Phenyl ene are
preferred, inwparticul ar dgnbigeyl<enve.< Ik; t he conmpounds of the formula I,
it is essentiaﬁ t hat atlégggtégmbphenylene radi cal is present which
carries at Ieagt one al koxy or Tl Uoroal koxy group.

w denotes 0 < w° < 0.5;

denotes 0;

denotes 0 or 1;

w 3 °

denotes phenylene which is unsubstituted or

substituted by alkoxy or fluoroalkoxy, or

cyclohexane-1,4-diyl; and

C dencotes phenylene which is unsubstituted or
substituted by alkoxy or fluoroalkoxy,
with the proviso that one of the phenylene
radicals present is substituted by at least
one alkoxy group or fluoroalkoxy group and,
if K denotes alkoxy or fluoroalkoxy, at least
one of the phenylene radicals present is
substituted by at least one further alkoxy
group or fluoroalkoxy group.

Homopolymeric compounds of the formula I in which
M, s', D, X, Y, K, B and C have the above-mentioned
meaning and p is 0, n is 0 or 1, w is 1 and w' and w® are
0 are particularly preferred.

Polymers of the formula I are distinguished by
the fact that they are easily obtainable. The -
preparation methods are known per se to the skilled
worker.

The polymers of the formula I can in principle be
prepared by two different processes. Apart from the
direct polymerization of monomers prepared beforehand,
it is possible to subject the reactive cinnamic acid

derivatives to a polymer-analogous reaction with



If the group Kis an al koxy group or fluoroal koxy group, at |east one
further al koxy or fluoroal koxy substituent nust be present and nust be
| ocated either on the sane phenyl ene radical as the radical K or on another

phenyl ene radical contained in the conpound of the formula I. As expl ai ned
above, copol yners having recurring structural units of the formula | in
which wferr] is O are preferred and honmopglymers haV|ng recurring
structural units of the fornmula | in which m{err] is 0 and werr]is O are

particularly preferred. The preferred and particularly preferred conpounds

of the fornul a t be divided into a) conpounds of the
formul a | haV|%3n§ ?gé&?lﬁ 9§§§§ and C b) conpounds of the fornula I

having two rings B anda® @QW?ﬁwdﬂmmlaﬁbéﬁthﬁ aixidgg (C):r
fﬂgnglaggsgr;np%e $£%§Q€§?gf¥§%aéﬁg ?th§V%%s??ﬂRé%$%pﬁrohp Sont ﬁg
aromatic ring m¥e©®M@©nﬁdsfo¢heheompmuuda for¥%ﬁ§|£fiﬁhndeY'gfé?hg Corml
Ihy?;lo\?\ﬁlncﬁml\j/[ eré{?‘;@*fer r], [ err %&ﬁel%r aﬁ?’élet Ng)lr?é:a}rﬁ S'P under
formul a | and fFoerwadttdn of the polymers is then carried out in a
mannexr known per se. The polymerization can be carried
out, for example, in the melt or in solution in the
absence of oxygen and in the presence of a free radical
initiator which is capable of generating free radicals
thermally, photochemically or by redox reaction. The
reaction can be carried out in a temperature range from
-10°C to 120°C, preferably in a range from 20°C to
100¢°C.

For the production of the orientation layers, the
polymers according to the invention must first be
applied to a carrier. Examples of known carrier
materials are aluminum oxide, titanium dioxide, silicon
dioxide (glass or quartz) or mixed oxides, such as, for
example, indium tin oxide (ITO). 1In the applications
according to the invention for optical or electro-
optical devices, glass or optionally a carrier coated
with an electrode (for example a glass sheet coated with
indium tin oxide (ITO)) are particularly important as
carrier materials. For the application, the polymers
are applied to a carrier in a spin-coating apparatus so
that homogeneous layers of 0.05-50 um thickness are
formed. The layers can be dimerized by exposure -to
linearly polarized light. By spatially selective
irradiation of the molecular units of the formula I
coupled to the carrier, very specific regions of a
surface can now be oriented and at the same time also
stabilized by the dimerization.

Thus, for the production of orientation layers in

selected areas, the regions to be oriented can be



D denot es oxygen; X and Y denote hydrogen; w denot es

0 <w<1;, wWerr] denotes 0; wWerr] denotes 0 < Werr] <
0.5, p ° denotes 0; n denotes 0 or 1; Z[err]

denotes a single coval ent bond, -CHerr]CHerr]-, -0-, -CHerr]-0,
-O-CHerr]-, -COO or -OCC; C denot es phenyl ene,
pyridine-2,5-diyl or pyrimdine-2,5-diyl wlBich is unsubstituted or
substituted by al koxy or fluoroal koxy; and B denot es phenyl ene,

pyridine-2,5-diyl, pyrimdine-2,5-diyl, cyclohexane-1,4-diyl or

di oxane- 1, 5- di gkpdbég) forussaslé) uE6da Ohighbstéssied myrahkpxyamp, a
fluoroal koxy; with tﬂe I‘grovi so that _.at | east one of the ri ngg B and C
represents a pREROReh®™WP 29T c&IPUAFEH Y¥ LaBS¥iYHERALRS WEe128s® one al koxy

group or fluorgslkpxyed’ SH@ SPeiohdlly denaisie ﬁék%&pﬁédﬁéi‘@?om koxy, at
| east one of the rings B and C rg(;esents,a phenyl ene_radi cal which is

substituted bySEFUFEUEES onel REr EFRPSUI& ok r bE Pererient (3R KBRS BPEesh.

Honopol yneri ¢ ¢pnprengsd 0Fi 4l f Db daand | aphvshy M st ] a E&krdebonds Y. K
Z[err], B and C have the above-nentioned pepanipg apnd in which pis 0, nis
0 or 1, wis IFQrePe(RPRY - anfoyf ey Bhe GLBRELZALIPDH AR FhE0 be

effected by irradiation of the homogenecus layer with
the use of filters which, for example, let through only
the radiation suitable for the crosslinking reaction.
The polymers according to the invention are
further illdstrated by the Examples below. In the
Examples below, g denotes the number of recurring units,
so that polymers having a molecular weight M, between
1000 and 5,000,000, preferably between 5000 and
2,000,000, but particularly advantageously between
10,000 and 1,000,000, result; w, w' and w° denote molar
fractions of the comonomers with 0 < w < 1, 0 < who< 1

and 0 < w’> £ 0.5.



16 Particularly preferred are conpounds of the formula | in which Merr],
Merr], Slerr] and K have the neaning stated under formula I and in which D

denotes oxygen; X and Y denot e hydrogen; w denotes 0 < w < 1;
werr] denotes 0; wWerr] denotes 0 < wWerr] <0.5; p

denotes 0; n denotes O or 1; B denot es phenyl ene which is
unsubstituted or substituted by al koxy orq4§l uoroal koxy, or

cycl ohexane-1, 4-diyl; and C denot es phenyl ene which is

unsubstituted or substituted by al koxy or fluoroal koxy, with the proviso

that one of the phenyl ene radicals prg&gg}lisasubstituted by at |east one
al koxy group or fluoroal koxy group an(; enot es al koxy or
f 1 uor oal koxy, at Badaskl-olfe- B3 (Bhe(pherddmetchoadhvan el Jaegelhnylexylibst i t ut ed

by at |east one further [ |_yo kox Honopol ymneri c
conpounds of the fornulaﬁkkggxﬁgfgggﬁﬁggﬁ]? é%g%y??¥E?i§$2@, K, Band C
have t he above-nenti oned

=0 /o)

1.2 g (3.192 mmol) of 6-[3(E)-(3,4-dimethoxy-
phenyl) acryloyloxylhexyl 2-methylacrylate and 5.2 mg
(0.03 mmol) of 2,2'-azobisisobutyronitrile (AIBN) were
dissolved in 5.2 ml of tetrahydrofuran (THF). The
solution was flushed for 15 minutes with a gentle stream
of argon. The reaction vessel was then closed air-tight
and heated to 60°C. After 24 hours, air was passed into
the vessel and the solution was diluted with 4 ml of THF
and added dropwise to 800 ml of diethyl ether with
vigorous stirring at room temperature. The precipitated
bolymer was filtered off and was dried at 60°C under
reduced pressure from a water-jet pump. For further
purification, the polymer was dissolved in 10 ml of
dichloromethane and again precipitated in 800 ml of
diethyl ether. This procedure was repeated until no
more monomer was detectable by thin-layer
chromatography. Filtration and drying at 60°C under
reduced pressure gave 0.88 g of poly[i-[6-[3(E)-(3,4-
dimethoxyphenyl) acryloyloxyl hexyloxycarbonyl] -1-
methylethylene] as a white powder with an absorption
maximum of A, {(in CH,Cl,) = 322 nm (A(1%) = 475).

The 6-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
hexyl 2-methacrylate used as starting material was

prepared by the following process:



meaning and pis 0O, nis Oor 1, wis | and werr] and werr] are 0 are
particularly preferred. Polyners of the formula | are distinguished by the
fact that they are easily obtainable. The preparati on nethods are known per
se to the skilled worker. .The polyners of the formula I can in principle be
prepared by two different processes. Apart fromthe direct polynerization
of nononers prepared beforehand, it is poggible to subject the reactive
cinnam c acid derivatives to a pol yner-anal ogous reaction with 17
functional polyners. For the direct polynerization, the nnnoners are first
prepared fromthe igqdiyspals 091@9@@& hény if@cngf&yi &kyihe
conpounds for the formula I, the space [err] and the po ynerlzable
moieties M The formation of the po?ymﬁ#%a¢§Y¥%%% carried out in a manner
known per se. The polymerization can be carried out, for exanple, in the
melt or in solution in the absea«® of oxygen and in the presence of a free
radical initiator which is capabl g g adi cal s thernally,
phot ochem cally or by redox re eactron n be carried out in a
tenperature range from-10[err|[C toO 120[err]C preférably in a range from
20[err]Cto

1.3 g (4.21 mmol) of 6-hydroxyhexyl 3(E)-(3,4-
dimethoxyphenyl)acrylate were dissolved in 13 ml of
tetrahydrofuran, and 1.0 ml (7.38 mmol) of triethylamine
and 10 mg of 2,6-di-tert-butyl-p-cresol (BHT) were added
in succession. A solution consisting of 0.61 ml
(6.32 mmol) of methacryloyl chloride and 5 ml of
tetrahydrofuran was added dropwise in the course of 15
minutes to the solution cooled to about 0°C and was then
allowed to react for 2 hours at 0°C. Thereafter, the
reaction mixture was partitioned between diethyl ether
and water and the organic phase was washed several times
with saturated sodium chloride solution. The organic
phase was then dried over magnesium sulfate, filtered
and evaporated down. Chromatography of the residue over
100 g of silica gel with 1:1 cyclohexane/diethyl ether
gave 1.2 g of 6-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
hexyl 2-methacrylate.

6 -Hydroxyhexyl 3 (E)-(3,4-dimethoxyphenyl)acrylate

oy b |

A solution consisting of 0.72 ml of 1,8-
diazobicyclo[5.4.0]Jundec-7-ene (1.5-5) and 5 ml of
dimethylformamide was added dropwise to a solution of

1.0 g of (E)-3,4-dimethoxycinnamic acid in 10 ml of



100[err]C. For the production of the orientation |ayers, the polyners
according to the invention nust first be applied to a carrier. Exanples of
known carrier materials are alum num oxide, titaniumdioxide, silicon

di oxide (glass or quartz) or m xed oxides, such as, for exanple, indiumtin
oxide (1 TO. In the applications according to the invention for optical or
el ectro- optical devices, glass or optionghly a carrier coated with an

el ectrode (for exanple a glass sheet coated with indiumtin oxide (1TO)
are particularly inportant as carrier natérials For the application, the

polymers are appld St%grf%ozg%aﬁ'@gé% &n dh &&Q?é I AR Ust SFodmat

honpgeneous | ayer err]nr ness are fornmed. The layers can
be dinerized hempaesuneeto Themﬁtye:p,oltehe 2eeRdtign migturitwas| y

sel ective i rradigid pn ofedfie P! aeY Ae Uld:Sufle Ml & dasawphed 1o

the carrier, er specrfrc f'egli ons of ‘a sur ace can now oriented and at
the same tine Ga.l'Ho skt affi 16 zehdldyo 1 héhatianel amarot:hethrdddgdrin he producti on

T6 exposcd.  fORBEAIY T S gréisiion, e (GHPIA ISR Q8 PROGHETN 10,
pul sed W | asdiomiltth hdwersise Tierxeafter, the reactlon mlxture was
cooled to room temperature and partitioned between
diethyl ether and 1 N hydrochloric acid and the organic
phase was washed several times with saturated sodium
chloride solution. The organic phase was then dried
over magnesium sulfate, filtered and evaporated down.
Chromatography of the residue over 150 g of silica gel
with 3:2 toluene/ethyl acetate gave 1.35 g of 6-
hydroxyhexyl 3(E)-(3,4-dimethoxyphenyl)acrylate.
The following polymers can be synthesized in an
analogous manner: .
cf. formula I with p =0, n=0, X=H, Y=H, D=20,

w=1, w = 0 and w =0

Km ax,
K C - sl M1 (CH2Cl)

n-CgH170 C (CH2)s :
- O
CF3CH20 (CH2)¢
—0
| ' —@J’Q S0 -
-
DEYas o
n-CgH170 (CH2)11 .




pol ari zer and optionally a mask for reproducing structures.
tinme i s dependent on the power of the individual

f ew seconds to one hour

irradi ation of the honbgeneous |ayer with the use of filters which,
| et through only the radiation s%%
The polyners according to the i

exanpl’e,
reaction.
by the Exanpl
recurring uni

ts —so that
1000 and 5, 090, 00O, preferab

es bel ow.

