LI NEAR AND CYCLI C POLYMERS CR QLl GOVERS HAVI NG A P gREA(LT?FI VE The -
iRAvention i S@)g@{\?g @hz é&{&ﬂear and cyclicl [9 §/me - or ol i goners -
having a pho I%% for use as orientating layers for _
liquid crystals. BACKGROUND OF THE ART The alignnent of |iquid crystal

phases in-cells can FDeHUJFFMV\NNQWtRCDGH@rAGUBa‘éfélS\nﬁﬂ@rl'a%dJsUa' l'y
effected by rubbing a glass plate coated with a polyner |ayer or by the

inclined vapour deposition of a [err] layer on a glass phq:(n quggl y
uniformy aligned layers are produced in this nmanner. owever, al so
possible to obtain a structured orien- tation of the I|qU|d crystal phase.

This can be achi eved, for exanple, by coating a g pol y
wi th which are adm xed, for exanpl e, em o 36 6 S 54 @y&st
nol ecul es or photochem cally dineri za‘%‘%

The invention is concerned with novel linear and cyclic

polymers or oligomers having a photoreactive ethene group for
use as orientating layers for liquid crystals.

The alignment of liquid crystal phases in cells can be
brought about in various ways and is usually effected by rubbing a
glass plate coated with a polymer layer or by the inclined vapour
deposition of a SiOy layer on a glass plate. Mainly uniformly
aligned layers can be produced in this manner.

-

It is, however, also possible to obtain a structured
orientation of the liquid crystal phase. This can be achieved, for
example, by coating a glass plate with a polymer with which are
admixed, for example, photochemically orientatable dyestuff
molecules or photochemically dimerizable molecules, as
described, for example, in EP-A-0445629.  These methods are,
however, not optimal, since on the one hand the solubility of such
orientatable molecules in the polymer is limited and on the other
hand the stability with time can not be guaranteed to a sufficient
extent. A further possibility for the production of
photochemically orientatable polymer layers is described, for
example, in Jpn. J. Appl. Phys. Vol. 31 (1992), 2155 and comprises
esterifying the free hydroxy groups on the polymer with
dimerizable units. A disadvantage of this method is, however, the
fact that the esterification of the free hydroxy groups on the
polymer with photochemically dimerizable units usually leads to
a non-reproducible and, above all, to an incomplete conversion.

The free hydroxy groups still present in the orientating layer lead
to an undesired ion solubility.

There is therefore a need to find an orientating layer which
-no longer has the aforementioned disadvantages.

The invention is accordingly cohCemed__ with polymers
having isomerization/dimerization units of the general formula:

\.\
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“ecul es, as described, for exanple, in EP-A-0445629. ese “net hods.:ar e
hewever, not optimal, since on the ofe hand the solubility of such
orlentatable nol ecules in the polynmer is limted and on the other hand the
stablllty with time can not be guaranteed to a sufficient extent. A further
possibility for the producfion of photochem cally orijentatable pol yner

| ayers i s described, for ekany In JomN\J: AOp Phys. Vol . 31 (1992),
2155 and conprises esterify4 -f-rdr- oupls on the polynmer with
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af orenenti oned QhﬁﬁqMﬁntages

Ma; Mb, Mc sighify monomer units for -homo- or copolymers;

X, ¥, 2 indicate mole fractions of the copolymers,
whereby in each case
O<x<g1;0cgy<tiandO0<cz<1;

Sa, Sb represent spacer units;

Za, Zp represent molecule units which can undergo
photochemical isomerization/dimerization;

n is a magnitude of 4-100 000 and

m is0or1.

The monomer units Mg, Mp and M set forth in general
formula | are units for the formation of homopolymers or
copolymers and have, in the scope of the present invention, the
structures which are usual in polymer chemistry. Such monomer
units are, for example, acrylate, methacrylate, 2-chloroacrylate,
2-phenylacrylate, acryloylphenylene, acrylamide,
methacrylamide, 2-choroacylamide, 2-phenylacrylamide, vinyl
ether, stryrene derivatives, vinyl ester, maleic acid derivatives,
fumaric acid derivatives, siloxanes, epoxides and the like.
Acrylate, methacrylate, 2-chloroacrylate, acrylamide,
methacrylamide, 2-chloroacrylamide, styrene derivatives,
siloxanes and the like are preferred monomer units.

Under the term "copolymers " there are to be understood not
only statistical copolymers but also alternating copolymers, for
example alternating. copolymers from maleic acid derivatives
with styrene. Statistical copolymers are preferably used.
Homopolymers embrace-linear and cyclic polymers such as, for
example, cyclic polysiloxane.

Polymers in which z = 0, but especially homopolymers of
general formula 1-A:
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Lol SUNNARY OF THE INVENTICN The present |nvent|on is dlrected to a polyner
of- fornul a | [err] wherein [err] ar@® nmonomer units for homo- or
copolyners X, y, z are nole fractions of the copol ymers, whereby in each
case [err]<x[err]1; O[err]y[err]1l and.O[err]z<1; [err] are spacer units;
[err] are nolecule units which can undergo photochem - cal

| sonmeri zation/dinerization; nis from4-100 000 and ms O or 1

are especially preferred.

The spacer units S and, respectively, Sp join the
isomerization/dimerization unit (Zz and, respectively, Zp) with
the monomer unit (M and, respectively, Mp). Such spacer units
are known per se. In the present instance the term "spacer units”
Sa and Sp signifies, for example, independently of one another, a
n-alkylene chain with 1 to 10, preferably with 1 to 4, carbon
atoms, a cycloalkylene group with 3 to 8 carbon atoms, preferably
with 5 or 6 carbon atoms, or phenylene, which can be substituted
with lower alkyl or lower alkoxy, -CN, -NO2, but especially with

halogen, or carbonate, an ester group, an ether group and the like
or a combination of the said groups.

Methylene, 1,2-ethylene, 1,3-propylene, 1,4-butylene, |
cyclopentane-1,2-diyl, cyclopentane-1,3-diyl, cyclohexane-1,3-
diyl, cyclohexane-1,4-diyl, 1,2-phenylene, 1,3-phenylene, 1,4-
phenylene, ethyleneoxy, ethyleneoxycarbonyl, ethylenecarboxyl
and the like are examples of preferred spacer units (S and Sp).

The isomerization/dimerization units Zz and Zp are molecule
units which can undergo either photochemical cis/trans-
isomerization and photochemical [2 + 2] cycloaddition and thus
lead to a cross-linking of the polymer or oligomer. The
isomerization/dimerization units Zy and Zp are, as already -
mentioned, linked via the spacer Sz to the monomer unit Ma, or via

a spacer Sp to the monomer unit Mp and each independently have
the general formula

X
\ A3-S, or S
n
Y

In formula II,
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON, The present invention is directed to
a “pol ymer havi ng isonerization/dineri%ation units of the general fornuIaL
[err], wherein [err] signify nmonomer units for honpb- or copoly- ners; x, vy,
z isndicate nole fractions of the copolyners, whereby in each case
O<x[err]1; O[err]y[err]1 and Oferr]z<l;  -3- [err] represent spacer I
uni ts; [ errlring eRF eserdigR&C U] 8-pRbhjIHY ChiaR W IHID R ted O5Hem ca
| someri zation/'di meri 23l jillitued with halogen and in which 1 or 2 CH

groups can be replaced by nitrogen, or 2,5-

thiophenylene, 2,5-furanylene, 1,4- or 2,6-

naphthylene, in which a CH group can be replaced by

nitrogen; _

ring A2 signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen and in which 1 or 2 CH
groups can be replaced by nitrogen, or 2,5-
thiophenylene, 2,5-furanylene, trans-1,4-
cyclohexylene, trans-1,3-dioxane-2,5-diyl or 1,4-
piperidyl;

A3 signifies -COO-, -CO-E-, 1,4-phenylene, which is
unsubstituted or substituted with halogen and in
which 1 or 2 CH groups can be replaced by nitrogen, or
2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-
naphthylene, in which a CH group can be replaced by
nitrogen;

E signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen and in which 1 or 2 CH
‘groups can be replaced by nitrogen, or 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6- _
naphthylene, in which a CH group can be replaced by
nitrogen;

Z1 signifies a single covalent bond, -CH2CHa-, -COQ-,
-OCHa2-, -C=C-, -(CH2)4-, -O(CH2)3-, -(CH2)30- or the
trans form of -OCHzCH=CH-, -CH=CHCH5O-,
-(CH2)2CH=CH- or -CH=CH(CH2)2-;

R1 signifies hydrogen, halogen, cyano, alkyl with 1 to12
carbon atoms, which is optionally substituted with
flourine and in which optionally 1 or 2 non-adjacent
-CH2- groups can be replaced by oxygen, -COO-, -O0C-,
-CO- and/or a -CH2CHa2- group can be replaced by

-CH=CH-;
n signifies 0, 1 or 2;
XY each independently sfgnify hydrogen, halogen, cyano,

alkyl with 1 to 12 carbon atoms which is optionally
substituted with fluorine and in which optionally
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nis a nagnrtude of 4-100 000 and mis 0 or 1 The nDnoﬂ. unrts [err] and
[err] set forth in formula | are unit® for the formation of honmopol yners or
copol ymers and have, in the is scope of the present invention, the
structures which are usual in polyner chem stry. Such nmononer units are,

f6r exanple, acrylate,| gpthagsy. erﬁ ;@ng (baéwgaé@n be%@ﬁ@&.bag ylatc,
acryl oyl phenyl ene, acr ré\ deC _ 09 Ipre rdHanéﬁ pheny-
| acryl am de, vinyl ethe sfyre [ |nyI eic acid

derivatives, fumaric aci d derrvatrves srloxanes epoxrdes and the |ike.
Acryl at e, mﬁah§br yl at §IQQLfI¢hIS§ﬂ§§érynltBat e, acryl ani de, nethacryl ani de,
2-chl oroacryl am de, sty- rene derivatives, siloxanes and the |ike are

preferred mypen Y piBiisd tHatiesrmﬁhfgrreQruer y CRBOYYEET tfshﬁrﬁ/ acoObo, ke

under st ood Rfs ORoY $§ﬁrfy56 2! goQROMIRESHRI AR, Bt oA haY SReYY-
hydrogen or methoxy and Sa and, respectively, Sp do not signify a
single bond.

The isomerization/dimerization units of general formula Il,
the ethene groups of which are not or only to a small extent
incorporated into the polymer under the polymerization
conditions, can be selectively aligned, after the application of the
polymer layer to a carrier, by irradiation with linear polarized
light. This takes places either by isomerization of the ethene
group, by dimerization of the ethene group or by simultaneous
isomerization and dimerization of these ethene groups. Very
specific surface regions can now be aligned by the selective
irradiation of the molecule units of formula Il and these regions’
are also simultaneously stabilized by the dimerization.

The term "1,4-phenylene, which is unsubstituted or
substituted with halogen and in which 1 or 2 CH groups can be
replaced by nitrogen" embraces in the scope of the present
application 1,4-phenylene, 2-fluoro-1,4-phenylene, 2,3-difluoro- .
1,4-phenylene, 2,6-difluoro-1,4-phenylene, 2-chloro-1,4-
phenylene, 2,3-dichloro-1,4-phenylene, 2,6-dichloro-1,4-
phenylene, 2-cyano-1,4-phenylene, 2,3-dicyano-1,4-phenylene, 2-
bromo-1,4-phenylene, 2-methyl-1,4-phenylene, as well as
pyridine-2,5-diyl, pyrimidine-2,5-diyl and the like. 1,4-
Phenylene, 2-fluoro-1,4-phenylene, 2,3-difluoro-1,4-phenylene,
2,6-difluoro-1,4-phenylene, pyridine-2,5-diyl or pyrimidin-2,5-
diyl are especially preferred.

The term "1,4-or 2,6-naphthylene, in which a CH group can
be replaced by nitrogen" embraces in the scope of the present
invention 1,4-naphthylene, 2,6-naphthylene, 1-benzazine-2,6-
diyl and 2-benzazine-1,4-diyl.

The term “alkyl with 1 to 12 carbon atoms, which is
optionally substituted with fluorine and in which optionally 1 or
2 non-adjacent -CHa- groups can be replaced by oxygen, -COO-,
-0O0C-, -CO- and/or a -CH2CHa- group can be replaced by -CH=CH-"
embraces in the scope of the present invention straight-chain and
branched (optionally chiral) residues such as alkyl, alkenyl,

——
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mers, for exanple alternating copolymers frommaleic acid derivatives with =~

styrene. Statistical copolyners are ﬁ)refer- ably used. Honopol yners enbrace
| i near and cyclic poly- ners such as, for exanple, cyclic polysiloxane.
Pol yirers in which z=0, but espeC| aIIy honmopol ymers of formula 1-A: [err]

kA [err] %ﬁ»@owp%ﬂkéhwﬁ ThealREﬁS}foMk 5 & |kéﬁ§peqtl vel y,
[err] 10|nf§{?:,&a§5 1 % Sfé % ‘Jgé] rﬁ ox\y
respectivel ‘Wi t'h @Qé [1 f‘ [err]).
Such spacet af'HoLeR §%‘”31| ‘J(‘ hy'alky va "iﬂ@ term
"spacer unittifuoremethytaikybr rtjermlgalftreféuommeélm @xy,i re@etbentlike of one
anot her anwith ki lamerespectively, e Itot d 210arorefatoaid.y Bkamplesoof, carbon :
at ons, C\frefsrrisy! %'ﬁd%@uléréﬂ fietByl, Oethyarpepyit ®ifyl, PpehsatHexyM th 5 or
6 car bo” Al UBtyl, oM .C-methylpropyl, 1-methylheptyl, 2-methylbutyl, 3-
methylpentyl, vinyl, 1E-propenyl, 1E-butenyl, 1E-pentenyl, 1E-
hexenyl, 3-butenyl, 3E-pentenyl, 3E-hexenyl, 4-pentenyl, 4Z-
hexenyl, 5-hexenyl, 6-heptenyl, 7-octenyl, methoxy, ethoxy,
propyloxy, butyloxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, 1-
methylpropyloxy, 1-methylheptyloxy, 2-methylbutyloxy, allyloxy,
2E-butenyloxy, 2E-pentenyloxy, 3-butenyloxy, 3Z-pentenyloxy, 4-
pentenyloxy, 5-hexenyloxy, 6-heptenyloxy, 7-octenyloxy, 2-
methoxyethyl, 3-methoxypropyl, 3-methoxy-1E-propenyl, 1-
fluoropropyl, 1-fluoropentyl, 2-fluoropropyl, 2,2-difluoropropyl,
3-fluoropropyl, 3,3-difluoropropy!, 3,3,3-trifluoropropyl, 2-
fluoropropyloxy, 3-fluoropropyloxy, 2,2-difluorovinyl, 2-(3,3-
difluoro)propeny! and the like. Especially preferred residues have
1 or, respectively, 2 to 6 carbon atoms.

The term "halogen” denotes in the scope of the present
invention flourine, chrlorine, bromine: and iodine, but especnally
fluorine and chlorine. .

Preferred isomerization/dimerization units of general
formula I are

J[Q—z@ (g

Y OS or Sy 1-A

R‘—-———z‘ C)__ __/ S,orS,
L o) i1-B8

\ 4
A
- 4N Y | I1-C

Th1s Sheet Has Been Ri ﬂ

AR

el




1‘\ iy

'“opt i onal I y one or two rret hyI ene

phenyl ene, which can be substituted With | ower alkyl, |ower al koxy, -CN,
[err] but-especially with hal ogen, or carbonate, an ester group, an am de

group, an ether group and the |like or a conmbination of the said groups.
Met hyl ene, 1, 2-ethyl ene, 1, 3-propylene, 1,4-butylene, 1,2-propylene,
, 3-butyl ene, cyclopentane- 1 ,2-diyl, cyclo- pentane- 1,3-diyl,

cycl ohexane- 1 ,3-diyl, cyclohexane- 1,4- diyl, piperidine- 1,6 4-diyl,

pi per azi ne-.

| ene, , 3- phenyl ene, 1, 4- phenyl ene,
et hyl eneoxy'" &Wﬂe%‘é@?@aﬁ dmw ”n%t ﬁVSeHé arboxyl, CONH- and - CONR in

which R signifies |lower al kyl are exanpl es of

ring Al

ring A2

ring A4

Z1

signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4-naphthylene or 2,6-naphthylene;

signifies 1,4-phenyiene, which is unsubstituted or
substituted with halogen, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
trans-1,4-cyclohexylene, trans-1,3-dioxane-2,5-diyl
or 1,4-piperidyl;

signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen;

signifies a single covalent bond, -CH2CHg-, -COO-,

-OCHa-, -(CH2)4-, -O(CHg)3- or -(CH2)30-;

Rt

SaSb

signifies halogen, cyano, alky! with 1 to 12 carbon
atoms, which is optionally substituted with

fluorine and in which optionally 1 or 2 non-adjacent
-CHz2- groups can be replaced by oxygen or -COO-

and/or a -CH2CH»- group can be replaced by -CH=CH-;

signifies 0, 1 or 2;

signifies hydrogen or alkyl with 1 to 6 carbon atoms,
which is optionally substituted with halogen;

signifies hydrogen, cyano, -COQO-alkyl, alkyl with
1 to 6 carbon atoms, which is optionally substituted
with fluorine; and

signify spacer units;

with the proviso that in formula ll-A simuftaneously n does not

signify 0, A1 does not signify phenyl, R1 does not signify hydrogen

or methoxy, X and Y do not signify hydrogen and S or Sp does not
signify a single bond.

Preferred compounds of general .formula I-A to I-C are
those in which X signifies hydrogen and Y signifies hydrogen,

/
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preferred spacer unrts ([err] and [eér]) The i someri zation/dinmerization

units [err] and [err] are nol- ecul eunits which can undergo . either

phot ochemi cal cis/ trans-isaonerization and photochem cal [2+2]
cycl'oaddition and thus lead to a cross-linking of the polyner or oligoner.

The i somer icyainioor dalkgt iviiak i Pntaug tcarbenr atgang, eiich issr@ptm\aal eady
ment i oned, ugﬁeggw Wi SHHET 1 r;sgél.nt éﬂ&ﬁ ROBAEE"Y 4Bbl #é"ﬁﬁ] e the

spacer [err r§g @?81 m?%ll't S(rerchl&g pen ave the

general for éﬁ%’f signifies 1, 4 phenyl ene,
whi ch is unsubstituted or substituted with hal ogen, cyano and/or nitro and
in which 1 or 2 Rartipuapy cmrefberecbpimermtmn/dmemrza’;mn units are

- 2, 5-thi ophahedeybf garferblirformiudael- AL54:cI'DraSZ forneramgiéyl ene, in which a CH
group can be replaced by nitrogen;

0-S,or S, lla
N
R! / \ \ (o}
0-S,0r Sy b
N
R! 4 \ \ o)
O-S,0r S, ”C
N
1
I\ |
0-S,0r S, | Hd-
N
1—¢ N
R_<N— \ 0
0-S,0r S, : e
/
Ra%O
: O-S,0rS, _ If
i/ \
RNg” N\
0-S,0rS, g

' 0-S.orS
<QI> Azl vh Ih
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ar substituted wth hal ogen, cyano aﬂd/or nitro and in which 1 or 2 CH

groups can be replaced by nitrogen, or 2.5-thiophenediyl, 2,5-fura- nylene,

trans- 1, 4-cycl ohexyl ene, trans- 1 ,3-dioxane-2, 5-diyl or 1,4-piperidy|;

- 5 - Jerr] signifies COO-, -CONH-, -COE-, 1,4- phenylene,which is

unsubstituted or, syd @ iQ h hal ogen, cyano and/or nitro and in which
@- replaced by nitrogen, or 2,5-thiophene- diél.,

1
1 or 2 CH groupg® Ty
2,5-furanyl ene, 1,4° or 2 6- napQT?ah?/I%ne in which a CH group can b

repl aced by nit rog i f |\es , 4- phenyl ene, which is unsubstituted or
sub-

0-S,0rS, I
N-
R!? / \ \ 0)
0-S, or S, ik

wherein R signifies halogen, cyano, alkyl or alkoxy with 1
to 6 carbon atoms, with the proviso that in formula lla
simultaneously R' does not signify hydrogen or methoxy and
Sa or Sp does not signify a single bond.

The polymers of formula | are distinguished by the fact that
they are readily accessible. The monomers are firstly
synthesized from the individual components, i.e. from the
isomerization/dimerization unit of formula Il, the spacers (Sa,
Sp) and the polymerizable parts (Ma, Mp or M¢). The formation of
the polymer is subsequently effected in a manner known per se.
The polymerization can be effected, for example, in the melt or in
solution with the exclusion of oxygen and in the presence of a -
radical initiator which can generate radicals thermally,
photochemically or by a Redox reaction. The reaction can be
effected in a temperature range of -10°C to 120°C, preferably in
a range of 200C to 100°C.

For the production of polymer layers in regions selectively
limited by area, a solution of the polymer material obtained can,
for example, firstly be prepared and then spread out in a spin-
coating apparatus on a carrier (e.g. a glass plate coated with
indium-tin oxide) (ITO) coated with an electrode such that
homogeneous layers of 0.05-50 um thickness result.
Simultaneously, irradiation can be applied to the region to be
isomerized and dimerized (to be cross-linked), e.g. with a
mercury high-presssure lamp, a xenon lamp or a pulsed UV laser
using a polarizer and optionally a mask for the formation of
structures. The duration of irradiation depends on the capacity of
the individual lamps and can vary from a few minutes to several
hours. The cross-linkage can, however, also be effected by
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stituted with hal ogen cyano and/or nitro and in whlch 1 or 2 CH T
be repl aced by n'itrogen or 2,5- thl'bghenedl yl, 2,5-furanyl ene, 1,4- or -

2, 6-naphth- ylene, in which a CH group can be repI aced by nitro- gen; [err]
each i ndependent |y signi fy a single covalent bond, [err], -COO, -OOC

Ferr] [err Jirrabiatid [t‘hrer] en@Pus Fi}% Uiy shlt rfsowmch efg Lest ]
Lyl LRy 'T%cal nﬁ“f&ﬁ? Oﬁ‘?%@ Senfihgd RN N

al kyl with
flugrlne and i n _which optlonally 1 or 2 non-adjacent [err] groups can be
repl aced by oxy-T*g%rpoymws in @goordance withngherinyepepp] ag oup can be
repl aced byillustrated ;in more detail by the following Examples. In the

following Examples Tg signifies the glass temperature, Acp

signifies the change in the specific heat capacity at constant

pressure, AH signifies the transition enthalpy, log lo/l signifies

the extinction, C signifies a crystalline phase, S signifies a

smectic phase, N signifies a nematic phase and | signifies the
isotropic phase.

Example 1.

1 g of methacryloyloxyethy! 3-(E)-[4-pentyl-4'-
biphenyllacrylate and 0.002 g of azobisisobutyronitriie were
dissolved in 4 ml of tetrahydrofuran. The solution was flushed
for 10 min. with a weak nitrogen stream and the reaction vessel
was subsequently closed air-tight. The solution was heated to
60°C for 24 hours. Thereafter, the reaction vessel was opened
and the solution was diluted with 5 ml of tetrahydrofuran while
stirring. Subsequently, the diluted solution was added dropwise
to 450 mi of diethyl ether while stirring at room temperature.
The separated polymer was filtered off, dried, dissolved in 30 ml
of dichlormethane and this solution was added dropwise to 450
m! of diethyl ether. This procedure was repeated twice. After
filtration and drying at 50°C in a vacuum this gave 0.4 g of poly-
(methacryloyloxyethyl 3-(E)-[4-pentyl-4'-biphenyl]acrylate), Tg.
1230C, cl.p. (S-) 160°C;

The methacryloyloxyethyl.3-(E)-[4-pentyl-4'-
bnphenyl]acrylate used as the starting material was prepared as
follows

(a). A solution of 10 g of 4-pentyl-4'-cyanobiphenyl in 150 ml of
toluene was treated dropwise at 0°C with 65 ml of a 1M solution
of diisobutylaluminium hydride in toluene while gassing with
nitrogen. The reaction mixture was stirred at room temperature
overnight, then treated dropwise with 340 m! of 1N sulphuric
acid, stirred at room temperature for 1 hour, poured into 1,000
ml of water and then extracted three times with 100 ml of ethyl
acetate each time. The combined organic phases were washed
twice with 50 ml of saturated sodium chloride solution each
time, dried over magnesium sulphate, filtered and subsequently

l ’” flaced 'i




n.p each independently signify 0 or 1. X Y each i ndependent | y si gnr fy

hydrogen, hal ogen cyano, al kyl vmth111to 12 carbon atons which is
optionally substituted with fluorine and in which optionally 1 or 2

non adj acent [err] groups can be repl aced by oxy- gen, -COO, -,

th - a]nd/ &h SNithe: r é{%BUFt gﬁ] provi so
at [err e err

signifies pj%ﬁ% ?Ei ?Ft]th J\re g rrg? gx ag%d [err] and,

respecti vel egr] Si gH?f‘ *ﬁﬂg Ene groups of the

| sonmeri zation/dinmerization unrts of forrrula Il which are not or only to a

snmal | ext en{b).ncAr prkairedof M.t geop Phuasphonuigetihacie| B Pedistayl-on

condi tions, tGafethgI-8ayPEdtee! i & rgnﬁq oAl besollte aBRahydrbAltan was
placed at 0°C while gassing with nitrogen and then treated
dropwise with 27.7 ml of a 1.6M solution of butyllithium in
hexane. The reaction mixture was stirred at room temperature
for 2 hours, then treated with a solution of 10.1 g of 4-pentyl-4'-
biphenylcarboxaldehyde and 15 ml of absolute tetrahydrofuran,
stirred at room temperature for a further 1.5 hours, poured into
100 ml of water and then extracted three times with 50 ml of
ethyl acetate each time. The combined organic phases were
washed twice with 50 ml of saturated sodium chloride solution
each time, dried over magnesium sulphate, filtered and
subsequently concentrated. Two-fold recrystallization of the
crude product from ethyl alcohol gave 17.0 g of 3-(E)-[4- pentyl-

4'-biphenyllacrylic acid, m.p. (C-N) 209°C and cl.p. {(N-1) 284°C
(decompositon).

(c). 9.4 g of N,N'-dicyclohexylcarbodiimide were added at 0°C
within 15 minutes while stirring to a solution of 2-hydroxyethyl
methacrylate, 11.6 g of 3:(E)-[4-pentyl-4'-biphenyllacrylic acid
and 1.21 g of 4-(dimethylamino)pyridine in 300 mi of
‘tetrahydrofuran. The reaction mixture was stirred at room .
temperature overnight, then filtered, the filtrate was poured into
water and extracted three times with 50 mi of ethyl acetate each-
time. The combined organic phases were washed twice with 50
ml of saturated sodium chloride solution. each time, dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 9:1) and two-fold recrystallization
from ethyl alcohol of the fractions which were pure according to
thin-layer chromotography gave 4.5 g of methacryloyloxyethyl 3-
(E)-[4-pentyl-4'-biphenyl]lacrylate, m.p. 72°C.

The following compounds can be prepared in an analogous
manner:

Poly(methacryloyloxyethy| 3-(E)-[4-m'ethyl-4'—biphényl]¥

acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-ethyl-4'-biphenyl]-
acrylate); |
poly(methacryloyloxyethyl 3-(E)-[4-propyl-4'-biphenyl]-
acrylate);
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of the polymer layer to a carrier,

li'ght. This takes place either by i d

by |rrad|at|on W|th Ilnear
rization of the ethene group by

di meri zati on of the ethene group or by sinultaneous isonerization and

di'meri zation of these ethene groups.

atigned by the SQbWde\é‘?ha&Fﬂ@'y%kgBtWI the

and these rg
The term "1,
hal ogen, cyano aH&hfmﬁF??Srﬂﬁdl?ﬁy
by nltrogenacnﬁ@ t&dés 1 , 4- phenyl ene,

¥h
2-fluoro-1 ,4-phenyl ene,

Very speC|f|c surface regions can be

' la Il
g g%s[ z}re al so s1 mil t aheously s ggl ﬁ?gggnwt pﬂ%nm'lmzja?l on.
whi ch bsti - bstituted th
§ Aoy SxyamEn B-6F) if%é’%yéﬁpiu'ea‘érﬁa el aced
2,3-dif-

| uoro- 1 ,4- phenpbém(e‘neZhﬁedytblytlloxpeﬂhyM Bh(BEYJ[&nI@eﬁEyICM bﬁphenyl]-

1, 4- phenyl eae;ypht&)dl chl oro- 1, 4- phenyl ene

2, 6-di chl oro-

2-cyano- 1 phﬁggﬁﬁ%fm? rf‘lo‘lv QXQB?hyll 4 (BPSAYbEMA-4'-bigABRVIR 1

, 4- phenyl engcryla

poly(methacryloyloxypropyl

acrylate);

poly(methacryloyloxybutyl
acrylate);

poly(methacryloyloxypentyl

acrylate);

poly(methacryloyloxyhexyl

acrylate);
poly(methacryloyloxyethyl
biphenyl]acrylate;j;
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
~acrylate);
poly(methacryloyloxyethyl
acrylate);

poly(methacryloyloxyethyl
acrylate);

poly(methacryloyloxyethyl

acrylate), Tg. 106°C, (S-1) 170°C;
. poly(methacryloyloxypropyl

acrylate);

poly(methacryloyloxybutyl
acrylate);

poly(methacryloyloxypentyl

acrylate);

poly(methacrylbyloxyhexyl

acrylate);

poly(methacryloyloxyethyl
acrylate), Tg. 134°C;

poly(methacryloyloxypropyl

acrylate);

poly(methacryloyloxybutyl
acrylate);

poly(acryloyloxybuty!

3-(E)-[4-pentyl-4'-biphenyl]-
3-(E)-[4-pentyl-4'-biphenyl]-
3-(E)-[4-pentyl-4'-biphenyl]-
3-(E)-[4-pent.yl-4'-biphenyl]-
3-(E)-[4-methyloxy-4'-
3-(E)-[4-ethoxy-4'-biphenyl]-
3-(E)-[4-propyloxy-4'-biphenyl]-
3-(E)—[4-but.yloxy-4'-biphenyl]-
3-(E)-[4-hexyloxy-4'-biphenyl]-
3-(E)-[4-heptyloxy-4'-biphenyl]-
3;(E)-[4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-
3—(E)-t4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-

3-(E)-[4-octyloxy4'-biphenyl]-

3-(E)-[4-cyano-4'-biphenyl]-

3-(E)-[4-cyano-4'-biphenyl]-

3-(E)-[4-cyano-4'-biphenyl]-

3-(E)-[4-[(R)-2-0ctyloxy]-4'-

biphenyllacrylate);
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ST e . e Saguisdalelde il s . - Lo S R _;-
phenyl ene, PR bronD 1 4 phénylen 2-nethy|-1,44 phenyl ene, as well as
pyridi ne-2.5-diyl, pyr|n1d|ne 2, 5- di? and the like. 1,4- Phenylone
2-f|uoro—1,4-pheny|ene 2, 3- di f I uor o- 1, 4 phenyl ene,

2;6-di fluoro-1, 4- phenyl ene, pyri- dine-2,5-diyl. or pyrlmdln 2,5-diyl are

| f Q t ' CH
S?E‘SS' can’ be. ¢ %‘Zg’é‘eﬁ‘y‘%ﬁ’?%g%yﬁ%@? S SHERRLYARDEL LIpNGhg -2
At

AR AR Bae HIoHE kb & Gptionupny-Saptehelivla win

aI kyl with 1 td>°1
f1uori ne ar?cPFYrﬁaM),ch optionally 1 or 2 non-adjacent [err] groups can be

repl aced by oxygmly(memryloymethww (Bl (@rans-4-enethygloyaboean be
repl aced byhe)grry nyl st rai ght - chal n and branched (optionally

chiral) resi- ‘dygs ﬁlyzo ,ra%{g)\y/ f%tlﬁgn ?k@%)k(fzfy(}f#%F‘ﬂ"c‘étﬂwcﬁ&'lboxya' kyl,

al kenyl oxya},lié()yll)p cry

poly(methacryloyloxyethyl -(E)-[4-(trans-4-propylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-butylcyclo-

“hexyl)phenyl]acrylate); _

poly(methacryloyloxyethyl 3-(E)-[{4-(trans-4-pentylcyclo-
hexyl)phenyljacrylate), Tg. 88°C;

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-hexylcyclo-
hexyl)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-heptylcyclo-
hexyl)phenyl]acrylate);

poly(methacryloyloxypropyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate);

poly(methacryloyloxybutyl 3-(E)-[4-(trans-4- pentylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxypentyl 3- (E) [4-(trans- 4 pentylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxyhexyl 3-(E)-[4-(trans-4- pentylcyclo- )
hexyl)phenyl]acrylate).

Example 2

1.5 g of 4-methacryloyloxybutyl (E)-3-[4-(4-methoxyphenyl
carbonyloxy)phenyllacrylate and 0.003 g of azobisisobutyronitrile
were dissolved in 6.8 mi of tetrahydrofuran. The solution was
flushed for 10 min. with a weak argon stream and subsequently
the reaction vessel was closed air-tight. The solution was
heated to 60°C for 20 hours. Thereafter, the reaction vessel was
opened and the solution was diluted with 3.5 ml of tetrahydro-
furan while stirring. Subsequently, the diluted solution was
added dropwise to 300 mi of diethyl ether at room temperature
while stirring. The separated polymer was filtered off, dried,
dissolved in 10 ml of dichlormethane and this solution was added
dropwise to 300 ml of diethyl ether. This procedure was repeated
twice. After filtration and drying at 50°C in a vacuum this gave
1.15 g of poly(4-methacryloyloxybutyl (E)-3-[4-(4-
methoxyphenylcarbonyloxy)phenyllacrylate). The polymer has a
glass stage at Tg = 380°C (A ¢cp = 0.17 J/gK) and a clearing point
(SaA-l) at 2020°C (AH = 6.9 J/g). e
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al kyl, 2-fluor IkyI 2- quoroaIkoxy tern1na| quoroaIkyI terninal
qdi fl uoronet hyl al kyl, term nal trlfld%ronethylalkyl ternlnal .
trifluoronethylal koxy, and the like with 1 or, respectively, 2 to 12 carbon
ators. Exanples of preferred residues are nethyl et hyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, 1-methylpropyl, 1- nethylheptyl 2- nethylbu-

tfél hexgngft hy| p%‘é" m‘:’géﬂﬁkr mﬁi’&g@ﬁﬂy JE)- é%%&%ﬂ)é‘tho%F% fﬁ&?”y'
4Z- hexenyl © gb?lré&lgﬁ%ph%”}ﬁliﬂ?@%ﬁ% “F%i:t%s e tﬁetﬂrl%xw t X‘Q'aspropyl oxy,
but yl oxy, Péﬂt)?ﬁﬁ( N@klsaws ‘0XY, hept yl oxy, oct yl oxy,
- met hyl propyl oxy, 1-nethyl heptyl oxy, 2-nethyl butyl oxy, allyl oxy, 2E- but eny-
loxy, 2E- pgntBnyl @ YE)-43hpataydirmamic deidenkeavdiespived in a solution
of 2.8 g of potassium hydroxide in 25 mi of water. Four 1 g
portions of ethyl chloroformate were added to the ice-cocled
solution and the mixture was stirred intensively for 10 minutes
-after each addition. The reaction mixture was stirred at 0°C for a
further 30 minutes and subsequently neutralized with 2N
hydrochloric acid. The crude product was filtered off and
recrystallised twice from ethanol/water (vol. 8:2). This gave 5.7
g of 4-(E)-ethyloxycarbonyloxycinnamic acid, m.p. 173-176°C.

b) A solution of 5.2 g of 4-(E)-ethyloxycarbonyloxycinnamic acid
in 20 mi of thionyl chloride and 0.05 ml of N,N-

dimethylformamide was heated under reflux for 3 hours.
Subsequently, excess thionyl chloride was distilled off. 3.3 g of
4-hydroxybutyl methacrylate were added dropwise to a solution

of the resulting 4-(E)-ethyloxycarbonyloxycinnamic acid chloride .
in 15 ml of pyridine while stirring at 0°C within 15 minutes. The .
reaction mixture was stirred at room temperature for a further
12 hours, then poured into water and extracted three times with
50 ml of ethyl acetate each time. The combined organic phases.
were dried over magnesium sulphate, filtered and subsequently
concentrated. Chromatographic purification on silica gel with
hexane/ethyl acetate (vol. 7:3) gave 3 g of 4-methacryloyl-
oxybutyl (E)-3-(4-ethoxycarbonyloxyphenyl)acrylate, m.p. 54-
56°C.

¢} 5 g of 4-methacryloyloxybutyl (E)-3-(4-ethoxycarbonyl-
oxyphenyl)acrylate were dissolved in 40 ml of pyridine and
treated -at room temperature with a mixture of 60 mi of acetone
and 7 ml of 25% aqueous ammonia solution. The reaction mixture
was stirred at room temperature for 12 hours. After distillation
of the acetone the mixture was neutralized with 2N hydrochloric
acid, diluted with 100 ml of water and subsequently extracted 3
times with 100 ml of diethyl ether each time. The combined
organic phases were dried over sodium sulphate, filtered and
concentrated. Chromatographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 7:3) gave 4-
methacryloyloxybutyl (E)-3-(4-hydroxyphenyl)acrylate.

d) 2.0 g of 4-methoxybenzoyl chloride in 25 ml of dichlormethane
were added droowise at 00C while stirring within 30 min. to a

This Sheet Has Been Reﬂlaced
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pentenyloxy, 5- hexenyl oxy, 6-heptenyl oxy, 7-octenyl oxy, 2-nethoxyethyl,
3- met hoxypropyl, 3-nethoxy- 1E—proﬂe'i nyl, 1-fluoropropyl, 1-fluoropentyl,
2-fluoropropyl, 2,2-dif- luoropropyl, 3-fluoropropyl, 3,3-difluoropropyl,
3,3, 3-trif- Iuoropropyl 2- quoroproponxy 3-fl uoropropyl oxy, 2,2-
dnfluorovnamut.orz 46, :§35 | SOrRYREORRRY Iy Péb he(}-gi. Especially
800 Ay

ﬁuﬁ IneceyﬂpeésThe.term

preferred i@ Mte %ﬁgp
"hal ogen" u X C pecial ly
fluorine af ‘ru NP of érerer&apéeﬁem'fgrrﬁomaﬁ rﬁérr%ta %RORM t < of
fornul a | |t%meer@iurp pvernight, witiedh filteredl and 1subsequemthhd 11-C ring [err]
signi fies toAcphtrayeene Chdumatographia hmirificatéch oof $hdstegiduedowi th
hal ogen, cypa Jyul/ WitMidd:@andretyl iacetate (vol. 7:3) and two-fold
recrystallization from ethanol gave 4.5 g of 4-methacryloyl-
oxybutyl (E)-3-[4-(4-methoxyphenylcarbonyloxy)phenyl]acrylate,
m.p. 89-900C.

The following compounds can be prepared in analogous
manner:

po|y(methacry|oyloxyethyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyllacrylate);

poIy(methacryloyloxyethyl 3-(E)-[4-(4-ethoxybenzoyl-
oxy)phenyllacrylate); _

poly{methacryloyloxyethyl 3-(E)-[4-(4-propoxybenzoyl-
oxy)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-butyloxybenzoyl-
oxy)phenyllacrylate); '

poly(methacryloyloxyethyl 3-(E)-[4-(4-pentyloxybenzoyl-
oxy)phenyllacrylate); _ .

poly(methacryloyloxyethyl 3-(E)-[4-(4-hexyloxybenzoyl-
oxy)phenyllacrylate); ' '_ ' _

poly(methacryloyloxyethyl 3-(E)-[4-(4-heptyloxybenzoyl-
oxy)phenylilacrylate); :

poly(methacryloyloxyethyl 3-(E)-[4-(4-octyloxybenzoyl-
oxy)phenyllacrylate); :

poly(methacryloyloxypropy!l 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyljacrylate); '

poly(methacryloyloxypentyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyljacrylate): '

poly(methacryloyloxyhexyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-[(S)-2-methylbutyl-
oxylbenzoyloxy)phenyl]acrylate);

poly(acryloyloxybutyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyljacrylate). .

| Example 3

2.5 g of methacryloyloxyethyl (E)-3-4(4-methoxyphenyl)-
acrylate) and 2.5 g of 2-methacryloyloxyethyl (E)-3-(4-
chlorophenyl)acrylate as well as 0.014 g of azobisiso-
butyronitrile were dissolved in_35 ml nfiptrahydrofuran, The
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i dine- 2 5. di yI pyr| d| ne- 2 5-di yI J 5 th| ophened| yI 2 5- furanyl ene o

1, 4- napht hyl ene or 2, 6- napht hyl ene1 Gl ng A2 signifies 1, 4 phenyl ene,
is unsubstituted or subst ituted with hal ogen. cvano and/or nitro, or
-8-'m d| ne 2 5 diyl, pyridinc-2,5-diyl, 2,5-thiophenediyl, 2,5-furany

trans-

ring [err]
wi t h hal og

[err]

cyano,

eﬁ%:"m ate* Wy Za@vé’éﬁ('ar‘b’o s‘léﬁrﬂer:d
frpiat e,
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ni t reactabrkWesaetl hwas opened and the solution was dnluted with 7.5

ml of tetrahydrofuran while stirring. Subsequently, the diluted
solution was added dropwise to 500 ml of diethyl ether while
stirring at room temperature. The separated polymer was

whi ch
pyri -
| ene,
yl;

ut ed

ond,

filtered off, dried, dissolved in 40 ml of dichloromethane and this

solution was added dropwise to 500 ml of diethyl ether. This
procedure was repeated twice. After filtration and drying at
500C in a vacuum this gave 3.0 g of poly(2-methacryloyl-oxyethyl
(E)-3-(4-methoxyphenylacrylate-co-2-methacryloyloxyethyl (E)-
3-(4-chlorophenylacrylate). The polymer has a glass stage at

Tg = 74°C. Amax. (0.586 mg/100 mi CH2Cl2): 227 nm, {log lo/l) =
0.213), 287.8nm, (log lo/l = 0.367).

The monomers used as the starting materials were prepared
as follows:

50 g of 4-(E)-chlorocinnamic acid, 33.9 g of 2-
hydroxyethyl methacrylate and 0.3 g of 4-dimethylaminopyridine
were placed in 200 ml of tetrahydrofuran. A solution of 57.2 g of

dicyclohexylcarbodiimide in 100 mi of tetrahydrofuran was . added

dropwise at room temperature within 120 minutes. The mlxture
was stirred at room temperature for a further 28 hours.

Subsequently, the precipitated N,N'-dicyclohexylurea was filtered '

off and washed with 100 ml of tetrahydrofuran. After -
distillation of the tetrahydrofuran the residue was dissolved in
300 ml of dichloromethane. The dichloromethane solution was
washed with 200 ml of 5% acetic acid and subsequently three
times with 250 ml of water each time and dried over sodium
sulphate. After removing the solvent the residue was
recrystallized from ethanol at -50°C. This gave 20.4 g of 2-
methacryloyloxyethyl (E)-3-(4-chlorphenyl)acrylate as white
crystals with a melting point of 58-60°C.