However ,

nnl vners. _hawvi

g-a mol ecul

The exposure

for

table for the crosslinking
ention are further
In the Exanples below, g denotes the nunber of

illustrate

b en [5000 and 2, )OQKO but] particullarly
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and 10 ng of 2,6-di-tert-butyl-p-cresol (BHT) were added in succession. A

solution consisting of 0.61 m (6.32 nmmol) of nethacryl oyl

chloride and 5

m of tetrahydrofuran was added dropwi se in the course of 15 minutes to the
sol ution cool ed to about O[err]C and was then allowed to react for 2 hours
at O[err]C. Thereafter, the reaction mxture was partitioned between

di ethyl ether and water and the organic pRése was washed several times wth
saturated sodi um chl ori de solution. The organi c phase was then dried over
magnesi um sul fate, filtered and evaporated down. Chromatography of the

resi due over 100 g of silica gel wth Bxamphelbhexane/ di et hyl ether gave

1.2 of 6-[3(E - @i _npt+h en [ - Xyl _2- ha | at e.
6- I—Iygroxyhe£<yl( éﬁ%’?s% |1n%0§¥{)ﬁ>}y-p e%%%lgct%#%eﬁéﬁl%ﬁﬁyéﬁ% %&’Ct%ll ng of
0.72 m of 1,8- di azobi djpdeasydoxydanigeyll--dragthyl-dbhydrohed nl  of

di et hyl f or mam de was added dropwi se to a solution of 1.0 g of
(E)-3, 4-di net hoxycinnamc acid in 10 m of 21 dinmethylformam de in the

course of 10 mnutes at r
was heated to 80[err]C, 0.18
6- chl or o- 1- hexanol were t {per
all owed to proceed

hure. Thereafter, the reaction mxture

#r t yl apmoni um podi de and 0.71 m of
d ip-buckedsi n #?f:reaction was then
) 5

The preparation is carried out analogously to
Example 1 from 1.0 g (2.14 mmol) of 11-[3(E)-(3,4-

diethoxyphenyl)acryloyloxy]undecyl 2-methylacrylate and
3.5 mg (0.02 mmol) of 2,2'-azobisisobutyronitrile (AIBN)
and gives poly([1-[11-[3(E)-(3,4-diethoxyphenyl)acryloyl-
oxyl]undecyloxycarbonyl] -1-methylethylenel] .

The 11-[3(E)-(3,4-diethoxyphenyl)acryloyloxy] -
undecyl 2-methacrylate used as starting material was

prepared by the following process:

Methyl 3(E)-(3,4-diethoxyphenyl)acrylate

_F -

1.81 g (5.40 mmol) of methyl (triphenyl- .
phosphoranylidene) acrylate are added, at room
temperature, to a solution of 1.0 g (5.15 mmol) of 3,4-
diethoxybenzaldehyde and 10 ml of toluene. The reaction
is then allowed to proceed for 1 hour at room
temperature, the reaction suspension is clarified by
filtration over a silica gel bed and the filtrate is

evaporated down. Chromatography of the residue over



for 19 hours. Thereafter, the reaction m xture was cooled to room
tenperature and partitioned between diethyl ether and 1 N hydrochloric acid
and the organi c phase was washed several times with saturated sodi um
chl oride solution. The organi c phase was then dried over magnesi um sul fate,
filtered and evaporated down. Chronatography of the residue over 150 g of
silica gel with 3:2 toluene/ethyl acetate2§ave 1.35 g of 6- hydroxyhexyl
3(E)- (3, 4-di net hoxyphenyl )acryl ate. The foll owi ng pol yners can be
synt hesi zed in an anal ogous manner: cf. fornmula | with p =0, n =0, X=H,
Y = H D=0 siKEdswel rysindg teolthee/eghyl Cadetdge gii’é’s( glfthi’:]dgf”]?
CH err err efl | CH err.].Q err err
EerE] [éag]'C%%éig'(§'4'£letﬁoxyphenyl)acryla??}{err])[err] [err] [err]

3(E) - (3,4-Diethoxyphenyl)acrylic acid

1.0 g (4.00 mmol) of methyl 3(E)-(3,4-
diethoxyphenyl)acrylate is suspended in 30 ml of a 10%
solution of potassium hydroxide in methanol.
Thereafter, 2 ml of water are added and the mixture is
heated to 70°C for 3 hours. The reaction mixture is
then cooled and is partitioned between diethyl ether and
water, the organic phase is washed several times with
saturated sodium chloride solution and the combined
aqueous phases are adjusted to pH 4 with a 25%
hydrochloric acid solution and are extracted several
times with methylene chloride. The methylene chloride
phases are combined, dried over magnesium sulfate,
filtered and evaporated down. This gives 3(E)-(3,4-
diethoxyphenyl)acrylic acid.

1l-Hydroxyundecyl 3(E) - (3,4-diethoxyphenyl)acrylate
o~z:}}4/_4L_/rﬁ\_Jr_\_a/—\bﬁ
-/ .

The preparation is carried out analogously to
Example 1 from 0.94 g (4.00 mmol) of 3(E)-(3,4-
diethoxyphenylacrylic acid and 1.10 g (4.40 mmol) of 11-
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(CHerr])[err] @rom*d(leréﬁc?ppérat]ldCH{@re‘q ©hrepptography over silica
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[l -[11-[ 3(E) - (3, (B} dil8t Hoﬂyshbﬁmh@myl)@qws&ﬂte

undecyl oxycar bonyl ] - I - met hyl et hyI enel [err] The preparation is carried out
anal ogously to Exanple 1 from 1 4mm|) of 11-13(E)-(3, 4-

di et hoxyphenyl ) acr ﬁ%yﬁ%@]’dﬁdécw%hm%’r \Acxrd oxAaxgl undecyd 02 mol )
of 2,2'-azobi sisobutyronitrile (Al Bj)métihaipiete

pol y[ 1-[11-[3(E)- (3, 4-di et hoxyphenyl ) acryl oyl -

oxy] undecyl oxycar bonyl ] - 1\rr_eg hyl et hyl ene] .
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The preparatioﬁ is carried out analogously to
Example 1 from 1.56 g (4.00 mmol) of 1l-hydroxyundecyl
3(E)-(3,4-diethoxyphenyl)acrylate, 0.42 ml (4.40 mmol)
of methacryloyl chloride and 0.66 ml {(4.80 mmol) of
triethylamine and gives 11-([3(E)-(3,4-diethoxyphenyl) -
acryloyloxylundecyl 2-methacrylate.

The following polymers can be synthesized in an
analogous manner: cf. formula I with p =0, n= 0 or 1,

X=H, Y=H, D=0, w=1, w =0, w = 0.
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The 11-[3(E)- (3, 4-di et hoxyphenyl )acryl oyl oxy] - undecyl 2-nethacryl ate used
as starting material was prepared by the foll ow ng process: Methyl

3(E)- (3, 4-di et hoxyphenyl )acrylate 1.81 g (5.40 nmmol) of methyl (triphenyl -,
phosphoranyl i dene) acrylate are added, at roomtenperature, to a solution
of 1.0 g (5.15 mml) of 3,4- diethoxybenzgidehyde and 10 m of toluene. The
reaction is then allowed to proceed for 1 hour at roomtenperature, the
reaction suspension is clarified by filtration over a silica gel bed and

the filtrate i|s evaporfated down. Ch tography of theg residue over | 25
silica gel usiing2HsPugne/ et hyl}| acet 1Wmat(ﬁ§img ~o
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hydrochl oric acid solution and are extracted several tinmes with nethylene
chloride., The nethylene chloride phases are conbined, dried over nagnesi um
sulfate, filtered and evaporated down. This gives 3(E)- (3, 4-

di et hoxyphenyl )acrylic acid. 11-Hydroxyundecyl

3(E)- (3, 4-di et hoxyphenyl )acryl ate The preparation is carried out

anal ogously to Exanple 1 fromO0.94 g (4.0Q@gmol) of 3(E)-(3,4-

di et hoxyphenyl acrylic acid and 1.10 g (4.40 muol) of 11- 26

brono-1 -undecanol and, after chromat ography over S|I|ca gel using

tol uene/ et hyl acetate gives 11-hvdrny¥nndgpul 3 E) 5 .

(3, 4-di et hoxyphenyl ) acyyl ate. (CH )

|1 -[3(E)- (3, 4{brrolztPphenyl ) ack yl oyljoxy ec ?ﬁadry?at ThHe
preparation i g carried out analjogouslly to Exanpl g 1 fron1 §4. 00 nmyl )
of 11-hydroxyyndecyl 3 E)-(3.4-diethFXVnthvl\nnr _Ao ni (4-—40—rl )
of nethacryl oyl chlorid&and 0.§66 ri eyl §m ne jand gi Jes
11- [ 3(E) - ( 3, 4{di eFhoxyph - aHrC}@c %é%)étram@%@ - The
follomnng pol3ners can nt hesi zeq in an analcgous mainer : ¢ [fornul 4 |
wth p = n Oor 4 X=H |Y=HID=0_w=11_werdl = 0 w
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Example 3
Poly[1-[8-[3(E) - (4-ethoxy-3-propoxyphenyl)acryloyloxy] -
octyloxycarbonyl] -1-methylethylene]

JO_O_//_{S_/_\_/_\_OS)&E. -

The preparation was carried out analogously to
Example 1 from 1.0 g (2.24 mmol) of 8-{3(E)-[4-ethoxy-3-
propoxyphenyl] acryloyloxy}octyl 2-methacrylate and
3.9 mg (0.02 mmol) of 2,2'-azobisisobutyronitrile (AIBN)
and gives poly[1-[8-[3(E) - (4-ethoxy-3-propoxyphenyl) -
acryloyloxy] octyloxycarbonyl] -1-methylethylene] .

The 8-[3(E) - [4-ethoxy-3-propoxyphenyll- -
acryloyloxyloctyl 2-methacrylate used as starting

material was prepared by the following process:

4-Benzyloxy-3-hydroxybenzaldehyde
HOQ



(CHerr]Cerr] Cerr]l]Herr]O (CHerr])[err]
Cerr]Herr]O (CHerr])[err] Cerr]J]Herr]O
(CH err])[err] Cerr]Herr]O (CHerr])[err]
27 C2H50 (CHerr])[err] [err]
CerrTH err]O (CHerr])[err] C2H50
(CHerr])[err]O (CH2)3 (err]Herr]O 29 (CHerr])[err]O

[err] Cerr]Herr]O (CHerr])[err]O
Cerr]Herr]O [err]
(CHerr])[err] Cerr]lHerr]O [err]

(CH err])[err] [err] (CHerr])O [err] (CHerr])[err]
[err] Cerr]Herr]O (CHerr])[err] CHerr]O
(CHerr])[err] (CHerplQixture of 5.52 g (40 mmol) of 3 4(CHerr])[err]
[err](Jerr]Herr]O CHerr])[err]
[err]-d err] Haihyjdroxybenzaldehyde, € 3pedr{44rpgl) obgootassium
[err]- C[erulﬂégfﬂéﬁate, 70 mg of potassium iodid&H £16 1ol ebf]l acetone

and 6.84 g (40 mmol) of benzyl bromide was refluxed for
15 hours. Thereafter, the mixture was cooled, the
reaction suspension was filtered and the filtrate was
evaporated down. Chromatography of the residue over
silica gel using 9:1 toluene/ethyl acetate gave 3.6 g of
4 -benzyloxy-3-hydroxybenzaldehyde.

4-Benzyloxy-3-propoxybenzaldehyde

)
O

2.15 g (15.6 mmol) of potassium carbonate, 0.20 g
(1.22 mmol) of potassium iodide and 1.20 ml (13.2 mmol)
of n-propyl bromide were added to a solution of 2.73 g
(12.0 mmol) of 4-benzyloxy-3-hydroxybenzaldehyde in
18 ml of dimethyl sulfoxide (DMSO) and were allowed to
react for 24 hours at 60°C. Thereafter, the reaction
mixture was cooled to room temperature and partitioned
between ethyl acetate and water and the organic phase
was washed several times with saturated sodium chloride
solution, dried over magnesium sulfate, filtered and
evaporated down. Chromatography of the residue over 50
g of silica gel using toluene gave 2.90 g of 4-

benzyloxy-3-propoxybenzaldehyde.



F [err] N- CO (CHerr])[err] F CHerr]O
(CHerr])[err] [err] Exanple 3 :

Pol y[ 1-[ 8-[ 3(E) - (4- et hoxy- 3- propoxyphenyl ) acryl oyl oxy] -

octyl oxycarbonyl ] - 1-net hyl ethyl ene] [err] The preparation was carried out
anal ogously to Exanple 1 from1.0 g (2.24 mmwol) of 8-{3(E)-][4-ethoxy-3-

pr opoxyphenyl ] acryl oyl oxy}octyl 2-nethacrgbate and 3.9 ng (0.02 nmol) of
2,2[err]-azobi sisobutyronitrile (AIBN) and gives

pol y[I-[8-[3(E)- (4-ethoxy-3-propoxyphenyl) -

acryl oyl oxy] ocs ypxgear o8y} 3 lppBhByyphbiienels, sTegmethyl-1, 3-dioxane

8-[ 3(E) - [ 4- et hoxy- 3- propoxyphenyl | - - acryl oyl oxy] octyl 2- nethacrylate used
as starting material was prepared by the foll owi ng process:

4- Benzyl oxy- 3- hydr oxybenzal dehyde HJ err], [err] 29 A mixture of 5.52 g
(40 mmol ) of 3, 4- dihydroxybenzaldehyde 6.09 g (44 mmol ) of potassium
carbonate, 70 ng of potassium i odide, m of acetone and 6.84 g (40
mol ) of benzyl brom de was refl uxed foQ,15 hours. Thereafter, the m xture

was cool ed, the reaction suspension was leteriiiiK? t he flltrate was

1.45 g (13.9 mmol) of neopentylglycol and 88 mg
(0.46 mmol) of p-toluenesulfonic acid monohydrate were
added to a solution of 1.25 g (4.63 mmol) of 4-
benzyloxy-3-propoxybenzaldehyde in 50 ml of toluene and
then refluxed for 1 hour under a water separator.
Thereafter, the reaction mixture was cooled to room
temperature and partitioned between toluene and a
saturated sodium bicarbonate solution, and the organic
phase was washed several times with water, dried over
magnesium sulfate, filtered and evaporated down.
Crystallization of the residue from 10 ml of diethyl
ether gave 1.07 g of 2- (4-benzyloxy-3-propoxyphenyl) ~
5,5-dimethyl-1,3-dioxane.

4-(5,5-Dimethyl-1,3-dioxan-2-yl) -2-propoxyphenol

§

O

DX

P



evapor at ed down. Chronmatography of the residue over silica gel using 9:1
tol uene/ ethyl acetate gave 3.6 g of 4-benzyl oxy-3-hydroxybenzal dehyde.

4- Benzyl 6xy- 3- propoxybenzal dehyde [err] 2,15 g (15.6 mml) of potassium
carbonate, 0.20 g (1.22 mmol) of potassiuﬁ}iodide and 1.20 m (13.2 mmol)
of n-propyl brom de were added to a solution of 2.73 g (12.0 mol ) of

4- benzyl oxy- 3- hydr oxybenzal dehyde in 18 m _of dinethyl sulfoxide (DMSO and
vere all owed to reactPiBFXSUreoRt staf769[ &3 r e mypdt eaft &r (4the reaction '

mxture was Cpeheslioy-0Propigiaia )atd sndfiidigied helyran, &t hy!
acetate and water _and the organi cC phase was washed “several tines with

saturated soditanfdhPdr te&Eredyerosnrag vad 30dr gmadndditumaddiadinm/q i | ter ed

‘and evapor at eHydedgenShiORRCAGRANRY Ahst MG drOYetid @V ol 2k Of silica gel
usi ng tolueneggave 2.90 of 4- enzyloxy-3-propgé¥benzaldehyde. 30
5 i

2- (4- Benzyl ox @Pﬁiraﬁb‘%?ghe&y‘fr—)er5,tbeaaﬂ?épﬁwip,ns 6Raftemledf] 1.45 g (13.9

mol ) of neopRPEYbgknGokhang ( p+t:ql hf.0nj G, aci d
i gded hange82tABn Quéﬁfﬁggbh ?%éegﬁgﬁgﬁgﬁgﬁﬁﬁﬂuéh

nonohydrate were a tQq a solution o

benzyl oxy- 3- pPdEBI}bEN2BEJENFRETAEed0dRINGf CHrGBAEogHaPhy of the
residue over 25 g of silica gel using 19:1 toluene/ethyl

acetate gave 790 mg of 4-(5,5-dimethyl-1,3-dioxan-2-yl)-
2-propoxyphenol.

4 -Hydroxy-3-propoxybenzaldehyde

O

A mixture of 1.26 g (4.74 mmol) of 4-(5,5-
dimethyl-1,3-dioxan-2-yl) -2-propoxyphenol, 20 ml of
toluene and 20 ml of formic acid was vigorously stirred
for 2 hours at room temperature. Thereafter, the
reaction mixture was partitioned between toluene and
water and the organic phase was washed several times
with water, dried over magnesium sulfate, filtered and
evaporated down. Crystallization of the residue from a
mixture of 10 ml of diethyl ether and 20 ml of hexane
gave 0.78 mg of 4-hydroxy-3-propoxybenzaldehyde.

Ve
e

Methyl 3 (E) - [4-hydroxy-3-propoxyphenyl]lacrylate



then refluxed for 1 hour under a water separator. Thereafter, the reaction
m xture was cooled to roomtenperature and partitioned betmeen t ol uene and
a saturated sodi um bi carbonate sol ution, and the organi c phase was washed
several tines with water, dried over magnesiumsulfate, filtered and
evapor at ed down. Crystal | zation of the residue from10 m of diethyl ether
gave 1.07 g of 2-(4-benzyl oxy-3-propoxyphamyl)- 5, 5-dinethyl -1, 3-di oxane.
4- (5, 5-Di et hyl - 1, 3-di oxan- 2-yl ) - 2- propoxyphenol [err] 31 A m xture of
1.07 g (3.00 mol ) of 2-(4-

benzyl oxy- 3- propoxyphamy JnfapendtRihtls badrdicr R shaldgdisly
t et rahydr of uran and, 107 of 10% pal | adi um C hgdrogenatlon catalyst was

hydr ogenat ed HX3BRHEt2 Bt Or 26 &f (fr22nenabkopHt 4 oRYSFOXY-A-ni of
hydrogen, the ;Sf‘é’;%k%ﬁé‘éﬁé‘ﬁy&él a‘ﬁé il&é %e@ﬁ@ﬁ OH:QSlP 89' !né@h?ﬁ]d

evapor at ed down. "Chronat ogr aphy resi due_ over |1 Ca gel
using 19:1 tol m@wlpmméa@n%dm) agryiate and gave 6.78 g of

4- (5, 5-di met hyhetlhvt d E 2
4 Hydr oxy- 3- pr o%%x%e%%?ﬂe%}%fal—b3%Pw5¥9@ﬁg19§?%$ee of 1.26 g (4.74 mmol)

4- (5, 5-
Methyl 3 (E)-[4-ethoxy-3-propoxyphenyl]acrylate

0.49 ml (6.60 mmol) of ethyl bromide and 1.37 g
(9.2 mmol} of potassium carbonate are added to a mixture
of 780 mg (3.30 mmol) of methyl (E)-4-hydroxy-3-
propoxycinnamate and 10 ml of 2-butanone and then
refluxed for 2 hours. Thereafter, the reaction mixture
is cooled to room temperature and is partitioned between
ethyl acetate and water, and the organic phase is washed
several times with water, dried over magnesium sulfate,
filtered and evaporated down. Chromatography of the
residue over silica gel using 9:1 cyclohexane/ethyl
acetate gives methyl 3 (E) - [4-ethoxy-3-propoxyphenyl] -
acrylate.

4

3(E) - [4-Ethoxy~3-propoxyphenyllacrylic acid



di et hyl - 1, 3-di oxan- 2-yl ) - 2- pr opoxyphenol, 20 m of toluene and 20 m of
formc aC|d was vigorously stirred for 2 hours at room tenperature.
Thereafter, the reaction nixture was partitioned between tol uene and water
and the organic.phase was washed several tinmes with water, dried over
magnesi um sul fate, filtered and evaporated down. Crystallization of the
residue froma mxture of 10 m of diethylsgther and 20 m of hexane gave
0. 78 ng of 4-hydroxy- 3-propoxybenzal dehyde. Met hyl
3(E)-[4-hydroxy- 3- propoxyphenyl ]acrylate [err] 32 The preparation is

carried out anal 090U5|Y.f-)o%B(@m?hemI%oﬂngomgéhgl(ﬁ(éf rtr&méi;heﬁcy 3-
4- hydr oxy- 3- propoxybenzal ehyde and 1.
(tri phenyl phos prePAYEheElaasilate axe g?a«ﬁmyldmi g-fbeOrr@“tlhyqf a 10%

(E) - 4-hydr oxy- 3cRLQ@R®R I Bl \M?tlﬂld oxide in methanol. 2

3(E)-[4-ethoxy- 3- propoxyphenyl]ac | at’e rrj, 6. 60 nnDI) of et hyl
brom de and 1. ¥rtex( @xg fhsn asid taé?ﬂsiﬁg'&ﬂ Mésa&@%i@d%diq &G xture

Of 780 g (3. 3@l hefed TRy e Ho) N OX e RIFHRRYY EHANHRU A ] 10 1

of 2-butanone and then refl uxed for hour's. Thereafter, the reaction

mxture i s cooldFtuger é@mﬂaé”r?éérla’tﬂﬁde betyeen sdetihyiloeshepeank vater,

the organic phase is washed several times with saturated
sodium chloride solution and the combined agqueous phases
are adjusted to pH 4 with a 25% hydrochloric acid
solution and extracted several times with methylene
chloride. The methylene chloride phases are then
combined, dried over magnesium sulfate, filtered and
evaporated down. This gives 3(E)-[4-ethoxy-3-
propoxyphenyl]acrylic acid.

8-Hydroxyoctyl 3 (E) - [4-ethoxy-3-propoxyphenyl] acrylate

The preparation is carried out analogously to
Example 1 from 1.0 g (4.00 mmol) of 3 (E)-[4-ethoxy-3-
propoxyphenyl]acrylic acid and 0.92 g (4.39 mmol) of 8-
bromo-1-hexanol and, according to chromatography over
150 g of silica gel using toluene/ethyl acetate, gives

8-hydroxyoctyl 3 (E) - [4-ethoxy-3-propoxyphenyl]acrylate.



ethyl acetate and water, and the organic phase is washed several tines with
water, dried over magnesiumsulfate, filtered and evaporated down.

Chr omat ogr aphy of the residue over silica gel using 9:1 cycl ohexane/ et hyl
acetate gives methyl 3(E)-[4-ethoxy-3-propoxyphenyl]- acrylate.

3(E)-[4-Et hoxy-3-propoxyphenyl]Jacrylic acid [err] - 33 1.0 g (3.78 mmnl)
of methyl 3(E)-[4-ethoxy-3- propoxyphenyliacrylate are suspended in 50 m

of a 10% sol ution of potassium hydroxide in nmethanol. 2 m of water are
then added and the m xture is heated to 70[err]C for 3 hours and then

cool ed. Thereaftgr [3{(RRE-(2aethoRyIBXpYbBokipRahYl) heRolobebwsedbotivat hyl

et her and water, the organic phase js washed several tinmes wth saturated
sodi um chl oride solution and the c phases are adjusted to pH
4 wth a 25% hydrochloric acid solution and extracted several tinmes with
met hyl ene chl oride. The met hyl ene chl ori de phases are then conbined, dried
over magnesium sul fate, filtgred and evaporated down. This gives

3(E) - [ 4- et hoxy-3- propoxyphenyl Jacrylig acid. 8-Hydrogyociyl

3(E) - [ 4- et hoxy- 3- pr opoxyphef? I]acr;la e [ef §L—<;

The preparation is carried out analogously to
Example 1 from 1.0 g (2.64 mmol) of 8-hydroxyoctyl 3(E)-
{4 -ethoxy-3-propoxyphenyl] acrylate, 0.28 ml (2.90 mmol)
of methacryloyl chloride and 0.48 ml (3.42 mmol) of
triethylamine and gives 8-[3(E) - (4-ethoxy-3-propoxy-
phenyl)acryloyloxy]octyl 2-methacrylate.

The following polymers can be synthesized in an
analogous manner: cf. formula I with p =0, n =0, X =
H, Y=H, D=0, w =0 and w> = 0
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The preparation is carried out analogously to Exanple 1 fron11 0 g (2.64

20

mol ) of 8- hygrexyoety

(2.90 mmol ) of
triethylam ne

2
O

<,

U

o\

phenyl )acryl o
synt hesi zed ip
Y=H D O\M
Slerr]

|:)- L?—} eTHU)\y-o Pt upuxy}.ul ||y|qu,T yl ot 2
met ryloyl chlogide and 0.48m (3} 42 ) of max.
and gives 8 [3( E) (4-et ho>y 3 pe)s?opoxy pl (CH2Cl2)
I u;xy-i uuty{ lldu yme Fhre—fot+ov 1Y) pBT Y1Etrp——cat be
an analogo nner fornula I thwp 1 = X ¥
errgous00 af é¥%2§r%;ﬁZT &
[ err]
DI A
CoH50 b //—< (CH2)s - ¢
—3 0o
a \0 "
CoH50 }Q //—< (CHg)7 ‘
D} 3
[+ O \o
C2H50 INT% (CH2)8 "
R o
C2Hs0 C //‘{ (CH2)9 ¢
D -
. Q O \o
CoHs50 C //'< (CH2)11 .
P X
CoH50 C //‘{ (CH2)12 B
D) <
CoH50 b /r< (CH2)4 ¢
C2H50 M (CHg)6O- I
\ CON(CH2)2
D) | ;
o o \O
CgH50 C P (CH2)60-(CHz2)2 .




Oderr]Herr]O (CH2)5 (err]Herr]O

(CH err]){err] [err] [err] [err]
Cerr]Herr]O (CHerr])[err] Cerr]Herr]O
(CHerr])[err] [err] [err] [err] Cerr]Herr]O
(CHerr])[err] [err] Cerr]Herr]O , (derr])[err]
Cerr][err]O (CI—|[e:f5r])[err] [err]
Clerr]Herr]O (CHerr])lerr] derr]Herr]O
(CHerr])[ery] [err] (OHerr])[erf]1O (CHerr])[er 0

CH CH Q o(CH

et Do Sl
[err]-Cerr]iH err]O (CH[err])[ rr]O( CH erlr])[err]
i-C[err]H[er ]O ——> \uq_UTlJT[ ||J‘r -S3HAG-
(CH2)6 i-Cdrr]Herr]O d - (CHJer<_ r]

- F 1]) O (
E(Callr-l{]er?][;a{re]rr][ﬁr[err C{e]ra /(- [ ey r f)sgr(?ﬁzfg Lerr (‘arr]
(CHerr])[erir] Jerr]-Clgrr]Herr]O (CHlerr])[er|r]

\oiE
i-CgH70 (CH2)8 . .
ie)
. \o .
i-C3H70 (CH2)s E,
\0 .
i-CgH70 ' (CH2)11 .
n-C3F7(CH2)0 (CHo2)3 ' l E i
o) ,

o/

n-c'3F7(CH2>o_ (CH2)s

i g\) ij\) i\/’ g\/l g\) g\/‘
o/

. \O.

n-C3F7(CH2)20 (CH2)11 .
-y o

n-CgH70 (CH2)6 s
n-CyyH 0 O ~ o

CH30 ,M (CH2)11 ,
8-CHyQ \O

n-Cs5H110 _M (CHo)g .