2-Methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-acrylate

with a melting point of 35-36°C was prepared analogously
thereto. :

The following polymers can be prepared in an analogous
manner: _ _

pol'y(2-methacryloyloxyethyl (E)
acrylate-co-2-methacryloyloxyethyl {
acrylate);

-3-(4-cyanophenyl)-
)-3-44;methoxyphenyl)-

heet Has Been Re) laced —
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to 12 car bon atoms vvhr ch is optron i'" st
which optionally 1 or 2 non- adj aceht [err] groups can be repl aced by
oxygen or -COO and/or a [err] group can be replaced by -CH=CH; n
stgrifies 0 or 1; X signifies hydrogen or al kyI vvrth 1 to 6 carbon at ons,

vhich is optron@d; (S4Rethiet yéb (iﬂ Jdcﬁéh@MZf)oge” cyano,
- COO al kyl substituted
o b MEER SR R @ SR et
fornula |13k aneousl n does not Ssi nrfy 0 err oes not srgnrfy
phenyl, [err] d@ssyhacryioy Xybhysdr o@éh’:‘b? rﬁstamg eRry W@Eﬁﬁﬁ?@t‘ signify
hydr ogen amdefleaciyloylideyeihyloetE n@- (4impetfigxpphiemyl p (B8 Preferred
conmpounds Qﬁeil‘?ﬂﬂ&r"’;’lhte)‘\ to Il-C are those in
poly(acryloyloxybutyl (E)-3-(4-methoxyphenyl}-2-
carboxyethyl-acrylate-co-acryloyloxybutyl (Z)-3-(4-
methoxyphenyl)-2-carboxyethyl-acrylate);
poly(styryl-4-carbonyloxyhexyl (E)-3-(4-
cyanophenyl)acrylate-co-styryl-4-carbonyloxyhexyl (E)-3-(4-
methoxyphenyl)acrylate); .
poly(2- methacryloyloxyethyl (E)-3-(4-cyanophenyl)acrylate
co-2-methacryloyloxyethyl (E)-3-(4- methoxyphenyl)acrylate);
poly(2-chloroacryloyloxyethy( E)-3-(4-chlorophenyl) '
acrylate-co-2-chloracryloyloxyethyl (E)-3-(4-
methoxyphenyl)acrylate);
poly(2-methacrylamidoethyl (E)-3-(4-cyanophenyl)-
acrylate-co-2-methacrylamidobutyl 3- (E)-[4-propyloxy-4'-
biphenyllacrylate]);
poly{2-chloroacrylamidohexyl (E)-3-(4-cyano-4'-
biphenyl)acrylate-co-2-chloroacrylamidohexyl 3-(E)-[4-
methyloxyphenyllacrylate]); _ :
poly(acrylamidomethy!l (E)-3-(4-butyloxyphenyl)acrylate-
co-acrylamidobutyl 3-(E)-[4-butyloxy-4'- brphenyl]acrylate])
poly(2-methacrylamidoethyl (E)-3-(4-octyloxy-4'-
biphenyl)acrylate-co-2-acrylamidobutyl3-(E)-{4-[(R)-2-
octyloxy]-4'-biphenyl}acrylate]);
poly(2-methacryloyloxybutyl (E)-3-(4-ethyloxyphenyi)(Z)-
3-methyl-acrylate-co-2-methacryloyloxyethyl (E)-3-(4-
methoxy-4'-biphenyl)-2-cyanoacrylate);
poly(methacryloyloxybutyl 3-(E)-[4-(trans-4-
butylcyclohexyl)phenyl]-3-(Z)-methylacrylate-co-styene),
poly(acryloyloxyethyl-3-(E)-[4-octyloxy-4'-biphenyl]-
acrylate-co-methylacrylat);
poly(ethyl methacrylate-co- methacryloyloxyethle (E)-[4-
(4-propoxybenzoyloxy)phenyllacrylate);
poly(methacrylamidoethyl (E)-3-(4-proyloxyphenyl)-
acrylate-co-methyl methacrylamide);
poly(2-chloroacryloyloxyhexyi3-(E)-[4- (trans -4-
methylcyclohexyl)phenyl]acrylate-co-methyl 2-chloroacrylat);
poly(2-chloroacryloyloxypentyl (E)-3-(4-methoxy-4'-
biphenyl)-2-carboxyethyl-acrylate-co-2-chloroacryloyloxybutyl
(Z)-3-(4-methoxy-4'-biphenyl)-2-carboxyethyl-acrylate-co-

methyl 2-chloroacrylate); =

as Been Reﬁaced
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V\:hl ch X si gn| f i es hydrogen and Y S{agnl f | es hydrogen cyan‘o' 'o'r. 'a-I"".k.yI W|th 1
‘to 6 carbon atons, which is option

|y substituted with fluorine; those in

which X.and Y represent hydrogen are, however, especially preferred.
Particularly preferred isonerization/dineri zat| on units are those of

Tormula I1-A sysdiygethylor 2emerbherylheerdo-2-méthaarghdylowgdrbpyt | (E9er]

[err]

3-(4-pentyloxyphenyl)acrylate-co-2-methacryloyloxybutyl (E)-3-
(4-[(S)-2-methylbutyloxy]-4'-biphenyl)-2-carboxyethyl-
acrylate);

poly(methacryloyloxypropyl3-(E)-[4-(trans-4-butylicyclo-
hexyl)phenyl]-3-(Z)-methylacrylate-co-2-methacryloyloxypropyl
(E)-3-(4-[(R)-2-octyloxy]phenyl)-3-(Z)-methylacrylate-co-
styrene).

Example 4

2.4 g of but-3-ene 3-phenylacrylate and 0.6 g of
poly(methyl-hydrogen-siloxane) were dissolved in 8 ml of toluene
(thiophene-free). The solution was flushed through a septum on
the reaction vessel for 10 minutes with a weak argon stream.
Subsequently, 20 ui of a platinum-divinyltetramethyldisiloxane
solution {mfr. PETRARCH SYSTEMS, PC075) were sprayed into the
reaction mixture at room temperature while stirring. The
reaction mixture was stirred at room temperature for 30 minutes
and at 60°C for 18 hours. Subsequently, the reaction mixture was
added dropwise to 200 ml of n-hexane while stirring. The
precipitated polymer was separated, dissolved in 10 ml of
toluene and again precipitated in 200 mi of n-hexane. This
procedure was repeated twice. After drying in a high vacuum this
gave 1.8 g of poly[(butyl-3-phenylacrylate)-methyl siloxane] with
a glass stage Tg = -250C, Acp = 0.31 J/gkK.

The but-3-ene 3-phenylacrylate used as the starting
material was prepared as follows:

22.2 g of cinnamic acid, 12.5 g of but-3-en-1-al and 0.2 g of
4-N,N-dimethylaminopyridine were placed in 80 mi of
dichloromethane. A solution of 33.05 g of dicyclohexyl-
carbodiimide in 80 ml of dichloromethane was added dropwise at
5-10°C within 120 minutes. The mixture was stirred at room
temperature for a further 18 hours. Subsequently, the
precipitated N,N'-dicyclohexylurea was filtered off and washed

- with 150 mi of dichloromethane. The dichloromethane solution

was washed with 200 ml of 5% acetic acid and subsequently three
times with 250 ml of water each time, filtered and dried over
sodium sulphate. After concentrating the solution the residue
was chromatographed on silica gel with dichloromethane. After
drying in a high vacuum this gave 22.1 g of but-3-ene 3-
phenylacrylate as a colourless liquid.
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- 10 - [err] [err] wherein Rl.signifies hydrogen, -hal ogen, cyanc; nitro,=":"
-al kyl or alkoxy with 1 to 6 carbon! 8t ons, “wi'th the proviso that in fornmula
Ila sinultaneously [err] does not signify hydrogen or nmethoxy and [err] or
ferr] does not signify a single bond. The polynmers of formula | are readily

accessi bl e.  ThaHEDRMBWIPLBMpEFIAY carNbBepidtell RMamanksiougiual com

ponents, fromthé isonerization/dinmerization unit of Tornmula I,

the spacers [err] and the polynerizable parts [err] or [err]. The

formation of the polyner is subse- quently effected in a manner known per
[

se. The pol ynelolyigiebhy lcbor ary &Br bkl dd,-meih wWexyphebiphame)nel t or in
sol uti on wiarglatee shodarseé)gn of oxygen and in the presence of a radical
initiator whiclhglgtnuetieyalgehagi-galE)tfaermidg-4-propylcyclo-
hexyl)phenyllacrylate} siloxane);
poly(methyl-{hexyl-3-(E)-[4-(4-methoxy-
benzoyl)phenyllacrylate} siloxane); '
1,3,5,7-tetra[butyl-3-(E)-(4-methoxy-4'-biphenyl)
acrylate]-1,3,5,7-tetramethyl-cyclotetrasiloxane;
poly(methyl-[butyl-3-(E)-(4-methyloxyphenyl)acrylate]
siloxane);
poly(methyl-[butyl-(E)-3-(4-methoxyphenyl)acrylate]
siloxane-co-methyl-[propyl-3-(E)-[4-ethyloxy-4'-
biphenyllacrylate] siloxane);
poly(dimethylsiloxane-co-methyl-[butyl-3-(E)-[4-
methyloxy-4'-biphenyllacrylate] siloxane);
poly(dimethylsiloxane-co-methyl-[propyl-(E)-3-(4-
methoxypheny!)-2-carboxyethyl-acrylate] siloxane-co-methyl-
[propyl-3-(Z)-[4-methyloxyphenyl)-2-carboxyethyl-acrylate]
siloxane); K
poly(dimethylsiloxane-co-methyl-[octyl-3-(E)-(4-
methyloxy-4'-biphenyl)acrylate] siloxane-co-[pentyl-(E)-3-(4-
methoxyphenyl)acrylate] siloxane).
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wphot ocher ni call y'or by a redox reactjon. The reaction can be effected in a .-

tenperature range of -10 C. to 120[%Y¥r], preferably in a range of—=20[err]
to 100[err]. For the production of polyner Iay!er c- tively
IFmted by area, a solution of the polyner mater m’mmﬁ'ﬂgﬂ"ﬂ% for
gxanple, firstly be prepared and then spread out i*n Sipl v cea

apparatus on a carrier coated w tg@g‘mje (for exanple, a gI ass plate
coated with indiumtin oxide) (IT honbgeneous | ayers of 0.05-50
[err] thickne result Si mul t aneousl y, irradiation can be applied to
the regionito BRIYMESePf oNGS f&f'ﬂé’#z‘ed (to be crosslinked), for exanple

with a nmercury high-pressure |anp, a xenon lanp or a pulsed UV | aser using
a polarizer and optionally a mask for the formation of .structures. The

wherein
Ma, Mp, Mc  signify monomer units for homo- or copolymers;

X, Y, 2Z indicated mole fractions of the copolymers,
whereby in each case

O<xg1;0cygtandO0<cz<1;

- Sa, Sb represent spacer units;
Za, Zb represent molecule units which can undergo
' photochemical isomerization/dimerization;
n is a magnitude of 4-100 000 and
m is 0 or 1,

2. Polymers according to claim 1 of general formula I-A:

wherein' Mg, Sa, Z3 and n have the significances .given in claim 1.
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S e T e S SRR e L
duration. of |rrad| atlon depends on the: ca aC|t of the indivi dual s--'and

can vary froma few minutes to sevefdl hours m m u;nlluume can
however, -al so be effected by irradiating the usi ng
fllters which for exanple let through only radiation suitabl e for the

cfoss- |ink&ge P@Wé@acﬁb@dlh@ y@qﬂg,mm ECY ciblided NP kRYERRSON are
illus- trat ‘i’@br‘n@riﬂéﬁﬁ)rﬁ ‘rﬂbk’lz@ﬁolhh% i I% d}g%%ExggE!SI B}ﬁ‘ él%égu% )QI | owi ng

Exanpl es Tg SS tenperat change in
t he speC|f|c e@%ﬁ%m g{ﬂ'&? I(l)nstant pressure, [err] signifies the

transition enthalpy, 5|g- nifies the extinction, [err] signifies
the nolar decadic abs ciefts, Csignifies a crystalllne phase,
S signifies a smechi es a nematic phase and | signifies.
pAYSuar Bk oy oxyet hyl

t he i sotropi c phase. A i

3-(E)-[4-pentyl -4 -bi phenyl ] Y i
wherein
ring Al signifies 1,4-phenylene, which is unsubstituted or

substitued with halogen and in which 1 or 2 CH
groups can be replaced by nitrogen, or 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-
naphthylene, in which a CH group can be replaced by
nitrogen;

ring A2 signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen and in which 1 or 2 CH
groups can be replaced by nitrogen, or 2,5-
thiophenylene, 2,5-furanylene, trans-1,4-
cyclohexylene, trans-1,3-dioxane-2,5-diyl or 1,4-
piperidyl;

A3 signifies -COO-, -CO-E-, 1,4-phenylene, which is
unsubstituted or substituted with halogen and in
which 1 or 2 CH groups can be replaced by nitrogen, or
2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-
naphthylene, in which a CH group can be replaced by
nitrogen;

E signifies 1,4-phenylene, which is unsubstituted or
- substituted with halogen and in which 1 or 2 CH
groups can be replaced by nitrogen, or 2,5-
thiophenylene, 2,5-furanylene, 1,4- or 2,6-

naphthylene, in which a CH group can be replaced by
nitrogen;

Z1 signifies a single covalent bond, -CH2CH»-, -COO-,
-OCHz2-, -C=C-, -(CH2)4-, -O(CH2)3-, -(CH2)30- or the
trans form of -OCH2CH=CH-, -CH=CHCH20-,
-(CH2)2CH=CH- or -CH=CH(CH2)o-;

il




tetrahydrofuran. The sol ution was fPéshed f mml m\ ‘h a weak
e

ni trogen, stream and the reaction vessel was ¥ ckosed air-tight.
Thee solution was heated to 60 C. for 24 hours. Thereafter, the reaction

vessel was gpened andgj : SO A S ilglétqed p kb : t gghydr of ur an
whil e sti rrlﬁng. SubseéI %&ﬁ% ﬁ&{#}@@g}?ﬁuhglg SO 'U?Y%ﬁ@\/?slmé?%tgﬁ gglég‘wyge to
450 mM of diethyl eth ar \ "I%toﬁ'fr rVYI'rln'ff aﬂsr, o a¥)e='ég : q epar at ed
pol yner was filtered Hewringrpad, iniwlghy egtionatly M obre iemaHAEeRane and
this solution was adde@Hdrqgraups can 450 replactddby taxygest, h&FOOThr@Qfwcedur e
was repeated tw ce. Fid?U-aéhdY@rameerGHg-Qroﬁﬁ[can be replagedusyn gave 0.4 ¢
of pol y(net hacryl oyl og@iﬁgmj.l_s- (E)-[4-pentyl -4" -bi phenyl Jacryl ate), Tg.
123[err], cl.p. (S-1) 160[err]; The nethacryl oyl oxyet hyl
3-(E)-[4-pentyl -4' -bi piegiifies @crylat 2; used as the starting material was
prepared as fol -
XY each independently signify hydrogen, halogen, cyano,

alkyl with 1 to 12 carbon atoms, which is optionally

substituted with fluorine and in which optionally

1 or 2 non-adjacent -CHz- groups can be replaced by

oxygen, -COO-, -O0C-, -CO- and/or -CH=CH-; and
Sa, Sb. signify spacer units;

with the proviso that simultaneously A3 does not signify -COO-, n
does not signify 0, A1 does not signify phenyl, R1 does not signify
hydrogen or methoxy and Sz and, respectively, Sp do not signify a

single bond.

4. Polymers according to any one of claims 1-3, characterized in

that the isomerization/dimerization units Za, Zp each
independently have the general formula

S N
R~ A2 — 71 _rh_-..x é--——/\saorsb

TNA AL
L In Y o I-B
[ ]
- X
-4 e
| '_3\—@
: oA Y 11-C
wherein
ring Al signifies 1,4-phenylene, which is unsubstituted or

substituted with halogen, or pyrimidine-2,5-diyl,

—_— T
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75 ]

nj of toiuene was treated dropw se Owﬁa

2" cyanab pheny| K h’ FedEE
! @ m 1M sol ution of
di | sobutyl al um ni um hydride in toluene nitrogen. The

r'‘daction mx- ture was stirred at roomterrperature overnl ght, then treated

dr opwi se with 340 n pvnémwl Bl |c 26 -thiopHdrdnal, renidreimygenbyre for
lhour, poured into 1,0 g% wwﬁ a@det%hﬁg,qéﬁgt ed three tines with
100 M of et hyl acet atc ea H e ¢onbi ned "or gani ¢ phases were washed

twice with 50 % of saturated SOdI um chloride solution each tine, dried
over magnedinGnAdl phaaignifias t bAcahanylenssudieht isy unsubstituted of

substituted with halogen, or pyrimidine-2,5-diyl,
pyridine-2,5-diyl, 2,5-thiophenylene, 2,5-furanylene,
trans-1,4-cyclohexylene, trans-1,3-dioxane-2,5-diyl
or 1,4-piperidyl;

ring A4 signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen;

Z1 signifies a single covalent bond, -CH2CH»2-, -COO-,
-OCHz-, -(CH2)4-, -O(CH2)3- or -(CH2)30-;

R1 signifies halogen, cyano, alkyl with 1 to 12 carbon
atoms, which is optionally substituted with
fluorine and in which optionally 1 or 2 non-adjacent
-CHa2- groups can be replaced by oxygen or -COO-
and/or a -CH2CHg2- group can be replaced by -CH=CH-;

n signifies 0, 1 or 2;

X signifies hydrogen or alkyl with 1 to 6 carbon atoms,
which is optionally substituted with halogen;

Y signifies hydrogen, cyano, -COO-alkyl, alkyl with
1 to 6 carbon atoms, which is optionally substituted
with fluorine; and

SaSb signify spacer units;

with the proviso that in formula lI-A simultaneously n does not
signify 0, A! does not signify phenyl, R1 does not signify hydrogen
or methoxy, X and Y do not signify hydrogen and S; or Sp does not
-signify a single bond.

5. Polymers according to any one of claims 1-4,
characterized in that the isomerization/dimerization - units Za or
Zp each independently have the general formula

O Tl

-5, or S, : Ila




concentrated Cﬁreeetographlc pur| %etlon of the resi- -
witt h hexane/ ethyl acetate (vol. 9: 1? gave 10.1 g of

4;pentyl = 4' -bi phenyl car boxal dehyde. (b). A nixture l”i’ﬂ :
phosphonoacetic acid P,P- diethyltrimethylsilyl est Mﬂ# !@ﬂﬂ’l bsol ut e
tet- rahydrofuragn §{p|aced at 0 C. while gassing with®nitr t hen
treated dropw s th \V4 of a 1.6M solution of butyllithiumin hexane.
The reaction m xture was S\irred at roomterrperature for 2 hours, then
treated with a solution of 1@ gof 4-pentyl -4'- blphenylcarboxaldehyde
and 15 m of absolute tetrahy-’ﬁgofuran stlrred at roonttenperatdﬂ@ for a
ured into 100 mM of water and then extracted three
times with 50 gt tate each tinme. The conbi ned organi ¢ phases
were washed tw ce of saturated sodi umchloride solution each
time, dried over magnesi um 3aul phate, filtered and subse-

further 1.5 hours,

O-SaObe ' lle
N
1=
g
0-S,orS, - lid
N
RY'—{ \
—(N_ \
O-SaObe e
7/ \
R N7 N\ L
O-Saoer . KK
/ \
RN\ P
OS,,orSh ”g

Q 0-S,0rS,
' [th

O-S,0orS, i
@SN
O-§,0rS, 1 j
R! /N—\ \ O
O-S, or S, Ik
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“quently '_c'on'i:'e . fold recré( taI I i zatlon of the crude- “from
<} hyl al cohol gave 17 0 g of 3-(E)- ?4 pentyl -4' -bi phenyl]acryl I ¢ acid,
mp. (GN 209 C and cl.p. (N1) 284[err]. (deconpositon). (c). 9.4 g of
N'N-- di cycl ohexyl carbodii mi de were added at 0 C. within 15 minutes while
stirring to a sqywéicin %@mﬁégxmtd@én ney&es) wiktleor Jaltk@xg with31(E) - [ 4-

pentyl - 4" - bi phegyl fisd o)pyrldlne
in 300 m of te'?bf‘ %a{gé%q ur H%‘!e rea tﬁéd&&'s Htﬁﬁt&?gﬂi@uléﬂé%{g}t

t enperat ure overs sﬁﬁan pp@rseﬂo S Yﬂé?%ewa%f 5@%‘?‘ ¥ ﬁb wat er
and extracted trﬁe@r hsréipaﬁ nntangwfy@fsmwl tate each tine. The

conbi ned organi c phases were washed - 13 -

6. The use of linear and cyclic polymers or cligomers having a
photoreactive ethene group in accordance with any one of claims
1-5 as an orientating layer for liquid crystals.

AR

-
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tW| ce W|th 50 m of saturated SOdI g;@ chI ori de sol utlon each t| rre
~Qver magnesi um sul phate, filtered and subsequently concentrat ed.
romat ogr aphi ¢ puri - flcatlon of the residue on silica gel with
exane/ ethyl acetate (vol. 9:1) and two-fold recrystallization from ethyl
| cohol of the fractions which were pure accord- ing to&&ﬂtﬁm

chronot ography gave 4.5 g of neth- agatrgagtoxyet hyl
3-(E)-[4-pentyl -4'-bi phenyl Jacryl ate, mp.. 72[err] The fol |l owi ng conpounds

e 18- et pt TH. Bk {isaER0e et v ghye %é%‘ei@ éﬁ% iy v
3- (E) - [ 4- ePRYMOErS QrpRA 99"] 8r having & phgs fP {f |use
3- (E) - [ 4- pasp@n- oriemtatiagyldyexcfon dice)d crystals of the genera formula

wherein
Ma. Mp, Mc  signify monomer units for homo- or copolymers;

X, ¥, 2 indicate mole fractions of the copolymers,
whereby in each case
O<x<1;0gcy<tlandO0<cz<1;

Sa. Sb . represent spacer units;

Za, Zp represeént molecule units which can undergo
photochemical isomerization/dimerization;

n -is a magnitude of 4 - 100 000 and

m 0 or 1,

as well as their use as an orientating layer for liquid crystals.