CH err]O (CHerr])11 [err] [err]-CJerr]Herr]O[err]-Clerr]Herr]O

(CHerr]O, 37 [err] [err]-Clerr]Herr]O [err]
(CHerr])[err] [err]-Clerr]H err]O (CHerr])[err] [err]
-Clerr]J]Herr]O “(CHerr])[err] O 0
[err]CJerr])Herr]O (CHerr])[err] . [err] [err]
[err] [err] [err]-Gerr]F[err](CHerr])[err]O
(CH err])|[ err pter+—cfeHrer+1+S ot eHefrHterH
[err] CJerr]Hjerr]O $CH,Q 0 CH[err])[erF]\[‘g r -C[(Er‘r]H[err
CH err][err] fi~C / ery rri
EerE]-C][Earr]'L ;rnf?@q;O d'@ Y[ €Ert] C[(gggzﬁj{err})o[ s
(CH err])[err [err] 38 derr]Hﬂerr]O
(CHerr])[err : .
< o ~o
n-CgH170 ‘ 2 >__// (—, (CH2)11 E‘
7 ——
0 0 ) ' \0%
n-C3H70 - 7~ (CH2)6 "
3
’ : ":} o) . ' o .
n-C4Hg0 r (CH2)11 .
F,<'> - O
~
n-C3F7(CHg)20 2 -, <° (CHo)é ° IE )
0 ~
CoH50 d< s~ (CH2)s Oﬂ\E,
.. . ~o
CoH50 N\ (CH2)6 - .
. _ “~
n-C3H70 / (CHo)7 .
‘Cgf{ . R
i-C3H70 / (CH2)8 " | - ‘
. ~o
n-C11H230 / -(CH2)9 .
= .
4 ~o
C2H50 (CH2)11 ;




iI-Clerr]Herr]O (CHerr])[err] [err]
Cerr]Herr]O (CHerr])[err]O CON(CH err])[err]
Clerr]Herr]O (CHerr])[err]O(CHerr])[err]
[err]-CJerr]Herr]O (CHerr])[err]
[err]-Clerr]Herr]O (GHerr])[err] n-Cferr]Herr]O
(CH &rr])[err] n-(Jerr]Herr]O : (CH[err])[err]
n- d err] F[ er FHEeHFe+ e (EHerrHter+i
n-Cerr]FlerF] (CH err]) [lerr s 0 ({CHLer. ery]
n- C3F7( CH2) 2p d g~ (CH er papggnr] |CH & ¢
(CHerr]) 39 n-é[err]HO err? [err]
n-Clerr] H er}-O- /f‘l—lfnrr'l [err]l n ('Tgtpr'll—l{prr'l
E[Cle_lEr] ]n;E:[er]r]H[err] .|'“C‘“‘ . (CH[err,]\)L% -[ClerrlHefr] 0
err erfr] . Ex3g g '
{1-[6-[3-[3- net‘ﬁ%‘k’ggﬂ-(z?r—é‘%%l chicl SRERA - :
met hoxy) phenyl lacryl oyl dxyl hexyl oxycarbonyl]-1- S
~Cy 2 .. \O
C2H50 _6_/‘@ (CH2)60- ,
. ' | CON(CH2)2
) n-Cety o ' \o(')
CoH50 / (CHp)6O-(CHa)2| - [E ]
nCH, 0 : \00
t-C4HgO / (CHg)s &,
. alH 03 o
. / ~o
n-CgH130 (CH2)4 L.
rCHD :
_ (5 Y4 <: ~
n-C11H230 (CH2)4 OE\E-‘
TR o]
E Y ) ~o”
n-C7H350 (CH2)s . .
- .
<§ V4 (: ~o
n-C3F7(CH2)20 (CH2)s _ [S‘
nlqs O T
Y/ ~o
n-C3F7(CH2)20 (CH2)11 .
TF, ] \o
n-C3F7(CH2)20 5 //—< (CH2)s [ .
_ -yt o ~
CH30 / (CHR)11 N




met hyl et hyl ene} [err] The preparation was carried out anal ogously to
Exanple 1 from1.9 g (1.89 mmol) of 6-{3(E)-[3-nethoxy-
4- (4-trans-pentyl cycl ohexyl met hoxy) phenyl ] acryl oyl oxy}- hexyl
2-methacrylate and 3.1 ng (0.02 mmol ) of 2,2'-" azobi sisobutyronitrile
(AIBN) and gave 0.90 g of pol y{l-
[ 6-[ 3-[ 3- net hoxy-4- (4-trans-pentyl cycl ohexyl net hoxy)
‘phenyl ] acryl oyl oxy] hexyl oxycar bonyl ] - 1- et hyl et hyl ene}. The
6- { 3(E) - [ 3- met hoxy-4-(4-trans-pentyl cycl o-
hexyl met hoxy) phenyl ] acryl oyl oxy) hexyl 2-nethacrylate used as starting
material was_prepared by the follow ng process: thyl

4- hydr oxy- 3(JE) - net hoxycijnnamatge?® [err] |25 g (0. 13 gol) '
(E) - 4- hydr o§y- 3- net hoxy~ ci nnapi cid were dj ssol vedof m of metjhanol
' i d waCBaMed. | The s EI gqn was refil uxed

and 5 m of |con&dA8Pat ed sul
for 2 hours. Thereafter, t of the ne hanol (aboyt 150 m )} was
ad nnfn SO0 oo 41
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50[err] C under reduced pressure froma water-jet punp. Chromatography over
250 g of ,silica gel using dichloronethane/diethyl ether (19:1) gave 21.78 ¢
of nmethyl (E)-4-hydroxy-3-nmethoxyci nnanate as a pale yellow oil. Methyl
3(E)-[ 3-net hoxy-4-(4-trans-pentyl cycl ohexyl - net hoxy) phenyl]Jacrylate [err]
3.2 g (17.5 mol ) of (4-trans-pentylcyclohexyl)- nmethanol and 4.0-g (19.2
mol ) of nethyl 4-hydroxy-3- nethoxycinnagate were dissolved in 90 m of
tetrahydrofuran. 4.6 m (18.4 nmol) of tributyl- phosphine and then 4.6 g
(18.4 mmol ) of 1,1-(azo- dicarbonyl)dipiperidine were added in portions, at
roomtenperature, to the clear solutiqg_ ohiya ned. The yell ow suspension was
then stirred for 15 hours at roomtenperature and then partitioned between

di et hyl ether a®elaat{dr WadéTﬂ%Wmm%ﬂs-@nmﬂmmwmxylms

Wi th saturated sodisy g¥g &Qg Pyl fate,
filtered and evaporated rghaeam?% x?ﬁq# he esq%he o eﬁ'ZOO g of
silica gel using 3:1 tquene/ethyINﬁﬁhﬂ#ﬁ? mederystal | i zation froma

m xture of 40 mM of ethyl acetate and 80 ml of hexane gave 4.6 g of nethyl
3(E)-[3-net hoxy-4-(4-trans- pentylcx&lohexyknethoxy)ﬁhenylIacrylate.

/a WaWal N
~~0

The preparation was carried out analogously to
Example 1 from 1.9 g (1.89 mmol) of 6-{3(E)-[3-methoxy-
4- (4-trans-pentylcyclohexylmethoxy) phenyllacryloyloxy} -
hexyl 2-methacrylate and 3.1 mg (0.02 mmol) of 2,2'-
azobisisobutyronitrile (AIBN) and gave 0.90 g of poly{i-
[6-[3-[3-methoxy-4- (4-trans-pentylcyclohexylmethoxy) -
phenyl] acryloyloxyl hexyloxycarbonyl] -1-methylethylene).

The 6-{3(E)-[3-methoxy-4- (4-trans-pentylcyclo-
hexylmethoxy)phenyl]acryloyloxy}lhexyl 2-methacrylate
used as starting material was prepared by the following

process:

Methyl 4-hydroxy-3 (E)-methoxycinnamate

o/

HO
_ N0

o

25 g (0.13 mol) of (E)-4-hydroxy-3-methoxy-
cinnamic acid were dissolved in 180 ml of methanol and
5 ml of concentrated sulfuric acid was added. The
solution was refluxed for 2 hours. Thereafter, the
major part of the methanol (about 150 ml) was distilled

off and the residue was poured onto S00 ml of ice water.



42 3(E)-(3-Met hoxy-4-(4-trans-pentyl cycl ohexyl net hoxy)- phenyl]acrylic acid
[err] 4.6 g (12.3 muol) of nethyl 3(E)-[3-nethoxy-4-(4-

trans- pentyl cycl ohexyl met hoxy) phenyl Jacryl ate were suspended in 150 m of a
10% sol uti on of potassi um hydroxide in nmethanol. 6 m of water were then
added and the mi xture was heated to 70[err]C for 3. hours. Thereafter, the
reaction m xture was cool ed and was partitghoned between di et hyl ether and
wat er, and the organi c phase was washed several tinmes with sodium chloride
sol ution and the conbi ned aqueous phases were adjusted to pH 4 with a 25%

hydrochl oric appd sedsihopa088 83tEACLLE BEVEERLA LFESWIEE hsTBE Dyl ene
chloride. The nethyl ene chloride phases were conbined, dried over magnesi um

sulfate, filtefagheddRyaperatetonohth TRPLd jarteen, gvithia little cold

3(E) - [ 3- met hoxyauod A-dd1Ritsdie iing t%calql iRt IR W emd lacred 4 aci d.
6- Hydr oxyhexyl 3(E) [ 3- met hoxy- 4 trans-

pent yl cycl ohex3A Het4iAsy pFreNFed cPW%‘F‘érqh%rWeipaﬁﬁ¢%Tﬂ%sPer ed out
anal ogously t Xt Sgdahk %\1611952%(3? 4i 7P da Ye BREAS- ”Et hoxy- 4-

(4-trans- pentylcyclohexyl hoxy phenyT]acrylic acid and
dichloromethane/diethyl "e her (19 1) gave 21. 78 g of

methyl (E)-4-hydroxy-3-methoxycinnamate as a pale yellow

oil.

Methyl 3(E) - [3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxy) phenyl] acrylate

3.2 g {(17.5 mmol) of (4-trans-pentylcyclohexyl) -
methanol and 4.0 g (19.2 mmol) of methyl 4-hydroxy-3-
methoxycinnamate were dissolved in 90 ml of
tetrahydrofuran. 4.6 ml (18.4 mmol) of tributyl-
phosphine and then 4.6 g (18.4 mmol) of 1,1-(azo-
dicarbonyl)dipiperidine were added in portions, at room
temperature, to the clear solution obtained. The yellow
suspension was then stirred for 15 hours at room
temperature and then partitioned between diethyl ether
and water, and the organic phase was washed several
times with saturated sodium chloride solution, dried
over magnesium sulfate, filtered and evaporated down.
Chromatography of the residue over 200 g of silica gel
using 3:1 toluene/ethyl acetate and recrystallization
from a mixture of 40 ml of ethyl acetate and 80 ml of
hexane gave 4.6 g of methyl 3(E)-[3-methoxy-4-(4-trans-
pentylcyclohexylmethoxy) phenyl]acrylate.



0.81 m (6.11 mmol) of 6-chl oro-1-hexanol and, according to chromatography
over 150.g of silica gel using 3:1 toluene/ethyl acetate, gave 2.6 g of

6- hydr oxyhexyl 3(E)-[ 3-nethoxy-4-(4-trans-pentyl cycl ohexyl net hoxy) -
phenyl ] acryl ate. 6-{3(E)-[3-Methoxy-4-(4-trans-pentyl cycl ohexyl net hoxy) -
phenyl ] acryl oyl oxy} hexyl 2-nmethaerylate [err] 1.13. g (5.47 nmol) of

di cycl ohexyl carbodii m de were added, at Ogerr]C, to a mxture of 1.80 g
(4.69 muol ) of 6-hydroxyhexyl 3(E)-[3-nethoxy-4-(4-trans-pentyl - _ _
cycl ohexyl net hoxy) phenyl Jacryl ate, 0.40 nl (4.69 nmol) of nmethacrylic acid

and 67 nmg (0.55 gq@bltgfmgdgoﬁnyﬂdgﬂ °$ﬂht éygg ﬁﬁéﬁh d to

react for 15 hours at roomtenperature. e‘rea re Was
filtered through a silica gel bedpbﬁmyhbgceyhp©ra¢eﬁ domm._Chronatography
"of the residue over 150 g of silica gel using 3:1 hexane/diethyl ether gave
1.9 g of 6-(3(E)-[3-nethoxy-4-(4-trans-pentyl cycl o-

hexyl met hoxy) phenyl ] acryl oyl oxy) hexyl 2-nme cryl aye. The follow ng
pol yners can be synthesized in an anal og rpaf. formilal with X =
H Y=H D=0 W=1 We = ] =0. 44 K A Z
Z[err] C S[e Merr] (CHerr](err])

4.6 g (12.3 mmol) of methyl 3(E)-[3-methoxy-4-(4-
trans-pentylcyclohexylmethoxy)phenyllacrylate were
suspended in 150 ml of a 10% solution of potassium
hydroxide in methanol. 6 ml of water were then added
and the mixture was heated to 70°C for 3 hours.
Thereafter, the reaction mixture was cooled and was
partitioned between diethyl ether and water, and the
organic phase was washed several times with sodium
chloride solution and the combined aqueous phases were
adjusted to pH 4 with a 25% hydrochloric acid solution
and extracted several times with methylene chloride.
The methylene chloride phases were combined, dried over
magnesium sulfate, filtered and evaporated down. This
gave 3.8 g of 3(E)-[3-methoxy-4-(4-trans-pentylcyclo-
hexylmethoxy) phenyl]acrylic acid.

6 -Hydroxyhexyl 3 (E) - [3-methoxy-4- (4-trans-
pentylcyclohexylmethoxy)phenyl]acrylate

- PoaYa

The preparation was carried out analogously to
Example 1 from 1.95 g (5.41 mmol) of 3(E) - [3-methoxy-4-
(4—trans—pentylcyclohexylmethoxy)phenyl]acrylic acid and
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{err] o to Chr°mat°9fi‘¥%‘¥r?}"?fe%? 8- %{fe?#}f%rgﬁfl using 3:1

[err] n-C[err&¢1@émé/ethyl acetate, ave 2.6 g of 6{kyfiLoxyhéRyL]

(CHerr])[err é ; err % i é
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(CH err])[errghenyl)acrylate. (CHerr])[err]

[err] [err] n-CJerr]Herr] (CH[err])[err]

(CHerr][err] n-Clerr]Herr] Coo

E a{ er l’% g { err %6 -{d@yd[dHetdhdiHL/(4-trans- pentylcyclohexylmet:hoxypm
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phenyl] acryloyloxythexyl 2-methacrylate
-0 . 0
< > ; O

1.13 g (5.47 mmol) of dicyclohexylcarbodiimide
were added, at 0°C, to a mixture of 1.80 g (4.69 mmol)
of 6-hydroxyhexyl 3 (E) - [3-methoxy-4-(4-trans-pentyl-
cyclohexylmethoxy)phenyl] acrylate, 0.40 ml (4.69 mmol)
of methacrylic acid and 67 mg (0.55 mmol) of 2,6-
dimethylaminopyridine and were allowed to react for 15
hours at room temperature. The reaction mixture was
then filtered through a silica gel bed and was
evaporated down. Chromatography of the residue over
150 g of silica gel using 3:1 hexane/diethyl ether gave
1.9 g of 6-{3(E)-[3-methoxy-4-(4-trans-pentylcyclo-
hexylmethoxy)phenyl] acryloyloxy}hexyl 2-methacrylate.