.ff
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pol y( net hageml aveMENet dHEETS ( E)SG[ - Qut yl - 4 b| phenyl Jacry- | at e)
pol y( net LY E VO L@yl to p% - [|14- hexyl - -péphe 5
=4 B) - [|4- hept yl - é 5 ) - ]
cctyl 4' - bi
| 4
[
[

pol y( mgt) 8@#:%“9)’ lo;
pol y( met'Rast yl.0pl\o: a% y1
\SEY) 95(%) tg E; -pentyl -4' - bi phenyl ] acryl at e)

ed B
d B
..... d

pol y( met
pol y( mgt aé?y’ldgl (0% %u yl to §d§ Lf 4-pentyl -4' - bi phenyl ] acrylate);
pol y(m=t hacr oxypent W 7 Juk (1887[|4- pentyl - 4' - bi phenyl ] acryl ate);
pol y( %Qﬁ@&%&w --------- 3+ E) [4- pentyl - 4' - bi phenyl ] acryl ate);
poly( ”Et hacryl oyl oxyet hyhnp 3¢ BN CPEMC©BOLYMERS OR

OLIGOMERS HAVING A PHOTOREACTIVE
REPLACED SHEETS SG - ETHENE GROUP

ID’ Description : paged ....).. to paged .20,
Lj Claim(s) :paged R paged ... %
] Drawing(s) : paged g to paged .o
;[;} Abstruct  :paged .21 1o paged .. T.... FIELD OF THE INVENTION

[DATE OF RUECEIFT i Th o _ . _
THhe ifiveéntion is concerned with novel linear and cyclic

polymers or oligomers having a photoreactive ethene group
for use as orientating layers for liquid crystals.

BACKGROUND OF THE ART

The alignment of liquid crystal phases in cells can be

brought about in various ways and is usually effected by

- rubbing a glass plate coated with a polymer layer or by the

inclined vapour deposition of a SiO, layer on a glass plate.

Generally uniformly aligned layers are produced in this
manner.

It is, however, also possible to obtain a structured orien-
tation of the liquid crystal phase. This can be achieved, for
example, by coating a glass plate with a polymer with which"
are admixed, for example, photochemically orientatable
dyestuff molecules or photochemically dimerizable mol-
ecules, as described, for example, in EP-A-0445629. These

- methods are, however, not optimal, since on the one hand the -
solubility of such orientatable molecules in the polymer is
limited and on the other hand the stability with time can not
be guaranteed to a sufficient extent. A further possibility for
the production of photochemically orientatable polymer
layers is described, for example, in Jpn. J. Appl. Phys. Vol.
31 (1992), 2155 and comprises esterifying the free hydroxy
groups on the polymer with dimerizable units. A disadvan-
tage of this method is, however, the fact that the esterifica-
tion of the free hydroxy groups on the polymer with pho-
tochemically dimerizable units usually leads to a non-
reproducible and, above all, to an incomplete conversion.
The free hydroxy groups still present in the orientating layer
lead to an undesired ion solubility.

There is therefore a need to find an orientating layer which

he aforementioned disadvantages.
no longer has t 8 This is the replasement shee
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nyl Jacryl ate); poly(nethacryl oyl oxyet hyl 3-(E)-[4-ethoxy-4'-biphenyl
acrvl ate); poly(nethacryl oyl oxyethyl 3-(E)-[4-propyl oxy-4'-bi phenyl
acrylatc); poly(nethacryl oyl oxyethyl 3-(E)-|[4-butyl oxy-4'-biphenyl
acryl ate); poly(nmethacryl oyl oxyet hyl 3-(E)-[4-hexyl oxy-4'-Dbiphenyl
acryl ate): - 14 - pol y(nethacryl gyLoxyet hyl

3-(E)-[4-heptyl oxy-4'-bi phenyl acrylate); poly(nethacryl oyl oxyet hyl
3-(E)-[4-octyl oxy-4'-bi phenyl acrylate), Tg. 106[err], (S-1) 170[err];

SUMMARY OF THE INVENTION

The present invention is directed to a polymer of formula

. wherein M,, M,, M_ are monomer units for homo- or
copolymers;
X, ¥, z are mole fractions of the copolymers, whereby in
each case O0<x=1; 0=y=1 and 0=z<1;
S, S, are spacer units;
Z,, Z, are molecule units which can undergo photochemi-
cal isomerization/dimerization;

n 1s from 4-100 000 and
mis Qor 1.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention is directed to a polymer having
isomerization/dimerization units of the general formula:

wherein

M., M,, M, signify monomer units for homo- or copoly-
mers; '

X, ¥, Z indicate mole fractions of the copolymers, whereby
in each case O<x=1; 0=Sy=<1] and 0=z<];
This is the replacement sheet



pol y( nmet hacryl oyl oxypropyl 3-(E)-[4-octyl oxy-4'-biphenyl acrylate);

pol y( et hacryl oyl oxybutyl 3-(E)-[4-octyl oxy-4'-bi phenyl acrylate);

pol y( et hacryl oyl oxypentyl 3-(E)-[4-octyl oxy-4'-biphenyl acrylate);

pol y( nmet hacryl oyl oxyhexyl 3-(E)-[4-octyl oxy4'-biphenyl acrylate);

pol y( nmet hacryl oyl oxyet hyl 3-(E)- [43cyano 4' - bi phenyl acrylate), Tg. 134
C.; poly(nethacryl oyl oxypr opyl 3-(E)y-[4-cyano-4'-bi phenyl acrvlate);

pol y( net hacryl oyl oxybut yl 3-(E)-[4-cyano-4'-bi phenyl acrylate);

pol y(acryl oyl oxybutyl 3-(E)- [4 [ (R)-2-octyl oxy3-4'-bi phe nyl] acryl ate);

pol y( nmet hacryl oyl oxypent yl 3-(E)-[4-cyano-4' - bi phenyl

S, S, represent spacer units;

Z,, Z, represent molecule units which can undergo pho-
tochemical isomerization/dimerization;

n is a magnitude of 4-100 000 and

mis O or 1.

The monomer units M,, M, and M, set forth in formula
I are units for the formation of homopolymers or copolymers
and have, in the is scope of the present invention, the
structures which are usual in polymer chemistry. Such
monomer units are, for example, acrylate, methacrylate,
2-chloroacrylate, 2-phenylacrylate, acryloylphenylene,
acrylamide, methacrylamide, 2-choroacrylamide, 2-pheny-
lacrylamide, vinyl ether, styrene derivatives, vinyl ester,
maleic acid derivatives, fumaric acid derivatives, siloxanes,
epoxides and the like. Acrylate, methacrylate, 2-chloroacry-
late, acrylamide, methacrylamide, 2-chloroacrylamide, sty-
rene derivatives, siloxanes and the like are preferred mono-

mer urnits. .
Under the term * copolymers there are to be understood

not only statistical copolymers but also alternating copoly-
mers, for example alternating copolymers from maleic acid
derivatives with styrene. Statistical copolymers are prefer-
ably used. Homopolymers embrace linear and cyclic poly-
mers such as, for example, cyclic polysiloxane.

Polymers in which z=0, but especially homopolymers of
formula 1-A:

I-A

Sa

y”

are especially preferred.

The spacer units Sa and, respectively, S, join the isomer-
ization/dimerization unit (Z, and, respectively, Z,) with the
monomer unit (M, and, respectively, M,). Such spacer units
are known per se. In the present instance the term “spacer
units” S, and S, signifies, for example, independently of one
another, an alkylene chain with 1 to 10, preferably with 1 to
4, carbon atoms, a cycloalkylene grpup with 3 to 8 carbon
atoms, preferably with 5 or 6 carbon atoms, in which

ik s e replacement sheet
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acryl ate); poly(nethacryl oyl oxyhexyl 3-(E)-[4-cyano-4' - bi phenyl
acryl ate); poly(nethacryl oyl oxyethyl 3 -(E)- [4-(trans-4-nethylcyclo hexyl
) phenyl] acryl ate); poly(nmethacryl oyl oxyet hyl
3-(E)-[4-(trans-4-ethyl cycl o hexyl)phenyl]acrylate);
pol y(nmet hacryl oyl oxyethyl  3-(E)-[4-(tjans-4-propylcyclo
hexyl ) phenyl Jacryl ate), Tg. 88; C. pol y{net hacryl oyl oxyet hyl
3-(E)-[4-(trans-4-butyl cycl o hexyl)phenyl]acrylate);
pol y(nmet hacryl oyl oxyethyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl ) phenyl Jacryl ate); pol y(rmethacryl oyl oxyet hyl
3- (E) - [ 4- (tr anophionalylanecontwheangtyibengrpaps rhatis i’eplacecLb
pol y( et hacr y| DiH oxeceipaylor Bhéilehd; (iieRsceh NRPSUb&YQ3 (skYy! ) phenyl
acryl ate); lo.wer alkyl, lower alkoxy, —CN, —NO,, but especially

with halogen, or carbonate, an ester group, an amide group,

an ether group and the like or a combination of the said

groups.

Methylene, 1.2-ethylene, 1,3-propylene, 1,4-butylene,
1,2-propylene, 1,3-butylene, cyclopentane-1,2-diyl, cyclo-
pentane-1,3-diyl, cyclohexane-1,3-diyl, cyclohexane-1,4-
diyl, pipendine-1,4-diyl, piperazine-1,4-diyl, 1,2-phe-
nylene, 1,3-phenylene, 1,4-phenylene, ethyleneoxy,
ethyleneoxycarbonyl, ethylenecarboxyl, CONH— and
—CONR' in which R’ signifies lower alkyl are examples of
preferrcd spacer units (S, and S,).

The isomerization/dimerization units Z, and Z, are mol-
ecule units which can undergo either photochemical cis/
trans-isomerization and photochemical [2+2] cycloaddition
and thus lead to a cross-linking of the polymer or oligomer.
The isomerization/dimerization units Z_, and Z, are, as
already mentioned, linked via the spacer S, to the monomer
unit M, or via a spacer S,, to the monomer unit M, and each
independently have the general formula

X
p n
: Y

In formula 1,
ring A! signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen, cyano and/or nitro and in
which 1 or 2 CH groups can be replaced by nitrogen,
or 2,5-thiophenediyl, 2.5-furanylene, 1,4- or 2,6-naph-
thylene, in which a CH group can be replaced by
nitrogen;
ring A,A? each individually signify 1,4-phenylene, which
is unsubstituted or substituted with halogen, cyano
and/or nitro and in which 1 or 2 CH groups can be
replaced by nitrogen, or 2.5-thiophenediyl, 2,5-fura-
nylene, trans-1,4-cyclohexylene, trans-1,3-dioxane-2,
5-diyl or 1,4-piperidyl;

I

Al—S,or
Sp

This is the replacement sheet
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pol y( nmet hacryl oyl oxypropyl 3-(E)-[4-(trans-4-pentylcyclo-

hexyl ) phenyl Jacryl ate); pol y(nethacryl oyl oxybutyl
3-(E)-[4-(trans-4-pentyl cycl o- hexyl)phenyl]acrylate); - 15 -
pol y(nmet hacryl oyl oxypentyl 3-(E)-[4-(trans-4-pentylcyclo-

hexyl ) phenyl ] acryl ate); poly(nethacrykoyl oxyhexyl
3-(E)-[4-(trans-4-pentyl cycl o- hexyl)phenyl]acryl ate).

pol y( net hacryl oyl oxyet hyl 3-(E)-bi phenyl acrylate), [err] C;

pol y( nmet hacryl oyl oxypropyl 3-(E)-bi phenyl acryl ate);

pol y( nmet hacryl oyl oxyet hyl 3-(E)-phenyl acrylate), [err]=60 C ;

A3 signifies —COO—, —CONH—, —CO—E—, 1.4-
phenylene, which is unsubstituted or substituted with
halogen, cyano and/or nitro and in which 1 or 2 CH
groups can be replaced by nitrogen, or 2,5-thiophene-
diyl, 2,5-furanylene, 1,4- or 2,6-naphthylene, in which
a CH group can be replaced by nitrogen;

- E signifies 1,4-phenylene, which is unsubstituted or sub-
stituted with halogen, cyano and/or nitro and in which
1 or 2 CH groups can be replaced by nitrogen, or
2,5-thiophenediyl, 2,5-furanylene, 1,4- or 2,6-naphth-
ylene, in which a CH group can be replaced by nitro-

gen,
- Z,Z' each independently signify a single covalent bond,
—CH,CH,—, —CO0—, —00C—, —OCH,—,

—_CHZO—v __CEC—’ _(CH2)4—1 —O(CH2)3—’ |
—(CH,);0— or the trans form of
—OCH,CH=CH—, —CH=CHCH,O0—,

—(CH,),CH=CH— or —CH=CH(CH,),—;

R! signifies hydrogen, halogen, cyano, nitro, NCS, alkyl
with'1 to 12 carbon atoms, which is optionally substi-
tuted with fluorine and in which optionally 1 or 2
non-adjacent —CH.,— groups can be replaced by oxy-
gen, —COO0—, —00C—, —CO— andlor a
—CH,CH,— group can be replaced by —CH==CH—;

n,p each independently signify O or 1; .

X.,Y each independently signify hydrogen, halogen cyano,
alkyl with 1 to 12 carbon atoms which is optionally
substituted with fluorine and in which optionally 1 or 2
non-adjacent —CH,— groups can be replaced by oxy-
gen, —COO0—, —0O0C—, —LCO— and/or
—CH=CH—; and

Sa. S,. signify spacer units;

with the proviso that A® is different from —COO—, when

n and p each are 0, A’ signifies phenyl, R! signifies hydrogen
. or methoxy and S, and. respectively, S, signify a single
- bond.

The ethene groups of the isomerization/dimerization units
of formula II which are not or only to a small extent
incorporated into the polymer under the polymerization
conditions, can be selectively aligned, after the application
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pol y( nmet hacryl oyl oxyet hyl 3-(E)-[4-met hyl phenyl Jacry- late);
pol y( et hacryl oyl oxyet hyl 3-(E)-[4-ethyl phenyl]acryl ate);
pol y(net hacryl oyl oxyet hyl  3-(E)-[4-net hoxyphenyl]acry- |ate),
[err]=69[err]; poly(nethacryl oyl oxyet hyl 3-(E)-[4-ethoxyphenyl]acry-
| ate); pol y(methacryl oyl oxypropyl 3-(E)-[4-nethylphenyl]acry- |ate);
pol y( et hacryl oyl oxypr opyl 3-(E)-[4-ethyl phcnyl]acry- late):
pol y( et hacryl oyl oxypropyl 3-(E)-[4-nethoxyphenyl]acry- |ate);
pol y(nmet hacryl oyl oxypropyl 3-(E)-[4-ethoxyphenyl]acry- |ate);
pol y( nmet hacryl oyl oxyet hyl 3-(E)-[3-cyanophenyl]acryl ate);
pol y( et hacryl oyl oxypr opyl 3-(E)-[3-cyanophenyl ] acry-
of the polymer layer to a carrier, by irradiation with linear

polarized light. This takes place either by isomerization of
the ethene group, by dimerization of the ethene group or by
simultaneous isomerization and dimerization of these ethene
groups. Very specific surface regions can be aligned by the
selective irradiation of the molecule units of formula II and
these regions are also simultaneously stabilized by the
dimerization. The term “1,4-phenylene, which is unsubsti-
tuted or substituted with halogen, cyano and/or nitro and in
~which 1 or 2 CH groups can be replaced by nitrogen”
includes 1,4-phenylene, 2-fluoro-1,4-phenylene, 2,3-dif-
- luoro-1,4-phenylene, 2,6-difluoro-1,4-phenylene, 2-chloro-
- 1,4-phenylene, 2,3-dichloro-1,4-phenylene, 2,6-dichloro-1,
4-phenylene, 2-cyano-1,4-phenylene, 2,3-dicyano-1,4-
phenylene, 2-nitro-1,4-phenylene, 2,3-dinitro-1,4-
phenylene, 2-bromo-1,4-phenylene, 2-methyl-1,4-
phenylene, as well as pyridine-2.5-diyl, pyrimidine-2,5-diy!
and the like. 1,4-Phenylone, 2-fluoro-1,4-phenylene, 2,3-
difluoro-1,4-phenylene, 2,6-difluoro-1,4-phenylene, pyri-
dine-2,5-diyl or pyrimidin-2,5-diyl are especially preferred.

The term “1,4- or 2,6-naphthylene, in which a CH group
can be replaced by nitrogen” includes 1,4-naphthylene,
2,6-naphthylene, 1-benzazine-2,6-diyl and 2-benzazine-1,4-
divl.

The term *“alkyl with 1 to 12 carbon atoms, which is
optionally substituted with fluorine and in which optionally
1 or 2 non-adjacent —CH,— groups can be replaced by
oxygen, - —CO0—, —00OC—, —CO— and/or a
—CH,CH,— group can be replaced by —CH=CH—"
includes straight-chain and branched (optionally chiral) resi-
dues such as alkyl, alkenyl, alkoxy, alkenyloxy alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkenyl, 1-fluoroalkyl, 1,1-difluoro-

- alkyl, 2-fluoroalkyl, 2-fluoroalkoxy, terminal fluoroalkyl,
terminal difluoromethylalkyl, terminal trifluoromethylalkyl,
terminal triffuoromethylalkoxy, and the like with 1 or,
respectively, 2 to 12 carbon atoms. Examples of preferred
residues are methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, 1-methylpropyl, 1-methylheptyl, 2-methylbu-
tyl, 3-methylpentyl, vinyl, 1E-propenyl, 1E-butenyl,
1E-pentenyl, 1E-hexenyl, 3-butenyl, 3E-pentenyl, 3E-hex-
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| at e); pol y(nethacryl oyl oxyet hyl 3-(E)-[4-cyanophenyl]acrylate), [err] =105
C.; poly(nethacryl oyl oxypropyl 3-(E)-[4-cyanophenyl]acry- late);
pol y(net hacryl oyl oxyet hyl 3-(E)- [3-nitrophenyl]acrylate);

pol y( met hacryl oyl oxypr opyl 3-(E)-[3-nitrophenyl]acry- late); po]
y(met hacryl oyl oxyethyl 3-(E)- [4-nitrophenyl]acrylate), [err]=106[err];
pol y( et hacryl oyl oxypr opyl 3-(E)-[4-nitrophenyl]acry- late);

pol y(ntt hacryl oyl oxyet hyl 3-(E)-[3-chl orophenyl]acry- late);

pol y( et hacryl oyl oxypr opyl 3-(E)-[3-chl orophenyl ] acry- late);

enyl, 4-pentenyl, 4Z-hexenyl, 5-hexenyl, 6-heptenyl, 7-octe-
nyl, methoxy, ethoxy, propyloxy, butyloxy, pentyloxy, hexy-
loxy, heptyloxy, octyloxy, 1-methylpropyloxy,
1-methylheptyloxy, 2-methylbutyloxy, allyloxy, 2E-buteny-
loxy, 2E-pentenyloxy, 3-butenyloxy, 3Z-pentenyloxy,
4-pentenyloxy, S5-hexenyloxy, 6-heptenyloxy, 7-octenyloxy,
2-methoxyethyl, 3-methoxypropyl, 3-methoxy-1E-prope-
nyl, 1-fluoropropyl, 1-fluoropentyl, 2-fluoropropyl, 2,2-dif-
luoropropyl, 3-fluoropropyl, 3,3-difluoropropyl, 3,3,3-trif-
luoropropyl, 2-fluoropropyloxy, 3-fluoropropyloxy, 2,2-
difluorovinyl, 2-(3,3-difluoro)propenyl and the like.
Especially preferred residues have 1 or, respectively, 2 1o 6
carbon atoms.

The term *halogen” includes fluorine, chlorine, bromine
and iodine, but especially fluorine and chlorine.

Preferred isomerization/dimerization units of formula II
are

x I-A
R! 71 0
]

Y O—Sgor S,

1I-B

in which formulae II-A, II-B and 1I-C

ring A' signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen, cyano and/or nitro, or pyri-
midine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenediyl,
2,5-furanylene, 1,4-naphthylene or 2,6-naphthylene;
K. ring A? signifies 1,4-phenylene, which is unsubstituted or
ﬁ'ﬁ' -t substituted with halogen. cvano and/or nitro, or pyri-
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- 16 - pol y(nethacryl oyl oxyet hyl 3-(E)-[4-chl orophenyl Jacry- late).
[err]=72[err] poly(nmethacryl oyl oxypropyl 3-(E)-[4-chlorophenyl]acry-
| at e): pol y(net hacryl oyl oxyet hyl 3-(E)-[3-fluorophenyl]acrylate);

pol y(nmet hacryl oyl oxyet hyl 3-(E)-[4-fluorophenyl]acrylate);

pol y( nmet hacr yl oyl oxypr opyl 3-(E)-[4-f1uorophenyl]acry- late);

pol y( et hacryl oyl oxyet hyl 3-(E)-[2, 4-di mret hyl phenyl ] acryl ate);
pol y( nmet hacryl oyl oxypr opyl 3-(E)-[2, 4-di met hyl phenyl ] acrylate);
pol y(nmet hacryl oyl oxyethyl  3-(E)-[2, 3-di net hoxyphenyl] - acryl ate);

midine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenediyl.
2,5-furanylene, trans-1,4-cyclohexylenc, trans-1,3-di-
oxane-2,5-diyl or 1,4-piperidyl;

ring A* signifies 1,4-phenylene, which is unsubstituted or
substituted with halogen, cyano and/or nitro;

Z' signifies a single covalent bond, —CH,CH,—,
—COO—, —OCH,—, —(CH,),—, —O(CH,);— or
—(CH,);0—;

R! signifies hydrogen, halogen, cyano, nitro, alkyl with 1
to 12 carbon atoms, which is optionally substituted
with fluorine and in which optionally 1 or 2 non-
adjacent —CH,— groups can be replaced by oxygen or
—COO— and/or a —CH,CH,— group can be

- replaced by —CH=CH—; ‘

n signifies O or 1;

X signifies hydrogen or alkyl with 1 to 6 carbon atoms,
which is optionally substituted with halogen;

Y signifies hydrogen, cyano, —COO-alkyl, alkyl with 1
to 6 carbon atoms, which is optionally substituted with
fluorine; and

S.. S, signify spacer units;
with the proviso that in formula II-A simultaneously n does
not signify 0, A’ does not signify phenyl, R' does not signify
hydrogen or methoxy, X and Y do not signify hydrogen and
S, or S, does not signify a single bond.