The following polymers can be synthesizeq in an
analogous manner: cf. formula I with X = H, Y = H, D =

O, w=1, w =0, w = 0.
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n- C3H7 CHerr]O (CHerr])[err]
[err] A8 Exanple 5 Pol yl1-[6-[3(E)-(2-ethoxy-4'-nethoxybi phenyl-4-yl)-.
acryl oyl oxyl hexyl oxycar bonyl ] -1 -net hyl ethyl ene} [err] The preparation is
carried out analogously to Exanple 1 from1.0 g (2.14 mmol) of
6-{3(E)-[3-(2- ethoxy-4[err]-nmethoxybi pheyl-4-yl)acryl oyl oxy) hexyl 2-

met hyl acrylate and 3.5 ng (0.02 mml) of 2,2[err]-azobis- isobutyronitrile
(AI BNy and gijfves VW I-To [S(E~-(2°
et hoxy-4[ err Ji- met hgxybi phgnyl - h@apryl oy

hexyl pxy- o
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Chr omat ogr aphy of the residue over silica gel using toluene/ethyl acet ate
gi ves net hyl 3(E)-(3-ethoxy-4- 49 hydroxyphenyl)acryl ate. Met hyl

3(E) - (3-ethoxy-4-trifluoronethanesul fonyl oxy- phenyl)acrylate 0.94 ml (6.75
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mol ) of nethyl 3(E)-(3-ethoxy-4-hydroxyp#ényl)acrylate and 10 ni of
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50 0.47 g (3.10 mmol) of 4-nethoxyphenylboric acid, 0.71 g

(8.46 mmol ) of

sodi um bi carbonate and 20 m of di nethoxyethane is flushed three tines with
pal | adi um(0) are

ar gon,

bet ween et hyl

and dri ed ovdr

i s chromat ogr
(3:1). This g
et hoxy-4[ err]

163 ng (0.14 mmol ) of tetrakis(triphenyl phosphine)-
then added and the reaction is then allowed to continue for
80[err]C. Thereafter,

15 hours at
the reaction mxturéd?is cooled and is partitioned
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51 The preparation is carried out analogously to Exanple 2 from1.0 g (3.35
nmmol ) of ,3(E)-2-(2-ethoxy-4[err]- nethoxybi phenyl-4-yl)acrylic acid, 0.49 ¢
(3.68 mmol) of 6-chloro-1-hexanol and 0.55 g (3.68 nmol) of 1, 8-

di azapi cycl ot 5. 4. O] undec-7-ene (1.5-5) and gives 6- hydroxyhexyl
3(E)-(2-ethoxy-4[err]-met hoxybi phenyl -4-yl)- acryl ate.

6-[ 3(E) - (2- Et hoxy-4[ err] - met hoxybi phenyl -4yl ) acryl oyl oxy] - hexyl
2-methacrylate [err] The preparation is carried out anal ogously to Exanple
1 from1l.0 g (2.14 mol) of 6-hydroxyhexyl 3(E)-

(2-ethoxy-4[ err] -nmet hoxybi phenyl - 4- yIE@@mﬁﬂgig, 0.31 m (3.21 nmmol) of

nmet hacryl oyl chl nmol ) of triethyl am ne and gives
6-[3(E)-(2- etho ?iX?ér&? &§§ﬁ$i§3|ﬁﬁ£ﬁ¥V -4 yPeber i PRePYRedy v 1) -

net hacryl ate. The é.aIrymwymgxpwh)éﬁ?[wx?aarbénfrﬂ'L'ieﬁxbl:ﬁ?llelﬁh%e%'%é' ogous
manner: cf. formula | with X = H 0, 1, err Werr] =

0. K A Slerr] N[err] [err]

Hﬂ 0\_/—\.01’\E

The preparation is carried out analogously to
Example 1 from 1.0 g (2.14 mmol) of 6-{3(E)-[3-(2-
ethoxy-4'-methoxybiphenyl-4-yl) acryloyloxy}hexyl 2-
methylacrylate and 3.5 mg (0.02 mmol) of 2,2'-azobis-
isobutyronitrile (AIBN) and gives poly{l-[6-[3(E)-(2-
ethoxy-4'-methoxybiphenyl-4-yl)acryloyloxy] hexyloxy-
carbonyl] -1-methylethylene}.

The 6-{3(E)-[3-(2-ethoxy-4'-methoxybiphenyl-4-
yl)acryloyloxy)hexyl 2-methacrylate used as starting

material is prepared by the following process:

Methyl 3 (E) - (3-ethoxy-4-hydroxyphenyl)acrylate

Ho@_ﬂo_

2.1 g (6.32 mmol) of methyl (triphenylphosphoran-
ylidene)acrylate are added, at room temperature, -to a
solution of 1.0 g (6.01 mmol) of 3-ethoxy-4-hydroxy-
benzaldehyde and 10 ml of toluene. The reaction is then
allowed to continue for 1 hour at room temperature, the
reaction suspension is clarified by filtration over a
silica gel bed and the filtrate is evaporated down.
Chromatography of the residue over silica gel using

toluene/ethyl acetate gives methyl 3(E)-(3-ethoxy-4-



52 (Jerr]Herr]O (CHerr])[err]

n-CJerr]Herr]O (CHerr])[err]
n-Clerr]Herr] O [err] (CHerr])[err] [err]
I - C3H7 . o [err] [err] (CHerr])[err] CNF
(CH err])[err] [err] n-Cerr]Herr]O

(CHerr])[err] n-Cerr]Herr] 49 [err] -
(CHerr])[err] [err] i-CJerr]Herr]

(CHerr])[err] C1 [err]

(CH err])[err hyliebiphbny err
(CH[err])[err]yBérr C[er}fﬁﬁﬁxﬁﬁge [grr]]
EG{?H)MH] 53 [err] n-CJerr]H err]

err r £ - -

forr] _ Mééﬂﬂfajiéirf§%%$§5£§ @ef%ffiﬁéiéﬁédhéhesulfonyloxy[ err]
(CHerr])[err] [err] [err] Phen yl)peryflatferr]Herr] O
(CHerr])[err] [err] [err] [err] n-(Jerr]Herr]O

[err] \u—o

- Me
- CF50;

0.94 ml (6.75 mmol) of triethylamine is added to
a solution consisting of 1.0 g (4.50 mmol) of methyl
3 (E) - (3-ethoxy-4-hydroxyphenyl)acrylate and 10 ml of
methylene chloride and the reaction mixture is then
cooled to 0°C. At this temperature, a solution of
1.11 ml (6.75 mmol) of trifluoromethanesulfonic
anhydride and 5 ml of methylene chloride is added
dropwise in the course of 30 minutes. Thereafter, the
reaction suspension is partitioned between methylene
chloride and water and the organic phase is washed
several times with saturated sodium chloride solution,
dried over magnesium sulfate, filtered and evaporated
down. Chromatography of the residue -over silica gel
gives methyl 3 (E)- (3-ethoxy-4-trifluoromethanesulfonyl-
oxyphenyl) acrylate.

Methyl 3(E) - (2-ethoxy-4'-methoxybiphenyl-4-yl)acrylate

o ,

O

A mixture of 1.0 g (2.82 mmol) of methyl 3(E)-(3-
ethoxy-4-trifluoromethanesulfonyloxyphenyl)acrylate,
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[err] n-(err]Herr] [err]

err

CH[er])[err] i-Clerr])[err] F _ [err]

CH2) 6 54 H (CHerr])[err] CHerr]O

err], (CHerr])[err] [err] H

CHerr])[err] [err] H : _ (CHerr])[err]
err] H 50CH err])[err] Cerr]J]Herr]O
CH err])[err] H [err] (CHerr])[err] H [err]

CH err])[err] (CHerr])[err] H Flerr]C :
CHerr])[errjo.47 g[e&3J10 fmol) of 4- methox%g?en y1b&Fid acid, 0.71 g
ecﬂ fr E 8_% :; H 645?5; ]rnlmol%H[ eg ré&éf&nr\]blcarbonate[ eatrgcpi 5’ r.'}. <|>_|

dlmethoxyethane is flushed three times with argon,

163 mg (0.14 mmol) of tetrakis(triphenylphosphine) -
palladium(0) are then added and the reaction is then
allowed to continue for 15 hours at 80°C. Thereafter,
the reaction mixture is cooled and is partitioned
between ethyl acetate and water and the organic phase is
washed with water and dried over magnesium sulfate,
filtered and evaporated down. The residue is
chromatographed over 100 g of gilica gel using
toluene/ethyl acetate (3:1). This gives methyl 3(E)-(2-
ethoxy-4'-methoxybiphenyl-4-yl)acrylate.

3(E)-(2-Ethoxy-4"'-methoxybiphenyl-4-yl)acrylic acid

\\-*D OOH
/O/

The preparation is carried out analogously to
Example 2 from 1.0 g (3.2 mmol) of methyl 3(E)-(2-
ethoxy—4'—methoxybiphenyl—4-yl)acfylate, 50 ml of a 10%
solution of potassium hydroxide in methanol and 2 ml of
water and gives 3 (E}- (2-ethoxy-4'-methoxybiphenyl-4-
vl)acrylic acid.

6-Hydroxyhexyl 3(E)-(2-ethoxy-4'-methoxybiphenyl-4-yl) -

acrylate




n-Clerr]Herr]O [err] (CHerr])[err] [err]

n-Clerr]Herr] (CH[err] [err]

(CHerr])[err] n-Cerr]Herr] n-Clerr]H

(CHerr])[err] [err] CJerr]Herr] [err] (CHerr])[err]
er

Cerr]Herr]O . (CHerr])[err]
n-Clerr]Herr] 51 (CHerr])[err]
n-Clerr]Herr]O (CHerr])[err]
(CHerr])[err] n-Cerr]Herr]. [err]
(CHerr])[err] 56 n-CJerr]Herr]

(

CHerr])[err] n-Clerr]Herr]O

(CHerr])[err] CF[err]CHerr]O

(CHerr][err] 57 Exanple 6 Poly |- (11-[3

E) - (3, 4- di met hoxyphenyl ) acryl oyl oxy] - undecyl oxycar bonyl | - 1- net hyl et hyl ene]
by pol yner-anal ogous etherification according to Mtsunobu 2.5 g (4.05
mol ) of a stock sol iTherbvepporyion hydeaxyeedydurermategpasdy £21% by

vei ght in DMAR,ap@1dl bulrelaWat iy § 33M3 Ohnf1Te U :agg1am @e iy under
methoxybiphenyl-4-yl)acrylic acid, 0.49 g (3.68 mmol) of
6-chloro-1-hexanol and 0.55 g (3.68 mmol) of 1,8-
diazabicyclo[S.4.0]Jundec-7-ene (1.5-5) and gives 6-
hydroxyhexyl 3(E)-(2-ethoxy-4'-methoxybiphenyl-4-yl)-
acrylate.

6-[3(E)—(2—Ethoxy-4‘-methoxybiphenyl-é-yl)acryloyloxy]-
hexyl 2-methacrylate

\ o

/mz}‘(

The preparation is carried out analogously to
Example 1 from 1.0 g (2.14 mmol) of 6-hydroxyhexyl 3(E) -
(2-ethoxy-4 ' -methoxybiphenyl-4-yl)acrylate, 0.31 ml
(3.21 mmol) of methacryloyl chloride and 0.52 ml
(3.75 mmol) of triethylamine and gives 6-[3(E)-(2-
ethoxy-4'-methoxybiphenyl-4-yl)acryloyloxy)hexyl 2-
methacrylate. .

The following polymers can be synthesized in an
analogous manner: cf. formula I with X = H, Y =H, D =

O,w=l,w1=0,w2=0.

| M1 2
K A Z B C st (Cl?zagl:é)




argon. 2.32

nmet hyl

while stirring at
1.4 M (8.8 mmol) of diethyl
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for further
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pol y[1-[5-[3(E)- (3, 4-di net hoxyphenyl ) acryl oyl oxy] -
pentyl carbonyl ] - 1- net hyl et hyl ene]
pol y[ 1- (6-[ 3(E)- (3, 4-di net hoxyphenyl ) acryl oyl oxy] -
hexyl.car bonyl ] - 1- met hyl et hyl ene]

pol y[I-[7-[3(E)- (3, 4-di net hoxyphenyl ) ac

hept yl car bonyl ] -1 - net hyl et hyl ene]
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Sg yl oxy]
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pol y[ I -[10-[3(E)- (3, 4-di et hoxyphenyl ) acryl oyl oxy] -
decyl car ponyl ] - 1- net hyl et hyl ene-co-1-[6-[ 3(E)- (3, 4-
di met hoxyphenyl ) acryl oyl oxy] hexyl car bonyl ] - 1- met hyl et hyl ene]
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59
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carbonyl ] - 1- net hyl et hyl enel Exanple 7

Pol y[ I -[6-[ 3(E) - (3-ethoxy-4-net hoxyphenyl ) acryl oyl oxy] -

hexyl oxycar bonyl ] -1 - net hyl et hyl ene- co- 1-[ 2- et hyl hexyl -

oxycar bonyl ]-1-nmethyl ethylene] [err] 0.34 g (0.91 mmol) of

6-[ 3(E) - (3- et hoxy-4- net hoxyphenyl) acryl oyl oxy] hexyl 2-methacylate, 0.01
g (0.05 mol) of 2-ethylhexyl nethacrylate (Fluka 64072) and 1.6 ng (0.0095
mol ) of 2,2'-azobisisobutyronitrile are dissolved in 1.9 m of
tetrahydrofuran (THF). The solution is ¥ ushed with a gentle stream of
argon for 30 mnutes. The reaction vessel is then closed air-tight and is
heated to 55[err] for 15 hours. Thereafter, the vessel is opened, and the
solution is diluted with 2 m of THF and is added dropwise to 0.9 1 of

di et hyl et her 61 while stirring vigorously at roomtenperature. The
precipitated polyner is filtered off and is dried at 50[err] C under reduced
pressure froma water-jet punp. For further purification, the polyner is

di ssolved in about 5 m of dichloromethane and again precipitated in 0.9 1
of diethyl egther—Fhi-s—process—i-s—+repeatpd—uptil—Ro HDOre-—HBRO LS~

detect abl e Ry thin-Ilfayer cﬂ?éﬁatog hy.| FiT§ratj on énd qryi at 50[err]C
under reducqd-Gatssyre . —C‘g— (CH2)g mﬂj‘

o]
~,
Fg,{ {CH2)11 © E‘

(CHg)g

n-C3Hq0

CFgCH20

ik




froma water-jet punp give poly[1l-[6- (3 (E) -(3-ethoxy-4-

nmet hoxyphenyl ) acryl oyl oxy] hexyl oxycar bonyl | - 1-

nmet hyl et hyl ene-co-1 -[ 2- et hyl hexyl oxycarbonyl ]-1- nethyl et hyl enel. The

6- [ 3(.E) - ( 3- et hoxy- 4- net hoxyphenyl ) acryl oyl - oxy] hexyl 2-nethacryl ate used
as starting material is prepared anal ogously to the poly[- (8- (3(E) -
(4-ethoxy-3- propoxyphenyl)acryl oyl oxy] ocdy| oxycarbonyl]-1- methyl ethyl ene]
(Exanple 3). The follow ng polynmers can be synthesized in an anal ogous
manner: poly[l-[6-[3(E)-(3-ethoxy-4-nmethoxyphenyl)acryl oyl oxy] -
hexyloxycarbonyl]-l-nethylethylene-cogkahélglgylhexyl-

oxycar bonyl ] - 1- et hyl et hyl ene] &9:1) .

pol y[ I -[6-[3(E) - Pei¥dhokylaIAdE oxgpﬁedygt)e&bpywybaxgcp acryloyloxyl -

hexyl oxycar bonyl | - 1- net 5ca-1- ?; t % 3
oxycarbonyl]-l-nethyletﬂé?gﬁgfb%ggf?ggéyy 1?}%§ g?é% ?ylene{

( 3- et hoxy- 4- met ho)Bp ripmescranahdgnyd etherification according to
undecyloxycarbonyl]-l-nethylethylene-ﬁgtéﬁhgbgthylhexyl-
oxycar bonyl ] - et hyl ene]

pol y[ 1-[8-[3(E) - (3-et hoxy-

4- met hoxyphenyl ) acryl oyl oxy] -
oct yl oxycar bonyl ] - 1- net hyl
pol yl -[6-[ 3(E) - ( 3- et hoxy

1 onyl et hyl ene]

‘ : OXI;EE:
hexyl oxycar bonyl ] - 1- net h | oxycar bonyt~sg1- nmet hyl et hyl ene]
pol y[I-[6-[3(E)-(3-ethoxy-4-met hoxyphenyl)acryl oyl oxy] -

2.5 g (4.05 mmol) of a stock solution of poly(2-
hydroxyethyl methacrylate) (21% by weight in DMA) are
diluted with 7.5 ml of dimethylacetamide (DMA) under
argon. 2.32 g (8.8 mmol) of triphenylphosphine and
3.62 g (8.1 mmol) of methyl 3—(4-hydrbxyphenyl)acrylate
are dissolved in the reaction batch while stirring at
room temperature and the solution is cooled to 0°C.

1.4 ml (8.8 mmol) of diethyl azodicarboxylate (DEAD) are
then added dropwise in the course of 4 hours. The
reaction batch is left at 0°C for a further 15 minutes
and then, after removal of the ice bath, stirred for 15
hours at room temperature. The reaction mixture is then
added dropwise to about 900 ml of diethyl ether with
vigorous stirring, and the precipitated polymer is
filtered off and is dried at 60°C under reduced pressure
from a water-jet pump. For purification, the residue is
dissolved in 10 ml of dichloromethane and again
precipitated in diethyl ether. This process is repeated
until no more monomer is detectable by thin-layer
chromatography. Filtration and drying at 60°C under
reduced pressure give poly[1-[11-[3(E)-(3,4-dimethoxy-
phenyl) acryloyloxy]undecyloxycarbonyl] -1-methyl-
ethylene].

The following polymers can be synthesized in an

analogous manner:



62 hexyl oxycar bonyl ] - 1- net hyl et hyl ene- co- | - et hoxycar bonyl -

| - met hyl et hyl ene] pon[I-[6 [ 3(E) - (3- et hoxy-4- net hoxyphenyl ) acryl oyl oxy] -
hexyl oxycar bonyl ] - 1- net hyl et hyl ene- co- 1- pr opoxycar bonyl - 1- net hyl et hyl ene]
pol y[ 1-[6-[ 3(E) - ( 3- et hoxy- 4- met hoxyphenyl ) acryl oyl oxy] -

hexyl oxycar bonyl ] - 1- met hyl et hyl ene- co- 1- but yl oxy-

car bonyl - 1- net hyl et hyl ene] 58

pol y[l-[6-[3(E)-(3-ethoxy-4- nethoxyphenyl)acryloyloxy]

hexyl oxycar bonyl | - 1- et hyl et hyl ene- co- 1- pent yl oxy-

car bonyl - 1- metdgyiethy|ened (E) - (3, 4-dimethoxyphenyl) acryloyloxy] -

poly[l-[6-[3(§%}11 net ho enyl ) acryl oyl oxy] -

hexyl oxycar bo (éﬁ ?éh?é ﬁ&T%ﬁéxgﬂggg%L&??gxy-
ga[bfgy{élig?gﬁy{3tb¥ﬁﬂngi(E)—fi 4- dlmetzzfypgiéy})ac€yloyloxy]-
oly[1-]6- et hqxy- oxypheny oyl oxy

hexyl oxycar bo qﬁé?¥ﬂ f

Cg{bFPY{Gl[g?E Eﬁytéﬂﬁﬂ(E)—§?]4 digethoxyph?ny})ac€yloyloxy]-
polyLl- met ho WX oyl oxy

hexyl oxycar borﬂﬁ’# thT‘E‘ﬁ 56 gl H%%%% | oxy-

car bonyl - 1- ”EE¥M. F@ytTﬂWﬂ(E)—(B 4- dlmethoxyphenyl)acryloyloxy]-
pol y[ 1-[ 6-] 3( 3- eth XY - ﬂEthox hen cré!oyloxys-

hexyl oxycar boRARLYL SR Ok?f%}ﬁé]c 3 f yl oxy-

carbonyl - 1- met e@:@ytéﬂwﬂ(E)-(B ,4- dlmethoxyphenyl)acryloyloxy]-

Gyie

pon[I-[6 [3( et hoxy-4- met hoxyphenyl ) acryl oyl oxy] -
hexyl oxycar borAgY-LCarheny bk i1l vhe gl %i? %xy-

poly[1-[9-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
nonylcarbonyl] -1-methylethylene]
poly[1-[10-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
decylcarbonyl] -1-methylethylenel]
poly[1-{11-[3(E) - (2,5-dimethoxyphenyl)acryloyloxy] -
undecylcarbonyl] -1-methylethylenel]
poly[l-{12-[3(E)—(3,4—dimethoxypheny1)acryloyloxy}—
dodecylcarbonyl] -1-methylethylene]
poly[1-[5-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
pentylcarbonyl] -1-methylethylene-co-1-[6-[3(E)-(3,4-
dimethoxyphenyl) acryloyloxy] hexylcarbonyl] -1-
methylethylenel
poly[1-[7-[3(E)-(3,4-dimethoxyphenyl)acryloyloxyl] -
heptylcarbonyl] -1-methylethylene-co-1-{8-[3(E)~-(3,4-
dimethoxyphenyl)acryloyloxyl]octylcarbonyl] -1~
methylethylene]
poly{1-[9-[3(E)-(3,4-diethoxyphenyl)acryloyloxy] -
nonylcarbonyl] -1-methylethylene-co-1-{6-{3(E)-(3,;4-
dimethoxyphenyl) acryloyloxyl hexylcarbonyl] -1-
methylethylene]
poly[1-{10-[3(E)-(3,4-diethoxyphenyl)acryloyloxy] -
decylcarbonyl] -1-methylethylene-co-1-[6-[3(E)-(3,4-
dimethoxyphenyl)acryloyloxyl hexylcarbonyl] -1-
methylethylene]
poly[1-[11-({3(E)-(3,4-diethoxyphenyl)acryloyloxyl] -



car bonyl - 1- et hyl et hyl ene]

pol y[ I -[6-[3(E)-(3-ethoxy-4-net hoxyphenyl)acryl oyl oxy] -

hexyl oxycar bonyl ] - 1- net hyl et hyl ene- co- 1- phenyl et hyl ene]

pol.y[1-[ 6-[ 3(E) - (3- et hoxy-4-.net hoxyphenyl ) acryl oyl oxy] -

hexyl oxycar bonyl ] - 1- et hyl et hyl ene- co- 1- net hoxycar bonyl - ethylene]
poly[l-[6-[3(E)-(3-ethoxy-4-net hoxyphenyl jacryl oyl oxy] -

hexyl oxycar bonyl ] - 1- net hyl et hyl ene- co- 1 - but yl oxy- carbonylethylene]
pol y[I-[6-[3(E)-(3-ethoxy-4-methoxyphenyl)acryl oyl oxy] - 63

hexyl oxycar bomyldedy: Maaﬂhdd¥ﬂbdﬁﬂﬁéﬁnyibﬁhywéﬁgiadiﬂuﬂ74¥§NE)—(3 4-

[I-]6-][3(E)-(2-ethoxy-4[err].-nethaoxyhi phenyl -

acryl oyl oxy]h G%ﬁﬁﬁﬂﬂﬁﬂﬂ Fii iﬁﬁ} ngpponyl] -1-

met hoxycar bonylkethviret! ]egﬂmlene]

pol y[ 1-[6-] 3( t ho met hoxybi phenyl -

acryloyloxy]h@?}& }yJ§r§§$ﬁ5 7ﬁ9ﬁ%ﬂ%ﬂﬁﬁﬂ§999ﬁﬁﬁhﬁnyl)acrYlOYloxY]‘
et hoxycar bony bek yTekh¥onliny-angle tidAebhylenel

poly[l-[6-[3(E) et hox err] nethoxyblphenyl- 4-yl) -
acry|oy|oxy)h@?&VJ}yé§r6§#€br<f- RO YetnproRe>xyeheny 1) acryloyloxy] -
pr opoxycar bonybn %i@&&hbh?ﬂ.']y-he'ﬁ%]thylethylene]

poly[1-[6-(3(E)-(2-pro % §£err] et hoxybi phenyl - 4-yl) -

acryl oyl oxy] hEQ}VcE%y-[ rdHE sty 1edhexys 3rProprsyRienyl) acryloyloxy] -

DVODOXycarbO“Mhheéy!EbE%b%&hﬁLQ“%Et&@EéEh&QeB%@E) (2- propoxy-4
-ethoxyblphenyl y[x [8 {3(E) - (4-ethoxy-3-propoxyphenyl)acryloyloxy] -
octylcarbonyl]—1-methylethylene—co-1-[8-[3(E)—(3,4-
dimethoxyphenyl) acryloyloxy] octylcarbonyl] -1-methylene]
poly[1-[9-[3(E) - (4-ethoxy-3-propoxyphenyl)acryloyloxy] -
nonylcarbonyl] -1-methylethylene-co-1-[6-[3(E)-(3,4-
dimethoxyphenyl) acryloyloxy] hexylcarbonyl)] -1-methylene]
poly{1-{10-[3(E) - (4-ethoxy-3-propoxyphenyl)acryloyloxy] -
decylcarbonyl] -1-methylethylene-co-1-{10-[3(E)-(3,4-
dimethoxyphenyl)acryloyloxy] decylcarbonyl] -1-methylene]
poly{1l-{6-[3-[3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxy) phenyl] acryloyloxy] hexyloxycarbonyl] -1-
methylethylene}

poly{1-[11-[3-[3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxy) phenyll] acryloyloxy)] undecyloxycarbonyl] -1-
methylethylene}

poly{1-[6-[3-[3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxy) phenyl] acryloyloxy] hexyloxycarbonyl] -1-
methylethylene-co-1-{10-[3 (E) - (3,4-dimethoxyphenyl) -
acryloyloxyldecylcarbonyl] -1-methylethylene} .
poly{1-[11-(3-[3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxy) phenyl] acryloyloxylundecyloxycarbonyl] -1-
methylethylene-co-1-[8-[3(E) - (4-ethoxy-3-propoxyphenyl) -
acryloyloxyloctylcarbonyl] -1-methylethylene}
poly{1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-
yl)acryloyloxyl hexyloxycarbonyl] -1-methylethylene}
poly{1-[11-[3(E)- (2-ethoxy-4'-methoxybiphenyl-4-



acryl oyl oxy] hexyl oxy-1 - met hyl et hyl ene- co- 1-

but yl oxycar bonyl - 1- net hyl et hyl ene]

pol y[ 1-[6-[ 3(E) - (2- propoxy-4[err]-ethoxybi phenyl -4-yl) -

acryl oyl oxy] hexyl oxy-1| - net hyl et hyl ene-co-1 -

pent yl oxycar bonyl - 1- net hyl et hyl ene] _

pol y[ 1-[ 6-[ 3(E) - (2- propoxy-4[ err] - et hoxybéphenyl -4-yl ) -

acryl oyl oxy] hexyl oxy-1 - met hyl et hyl ene- co- 1-

hexyl oxycar bonyl - 1- met hyl et hyl ene] pol y[ 1-[ 6-[ 3(E) - ( 2- propoxy-4[err]
- et hoxybi phenxdl)écwy)loyacaWI%ﬂd@@gmﬁma%d 11rrmewtetylyétﬂr}am}l [ 2-
ethylhexyloxycarbanyl qylethylene] (20 )

pol y[ 1- [ 6- [ 3( BPLY: x{ée@[ er (3 -Shhasnd ﬁ}?etﬁgﬂxyblmenyl"l-

acryl oyl oxy] hgrwla@ma;ﬁ ]]héq}l&i;@ﬂa@tﬂwﬁr]edc@mekhylethylene -co-1-

octyl oxycar bo

n t hy| et hyl

pol y[ 1-] 6- [ 3( é¥11(2{3rreﬁ%oy - %ﬁ%ﬂ%t%@@%ﬂhew%ﬂ)ﬂ”acrleYl'
acryl oyl oxy] h@xcxﬂ]w AW darbomii i 1ededNet 1 bne )
undecyloxycarbonyl ne%gxkﬁtqﬁbene]

pol y[ 1- [ 6-[ 3- P9 tlﬁcbéy neEHeE A et iphenyl -4 -
nEthOXY)pheanhQQbY&ngQ KSR PBHY1 -1 - methylethylene co-1-
nethylethylene co-1-do ecyloxycarbonyl 1- nethyl %pgj

pol y[ 1- [ 8- [ 3- [(8- 8t Fdx\ 44 et ARy aRs B ORGIYERS Wﬁﬂﬁ;}’ 16>A<Y1°°tyl'
net hoxy) pheny bhagonkay l—quHﬂl&wq@rﬂéqnyl ]1-1-

nmet hyl et hyl ene- co- 1- oct adecyl oxycar bonyl - 1- net hyl et hyl enel

_ Example 7
Poly[1l-{6-[3 (E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-[2-ethylhexyl-
oxycarbonyl] -1-methylethylene]