Preferred compounds of formula II-A to II-C are those in
which X signifies hydrogen and Y signifies hydrogen, cyano
or alkyl with 1 to 6 carbon atoms, which is optionally
substituted with fluorine; those in which X and Y represent
hydrogen are, however, especially preferred.

Particularly preferred isomerization/dimerization units
are those of formula II-A such as, for example,

E
l o
4

O0—Szor S,
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pol y( nmet hacryl oyl oxyet hyl 3-(E)-[2, 4-di net hoxyphenyl] acryl ate);

pol y( et hacryl oyl oxypropyl 3-(E)-[2, 4-di net hoxyphenyl] acrylate); poly
(et hacryl oyl oxyet hyl 3-(E)-[3, 4-di met hoxyphenyl] acrylate); poly

(et hacryl oyl oxypropyl 3-(E)-[3, 4-di nmet hoxyphenyl] acryl ate);

pol y( nmet hacryl oyl oxyet hyl 3-(E)-[3, 5 di net hoxyphenyl ] acrylate);

pol y( et hacryl oyl oxypropyl 3-(E)-[3, 5-di net hoxyphenyl] acrylate);

pol y( net hacryl oyl oxyet hyl 3-(E)-[3, 4-di cyanophenyl]acry- late);

pol y( et hacryl oyl oxypr opyl 3-(E)-[3, 4-di cyanophenyl] acryl ate);
pol y( nmet hacryl oyl oxyet hyl 3-(E)-[3, 5-di cyanophenyl ] acry-:
-continued

IIb

Ilc

Iid
O—Sa or Sb
N
\ ) Ile
R1—</
\ o)
N = /
O0—S;0rS,
/ \ - 1f
R! o \ 0
4
O—Sa Oer

/ \ lg

R! s \ /o

I1h
R!
O0—S;orS,
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| at e); pol y(net hacryl oyl oxypr opyl 3-(E)-[3, 5-di cyanoph
pol y( et hacryl oyl oxyethyl 3-(E)- [2,4-dinitrophenyl]acry-
pol y( et hacryl oyl oxypropyl 3-(E)-[2,4-dinitrophenyl]acry-
pol y(nmet hacryl oyl oxyet hyl 3-(E)-[3, 4-dichl orophenyl]acry-
pol y( nmet hacr yl oyl oxypr opyl 3-(E :[204:dichlorophenyl]

- pol y(nmet hacryl oyl oxyet hyl 3-(E)-[3, 5-di chl orophenyl]acr

1l

Ij
-
Saw

O_Sa or sb

Ok

O—Sg or Sb

wherein R! signifies hydrogen, halogen, cyano, nitro, alkyl
or alkoxy with 1 to 6 carbon atoms, with the proviso that in
formula Ila simultaneously R? does not signify hydrogen or
methoxy and S, .or S, does not signify a single bond. -

The polymers of formula | ‘are readily accessible. The
monomers are firstly synthesized from the individual com-
ponents, that is from the isomerization/dimerization unit of
formula 11, the spacers (S,, S,) and the polymerizable parts

(M, M, or M,). The formation of the polymer is subse-

quently effected in a manner known per se. The polymer-
ization can be effected, for example, in the melt or in
solution with the exclusion of oxygen and in the presence of
a radical initiator which can generate radicals thermally,
photochemically or by a redox reaction. The reaction can be
effected in a temperature range of —10° C. to 120° C,
preferably in a range of 20° C. to 100° C.

For the production of polymer layers in regions selec-
tively limited by area, a solution of the polymer material
obtained can, for example, firstly be prepared and then
spread out in a spin-coating apparatus on a carrier coated
with an electrode (for example, 2 glass plate coated with

enyl] acrylate);
| at e);

| ate);

| ate);

acryl ate); -
y- late);

indium-tin oxide) (ITC) such that homogeneous layers of -
0.05-50 um thickness result. Simultaneously, irradiation can -

17
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pol y( nmet hacryl oyl oxypr opyl 3-(E)-[3,5-dichlorophenyl] acrylate);
pol y( et hacryl oyl oxyethyl 3-(E)-[3 , 4-difluorophenyl]acry- late); poly
(et hacryl oyl oxypr opyl 3-(E)-[3,4-difluorophenyl] acrylate);
pol y( nmet hacryl oyl oxyet hyl 3-( E) [ 3, 5-di fl uorophenyl]acry- late);
3-(

pol y( nmet hacr yl oyl oxypr opyl E) - [131 5-di fl uorophenyl] acryl ate);
pol y( net hacryl oyl oxyet hyl 3-(E)-[ 3-brono-4-fl uorophenyl] acrylate):
pol y( et hacryl oyl oxypropyl 3-(E)-[3-brono-4-fluorophe- ny]acryl ate);
pol y( nmet hacryl oyl oxyet hyl 3-(E)-[5-brono-2-nmet hoxyphe- nyl]acrylate);
pol y(nmet hacryl oyl oxyet hyl 3-(E)-[4-chloro 3-nitrophenyl]
be applied to the region to be isomerized and dimerized (to
be crosslinked), for example with a mercury high-pressure
lamp, a xenon lamp or a pulsed UV laser using a polarizer
and optionally a mask for the formation of structures. The
duration of irradiation depends on the capacity of the
individual lamps and can vary from a few minutes to several
hours. The cross-linkage can, however, also be effected by
irradiating the homogeneous layer using filters which for
example let through only radiation suitable for the cross-
linkage reaction.
The polymers in accordance with the invention arc illus-
trated in more detail by the following Examples. In the
following Examples Tg signifies the glass temperature, Ac,
signifies the change in the specific heat capacity at constant
pressure, AH signifies the transition enthalpy, log I/1 sig-
nifies the extinction, € signifies the molar decadic absorption
coefficients, C signifies a crystalline phase, S signifies a
smectic phase, N signifies a nematic phase and I signifies the
isotropic phase.

EXAMPLE 1

1 g of methacryloyloxyethyl 3-(E)-[4-pentyl-4'-biphenyl]
acrylate and 0.002 g of azobisisobutyronitrile were dis-
solved in 4 ml of tetrahydrofuran. The solution was flushed
for 10 minutes with a weak nitrogen stream and the reaction
vessel was subsequently closed air-tight. The solution was
heated to 60° C. for 24 hours. Thereafier, the reaction vessel
was opened and the solution was diluted with 5 ml of
tetrahydrofuran while stirring. Subsequently, the diluted
solution was added dropwise to 450 ml of diethyl ether while
stirring at room temperature. The separated polymer was
filtered off, dried, dissolved in 30 ml of dichlormethane and
this solution was added dropwise to 450 ml of diethyl ether.
This procedure was repeated twice. Filtration and drying at
50° C. in a vacuum gave 0.4 g of poly(methacryloyloxyethyl
3-(E)-[4- pemyl -4 b1phenyl]acrylate) Tg. 123° C., clp.
(S-1) 160° C.;

The methacryloyloxyethyl 3-(E)-[4-pentyl-4'-biphenyl]
acrylate used as the starting material was prepared as fol-
lows:
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acryl ate); poly(nethacryl oyl oxypropyl 3-(E)-[4-chloro 3-nitrophenyl]
acryl ate); poly(nethacryl oyl oxyethyl 3-(E)-[2-chloro-4-fluorophenyl]
acryl ate); poly(nethacryl oyl oxypropyl 3-(E)-[2-chloro-4-fluorophe-

nyl Jacryl ate); poly(nethacryl oyl oxyethyl 3-(E)-[3-chloro-4- fluorophenyl]
acrylate); poly(nethacryl oyl oxypropy,3=(E)-[3-chloro-4-fluorophc-

nyl Jacryl ate); poly(nethacryl oyl oxyet hyl 3-(E)-[3-fluoro-2-net hyl phe-
nyl Jacryl ate); poly(nethacryl oyl oxypropyl 3-(E)-[3-fluoro-2-nethyl phe-
nyl Jacryl ate); poly(nethacryl oyl oxyethyl 3-(E)-[4-trifluoronethyl phenyl]
acryl ate); '

(a). A solution of 10 g of 4-pentyl-4'-cyanobiphenyl in 150
ml of toluene was treated dropwise at 0° C. with 65 ml
of a 1M solution of diisobutylaluminium hydride in
toluene while gassing with nitrogen. The reaction mix-
ture was stirred at room temperature overnight, then
treated dropwise with 340 ml of IN sulphuric acid,
stirred at room temperature for 1 hour, poured into

1,000 m! of water and then extracted three times with
100 ml of ethyl acetatc cach time. The combined
organic phases were washed twice with 50 ml of
saturated sodium chloride solution each time, dried
over magnesium sulphate, filtered and subsequently
concentrated. Chromatographic purification of the resi-
- due on silica gel with hexane/ethyl acetate (vol. 9:1)
gave 10.1 g of 4-pentyl-4'-biphenylcarboxaldehyde.

(b). A mixture of 11.9 g of phosphonoacetic acid P.P-
diethylurimethylsilyl ester in 370 ml of absolute tet-
rahydrofuran was placed at 0° C. while gassing with
nitrogen and then treated dropwise with 27.7 ml of a
1.6M solution of butyllithium in hexane. The reaction
mixture was. stirred at room temperature for 2 hours,
then treated with a solution of 10.1 g of 4-pentyl-4'-
biphenylcarboxaldehyde and 15 ml of absolute tetrahy-
drofuran, stirred at room temperature for a further 1.5
hours, poured into 100 ml of water and then extracted
three times with 50 ml of ethyl acetate each time. The

"combined organic phases were washed twice with 50
ml of saturated sodium chloride solution each time,
dried over magnesium sulphate, filtered and subse-
quently concentrated. Two-fold recrystallization of the
crude product from ethy! alcohol gave 17.0 g of 3-(E)-
[4-pentyl-4'-biphenyl]acrylic acid, m.p. (C-N) 209° C.
and cl.p. (N-I) 284° C. (decompositon).

(c). 9.4 g of N.N'-dicyclohexylcarbodiimide were added
at 0° C. within 15 minutes while stirring to a solution
of 2-hydroxyethyl methacrylate, 11.6 g of 3-(E)-[4-
pentyl-4'-biphenylacrylic acid and 1.21 g of 4-(dim-
ethylamino)pyridine in 300 ml of tetrahydrofuran. The
reaction mixture was stirred at room temperature over-
night, then filtered, the filtrate was poured into water
and extracted threc times with 50 ml of ethyl acetate
each time. The combined organic phases were washed
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pol y( met hacryl oyl oxypropyl 3-(E)-[4-trifluoronmethyl phe- nyl]acrylate);
pol y( et hacryl oyl oxyethyl 3-(E)-[4-trifluoronmethoxyphe- nyl]acrylate);
pol y( nmet hacryl oyl oxypropyl 3-(E)-[4-trifluoronmethoxyphe- nyl]acrylate);
- 18 - poly(acryl oyl oxyet hyl 3-(E)-biphenylacryl ate);
pol y(2-chl oroacryl oyl oxyet hyl 3-(E)-[4-pethyl phenyl]acry- late);
pol y(acryl oyl oxyet hyl 3-(E)-[4-net ho3<yjp enyl Jacryl ate);
pol y(acryl oyl oxypropyl 3-(E)-][4-ethoxyphenyl] acrylate);
pol y(acryl oyl oxyet hyl 3-(E)-[3-cyanophenyl]acryl ate);
pol y(acryl oyl oxypropyl 3-(E)-[4-cyanophenyl]acrylate);
twice with 50 ml of saturated sodium chloride solution
each time, is dried over magnesium sulphate, filtered
and subsequently concentrated. Chromatographic puri-
fication of the residue on silica gel with hexane/ethyl
acetate (vol. 9:1) and two-fold recrystallization from
ethyl alcohol of the fractions which were pure accord-
ing to thin-layer chromotography gave 4.5 g of meth-
acryloyloxyethyl 3-(E)-[4-pentyl-4'-biphenyl]acrylate,
m.p. 72° C.
The following compounds can be prepared in an analo-
gOous manner:
Poly(methacryloyloxyethyl  3-(E)-[4-methyl-4'-biphenyl]

acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-ethyl-4'-biphenyl]jacry-
late);

poly(methacryloyloxyethyl  3-(E)-[4-propyl-4'-biphenyl]
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-butyl-4'-biphenyl]acry-
late);

poly(methacryloyloxyethyl 3-(E)-[4-hexyl-4'-biphenyl]
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-heptyl-4'-biphenyl]
acrylate); '

poly(methacryloyloxyethyl 3-(E)-[4-octyl-4'-biphenyl]acry-
late);

poly(methacryloyloxypropyl 3-(E)-[4-pentyl-4'-biphenyl]
acrylate);

poly(methacryloyloxybutyl  3-(E)-[4-pentyl-4'-biphenyl]
acrylate);

poly(methacryloyloxypentyl  3-(E)-[4-pentyl-4'-biphenyl]
acrylate);

poly(methacryloyloxyhexyl  3-(E)-[4-pentyl-4'-biphenyl]
acrylate);

poly(methacryloyloxyethyl  3-(E)-[4-mcthyloxy-4'-biphe -
nyllacrylate); '

poly(methacryloyloxyethyl  3-(E)-[4-ethoxy-4'-biphenyl
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-propyloxy-4'-biphenyl
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-butyloxy-4'-bipheny!
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-hexyloxy-4'-bipheny!

acrviate): is i
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pol y(2-chl oroacryl oyl oxyethyl 3 -(E)-[3-nitrophenyl]acry- late);

pol y(acryl oyl oxyethyl 3-(E)-[4-nitrophenyl]acrylate); poly(acryl oyl oxybutyl
3-(E)-[3-chl orophenyl Jacryl ate); poly(acryl oyl oxyet hyl

) -[ 4- chl orophenyl Jacryl ate); poly(acryl oyl oxyet hyl
3-fluorophenyl]acryl ate); poly(,2-chl oroacryl oyl oxypentyl

4-fl uorophenyl] acrylate); poly(acryl oyl oxyet hyl

2, 4-di met hyl phenyl Jacryl ate); poly (acryl oyl oxyet hyl

3, 4-di met hoxyphenyl ] acry- late); poly(acryl oyl oxyet hyl

3, 5- dlnethoxyphenyl]acry- | at e); pol y(2-chl oroacryl oyl oxypropyl

3,
3.
2,

4 r 0 t hyl
5. QHQ‘EEWW @?ﬁﬁ’? LR e s bt
4 (met acrﬂo;/l% r)yet te)3 (E)- 4-ocryloxy 4'-biphenyl
acrylate) Tg. 106° C,, (S I 170° C;
poly(methacryloyloxypropyl 3-(E)—[4-octyloxy-4'-biphe_nyl
acrylate);
poly(methacryloyloxybutyl 3-(E)-[4-octyloxy-4'-bipheny!l
acrylate); _
poly(methacryloyloxypentyl 3-(E)-(4-octyloxy-4'-bipheny!
acrylate);
poly(methacryloyloxyhexyl 3-(E)-[4-octyloxy4'-biphenyl
acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-cyano-4'-biphenyl
acrylate), Tg. 134° C,;
poly(methacryloyloxypropyl  3-(E)-[4-cyano-4'-bipheny]
acrylate);
poly(methacryloyloxybutyl 3-(E)-(4-cyano-4'-bipheny]
acrylate); ,
poly(acryloyloxybutyl 3-(E)-{4-[(R)-2-octyloxy]-4'-biphe
nyl)acrylate);
poly(methacrvloyloxypemyl 3-(E)-[4-cyano-4'-biphenyl
acrylate);
poly(methacryloyloxyhexyl  3-(E)-[4-cyano-4'-biphenyl .
acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-methylcyclo
hexyl)phenyl]acrylate);
poly(methacryloyloxyethyl  3-(E)-[4-(trans-4-ethylcyclo
hexyl)phenyl]acrylate);
- poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-propylcycio
hexyl)phenyl]acrylate), Tg. 88°;C.
poly(methacryloyloxyethyl  3-(E)-[4-(trans-4-butyicyclo
hexyl)phenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate);
poly(methacryloyloxyethyl  3-(E)-[4-(trans-4-hexylcyclo-
hexyl)phenyl]acrylate);
poly(methacryloyloxyethyl  3-(E)-[4-(trans-4-heptylcyclo-
hexyl)phenyl]acrylate); "
poly(methacryloyloxypropy! 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate);
poly(methacryloyloxybutyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate);

PRPPPEOPE
Nnooonnaon

(
(B)-[
(B)-I[
(B)-1[
-(B) -1
(B)-1[
(B)-1[
(B)-1[
(B)-I
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pol y(acryl oyl oxypentyl 3-(E)-[3, 4-dichlorophenyl]acry- |ate);

pol y(acryl oyl oxyethyl 3-(E)-[3,5-dichl orophenyl]acryl ate);

pol y(acryl oyl oxyethyl 3-(E)-[3.4-difluorophenyl]acrylate);

pol y(acryl oyl oxypr opyl 3-(E)-[3,5-difluorophenyl]acry- late); poly(acryl
oyl oxyethyl 3-(E)-[4-chloro 3-nitro-ph gyL]acry- | at e);

Pol y( 2- chl or oacryl oyl oxypr opyl 3-(E§-[2-ch|oro-4-f|uo-

rophenyl ] acryl ate); poly(acryl oyl oxyet hyl
3-(E)-[3-chl oro-4-fluoro-phenyl] acrylate); poly(acryl oyl oxyhexyl
3-(E)-[3-fluoro-2-nethyl -phenyl] acrylate); poly(acryl oyl oxyethyl
3-(E)-[4-trifluoronethyl phenyl]acry-,late), ,poly(acryl oyl oxyet hyl
3-(E)-[4-tri fp@aﬁwgﬁa}%&%ﬁeﬁﬁ?mﬂ 3B - (Bond 25y Ry 182
hexyl)phenyl]acrylate); :
poly(methacryloyloxyhexyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate).
poly(methacryloyloxyethyl 3-(E)-biphenylacrylate), T,=98°
C.,;
poly(methacryloyloxypropyl 3-(E)-biphenylacrylate);
poly(methacryloyloxyethyl 3-(E)-phenylacrylate), T,=60°
C;
poly(methacryloyloxyethyl  3-(E)-[4-methylphenyl]acry-
late); _
poly(methacryloyloxyethyl 3-(E)-[4-ethylphenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-methoxyphenyl]acry-
late), T,=69 ° C,;
poly(methacryloyloxyethyl  3-(E)-[4-ethoxyphenyl]acry-
late); )
poly(methacryloyloxypropyl 3-(E)-[4-methylphenyl]acry-
late);
poly(methacryloyloxypropyl 3-(E)-[4-ethylphenyl]acry-
late): :
poly(methacryloyloxypropyl 3-(E)-(4-methoxyphenyl]acry-
late):
poly(methacryloyloxypropyl 3-(E)-[4-ethoxyphenyl]acry-
late);
poly(methacryloyloxyethyl 3-(E)-(3-cyanophenyljacrylate);
poly(methacryloyloxypropyl = 3-(E)-[3-cyanophenyljacry-

late);

poly(methacryloyloxyethyl 3-(E)-[4-cyanophenyl]acrylate),
T,=105° C,;

polyg(methacryloy]oxypropy] 3-(E)-[4-cyanophenyljacry-
late);

poly(methacryloyloxyethyl 3-(E)-[3-nitrophenyl]acrylate);

poly(methacryloyloxypropyl 3-(E)-[3-nitrophenyl]acry-

poisl(ir)x;ethacryloyloxyemyl 3-(E)-[4-pitrophenyl]acrylate),

po’ll;/g(jnlcotg;c%;loyloxypropyl 3-(E)-[4—nitrophenyl]acry;

po};L(z,cthacryloyloxyethyl 3-(E)-[3-chlorophenyl]acry- |

po?tﬁr},ethacryloyloxypropyl 3-(E)-[3-chlorophenyl]acry-
ate);
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acryl ate).

(E)-3-(4-(4-met hox- yphenyl

- 19 - EXAMPLE 2 1.5 g of 4-nethacryl oyl oxybutyl

car bonyl oxy) phenyl ] acryl ate and 0. 003 g of

- azobi - sisobutyronitrile were dissolved in 6.8 m of tetrahydrofu- ran.
solution was flushed for 10 mnutes with a weak argon stream and
subsequently the reaction vessel was_closed air-tight. The sol ution was

The

heated to 60[err] for 20 hours. Thér &4f ter, the reaction vessel was opened
and the solution was diluted with 3.5 m of tetrahydrofuran while stirring.