0.34 g (0.91 mmol) of 6-[3(E)-{3-ethoxy-4-
methoxyphenyl) acryloyloxyl hexyl 2-methacylate, 0.01 g
(0.05 mmol) of 2-ethylhexyl methacrylate (Fluka 64072)
and 1.6 mg (0.0095 mmol) of 2,2'-azobisisobutyronitrile
are dissolved in 1.9 ml of tetrahydrofuran (THF). The
solution is flushed with a gentle stream of argon for 30
minutes. .The reaction vessel is then closed air-tight
and is heated to 55°C for 15 hours. Thereafter, the
vessel is opened, and the solution is diluted with 2 ml

of THF and is added dropwise to 0.9 1 of diethyl ether



pol y[I-[6-]3-
met hoxy) pheny
met hyl et hyl en
pol y[Il-[6-]3-
met hoxy) pheny
nmet hyl et hyl en
pol y[I-[6-[3-
met hoxy) pheny
met hyl et hyl en

pol y[1-[6-[3(

yl )acryl oyl ox\¥l

pol y[ 1-[6-[ 3(
yl)acryl oyl ox

65 PATENT CLAI

which Merr]

[ 3- met hoxy- 4- (4-trans-pentyl cycl ohexyl -

| Jacryl oyl oxy] hexyl oxycar bonyl ] - 1-

e-co- 1-al |l yl oxycarbonyl - 1- met hyl et hyl ene]

[ 3- met hoxy-4- (4-trans-pentyl cycl ohexyl -

| ] acryl oyl oxy] hexyl oxycar bonyl ] - 1-

e- co- 1- [ 2- phenoxyet hoxycar bogiyl ] - 1- net hyl et hyl enel
[ 3- met hoxy- 4- (4-trans-pentyl cycl ohexyl -

| I acryl oyl oxy] hexyl oxycar bonyl ] - 1-

Qv}ﬁ.(l'é]-'ét&ﬁﬁr%”ﬁ P Y | Aok Atdvd enefn
E) - (2-et hoxy-4| err -me.thosgybiphczanylﬁ-%i%ﬂz%l €

NESARIGAkEG e ifethiktarsd aff @ad-igrbadtal | ene]
oo eidaX et idd gRISHUBD I RN vAiter-jet pump. For
Y. h%fyloxycarhonylj-l-nethylethylene-co-l- cyanoet hyl ene]
ENhIMoF [di cHIRInRe thdlrRC Wrld RGN Q¥R iiitladdc it e, group:
of diethyl ether. This process is repeated until no
more monomer is detectable by thin-layer chromatography.
Filtration and drying at 50°C under reduced pressure
from a water-jet pump give poly{i-[6-([3(E)-(3-ethoxy-4-
methoxyphenyl) acryloyloxy] hexyloxycarbonyl] -1-
methylethylene-co-1-[2-ethylhexyloxycarbonyl] -1-
methylethylene] .

The 6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyl-
oxylhexyl 2-methacrylate used as starting material is
prepared analogously to the poly([i1-[8-[3(E)-(4-ethoxy-3-
propoxyphenyl)acryloyloxy] octyloxycarbonyl] -1-
methylethylene] (Example 3).

The following polymers can be synthesized in an
analogous manner:
poly([i-[6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-[2-ethylhexyl-
oxycarbonyl] -1-methylethylene] (9:1)
poly[1-[6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-[2-ethylhexyl-
oxycarbonyl] -1-methylethylene] (4:1)
poly[1-[11-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
undecyloxycarbonyl]—l-methyletﬁylene-co-l-[2—ethylhexy1—
oxycarbonyl] -ethylene] .
poly[1-[8-[3(E)- (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
octyloxycarbonyl] -1-methylethylene-co-1-hexyloxy-
carbonylethylene]
poly{1-(6-[3(E)-(3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-methoxycarbonyl-
l-methylethylene]
poly[1-([6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -

flexr purd Hqafian otthe, Jamarais gimaacl ved [igt rdbqutrr] in



acrylate, nethacrylate, 2-chloroacrylate, 2- phenylacrylate; acrylam de,
nmet hacryl am de, 2-chl oroacryl am de and 2-phenyl acryl am de which are
optionalfy N-substituted by l'ower al kyl; vinyl ethers, vinyl esters,
styrene derivatives, siloxanes; M denotes a recurring nononmer unit
from the group: acrylate met hacryl ate, 2-chl oroacrylate, 2-

phenyl acryl ate, acryl ani de, nethacryl anmi déZ 2-chl oroacryl am de and

2- phenyl acryl am de which are optionally N-substituted by |ower alkyl; vinyl
ethers, vinyl esters; straight- chain.or branched alkyl esters of acrylic

or methacryl i heéd6y Thx gaééﬂﬂ;o@iprf @étﬁfw&wl&ﬁer@éhﬁ%wmﬁy@&menﬁikyl

vinyl ethers or esters ﬁhenox kyl acryl ates or phenoxyal kyl
nmet hacryl at es %ﬁm cryl ates or hydroxyal kyl nethacryl ates,

phenyl al kyl 35 }atﬁsmrw)(@mtﬁiéﬂmhoﬁgm@émh@&me m@ékyiowék%ﬂs

having 1 to 2 pref er abl to 20 articul ar to 18, . car

at ons; acrylcnh%%X¥Q¥YqﬁﬁbQR¥%Atﬁﬂ@??¢¥;e%ﬁ¥¢%ﬁﬁaCQF%EE?@@%%W? Fonyl -
1-methylethylene]

poly[1-(6-[3(E)- (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1l-butyloxy-
carbonyl-l-methylethylene]
poly{1-[6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl]—1—methylethylene-co—1-pentyloxy—
carbonyl-1-methylethylene]
poly(1-{6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-hexyloxy-
carbonyl-1l-methylethylene]
poly[i-[6-(3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene~co-1-octyloxy-
carbonyl-1l-methylethylene]
poly(1-[6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-dodecyloxy-
carbonyl-1l-methylethylene]

poly[1-[6-[3(E)- (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-octadecyloxy-
carbonyl-1l-methylethylene]

polyl[1-{6-[3(E) - (3-ethoxy-4- methoxyphenyl)acryloyloxy]—
hexyloxycarbonyl] -1-methylethylene-co-1-allyloxy-
carbonyl-l1l-methylethylene]

poly([1-[6-[3(E)- (3-ethoxy-4-methoxyphenyl)acryloyloxyl] -
hexyloxycarbonyl] -1-methylethylene-co-1-phenylethylenel
poly[1-[6-[3(E)- (3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-methoxycarbonyl-
ethylene]
poly(1-[6-[3(E)-(3-ethoxy-4-methoxyphenyl)acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene-co-1-butyloxy-
carbonylethylene]
poly[1-[6-[3(E) - (3-ethoxy-4-methoxyphenyl)acryloyloxyl] -



or siloxanes; [err] w, Werr] and werr] are nolar fractions of the
comononers wth O <wfJerr] 1, O [err] werr] <1 and O [err] wWerr] [err]
0.5; S[err] and S[err] , independently of one another, denote a spacer
unit,, such as a straight-chain or branched al kyl ene group -(CH err]) which
is optionally nonosubstituted or polysubstituted by fluorine, chlorine or

cyano, or a chain of the formula -(CHerrk3[err]-L-(CHerr])[err]-, in
whi ch L denotes a single bond or |inking functional groups, such as -0,
-CO0-, -0O0C-, -NR[err]-, -NR[err]-CO, -CO-NRerr]-, -NR[err]-CQOO,

-OCO-NR[err] R 2 N € 3 gﬂ;,tgﬁ _=C.er P i R1
denot es hydrogeerf}l(\)ir Iygfwer ozilg%ll |i[a(r?lidé’drhy;ilne eac croeplr es%aﬁfoeadn ]\f%]%e er from
1 to 20, withPHY Brohfi<sld Flat (2-ethoxys 4 erwgt Iokyts pHRirerkj4 -y1) -

i ndependent | y 5Q&- 1@331!}@ Qﬁﬂ@ = I+ Mo Wi ch Rerr]
denot es hydrogenygr%?q ower] alxl%/ll; Xaerﬁocca%%ﬁq ]Ymgr#ﬁg‘%tﬁyr}fgﬁef ently of one
anot her, denoféthpivsgabomnmlidrmeshydigtdlenelcyano, alkyl having 1 to 12

carbon atons waheh li—SLGQFItBi(@I’)aJ('%eiﬁ%&—%u%a%%ﬁ}b‘igﬂe@&laﬂq a}'l[r}__vvhi ch a CH2
group or a plurality.of non- neighboring err| “groups -rray optionally be
repl aced by OACI loxghbexylgraicarteam]; - lamethyAlesihyilenenrdepandent | y of
one another, deRek§carbonyl-1-methylethylene] (19:1)
poly[1-[6-(3(E) - (2-ethoxy-4'-methoxybiphenyl-4-y1) -
acryloyloxy] hexyloxycarbonyl] -1-methylethylene-co-1-
propoxycarbony1;1-methylethylene]
poly[1-[6-[3(E) - (2-propoxy-4'-ethoxybiphenyl-4-yl) -
acryloyloxyl hexyloxy-1-methylethylene-co-1-[2-methyl-
propoxycarbonyl]—1—methylethy1enei
poly{1-[6-[3(E)-(2-propoxy-4"'-ethoxybiphenyl-4-y1) -
acryloyloxy] hexyloxy-1-methylethylene-co-1-
butyloxycarbonyl-1-methylethylene]
poly(1-[6-[3(E) - (2-propoxy-4'-ethoxybiphenyl-4-yl) -
acryloyloxyl hexyloxy-1-methylethylene-co-1-
pentyloxycarbonyl-1-methylethylene]
poly [1-[6-[3(E) - (2-propoxy-4'-ethoxybiphenyl-4-y1)-
acryloyloxyl hexyloxy-1-methylethylene-co-1-
hexyloxycarbonyl-1-methylethylene]
poly[1-[6-{3(E) - (2-propoxy-4'-ethoxybiphenyl-4-y1)-
acryloyloxylhexyloxy] -1-methylethylene-co-1-[2-
ethylhexyloxycarbonyl-1-methylethylene] (20:1)
poly[1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-yl) -
acryloyloxy] hexyloxycarbonyl] -1-methylethylene-co-1-
octyloxycarbonyl-1-methylethylene] -
poly[1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-yl) -
acryloyloxylhexyloxycarbonyl] -1-methylethylene-co-1- .
undecyloxycarbonyl-1-methylethylene]
poly([1-[6-[3-[3-methoxy-4-(4-trans-pentylcyclohexyl-
methoxy) phenyl] acryloyloxy] hexyloxycarbonyl] -1-
methylethylene-co-1-dodecyloxycarbonyl-1-methylethylene]
poly[1-[8-[3-[3-methoxy-4- (4-trans-pentylcyclohexyl-



67 phenyl ene, pyridine-2,5-diyl, pyrimdine-2,5- diyl,

1, 3-di oxane- 2, 5-diyl, cycl ohexane-1,4- diyl, piperidine-1.,4-diyl or

pi perazine-1,4- diyl which is unsubstituted or optionally substituted by
fluortine, chlorine, cyano, alkyl, alkoxy or fluoroal koxy; B and B[err],

i ndependently of one anot her, denote phenylene, pyridine-2,5-diyl,
pyrimdine-2,5- diyl, 1,4- or 2,6-naphthgtene, 1, 3-di oxane- 2,5-diyl ar
cycl ohexane- 1, 4-diyl which is unsubstituted or optionally substituted by
fluorine, chlorine, cyano, alkyl, alkoxy or fluoroal koxy; C and C ,

i ndependent | ymet hef¢) pRehian acdgu@woﬁtpﬂwcng%ia%oh 1yngubstituted or
(0]
6

optionally substLt teﬂyiy fLuorlne, C rine, cyano, _a Eyl, al koxy or

f 1 uor oal koxy, ™8k §;?F PRE-$O51gPgadgeyilgryearbamylyfl-" 2 5.

t hi ophenyl enepeghpibbhgnghene or 1,4- or 2,6- naphthylene; K and Klerr],

i ndependently of one another, denote hydrogen, fluorine, chlorine, cyano,

nitro or a stPﬁiﬁﬁ%?éﬁaﬂﬁ‘é?'B?&ﬁ@ﬁ¥d4aﬂﬁy ragsgBRPLYAFKgilobenyl -

al kyl - CO,NR3 @&t Bbky) pRERY 1 Q8Ryloyloxy] hexyloxycarbonyl] -1-
methylethylene-co-1-allyloxycarbonyl-1-methylethylene]
poly[l-[6-[3-[3-methoxy-4-{4-trans-pentylcyclohexyl-
methoxy) phenyl]} acryloyloxy)] hexyloxycarbonyl] -1-
methylethylene-co-1- [2-phenoxyethoxycarbonyl] -1-
methylethylene]
poly[1-[6-[3-[3-methoxy-4-(4-trans-pentylcyclohexyl-
methoxy) phenyl}acryloyloxy] hexyloxycarbonyl] -1-
methylethylene-co-1- [2-phenylethoxycarbonyl] -1-
methylethylene]
poly(1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-
yl)acryloyloxy]hexyloxycarbonyl]Ql-methylethylene—co—l-
phenylethylene]
poly[1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-
yl)acryloyloxyl hexyloxycarbonyl] -1-methylethylene-co-1-

cyanoethylene]



having 1 to 20 carbon_atonms which is optionally substituted by fluorine,
chlorine, cyano or nitro and in which one CH2 group or a plurality of

non- nei [ ps may optionally be replaced by -O, -CH=CH or
C[err]g“]mul'ﬂmmm err] denotes hydr ogen or lower alkyl; with the

proviso that at I'%ast dne of the rings A, B and C and/or at |east one of
the rings Alerr], Blerr] and Clerr] repregents a phenylene radical which is
substituted by at |east one 68 al koxy group or fluoroal koxy group, and,

i f K denotes al koxy or fluoroal koxy, at |east one of the rings A B and C

and/or at |east one of the rings A[er [égr nd Clerr] represents a
Ay A

phenyl ene radi cal which is substi t utk t one further al koxy group
or fluoroal koxy group; Z, z[err], Zlerr] and Z[err], independently of one

anot her, denote a single coval ent. bond, -(CH,err rr - CO,
-CO 0O, -00ct- -NR efir iymeéﬂﬁ[&?‘?]gfin%f‘é‘hr]f&%@ ]I('CH[err]) [err]-O
-O (CHerr]) [err]- (CH[err])[err] NR[err]- or -NR [err](CH err]) [err]-
in mhich_R[err] denot es hydrogen or | ower al kyl;

JO-HO-+ O~ o=

P n Y © w

T SRR I I S =
L -p'. i 'Y, 0 W‘
l—hiﬂ?

in which

M* and M*' denote a recurring monomer unit from the
group:

acrylate, methacrylate, 2-chloroacrylate, 2-
phenylacrylate; acrylamide, methacrylamide,
2-chloroacrylamide and 2-phenylacrylamide
which are optionally N-substituted by lower
alkyl; vinyl ethers, vinyl esters, styrene
derivatives, siloxanes;

denotes a recurring monomer unit from the
group:

acrylate, methacrylate, 2—chloroacrykate{ 2-
phenylacrylate, acrylamide, methacrylamide,
2-chloroacrylamide and 2-phenylacrylamide
which are optionally N-substituted by lowerxr
alkyl; vinyl ethers, vinyl esters; straight-
chain or branched alkyl esters of acrylic or
methacrylic acid, allyl esters of acrylic or

methacrylic acid, alkyl vinyl ethers or



t T denotes—an—integer froml to 4; u denotes an i nteger

fromlto r n and n[err], independently of one another,
denote O !”m] lUﬂ Eﬁ ynmer as clainmed in claim1, in which
L _ . : . :

Merr],Me have the neanings stated in claim1 and in
whi ch D denotes oxygen; X and Y denot e hydrogen; w

denotes 0 <w < 1; wWerr] denotes¢g@; wWerr] denotes 0 <
Werr] <0.5; p denotes 0; n denotes 0 or 1; Z[err]
denotes a single coval ent bond, -CHerr]CHerr]-, -0,

-CHerr]-O, -0 CHerr] -, - GRtE+, p@éggxyanyl acrylat@%ngﬁss phenyl ene,
pyrldlne-2,5-d|yl or pyr|n1d|ne ‘2, 5-diyl ch 1s”unsubstituted or

substituted by al koxy or phespsxléyy): m@ﬁ@agrylates or hyRarxyadkary| ene,
pyridine-2, 5-diyl, yr'”‘gbgﬁigtésdb¥lhy@¥6&9ggk§ﬂeg%tﬁa@&éha%es,

di oxane-1, 5 di yl mhlch I s unSubstituted 69 substitutéd by al koxy or
f1 uoroal koxy: with the prBbesylepkylapcrydstesnerophenylalkyd B and C

represents a phenyl ene ragiefborylates, the alkyl radicals having 1 to
20, preferably 5 to 20, but in particular §
to 18, carbon atoms; acrylonitrile,
methacrylonitrile, styrene, 4-methylstyrene
or siloxanes; _

w, w and w’ are molar fractions of the comonomers with b
<w<1, 0 Z w' < 1and 0 € w® < 0.5;

s' and 8, independently of cne another, denote a spacer
unit, such as a straight-chain or branched
alkylene group -(CH,),- which is optionally
monosubstituted or polysubstituted by
fluorine, chlorine or cyano, or a chain of
the formula - (CH,),-L-(CH,),-, in which L
denotes a single bond or linking functional
groups, such as -0-, -C00-, -00C-, —NRl—,
-NR*-CO-, -CO-NR'-, -NR'-COO-, -OCO-NR'-,
-NR*-CO-NR*-, -CH=CH-, -C=C-;
in which R denotes hydrogen or lower alkyl
and r and s each represent an integer from 1
to 20, with the proviso that r + s is < 24;

D, D¢, independently of one another, denote -0- or
-NR’-; in which R? denotes hydrogen or lower
alkyl;

X, X', Y and Y', independently of one another, denote-

' hydrogen, fluorine, chlorine, cyano, alkyl
having 1 to 12 carbon atoms which is
optionally substituted by fluorine and in
which a CH, group or\a plurality of non-
neighboring CH, groups may optionally be
replaced by O, -CO0-, -0O0C- and/or -CH=CH-;

A and A', 1independently of one another, denote



which is substituted by at |east one al koxy group or fluoroal koxy group

and, if K denotes alkoxy or fluoroal koxy, at |east one of the rings B and C

represenfs ncal which is substituted by at |east one further

.aI koxy gr mll awﬂ y gr oup 3. A polyner as clained in claim2,
r rr

X, Y, K Zerr], B, C, n and p have the neani ng

stated |n cIa|n12 and I n mhlch w ¢7denotes 1; wWerr] denot es

0 and w [err]
which Merr], Merr],

w err] have the neaning
phenyl ene which is unsub
or cycl ohexane-1, 4-diyl;

denotes 0. 4. A polyner as clained in claim2, in
Sferr], D, X Y, K Zerr], n, p, w, Werr] and

é A0, 141 éi dine-$egotes
% !Sflcfg% (tglltuted b%l'k r%)“r‘lf}rllj%roa koxy,

il C 1, 3- dloxam:t%sdurnenw hexame 5, 4-

unsubstituted or substungf§ht) BbEPNY: L - f'éﬂﬁﬂggKﬂﬁ Yoiphidy {he- Proyi so

t hat one of the phenyl ene radlcals present IS
al koxy group or fluoroal

tituted by at | east one

Kby grivigph skl ungubetddngied o mtyl@rally

f1 uoroal koxy, at |east orgqﬂpsftfg]ﬁ:é@ Iﬁ]ﬁ) caéﬁlcplrﬁgnt%,},éngybst ituted
or oa : A

by at |east one further al koxy group

‘koxy group

pol yner as clained in cl & :|aﬂh9KXﬁpm4ﬁ#uqu%I&9¥x.

B and B,

C and C',

K and K!',

independently of one another, denote
phenylene, pyridine-2,5-diyl, pyrimidine-2,5-
diyl, 1,4- or 2,6-naphthylene, 1,3-dioxane-
2,5-divl or cyclohexane-1,4-diyl which is
unsubstituted or optionally substituted by
fluorine, chlorine, cyano, alkyl, alkoxy or
fluoroalkoxy;

independently of one another, denote
phenylene which is unsubstituted or
optionally substituted by fluorine, chlorine,
cyano, alkyl, alkoxy or fluoroalkoxy, or
pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenylene, 2,5-furanylene or 1,4- or 2,6-
naphthylene;

independently of one another, denote
hydrogen, fluorine, chlorine, cyano, nitro or
a straight-chain or branched alkyl, alkoxy,
alkyl-CO0O, alkyl-CO-NR® or alkyl-OCO group
having 1 to 20 carbon atoms which is
optionally substituted by fluorine, chlorine,
cyano or nitro and in which one CH, group or
a plurality of non-neighboring CH, groups may
optionally be replaced by -0-, -CH=CH- or |
-C=C- and in which R® denotes hydrogen or

lower alkyl;

. with the proviso that at least one of the

rings A, B and C and/or at least one of the
rings A', B' and C' represents a phenylene

radical which is substituted by at least one



D, X, Y, K—Z[erri—B—€ -n-and p have the neaning stated in 70 claim4

and in mhl otes 1; werr] denotes 0 and werr]
denot es m’,mm’, wauﬁ as clainmed in any of clainms 1-5,
pol y[] - oxyphenyl)acryloyloxy]-

hexyloxycarbonyl] 1- net hyl et hyl ene]

pol y[1-[11-[3(E)- (3, 4-di et hoxyphenyl ) acr 8oyl oxy] -

undecyl oxycar bonyl ] - 1- net hyl et hyl ene]
poly[I-[11-[3(E)- (3, 4-di met hoxyphenyl )acryl oyl oxy] - undecyl oxycar bonyl ]

- 1-net hyl et hyl ene] pol y[ |a-l(k%7<[ya(di)01@'cﬁ§ ho =KX yreeny,| Jaaad y| oy loxy] -
oct yl oxycar bonyl ] - 1- net hy.

eth enej
pol y(1-[6-[3-[ 3-nmet hoxy- ‘%éﬁaﬁgm ﬁ%ﬁmkoxy, at least one
met hoxyphenyl ] acryl oyl oxy:ifh@h)g @syesy kond ]a-nh' dT%triaMoQt e AR)st one

pol y[1-[6-[ 3(E) - ( 2- et hoxy nethoxyb eny| - 4-
yl)acryl oyl oxy] hexyl oxycé?rfb%%ﬁ ]1"1P—‘31‘?etphyl “éna r?presenﬂ?e quse of

phot ocrossl i nkabl e pol ynmr@&e@ﬂealﬁmidal admc@ﬂ‘ i¢ ¥uBstlitueed iy dihe
production of orlentatloiﬁa%ﬁrs fQ ﬁﬂmals and their use in
optical conponents, in p t BERYEF Rybrid | ayer
el enent s. fluoroalkoxy group;
Zz, Z', z' and Zr, independently of one another, denote a
single covalent bond, -(CH,).-, -0-, -CO-,
-C0-0-, -0-0C-, -NR*-, -CO-NR®-, -R*N-CO-,
-(CH,),-0-, -O-(CH,),-, -({CH,),-NR*- or
-NR*- (CH,) ,-; in which R* denotes hydrogen or
lower alkyl;
t denotes an integer from 1 to 4;
u denotes an integer from 1 to 3; and
p. p'. n and n', independently of one another, denote 0
or 1.
2. A polymer as claimed in claim 1, in which MY, M,

s' and K have the meanings stated in claim 1 and in which

D denotes oxygen;

Xand Y denote hydrogen;

w denotes 0 < w < 1;

w denctes 0;

w? denotes 0 < w° < 0.5;

o) denotes 0;

n denotes 0 or 1;

z* denotes a single covalent bond, -CH,CH,-, -O-,
-CH,-0-, -0-CH,-, -CO-O- or -0-0OC-;

C denotes phenylene, pyridine-2,5-diyl or

pyrimidine-2,5-diyl which is unsubstituted or
. substituted by alkoxy or fluoroalkoxy; and
B denotes phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, cyclohexane-1,4-diyl or

dioxane-1,5-diyl which is unsubstituted or



A

1

A polymer as claimed in claim 2, in which M, st,

A polymer as claimed in claim 2, in which MY, M,

69

substituted by alkoxy or fluoroalkoxy;
with the proviso that at least one of the

rings B and C represents a phenylene radical

‘which is substituted by at least one alkoxy

group or fluoroalkoxy group and, if K denotes
alkoxy or fluoroalkoxy, at least one of the
rings B and C represents a phenylene radical
which is substituted by at least one further

alkoxy group or fluoroalkoxy group.

1

Y, K, Zl, B, C, n and p have the meaning stated in

2 and in which

denotes 1;
denotes 0 and

denotes 0.

2

s', D, X, Y, K, Z', n, p, w, w' and w° have the meaning

stated in claim 2 and in which

B

5.

A polymer as claimed in claim 4, in which Ml, s,

denotes phenylene which is unsubstituted or
substituted by alkoxy or fluoroalkoxy, or
cyclohexane-1,4-diyl; and

denotes phenylene which is unsubstituted or
substituted by alkoxy or fluoroalkoxy,

with the proviso that one of the phenylene
radicals present is substituted by at least
one alkoxy group or fluoroalkoxy group and,
if K denotes alkoxy or fluoroalkoxy, at least
one of the phenylene radicals present is
substituted by at least one further alkoxy

group or fluorocalkoxy group.

1

D, X, Y, K, z!, B, C, n and p have the meaning stated in



. "M

70

claim 4 and in which

W denotes 1;

w' denotes 0 and

w? denotes 0.

6. A polymer as claimed in any of claims 1-5,

poly([i-[6-[3(E)-(3,4-dimethoxyphenyl}acryloyloxy] -
hexyloxycarbonyl] -1-methylethylene]
poly[1-[11-[3(E)-(3,4-diethoxyphenyl)acryloyloxy] -
undecyloxycarbonyl] -1-methylethylene]
poly[1-[11-[3(E)-(3,4-dimethoxyphenyl)acryloyloxy] -
undecyloxycarbonyl] -1-methylethylene] _
poly[1-({8-[3(E) - (4-ethoxy-3-propoxyphenyl)acryloyloxy] -
octyloxycarbonyl] -1-methylethylene]

poly{1i-[6-[3- [3-methoxy-4- (4-trans-pentylcyclohexyl-
methoxyphenyl] acryloyloxyl hexyloxycarbonyl] -1-
methylethylene}
poly[1-[6-[3(E)-(2-ethoxy-4'-methoxybiphenyl-4-
yl)acryloyloxy] hexyloxycarbonyl] -1-methylethylene] .

7. The use of photocrosslinkable polymers as claimed
in any of claims 1 to 6 for the production of
orientation layers for liquid crystals, and their use in
optical components, in particular for the production of

hybrid layer elements.