Subsequent |y,

the diluted solution was added drop- wise to 300 m of

di ethyl ether at roomtenperature while stirring. The separated pol yner was

filtered off,

dried,

poly(mcthacryloyloxycthyl 3-(E)-[4-chlorophenyljacry-
late). T,=72° C.; .

poly(methacryloyloxypropy! 3-(E)-[4-chlorophenyl]acry-
late):

poly(methacryloyloxyethy! 3-(E)-[3-fluorophenyljacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-fluorophenyl]acrylate);

poly(methacryloyloxypropyl  3-(E)-[4-fluorophenyl]acry-
late); .

poly(methacryloyloxyethyl 3-(E)-[2,4-dimethylphenyl]
acrylare);

poly(methacryloyloxypropyl  3-(E)-[{2,4-dimethylphenyl]
acrylate);

poly(methacryloyloxyethyl  3-(E)-[2,3-dimethoxyphenyl]
- acrylate);

poly(methacryloyloxyethyl 3-(E)-{2,4-dimethoxyphenyl]
acrylate),

poly(methacryloyloxypropyl 3-(E)-[2,4-dimethoxyphenyl]
acrylate);

poly (methacryloyloxyethyl 3-(E)-[3,4-dimethoxyphenyl]
acrylate);

poly (methacryloyloxypropyl 3-(E)-[3,4-dimethoxyphenyi]
. acrylate); |

poly(methacryloyloxyethyl ~ 3-(E)-[3,5-dimethoxyphenyl]
acrylate);

poly(methacryloyloxypropyl 3-(E)-{3,5-dimethoxyphenyl]
acrylate);

poly(methacryloyloxyethy! 3-(E)-[3,4-dicyanophenyl]acry-
late);

poly(methacryloyloxypropy!l 3-(E)-[3,4-dicyanophenyl]
acrylate);

poly(methacryloyloxyethy! 3-(E)-[3,5-dicyanophenyl]acry-
late);

poly(methacryloyloxypropy!l 3-(E)-{3,5-dicyanophenyl]
acrylate);

poly(methacryloyloxyethyl 3-(E)-[2,4-dinitrophenyljacry-
late);

poly(methacryloyloxypropyl 3-(E)-[2,4-dinitrophenyl]acry-
late);

poly(methacryloyloxyethyl 3-(E)-{3,4-dichlorophenyl]acry-
late);

poly(methacryloyloxypropyl ~ 3-(E)-[3,4-dichlorophenyl]
acrylate);
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di ssolved in 10 m of dichlormethane and this solution was added dropw se
to 300 mM of diethyl ether. This procedure was repeated twice. Filtration
—and drying at 50 C. in a vacuum gave 1.15 g of pol y(4-nethacryl oyl oxybutyl
(E)-3- [4-(4-nethoxypheny|carbonyloxy)phenyl]acrylate) The pol yner has a
gl ass stage at Tg=38[err] ([err]c = 17 J/gK) and a clearing point

([err]-1) at 202[err] ([err]H=6.9 J/d) The 4-net hacryl oyl oxybut yl
(E)-3-[4-(4-nmet hoxyphenyl - carbonyl oxy) phenyl ]acryl ate used as the starting
material was prepared as follows: a) 5 g of (E)-4-hydroxycinnam c acid were
di ssolved in a solution of 2.8 g of potassium hydroxide in 25 m of water.
Four 1 g portions of ethyl chlorofornate were added to the ice-cool ed

sol ution and %1 Eéﬁ%‘d&ﬁl%%x)’e‘iﬂﬂBE{E)L@§ftﬁtMR'1rbpfh€hyll]Qcﬁ9-nUt es af ter
ubs®

each addition reactioh mxture was stirred at [erf] for a further 30
m nutes and s ne gxryablrloéﬁfi W BQE%'-\b,S-dlchlorophenyl]

acrylate)

poly(methacryloyloxyethy! 3-(E)-[3,4-difluorophenyl]acry-
late); _

poly(mcthacryloyloxypropyl 3-(E)-[3,4-difluorophenyl]
acrylate);

poly(methacryloyloxyethyl 3-(E)-[3,5-difluorophenyl]acry-
late);

poly(methacryloyloxypropyl 3-(E)-[3,5-difluorophenyl] .
acrylate);

poly(methacryloyloxyethyl 3-(E)-[3-bromo-4-fluorophenyl]
acrylate);

poly(methacryloyloxypropyl 3-(E)-[3-bromo-4-fluorophe-
nyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[5-bromo-2-methoxyphe-
nyljacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-chloro- 3-nitrophenyl]
acrylate);

poly(methacryloyloxypropyl 3- (E)-(4-chloro 3-nitrophenyl]
acrylate);

poly(methacryloyloxyethyl 3-(E)-{2-chloro-4-fluorophenyl]
acrylate);

poly(methacryloyloxypropy! 3-(E)-[2-chloro-4-fluorophe-
nyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[3- ch]oro-4-ﬂuoropheny1]
acrylate);

poly(methacryloyloxypropyl 3-(E)-[3-chloro-4-fluorophe-
nyl]acrylate);

poly(methacryloyloxyethyl  3-(E)-[3-fluoro-2-methylphe-
nyl]acrylate);

poly(methacryloyloxypropyl 3-(E)-[3-fluoro-2-methylphe-
nyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-trifiuoromethylphenyl]
acrylate);

poly(methacryloyloxypropy! 3-(E)-[4-trifluoromethylphe-
- nyl]acrylate); -
poly(methacryloyloxyethyl 3-(E)-[4-trifluoromethoxyphe-
- nyljacrylate);
_  Poly(methacryloyloxypropy! 3-(E)-[4-triflucromethoxyphe-
* - .- nyllacrylate);
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hydrochl oric acid. The crude product was filtered off and recrystallised
twce fromethanol /water (vol. 8:2). This gave 5.7 g of

4- (E) - et hyl oxycar bonyl oxyci nnanmi ¢ acid, mp. 173-176 C. b) A solution of
5.2 g of 4-(E)-ethyloxycarbonyloxycin- namic acid in 20 m of thionyl
chloride and 0.05 m of NN-dinethylformam de was heated under reflux for 3
hours. Subsequently, excess thionyl‘dH?dTide was dis- tilled off. 3.3 g of
4- hydr oxybutyl nethacryl ate were added dropwi se to a solution of the
resulting 4-(E)- ethyloxycarbonyl oxyci nnanmoyl chloride in 15 m of - 20
- pyridine while stirring at [err] within 15 mnutes. The reaction m xture
was stirred at roomtenperature for a

poly(acryloyloxyethyl 3-(E)-biphenylacrylate);
poly(2-chloroacryloyloxyethyl 3-(E)-{4-methylphenyl]acry-
late);
poly(acryloyloxyethyl 3-(E)-{4-methoxyphenyljacrylate);
poly(acryloyloxypropy! 3-(E)-{4-ethoxyphenyl]acrylate);
poly(acryloyloxyethyl 3-(E)-[3-cyanophenyl]acrylate);
poly(acryloyloxypropyl 3-(E)-[4-cyanophenyl}acrylate);
poly(2-chloroacryloyloxyethyl  3-(E)-[3-nitrophenyl]acry-
late);
poly(acryloyloxyethyl 3-(E)-[4-nitrophenyl]acrylate);
poly(acryloyloxybutyl 3-(E)-[3-chlorophenyljacrylate);
poly(acryloyloxyethyl 3-(E)-[4-chlorophenyl}acrylate);
poly(acryloyloxyethyl 3-(E)-[3-flucrophenyl}acrylate);
poly(2-chloroacryloyloxypentyl 3-(E)-[4-fluorophenyl]
acrylate); '
poly(acryloyloxyethyl 3-(E)-[2,4-dimethylphenyl]acrylate);
poly(acryloyloxyethyl  3-(E)-[3,4-dimethoxyphenyl]jacry-

late);
poly(acryloyloxyethyl  3-(E)-[3,5-dimethoxyphenyl]jacry-
late);

poly(2-chloroacryloyloxypropy! 3-(E)-[3,4-dicyanophenyl]
acrylate);

poly(acryloyloxyethyl 3-(E)-[3.5-dicyanophenyl]acrylate);

poly(acryloyloxybutyl 3-(E)-[2,4-dinitrophenyl]acrylate);

poly(acryloyloxypentyl 3-(E)-[3,4-dichlorophenyl]acry-
late); '

poly(acryloyloxyethyl 3-(E)-{3,5-dichlorophenyl]acrylate);

poly(acryloyloxyethyl 3-(E)-[3.4-difluorophenyljacrylate);

poly(acryloyloxypropyl 3-(E)-[3,5-difluorophenyl]acry-

late);

poly(acryloyloxyethyl 3-(E)-[4-chloro 3-nitro-phenyl]acry-
late);

poly(2-chloroacryloyloxypropy! 3-(E)-(2-chloro-4-fluo-
rophenyllacrylate);

poly(acryloyloxyethyl 3-(E)-[3-chloro-4-fluoro-phenyl]
acrylate);

poly(acryloyloxyhexyl  3-(E)-[3-fluoro-2-methyl-phenyl]
acrylate);

' Poi)’(acryloyloxyethyl 3-(E)-[4-trifluoromethylphenyl]acry-

ate);

poly(acryloyloxyethyl  3-(E)-(4-trifluoromethoxyphenyl]
acrylate).
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further 12 hours, then poured into water and extracted three tines with 50
m of ethyl acetate each tine. The conbi ned organi c phases were dried over
magnesi um sul phate, filtered and subsequently concentrated. Chro-

mat ographic purification on silica gel with hexane/ ethyl acetate (vol.
7:3) gave 3 g of 4-nethacryl oyl oxy- butyl

(E)-3-(4-ethoxycarbonyl oxyphenyl)ac’ryjr te, mp. 54-56[err]. c) 5 g of

4- et hacryl oyl oxybutyl (E)-3-(4-ethoxycarbo- nyl oxyphenyl)acryl ate were
dissolved in 40 mM of pyri- - dine and treated at roomtenperature with a
m xture of 60 m of acetone and 7 ml of 25% aqueous ammoni a sol ution. The
reaction mxture was stirred at roomtenperature for 12 hours. After

distillation of the acetone the g neutralized with 2N hydro-
chloric acid, diluted with 100 M‘%\@l‘gﬁfand subse- quently ext?/act ed 3
times with 100 m $0f, diptivhe 8080 ioyloxybutyl (E)-3-(4-(4-methox-

ypheny! carbonyloxy)phenyljacrylate and 0.003 g of azobi-

sisobutyronitrile were dissolved in 6.8 ml of tctrahydrofu-

ran. The solution was flushed for 10 minutes with a weak

argon stream and subsequenuy the reaction vesscl was

closcd air-tight. The solution was heated to 60° C. for 20

hours. Thercafter, the rcaction vessel was opened and the

solution was diluted with 3.5 ml of tetrahydrofuran while

stirring. Subsequently, the diluted solution was added drop-

wise 10 300 ml of diethy! ether at room temperature while

stirring. The separated polymer was filtered off, dried,

dissolved in 10 ml of dichlormethane and this solution was

added dropwise 10 300 ml of diethy] ether. This procedure

was repeated twice. Filtration and drying at 50° C. in a

vacuum gave 1.15 g of poly(4-methacryloyloxybutyl (E)-3-

(4-(4-methoxyphenylcarbonyloxy)phenyl]acrylate). The

polymer has a glass stage at Tg=38° C. (Ac,=0.17 J/gK) and

a clearing point (S,-I) at 202° C. (AH=6.9 J/g).

The 4-methacryloyloxybutyl (E)-3-[4-(4-methoxypheny!-
carbonyloxy)phenyllacrylate used as the starting material
was prepared as follows:

a) 5 g of (E)-4-hydroxycinnamic acid were dissolved in a
solution of 2.8 g of potassium hydroxide in 25 ml of
water. Four 1 g portions of ethyl chloroformate were
added to the ice-cooled solution and the mixture was
.stirred intensively for 10 minutes after each additon.
The reaction mixture was stirred at 0° C. for a further
30 minutes and subsequently neutralized with 2N
hydrochloric acid. The crude product was filtered off
and recrystallised twice from ethanol/water (vol. 8:2).
This gave 5.7 g of 4-(E)-ethyloxycarbonyloxycinnamic
acid, m.p. 173°-176° C.

b) A solution of 5.2 g of 4-(E)-ethyloxycarbonyloxycin-
namic acid in 20 mi of thionyl chloride and 0.05 ml of
N.N-dimethylformamide was heated under reflux for 3
hours. Subsequently, excess thionyl chloride was dis-
tilled off. 3.3 g of 4-hydroxybutyl methacrylate were
added dropwise to a solution of the resulting 4-(E)-
ethyloxycarbonyloxycinnamoyl chloride in 15 ml of

This is the replacement shes?
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each time. The conbi ned organi c phases were dried over sodi um sul phat e,
filtered and concentrated. Chro- matographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 7:3) gave 4-nethacry-

| oyl oxybutyl (E)-3-(4-hydroxyphenyl)acrylate. d) 2.0 g of 4-methoxybenzoyl
chloride in 25 m of dichlormethane were added dropwi se at [err] while
stirring within 30 min. to a solutiorf®f-3.5 g of 4- met hacryl oyl oxybutyl

(E) - 3- (4- hydroxyphenyl )acry- late and 1.2 g of triethylamne in 40 m of

di chl o- ronethane. The reaction m xture was stirred at roomtenperature
overnight, then filtered and subsequently concentrated. Chronmatographic
purification of the resi- due on silica gel with hexane/ethyl acetate (vol.

7:3) and two-f ol doyredineswalleistiatingratf00Q, evitlaimol 5 gnirfutds STke of

4-met hacr yl oy OXVQHE n(d':t} tﬁ{é 4/2{5 LH?%%%E%B@EJ temperature for a

nyl carbonyl oxy) phi% ours 'théh poured into water and extracted
three times with 50 ml of ethyl acetate each time. The
combined organic phases were dried over magnesium
sulphate, filtered and subsequently concentrated. Chro-
matographic purification on silica gel with hexane/
ethyl acetate (vol. 7:3) gave 3 g of 4-methacryloyloxy-

butyl (E)-3-(4- ethoxyca:bonvloxyphenyl)acrylate
m.p. 54°-56° C.

c) 5 g of 4-methacryloyloxybuty! (E)-3-(4-ethoxycarbo-
nyloxyphenyl)acrylate were dissolved in 40 ml of pyri-

- dine and treated at room temperature with a mixture of
60 ml of acetone and 7 ml of 25% aqueous ammonia
solution. The reaction mixture was stirred at room
temperature for 12 hours. After distillation of the
acetone the mixture was neutralized with 2N hydro-
chloric acid, diluted with 100 ml of water and subse-
quently extracted 3 times with 100 m] of diethyl ether
each time. The combined organic phases were dried
over sodium sulphate, filtered and concentrated. Chro-
matographic purification of the residue on silica gel
with hexane/ethyl acetate (vol. 7:3) gave 4-methacry- -
loyloxybutyl (E)-3-(4-hydroxyphenyl)acrylate.

d) 2.0 g of 4-methoxybenzoyl chloride in 25 ml of
dichlormethane were added dropwise at 0° C. while
“stirring within 30 min. to a solution of 3.5 g of
4-methacryloyloxybutyl (E)-3-(4-hydroxyphenyl)acry-
late and 1.2 g of triethylamine in 40 ml of dichlo-
romethane. The reaction mixture was stirred at room
temperature overnight, then filtered and subscquently
concentrated. Chromatographic purification of the resi-
due on silica gel with hexane/ethyl acetate (vol. 7:3)
and two-fold recrystallization from ethanol gave 4.5 g
of 4-methacryloyloxybutyl (E)-3-[4-(4-methoxyphe-
nylcarbonyloxy)phenyl]acrylate, m.p. 89°-90° C.

The following compounds can be prepared in analogous

manner;
poly(methacryloyloxyethy! 3-(E)-[4-(4-methoxybenzoylox-
y)phenyl)acrylate);
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The foll ow ng compounds can be prepared in anal ogous nanner:

poly( et hacryl oyl oxyet hyl 3-(E)-[4-(4-nmethoxybenzoyl ox- y)phenyl]acryl ate);
- 21 - poly(nethacryl oyl oxyethyl 3-(E)-[4-(4-ethoxybenzoyl ox-

y) phenyl Jacryl ate); pol y(nmethacryl oyl oxyet hyl 3-(E)-[4-(4-propoxybenzoyl ox-
y)phenyl Jacryl ate); poly(nethacryloyloxyethyl 3-(E)-

[ 4- (4- butyl oxybenzoyl ox- y)phenyl]acryl ate); poly(nethacryl oyl oxyet hyl
3-(E)-(4-(4-pentyl oxybenzoy- | oxy)phenyl]acryl ate);

pol y(met hacryl oyl oxyet hyl  3-(E)-[4-(4-hexyl oxybenzoy-

poly(methacryloyloxyethyl 3-(E)-[4-(4-ethoxybenzoylox-
y)phenyl)acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-propoxybenzoylox-
y)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-butyloxybenzoylox-
y)phenyllacrylate); .
poly(methacryloyloxyethyl 3-(E)-[{4-(4-pentyloxybenzoy-
loxy)phenyllacrylate);

poly(methacryloyloxyethyl  3-(E)-[4-(4-hexyloxybenzoy-

loxy)phenyljacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-heptyloxybenzoy-
loxy)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-{4-(4-octyloxybenzoylox-
“y)phenyl]acrylate);

poly(methacryloyloxypropyl 3-(E)-[4-(4-methoxybenzoy-
loxy)phenyljacrylate);

poly(methacryloyloxypentyl 3-(E)-[4-(4-methoxybenzoy-
loxy)phenyllacrylate);

poly(methacryloyloxyhexyl  3-(E)-[4-(4-methoxybenzoy-
loxy)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-[(S)-2-methylbuty-

. loxy]benzoyloxy)phenyllacrylate);

poly(acryloyloxybutyl 3-(E)-[4-(4-methoxybenzoylox-
y)phenyllacrylate).

EXAMPLE 3

2.5 g of methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate) and 2.5 g of 2-methacryloyloxyethyl (E)-3-(4-
chlorophenyl)acrylate as well as 0.014 g of azobisisobuty-
ronitrile were dissolved in 35 ml of tetrahydrofuran. The
solution was flushed for 10 minutes with a weak argon
stream and the reaction vessel was subsequently closed
air-tight. The solution was heated to 60° C. for 24 hours.
Thereafter, the reaction vessel was opened and the solution
was diluted with 7.5 ml of tetrahydrofuran while stirring.
Subsequenty, the diluted solution was added dropwisc to
500 ml of diethyl ether while stirring at room temperature.
The separated polymer was filtered off, dried, dissolved in

" 40 ml of dichloromethane and this solution was added
dropwise to 500 ml of diethyl ether. This procedure was
repeated twice. Filtration and drying at 50° C. in a vacuum

gave 3.8 g of poly(2-methacrviovioxvethvl (E)-3-(4-meth.
rhis is the replacement sheet
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| oxy) phenyl Jacryl ate); poly(nmethacryl oyl oxyet hyl

3-(E)-[4-(4-heptyl oxybenzoy- | oxy)phenyl]acrylate);

pol y( et hacryl oyl oxyet hyl 3-(E)-[4-(4-octyl oxybenzoyl ox-

y) phenyl Jacryl ate); pol y(nethacryl oyl oxypropyl 3-(E)-[4-(4-nmethoxybenzoy-

| oxy) phenyl Jacryl ate); poly(nmethacryl.ayl oxypentyl

3-(E)-[4-(4-net hoxybenzoy- |oxy)phenyl]acrylate); poly(nethacryl oyl oxyhexyl

3-(E)-[4-(4-nmet hoxybenzoy- | oxy)phenyl]acryl ate); poly(methacryl oyl oxyet hyl

3-(BE)-[4-(4-[(S)-2-net hyl buty- | oxy] benzoyl oxy) phenyl ] acryl ate);

pol y(acryl oyl oxybut yl 3-(E)-[4-(4-nmet hoxybenzoyl ox- y)phenyl]acryl ate).

EXAMPLE 3 2.5 g of pnethacryl oyl ox ethyl (E?-S-(4-nethox%Phenxl)-
oxyphenyl)acrylate-co-2-methacryloyloxyethyl  (E)-3-(3-

chlorophenyl)acrylate). The polymer has a glass stage at

Tg=74° C. A,,,. (0.586 mg/100 ml CH,Cl,): 227 nm, (log

1,/1)=0.213), 287.8 nm, (log 1,/1 =0.367).

The. monomers used as the starting materials were pre-
pared as follows:

50 g of 4-(E)-chlorocinnamic acid, 33.9 g of 2-hydroxy-
ethylmethacrylate and 0.3 g of 4-dimethylaminopyridine
were placed in 200 ml of tetrahydrofuran. A solution of 57.2
g of dicyclohexylcarbodiimide in 100 ml of tetrahydrofuran
was added dropwise at room temperature within 120 min-
utes. The mixture was stirred at room temperature for a
further 28 hours. Subsequently, the precipitated N,N'-dicy-
clohexylurea was filtered off and washed with 100 ml of
tetrahydrofuran. After distillation of the tetrahydrofuran the
residue was dissolved in 300 ml of dichloromethane. The
dichloromethane solution was washed with 200 ml of 5%
acetic acid and subsequently three times with 250 ml of
water each time and dried over sodium sulphate. After
removing the solvent the residue was recrystallized from
ethanol at —50° C. This gave 20.4 g of 2methacryloyloxy-
ethyl (E)-3-(4-chlorphenyl)acrylate as white crystals with a
melting point of 58°-60° C.

2-Methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-acry-
late with a melting point of 35°-36° C. was prepared
analogously thereto.

The following polymers can be prepared in an analogous
manner;

Poly(2-methacryloyloxyethyl (E)-3-(4-methoxypheny-
)acrylate-co-2-methacryloyloxyethy!l (E)-3-(4-nitrophe-
nyljacrylate), T,=89° C,;

poly(2-methacryloyloxyethyl (E)-3-(4-cyanophenyl)acry-
late-co-2-methacryloyloxyethyl (E)-3-(4-methoxypheny-
lJacrylate);

poly(2-methacryloyloxyethyl (E)-3-(4-methoxypheny-
1)acrylate-co-2-acryloyloxyethyl  (E)-3-(4-nitropheny-
Dacrylate);

poly(2-methacryloyloxypropyl (E)-3-(4-cyanophenyl)acry-
late-co-2-methacryloyloxyhexyl  (E)-3-(4-cyanopheny-
Dacrylate);

poly(2-acryloyloxyethyl (E)-3-(4-methoxyphenyl)acrylate-
co-2-methacryloyloxyethyl  (E)-3-(4-nitrophenyl)acry-
late);
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acrylate) and 2.5 g of 2-nethacryl oyl oxyethyl (E)-3-(4-

chl orophenyl )acrylate as well as 0.014 g of azobisisobuty- ronitrile were
di ssolved in 35 m of tetrahydrofuran. The solution was flushed for 10
mnutes with a weak argon stream and the reaction vessel was subsequently
closed air-tight. The solution was heated to 60[err] for 24 hours.
Thereafter, the reaction vessel mas'o%%néd and the solution was dil uted
with 7.5 m of tetrahydrofuran while stirring. Subsequently, the diluted
sol ution was added dropwi sc to 500 m of diethyl ether while stirring at
roomtenperature. The separated polyner was filtered off, dried, dissolved
in 40 m of dichloronmethane and this solution was added dropw se to 500 ni

of diethyl ethepolylairylpylocytutyd () 3r(@pepamaphenydacrildiescat2on and drying
at 50[err] in amedtaoryieiexPethyd ofEpPS-y4-Znemiokgphyhoyl@yst hyl
(B)-3-(4-meth-  methylacrylate);
poly(acryloyloxybutyl (E)-3-(4-methoxyphenyl)-2-car-
boxyethyl-acrylate-co-acryloyloxybutyl  (Z)-3-(4-meth-
oxyphenyl)-2-carboxyethyl-acrylate);
poly(styryl-4-carbonyloxyhexyl (E)-3-(4-cyanopheny-
Dacrylate-co-styryl-4-carbonyloxyhexyl (E)-3-(4-meth-
oxyphenyl)acrylate);
poly(2-methacryloyloxyethyl (E)-3-(4-cyanophenyl)acry-
late-co-2-methacryloyloxyethyl (E)-3-(4-methoxypheny-
l)acrylate);
poly(2-chloroacryloyloxyethyl (E)-3-(4-chlorophenyl)acry-
- late-co-2-chloroacryloyloxyethyl (E)-3-(4-methoxyphe-
nyl)acrylate);
poly(2-methacrylamidoethyl  (E)-3-(4-cyanophenyl)acry-
late-co-2-methacrylamidobutyl-3 (E)-[4-propyloxy-4'-bi-
phenyljacrylate]);
poly(2-chloroacrylamidohexy! (E)-3-(4-cyano-4° -bipheny-
Dacrylate-co-2-chloroacrylamidohexyl 3 (E)-[4-methy-
loxyphenylJacrylate]);
poly(acrylamidomethyl (E)-3-(4-butyloxyphenyljacrylatc-
co-acrylamidobutyl-3 (E)-[4-butyloxy-4'-biphenyljacry- -
late}): _
poly(2-methacrylamidoethyl (E)-3-(4-octyloxy-4'-bipheny-
l)acrylate-co-2-acrylamidobutyl  3-(E)-{4-[(R)-2-octy-
loxy]-4'-biphenyl}acrylate]);
poly(2-mcthacryloyloxybutyl (E)-3-(4-ethyloxyphenyl)-
(Z)-3-methyl-acrylate-co-2-methacryloyloxyethyl (E)-3-
(4-methoxy-4'-biphenyl)-2-cyanoacrylate);
poly(methacryloyloxybutyl-3  (E)-[4-(trans-4-butylcyclo-
hexyl)phenyl]-3-(Z)-methylacrylate-co-styrenc);
poly(acryloyloxyethyl-3 (E)-[4-octyloxy-4'-biphenyl]acry-
late-co-methyl acrylate);
poly(ethyl methacrylate-co-methacryloyloxycthyl-3 (E)-[4-
(4-propoxybenzoyloxy)phenyl]acrylate);
poly(methacrylamidoethyl  (E)-3-(4-proyloxyphenyl)acry-
late-co-methy! methacrylamide);
poly(2-chloroacryloyloxyhexyl-3 (E)-[4-(trans-4-mcthylcy-
clohexyl)phenyl)acrylate-co-methyl 2-chloroacrylatc);
poly(2-chloroacryloyloxypenty! (E)-3-(4-methoxy-4'-biphc-
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- 22 - oxyphenyl)acryl at e-co- 2- met hacryl oyl oxyet hyl (E)-3-(4-
chl or ophenyl )acryl ate). The pol yner has a gl ass stage at Tg=74[err] (0.586
ng/ 100 mM [err]): 227 nm (log [err])=0.213), 287.8 nm (log [err] =0.367).
The nononers used as the starting materials were pre- pared as follows: 50
g of 4-(E)-chlorocinnamc acid, 33.9 g of 2-hydroxy- ethyl nethacryl ate and
0.3 g of 4-dinethyl am nopyridi ne were“placed in 200 m of tetrahydrofuran.
A solution of 57.2 g of dicyclohexylcarbodiimde in 100 m of
t etrahydrof uran was added dropwi se at roomtenperature within 120 m n-
utes. The m xture was stirred at roomtenperature for a further 28 hours.
Subsequently, the precipitated N, N -dicy- clohexylurea was filtered off and
washed with 100 nhybr2tcarbaxyethpl-acar ateacoe2-ahlorpacaiopoxybut he
t et r ahydrof uran t yg-(Z)-3-(4-methoxy-4'-biphenyl)-2-carboxycthyl-acry-

late-co-methyl 2chloroacrylate); '

poly(ethy! 2-methacrylate-co-2-methacryloyloxypropy! (E)-

3-(4-pentyloxyphenyl)acrylate-co- 2-methacryloyloxybu-

tyl (E)-3-(4-[(S)-2-methylbutyloxy]-4'-biphenyl)-2-car-

boxyethyl-acrylate);

poly(methacryloyloxypropyl-3 (E)-[4-(trans-4-butylcyclo-

hexyl)phenyl]-3-(Z)-methylacrylate-co- 2-methacryloy-

loxypropyl (E)-3-(4-(R)-2-octyloxy]phenyl)-3-(Z)-me-

thylacrylate-co-styrene).

EXAMPLE 4

.2.4 g of but-3-ene 3-phenylacrylate and 0.6 g of poly(m-
ethylhydrogen-siloxane) were dissolved in 8 mi of toluene
(thiophene-free). The solution was flushed through a septum
on the reaction vessel for 10 minutes with a weak argon
stream. Subsequently, 20 ul of a platinum-divinyltetrameth-
yldisiloxane solution (mfr. PETRARCH SYSTEMS.
PCO0O75) were sprayed into the reaction mixture at room
temperature while stirring. The reaction mixture was stirred
at room temperature for 30 minutes and at 60° C. for 18
hours. Subsequently, the reaction mixture was added drop-
wise 10 200 ml of n-hexane while stirring. The precipitated
polymer was separated, dissolved in 10 m! of toluene and
again precipitated in 200 ml of n-hexane. This procedure
was repeated twice. Drying in a high vacuum gave 1.8 g of
poly[(butyl-3-phenylacrylate)-methyl siloxane] with a glass
stage T,=-25° C., Ac,=0.31 J/gK.

The but-3-ene 3-phenylacrylate used as the starting maltc-
rial was prepared as follows:

22.2 g of cinnamic acid, 12.5 g of but-3-en-1-al and 0.2
g of 4-N,N-dimethylaminopyridine were placed in 80 ml of
dichloromethane. A solution of 33.05 g of dicyclohcxylcar-
bodiimide in 80 ml of dichloromethane was added dropwise
at 5°-10° C. within 120 minutes. The mixture was stirred at
room temperature for a further 18 hours. Subsequently, the
precipitated N,N'-dicyclohexylurea was filiered off and
washed with 150 ml of dichloromethane. The dichlo-
romethane solution was washed with 200 ml of 5% acetic
acid and subsequently three times with 250 ml of water each
lime, filtered and dried over sodium sulphate. After concen-

1ITAN N tha calirtimm tha caeldiia ciima Abcccmatace. b o
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resi due was dissolved in 300 m of dichloronmethane. The dichl oronet hane
sol ution was washed with 200 mM of 5% acetic acid and subsequently three
times with 250 mM of water each tinme and dried over sodium sul phate. After
removi ng the solvent the residue was recrystallized from ethanol at
-50[err]. This gave 20.4 g of 2met ha_crzyg oyl oxy- et hyl _ _
(E)-3-(4-chlorphenyl)acrylate as white crystals with a nelting point of
58[err]-60[err]. 2-Methacryl oyl oxyethyl (E)-3-(4-nethoxyphenyl)-acry- late
with a nelting point of 35-36 C. was prepared anal ogously thereto. The
foll ow ng polynmers can be prepared in an anal ogous nanner:
Pol y( 2- met hacryl oyl oxyet hyl (E)-3-(4- met hoxypheny-
| ) acryl at e- co-silio®tgehcvith adichiorotivthad &) Dyind i tar Ri¥evabMbyacryl ate),
Tg=89 C.; pol ydAcmed hagr ¥t Sul-3x¥st Mbheh Racivlate Q¥AUYNSEALIACT V-
hquid.
The following compounds can be prepared in an analo-
gous manner:
Poly(methyl-{propyl-3-(E)-(4-methyloxy-4'-biphenyl)acry-
late siloxane);
poly(methyl-{pentyl-3-(E)-[4-(trans-4-propylcyclohexy-
)phenyl]acrylate }siloxane);
poly(methyl-{hexyl-3-(E)-[4-(4-methoxybenzoyl)phenyl]
acrylate }siloxane);
1,3,5,7-tetra[butyl-3-(E)-(4-methoxy-4'-biphenyl) acrylate]-
1,3,5,7-tetramethyl-cyclotetrasiloxane;
poly(methyl-[butyl-3-(E)-(4-methyloxyphenyl)acrylate]si-
loxane);
poly. (methyl-[butyl-(E)-3-(4-methoxyphenyl)acrylate]si-
loxane-co-methyl-[propyl-  3-(E)-{4-ethyloxy-4"-biphe-
nyl]acrylate]siloxane);
poly(dimethylsiloxane-co-methyl-[butyl-3-(E)-[4-methy-
loxy-4'-biphenyl]acrylate]siloxane);
poly(dimethylsiloxane-co-methyl-{propyl-(E)-3-(4-methox-
yphenyl)- 2-carboxyethyl-acrylate]siloxane-co-methyl-
[propyl-3-(Z)-[4-methyloxyphenyl)-2-carboxyethyl-acry-
late]siloxane);
poly(dimethylsiloxane-co-methyl-[octyl-3-(E)-(4-methy-
loxy-4'-biphenyl)acrylate]siloxane-co-[pentyl-(E)-3-(4-
methoxyphenyl)acrylate]siloxane).

EXAMPLE 5

1.5 g of (E)-3-(4-cyano-phenyl)-N-[3-(2-methyl-acryloy-
lamino)propyllacrylamide and 0.0083 g of azobisisobuty-
ronitrile were dissolved in 10 ml of N,N-dimethylforma-
mide. The solution was flushed for 10 minutes with a weak
argon stream. Subsequently, the reaction vessel was closed
air-tight. The solution was heated o 70° C. for 16 hours.
Thereafter, the reaction vessel was opened and the solution
was added dropwise while stirring to 300 m! of diethy! ether
at room temperature. The separated polymer was filtered off,
dried. dissolved in 10 m! of N,N-dimethylformamide and
this solution was again added dropwise to 300 ml of diethyl
ether. This procedure was repcated twice. Filtration and
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| at e- co- 2- met hacryl oyl oxyet hyl (E)-3-(4-nethoxypheny- |)acryl ate);
pol y(2- nmet hacryl oyl oxyet hyl (E)-3-(4- met hoxypheny-

| )acryl at e- co- 2- acryl oyl oxyet hyl (E)-3-(4-nitropheny- |)acryl ate);
pol y(2- met hacryl oyl oxypropyl (E)-3-(4-cyanophenyl)acry-

| at e- co- 2- met hacryl oyl oxyhexyl (E)-3-(4-cyanopheny- |)acrylate);
pol y(2-acryl oyl oxyet hyl (E)-3-(4-nefh% yphenyl )acryl ate- co- 2-

met hacryl oyl oxyethyl (E)-3-(4-nitrophenyl)acry- |ate); - 23 -
pol y(acryl oyl oxybutyl (E)-3-(4-cyanophenyl)acryl ate-co-2-

met hacryl oyl oxyet hyl (E) - 3- (4- net hoxyphenyl ) - (2) - 3-

drying at 50° C. in a vacuum gave 0.54 g of poly(3-
methacryloylaminopropyl  (E)-3-[4-cyano-phenyl]acryla-
mude). The polymer has a glass stage at Tg=165° C. (Ac,=
0.46 J/2K).

The (E)-3-(4-cyano-phenyl)-N-(3-(2-methyl-acryloy-
lamino)propyl]-acrylamide used at the starting material was
prepared at follows:

4.12 g of 4-cyano-cinnamic acid were suspended in 35 ml
of methylene chloride and gassed for 10 min. with a weak
argon stream. After cooling to —15° C. 3.8 mi of diphe-
nylphosphinic acid chloride and 3.3 ml of triethylamine
were added dropwise in succession while stirring. Subse-
quently, a suspension consisting of 4.25 g of N-(3amino-
propyl)methacrylamide hydrochloride and 6.6 ml of triethy-
lamine in 40 ml of tetrahydrofuran were slowly added to this
reaction mixture. The reaction mixture was stirred over-
night, whereby the temperature rose to about 12° C. For the
working-up, the reaction mixture was concentrated in a
vacuum. The residue which remained behind was precipi-
tated in 200 ml of water, filtered off and recrystallized from
a mixture of 10 ml of ethanol and 30 ml of water. This gave
3.13 g of (E)-3-(4-cyano-phenyl)-N-[3-(2-methyl-acryloy-
lamino)-propyl]-acrylamide. A, (ethanol)=284.3 nm

(e=32290 1 mol™! cm™).

Having regard to Example 1b), the following compounds
can be prepared in an analogous manner:
Poly(2-methacryloylaminoethyl (E)-3-[4-cyano-phenyl]

acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3-cyano-phenyl]}
acrylamide);

poly(3-methacryloylaminopropyl  (E)-3-[3-cyano-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-phenylacrylamide);
poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-phenyl] .

acrylamide);
poly(3-methacryloylaminopropyl  (E)-3-[4-methoxy-phe-

nyl]acrylamide); _
poly(2-methacryloylaminoethyl ~ (E)-3-[4-ethoxy-phenyl]

acrylamide);
poly(3-methacryloylaminopropyl (E)-3-[4-ethoxy-phenyl]

acrylamide); |
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met hyl acryl ate); poly(acryl oyl oxybutyl (E) - 3- (4- met hoxyphenyl ) - 2-car -
boxyet hyl - acryl at e- co-acryl oyl oxybutyl (Z)-3-(4-neth-

oxyphenyl ) - 2- car boxyet hyl -acryl ate); poly(styryl-4-carbonyl oxyhexyl

(E) - 3- (4- cyanopheny- |)acryl at e-co-styryl -4-car bonyl oxyhexyl
(E)-3-(4-neth- oxyphenyl)acrylate); p yygz-nethacryloyloxyethyl
(E)-3-(4-cyanophenyl)acry- | ate-co-2-tet hacryl oyl oxyet hyl

(E) - 3- (4- net hoxypheny- |)acryl ate); poly(2-chloroacryl oyl oxyet hyl
(E)-3-(4-chl orophenyl)acry- - |ate-co-2-chloroacryl oyl oxyet hyl

(E) - 3- (4- nmet hoxyphe- nyl)acryl ate); poly(2-nethacryl am doet hyl
(E)-3-(4-cyanophenyl )acry- | ate-co-2-nethacryl am dobutyl -3

(E) - [ 4- propyl oyt 2 Rleth 2151 laatinvediydl ) : (BRBY(Rntdthgl-paenyljani dohexyl
(E)-3-(4-cyanop4ggghfgga ) ny- A a K y1-penyl]

poly(3-methacryloylaminopropyl (E)-3-[4—meth§1-pheny1]

acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-ethyl-phenyl]acry-
lamide);

poly(3-methacryloylaminopropyl  (E)-3-[4-ethyl-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl . (E)-3-[4-trifluoromethyl-
phenyljacrylamide);

poly(3-methacryloylaminopropyl (E)-3-[4-trifluoromethyl-
phenyl]acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-trifluoromethoxy-
phenyljacrylamide);

poly(3-methacryloylaminopropy!l (E)-3-[4-trifluo-

romethoxy-phenyl]acrylamide);
poly(2-methacryloylaminoethyl (E)-3-[3-nitro-phenyljacry-

lamide);

poly(3-methacryloylaminopropyl (E)-3-[3-nitro-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-nitro-phenyl]acry-
lamide);

poly(3-methacryloylaminopropy!l (E)-3-[4-nitro-phenyl]
acrylamide); :
poly(2-methacryloylaminoethyl  (E)-3-[2-chloro-phenyl]
acrylamide};

poly(2-methacryloylaminoethyl (E)-3-[3-chloro-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl  (E)-3-[4-chloro-phenyl]
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[4-chloro-phenyl]
acrylamide); :

poly(3-methacryloylaminopropyl  (E)-3-[3-fluoro-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-fluoro-phenyl}
acrylamide);

poly(3-methacryloylaminopropyl  (E)-3-[4-fluoro-phenyl]
acrylamide); '
- poly(2-methacryloylaminoethyl ~ (E)-3-[2,4-dimethyl-phe-
nyl]acrylamide);
poly(3-methacryloylaminopropyl (E)-3-[2,4-dimethyl-phe-

nyl]acrylamide):
i ) This is the replacement sheet
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| )acryl at e- co- 2- chl oroacryl am dohexyl 3 (E)-[4-nethy-

| oxyphenyl Jacryl ate]); poly(acryl am donet hyl

(E) - 3- (4- butyl oxyphenyl )acryl ate- co-acryl am dobutyl -

(E)-[4-butyl oxy-4'-biphcnyl]acry- late]): poly(2-nethacryl am doet hyl
(E)-3-(4-octyl oxy-4'-bipheny- |)acryl a%t Cco- 2- acryl am dobut yl
3-(E)-{4-[(R) -2-octy- |oxy]-4"-Dbipheny facryl ate]);

pol y(2- net hacryl oyl oxybut yl (E) - 3- (4- et hyl oxyphenyl) -

(2)-3-nethyl -acryl at e- co- 2- net hacryl oyl oxyet hyl (E)-3-

(4- met hoxy-4' - bi phenyl) - 2- cyanoacryl atc); poI y( et hacryl oyl oxybutyl -3

(BE)-[4-(trans- 4 %é:l 0- I )phenyl ]-3-(2)-nmet hyl acryl ate-co-styrene);
pol y(acryl oyl ox ;h{j Qiélimmmpyh - b(Ip)Enf2, Badimethbat - co- net hyl
acrylate); poly(et dede- co- net hacr yl oyl oxyet hyl - %E) [ 4-

4- pr opoxybenzoydd
(4- propoxy i ?);%gapcﬁm?yMiﬁemﬂ (E)-3-[2,4-dimethoxy-phe-

poly(3-methacry] .

pPoly(Z-metha
nyl]acrylanirc}ili())ymmmoethy] (E)-3-[3,4- -dimethoxy-phe-

poly(3-methacryloylaminopropyl (E)-3-[3,4-dimethoxy-
phenyl]acrylamide);

poly(2-methacryloylaminoecthyl (E)-3-[3,5- -dimethoxy-phe-
nyl]acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3,5-dimethoxy-

- phenyl]acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3,4-dicyano- -phenyl]
acrylamide);

poly(3-methacryloylaminopropy!l (E)-3-[3,4-dicyano-phe-
nyl]acrylamide);

poly(2-methacryloylaminoethyl (E)-3- [3,5- -dicyano-phenyl]
acrylamide); .

poly(3-methacryloylaminopropyl (E)-3-[3,5-dicyano-phe-
nyljacrylamide);

poly(2-methacryloylaminoethyl (E)-3-[2,4-dinitro-phenyl]
acrylamide);

poly(3-methacryloylaminopropy! (E)-3-[2,4-dinitro-phenyl]
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3,4-dichloro-phenyl]
acrylamide);

poly(3-methacryloylaminopropyl  (E)-3-3 ,4-dichloro-phe-
nyl]acrylamide); :

poly(2-methacryloylaminoethyl (E)- 3 [3,5-dichloro-phenyl]
acrylamide); '

poly(3-methacryloylaminopropyl (E)-3-[3,5-dichloro-phe-
nyl]acrylamide);

poly(2-methacryloylaminoethy! (E)-3-[3,4-difluoro-phenyl]
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3,4-difluoro-phe-
nyl]acrylamide); .

poly(2-methacryloylaminoethyl (E)-3-[3,5-difluoro-phenyl}
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3,5-difluoro-phe-
nyl]acrylamide);
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pol y( nmet hacryl am doet hyl (E)-3-(4-proyl oxyphenyl)acry- | ate-co-nethyl
nmet hacryl am de); pol y(2-chl oroacryl oyl oxyhexyl -3 (E)-[4-(trans-4-nethylcy-
cl ohexyl ) phenyl J acryl at e- co- net hyl 2-chl oroacryl ate);
pol y(2-chl oroacryl oyl oxypentyl (E)-3-(4-nethoxy-4"-biphe- - 24 -
nyl)-2-carboxyet hyl -acryl ate-co- 2-chlg oacryl oyl oxybu- tyl -(2)-3
- (4- met hoxy-4' - bi phenyl ) - 2- car boxyct hyl™ -acry- | at e-co-net hy]
2chl oroacryl ate); poly(ethyl 2-nethacryl ate-co-2-nethacryl oyl oxypropyl (E)-
3- (4- pentyl oxyphenyl ) acryl at e-co- 2-net hacryl oyl oxybu- tyl
(E)-3-(4-[(S)-2-net hyl butyl oxy]-4"-bi phenyl)-2-car- boxyethyl -acrylate);
pol y( et hacryl oyl oxypropyl -3 (E)-[4-(trans-4-butyl cycl o-
poly(2-methacryloylaminoethyl  (E)-3-{4-chloro-3-nitro-
phenyl]acrylamide);
poly(3-methacryloylaminopropyl (E)-3-[4-chloro-3-nitro-

phenyl]acrylamide);

poly(2-methacryloylaminoethy!  (E)-3-[2-chloro-4-fluoro-
phenyl]acrylamidc);

poly(3-methacryloylaminopropy! (E)-3-[2-chloro-4-fluoro-
phenyl]acrylamide):

poly(2-methacryloylaminoethyl  (E)-3-[3-chloro-4-fluoro-
phenyljacrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3-chloro-4-fluoro-
phenyljacrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3-fluoro-2-methyl-
“phenyljacrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3-fluoro-2-methyl-
phenyl}acrylamide);

poly(3-methacryloylaminopropyl ~ (E)-3-biphenyl-acryla-
mide);

poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-4'-biphe-
nyl]acrylamide);

poly(3-methacryloylaminopropy! (E)-3-[4-methoxy-4'-bi-
phenyljacrylamide);

poly(2-methacryloylaminoethyl  (E)-3-[4-cyano-4'-biphe-

~ nyljacrylamide);

" poly(3-methacryloylaminopropyl (E)-3-[4-cyano-4'-biphe-
nyl]acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-(trans-4-methylo-
cyclohexyl)phenyl]acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[4-(trans-4-methyl-
cyclohexyl)phenyl]acrylamide);

poly(2-methacryloyloxyethyl (E)-3-[4-cyano-phenyl]acry-

lamide);

poly(3-methacryloyloxypropy! (E)-3-[4-cyano-phenyl]acry-

. lamide);

poly(2-methacryloyloxyethyl (E)-3-(3-cyano-phenyljacry-
lamide);

poly(3-methacryloyloxypropy! (E)-3-[3-cyano-phenyl]acry-
lamide):

poly(2-methacryloyloxyethyl (E)-3-[4-methoxy-phenyl]
acrylamide):

poly(3-methacryloyloxypropyl  (E)-3-[4-methoxy-phenyl]
acrylamide);
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hexyl ) phenyl ]-3-(2Z)-net hyl acryl ate-co- 2-nethacryl oy- | oxypropyl
(BE)-3-(4-(R) -2-octyl oxy] phenyl)-3-(2)-nme- thylacryl ate-co-styrene). EXAMPLE
4 2.4 g of but-3-ene 3-phenylacrylate and 0.6 g of poly(m

et hyl hydr ogen-si | oxane) were dissolved in 8 m of toluene (thiophene-free).
The solution was flushed through a segtum on the reaction vessel for 10

m nutes with a weak argon stream Sub epqu'ently, 20 [err] of a

pl ati numdi vinyltetrameth- yldisiloxane solution (nfr. PETRARCH SYSTEMNS.
PCO075) were sprayed into the reaction mxture at roomtenperature while
stirring. The reaction m xture was stirred at roomtenperature for 30

m nutes and at 60[err] for 18 hours. Subsequently, the reaction m xture was
added drop- wi $elx(@-mEshagrydeylexyexre (il i-ethaxy-phenyiacmy-eci pi t at ed

pol ymer was sepatamudt); di ssolved in 10 m of toluene and again precipitated
in 200 m of npbex@reetiadrylpyioxggropyl (E)-3-<[4-ethoxy-phenyl]

acrylamide);
poly(2-methacryloyloxyethy! (E)-3-[4-methyl-phenyl]acry-
lamide);
poly(3-methacryloyloxypropyl (E)-3-[4-methyl-phenyl]
acrylamide);
po]y%-methacryloyloxyethyl (E)-3-[4-ethyl-phenyl]acryla- -
mide); |
poly(2-methacryloyloxyethyl .(E)-3-[4-trifiluoromethyl-phe-
nyl]acrylamide);
poly(3-methacryloyloxypropyl  (E)-3-[4-trifiuoromethyl-
_phenyl]acrylamide); )
poly(2-methacryloyloxyethyl ~ (E)-3-[4-triflucromethoxy-
phenyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-[4-triflucromethoxy-
phenyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-[3-nitro-phenyl]acry-
lamide); _
poly(2-methacryloyloxyethyl (E)-3-[4-nitro-phenyl]acryla-
mide);
poly(3-methacryloyloxypropyl (E)-3-[4-nitro-phenyl]acry-
lamide); ) '
poly(3-methacryloyloxypropyl (E)-3-[3-chloro-phenyl]
acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-chloro-phenyljacry-
lamide);
poly(3-methacryloyloxypropyl (E)-3-[4-chloro-phenyl]
acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-fluoro-phenyl]acry-
lamide);
poly(3-methacryloyloxypropyl (E)-3-[3-fluoro-phenyl]
acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-fluoro-phenyl]acry-
lamide); '
poly(3-methacryloyloxypropyl (E)-3-[4-fluoro-phenyl]
- acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[2,4-dimethyl-phenyl]
acrylamide);
poly(3-methacryloyloxypropy! (E)-3-[2,4-dimethyl-phenyl]
acrylamide);
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was repeated twce. Drying in a high vacuumgave 1.8 g of

pol y[ (butyl - 3- phenyl acryl ate)-net hyl siloxane] with a glass stage [err]
[err]c =0.31 J/gK The but-3-ene 3-phenylacrylate used as the starting
mate- rial was prepared as follows: 22.2 g of cinnamic acid, 12.5 g of
but-3-en-l-al and 0.2 g of 4-N, N-di net hyl am nopyridine were placed in 80 m
of dichl oromet hane. A sol ution of 33105 g of dicycl ohcxylcar- bodiimde in
80 m of dichloronmethane was added dropwi se at 5-10 C. within 120 m nutes.
The m xture was stirred at roomtenperature for a further 18 hours.
Subsequently, the precipitated N, N -dicycl ohexylurea was filtered off and

washed with 150 ml of dichl oronet hane. The dichl o- ronet hane sol uti on was
washed with 200 ml of 5% a]ce

m of water e;acdy(l-m@t,hapry paﬁé;ﬁy%ﬁ&?&?}%ﬁbﬁﬁ%ék%ﬁﬂmgé] times with 250

; ! ver sodi um sul phate. After
o t - I;ﬁﬁﬁ:&%loyloxypropyl (E)-3-[2,4—dimethoxy-phe-
po?;(gz-l;rzgggr?z;loxyethyl (E)-3-[3,4-dimethoxy-pheny1]
pola;g}iggzz:;yloyloxypropyl (E)-3-[3,4-dimethoxy-phe-
po?;/g?;zg;::r?;gloxyethyl (E)-3-[3,S-dimethoxy-phenyl]
po?;g}zxelriﬁz;yloyloxypropyl (E)-3-[3,5-dimethoxy-phe-
. po?;{ (I%iilrgtlr?::r(;%yloxyethyl (E)-3-[3,4-dicyano-phenyl]
aerylamite -di o-phenyl]
poly(3-methacry10yloxypropyl (E)-3-[3,4-dicyano-pheny
po?;gfﬂ;‘x:z:;yloyloxyethyl (E)-3-[3,5-dicyano—phenyl]
acrylamide);
poly(S-methacryloyloxypropyl (E)—3-[3,5-dicyano-phenyl]
po?;g}?nn:tﬁzgyléyloxyethyl . (E)-3-[2,4-dinitro-phenyl]
po?;g};n;;ng;yloyloxypropyl (E)-3-[2,4-dinitro-pheny1]
po?;g}fnﬁgi;ryloyloxyemyl (E)-3-[3,4-dichloro-phenyl]
po?;g-l?nggzgloyloxypropyl (E)-3o3,4-dichloro—pheny1}
po?;g};ﬂgz?ryloyloxyethyl (E)-3-[3 5-dichioro-phenyl]
po?;g};ﬁﬁzgyloyloxypropyl (E)-3-[3,5-dichloro—phenyl]
po?;g}?nncligzc):;yloyloxyethyl | (E)—3-[3,4—di'ﬂuoro-phenyl]
poT;g-lrigg:x):;ryloyloxypropyl (E)-3-[3,4-diftuoro-phenyl]
po?)fg—l?n?gzl;yloyloxyemyl (E)—3-[3,5—diﬂuoro-phenyl] )
POii;g-l;?gZéyloyloxypropyl (E)-3-[3,5-diﬂuoro-pheny1]
acrylamide):
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- 25 - silica gel with dichloronmethane. Drying in a high vacuum gavc 22.1 g
of but-3-ene 3-phenylacrylate as a colourless liquid. The follow ng
conpounds can be prepared in an anal o- gous manner:

Pol y( et hyl -[ propyl ] -3-(E) - (4-met hyl oxy-4'-bi phenyl)acry- |ate sil oxane);
pol y(nmet hyl -{pentyl-3-(E)-[4-(trans-4-propyl cycl ohexy-

| ) phenyl ] acryl at e} si | oxane); poly(nétﬂglf{hexyl-3-(E)-

[ 4- (4- met hoxybenzoyl ) phenyl ] acryl at e} si | oxane);

1,3,5, 7-tetra[ butyl - 3-(E)-(4-net hoxy-4'-biphenyl) acrylate]-

1,3,5, 7-tetranet hyl -cycl ot etrasi | oxane;

poly(2-methacryloyloxycthyl (E)-3-[3-bromo-4-ﬂuoro-pbc-

nyl]acrylamide);
poly(3-methacryloyloxypropyl  (E)-3-[3-bromo-4-fluoro-
phenyl]acrylamide);
poly(2-methacryloyloxyethyl  (E)-3-[5-bromo-2-methoxy-
phenyljacrylamide);
poly(2-methacryloyloxyethyl (E)-3-[2-chloro-5-nitro-phe-
nyl]acrylamide); . :
poly(3-methacryloyloxypropyl (E)-3-[2-chloro-5-nitro-phe-
nyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-chloro-3-nitro-phe-
nyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-[4-chloro-3-nitro-phe-
Tnyljacrylamide);
poly(2-methacryloyloxyethy! (E)-3-[2-chloro-4-fluoro-phe-
nyl]acrylamide); .
poly(3-methacryloyloxypropyl  (E)-3-[2-chloro-4-fluoro-
phenyljacrylfamide);
poly(2-methacryloyloxyethy! (E)-3-[2-chloro-6-fluoro-phe-
nyljacrylamide);
poly(3-methacryloyloxypropyl  (E)-3-[2-chloro-6-fluoro-
phenyl)acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-chloro-4-fluoro-phe-
nyl)acrylamide);
poly(3-methacryloyloxypropyl  (E)-3-[3-chloro-4-fluoro-
phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-fluoro-2-methyl-
phenyl]acrylamide);
poly(3-methacryloyloxypropyl  (E)-3-[3-fluoro-2-methyl-
phenyljacrylamide); :

poly(2-methacryloyloxyethyl (E)-3-biphenylacrylamide);

poly(2-methacryloyloxyethyl  (E)-3-{4-methoxy-4'-biphe-
nyl]acrylamide); '

poly(3-methacryloyloxypropyl (E)-3-[4-methoxy-4'-biphe-
nyljacrylamide);

poly(2-methacryloyloxyethyl (E)-3-[4-cyano-4'-biphenyl]
acrylamide);

poly(3-methacryloyloxypropy! (E)-3-[4-cyano-4'-biphenyl] -
acrylamide);

poly(2-methacryloyloxyethyl (E)-3-[4-(trans-4-methyl-cy-
clohexyl)phenyl]acrylamide); ,
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pol y(nmet hyl -[ butyl - 3-(E) - (4- net hyl oxyphenyl ) acryl ate] si - | oxane); poly
(met hyl -[ butyl - (E) - 3- (4- met hoxyphenyl ) acryl at e] si -
| oxane- co- net hyl - [ propyl - 3-(E)-(4-ethyl oxy-4'-biphe-
nyl Jacryl at e] si | oxane);
pol y(di net hyl si | oxane-co- net hyl -[ butyl -3-(E)-[ 4- nmet hy-
| oxy-4' -bi phenyl]acryl ate]sil oxane); 33 -
pol y(di net hyl si | oxane- co- net hyl -[ propyl - (E) - 3- (4- net hox- yphenyl) -
2- car boxyet hyl - acryl at e] si | oxane-co-net hyl - [ propyl
-3-(2) - [ 4- net hyl oxyphenyl ) - 2- car boxyet hyl - acry- | at e] si | oxane);
pol y(di net hyl si | oxane-co-nethyl- [octyl -3 -(E)-(4-nethy-
| oxy-4' - bi phenylp)odiy(rgth@&th}asryloy ﬁ tﬁ[ﬁl@&hﬁ% 44methyl-cy-
e

met hoxyphenyl ) acr fl@g&]ﬁg '
(E)-3-(4-cyano ryI o) yl ] acryl am de and
0. 0083 g of azo& sﬂ? En ng th ()E) J-z’a[T 0o- ?‘ l’ﬂ
poly(3-methacryloylaminopropyl (E)-3-[4-cyano-phenyl]

atc
acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3-cyano-phenyl]
acrylate);
poly(3-methacryloylaminopropyl  (E)-3-{3-cyano-phenyl]
acrylate);
poly(2-methacryloylaminoethy! (E)-3-phenylacrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-phenyl]

acrylate);

poly(3-methacryloylaminopropyl  (E)-3-[4-methoxy-phe-
nyllacrylate);

poly(2-methacryloylaminoethyl  (E)-3-[4-ethoxy-phenyl]
acrylate); '

poly(3-methacryloylaminopropyl (E)-3-[4-ethoxy-phenyl]
acrylate);

poly(2-methacryloylaminoethyl  (E)-3-[4-methyl-phenyl]
acrylate); -

poly(3-methacryloylaminopropyl (E)-3-[{4-methyl-phenyl]
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-ethyl-phenyl]acry-
late);

poly(3- methacryloylammopropyl (E)-3-[4-ethyl-phenyl]
acrylate);

poly(2-methacryloylaminoethyl  (E)-3-[4-trifluoromethyl-
phenyl]acrylate);

poly(3-methacryloylaminopropyl (E)-3-[4-trifluoromethyl-
phenyl]acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-trifluoromethoxy-
phenyl]acrylate);

poly(3-methacryloylaminopropy!l (E)-3-[4-trifluo-

romethoxy-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3-nitro-phenyljacry-

late);

poly(3-methacryloylaminopropyl (E)-3-[3-nitro-phenyl]
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-nitro-phenyl]jacry-
late);
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ronitrile were dissolved in 10 mM of N, Ndinmethylforma- mdc. The sol ution
was flushed for 10 mnutes with a weak argon stream Subsequently, the
reaction vessel was closed air-tight. The solution was heated to 70 C. for
16 hours. Thereafter, the reaction vessel was opened and the solution was
added dropwi se while stirring to 300 i of diethyl ether at room
tenperature. The separated pol yner was % iltered off, dried, dissolved in 10
m of N, N-di net hyl formam de and this solution was agai n added dropwi se to
300 mM of diethyl ether. This procedure was repeated twice. Filtration and
- 26 - drying at 50 C. in a vacuum gave 0.54 g of poly(3-

met hacryl oyl am nopropyl (E)-3-[4-cyano-phenyl] acryla- mde). The pol yner
has a glass stagelp3-hRithhcAASyRiniinddr8py] =  (E)-3-[4-nitro-phenyl]

acrylate);

poly(2-methacryloylaminoethyl (E)-3-[3-chloro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3-chloro-phenyl]
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-chloro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl  (E)-3-[4-chloro-phenyl]
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[3-fluoro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl  (E)-3-[3-fluoro-phenyl]
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-fiuoro-phenyl]
acrylate); .

poly(3-methacryloylaminopropyl  (E)-3-[4-fluoro-phenyl]
acrylate); '

poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethyl-phe-
nyl]acrylate)i

poly(3-methacryloylaminopropyl (E)-3-[2,4-dimethyl-phe-
nyl]acrylate);

poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethoxy-phe-
nyllacrylate);

poly(3-methacryloylamjnopropyl (E)-3-[2,4-dimethoxy-
phenyl]acrylate); '

~ poly(2-methacryloylaminoethyl (E)-3-[3,4-dimethoxy-phe-
nyllacrylate);

poly(3-methacryloylaminopropyl  (E)-3-(3,4-dimethoxy-
phcnyl]a_c_r_ylate)_;

poly(2-methacryloylaminoethyl (E)-3-[3,5-dimethoxy-phe-
nyl]acrylate);

poly(3-methacryloylaminopropyl  (E)-3-[3,5-dimethoxy-
phenyljacrylate);

poly(2-methacryloylaminoethy] (E)-3-[3,4-dicyano-phenyl]
acrylate); _

poly(3-methacryloylaminopropyl (E)-3-(3,4-dicyano-phe-
nyl]acrylate);

poly(2-methacryloylaminoethyl (E)-3-[3,5-dicyano-phenyl]
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3,5-dicyano-phe-
nyl]acrylate);
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0.46 J/gK). The (E) - 3-(4-cyano- phenyl ) - N-[ 3-(2- net hyl - acryl oy-

| am no) propyl ] -acryl arni de used at the starting naterial was prepared at
follows: 4.12 g of 4-cyano-cinnam c acid were suspended in 35 m of

met hyl ene chl ori de and gassed for 10 min. with a weak argon stream After
cooling to -15 C. 3.8 m of diphe- nyl %hosphi nic acid chloride and 3.3 ni
of triethylam ne were added dropw se i Successi on while stirring. Subse-
guently, a suspension consisting of 4.25 g of N-(3am no-

propyl ) net hacryl am de hydrochloride and 6.6 m of triethy- lamne in 40 m
of tetrahydrofuran were slowy added to this reaction m xture. The reaction
m xture was stirred over- night, whereby the tenperature rose to about
12[err]. For thpoly2kmetragrylayiemiraethiydbn ()32 &-dastro ljated in a
vacuum. The resi dagryddrey;h renmai ned behind was precipi- tated in 200 m of

water, filteredpgfy(3andiHRey M aihéSLoPy UE)-3-[2,4-dinitro-phenyl]

acrylate),

poly(2-methacryloylaminoethy! (E)-3-[3,4-dichloro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl (E)-3-3,4-dichloro-phe-
nyllacrylate);

poly(2-methacryloylaminoethyl (E)-3-[3,5-dichloro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3,5-dichloro-phe-
nyl]acrylate); '

poly(2-methacryloylaminoethy! (E)-3-[3,4-difluoro-phenyl}
- acrylate); '

poly(3-methacryloylaminopropyl (E)-3-[3,4-difluoro-phe-
nyvllacrylate);

poly(2-methacryloylaminoethyl (E)-3-{3,5-difluoro-phenyl]
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3,5-difluoro-phe-
nyllacrylate); '

poly(2-methacryloylaminoethyl  (E)-3-[3-bromo-4-fluoro-
phenyl]acrylate);

poly(2-methacryloylaminoethyl  (E)-3-{4-chloro-3-nitro-
phenyljacrylate);

poly(3-methacryloylaminopropyl (E)-3-[4-chloro-3-nitro-
phenyllacrylate);

poly(2-methacryloylaminoethyl  (E)-3-[2-chloro-4-fluoro-
phenyljacrylate);

poly(3-methacryloylaminopropyl (E)-3-{2-chloro-4-fluoro-
phenyljacrylate);

poly(2-methacryloylaminoethy! (E)-3-[3-chloro-4-fluoro-
phenyl]acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3-chloro-4-fluoro-
phenyl]acrylate);

poly(2-methacryloylaminoethyl  (E)-3-[3-fluoro-2-methyl-
phenyl]acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3-fluoro-2-methyl- -
phenyllacrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-4'-biphe-
nyl]acrylate);

poly(3-methacryloylaminopropy!  (E)-3-[4-methoxy-4'-bi-
phenyl]acrylate);
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a mxture of 10 ml of ethanol and 30 mM of water. This gave 3.13 g of
(E)-3-(4-cyano-phenyl)-N-[3-(2-nethyl -acryl oy- | am no)-propyl]-acryl arnide.
[err] (ethanol)=284.3 nm (e=32290 1 [err]). Having regard to Exanple 1b),
the foll owi ng compounds can be prepared in an anal ogous nmanner:

Pol y( 2- met hacr yl oyl am noet hyl (E)-3-[4-cyano- phenyl] acryl am de);

pol y( 2- nmet hacr yl oyl am noet hyl (E)-33[§§cyano-phenyl] acryl am de);

pol y( 3- net hacryl oyl am nopropyl (E)-3-[3-cyano-phenyl] acryl am de);

pol y(2- met hacryl oyl am noet hyl (E)- 3-phenyl acryl am de);

pol y(2- net hacryl oyl ami noet hyl (E)-3-[4-nethoxy-phenyl] acryl armide); poly
| 1acryl am de);

(3-met hacryl oyl ampnocwE?—%&thag@lb%%ﬂ%{g}gf(y- E)E)e-é-ﬂ%’-cyano-zl'.biphe-
nyljacrylate); .
poly(3-methacryloylaminopropyl (E)-3-[4-cyan0-4'-biphc-

nyljacrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-(trans-4-methyl-

cyclohexyl)phenyljacrylate);
poly(3-methacryloylaminopropyl (E)-3-[4-(trans-4-methy]-

cyclohexyl)phenyl]acrylate); '
poly(3-methacryloylaminopropyl (E)-3-[4-(trans-4-ethy]-

cyclohexyl)phenyljacrylate);
poly(2-acryloylaminoethyl  (E)-3-[4- -

ides )-3-[4-cyano phenyl]acryla-
poly(3-acryloylaminopropyl (E)-3-[3- -
P e propyl (E)-3-[3-cyano phenyljacryla-
poly(4-acryloylaminobutyl (E)-3 i

- 1 -phcnylacrylarmde)'

poly(3-acryloylamino I -3- i

acrylamide). propy (E)-3-[4-methoxy-phenyl]
poly(2-acryl] 1

rr};i i ryloylaminoethy} (E)—3-[4-ethoxy-pheny1]acry1a-
poly(2-acryl 1

o de);cry Oylaminoethy] (E)-3-[4-methyl-phenyljacryla-
poly(4-acryl] i

rglu' do) ryloylaminobuty] (E)-3-[4-ethyl-pheny1]acryla-
poly(2-acryloylaminoethy] -3-[4-tri

iyl Jacrylasaice) yt (E)-3-[4-trifluoromethyl-phe-
poly(3-acryloylaminopropyl -3-[4-11

phenyljacrylanﬁde)? Py (E)-3-[4-trifluoromethoxy-
poly(2-acryloylaminoethy] (E)-3-[3-nix'.ro-phenyl]acry1a-

mide);
poir};géicryloylaminoethyl (E)-3-[4-nitro-phenyl]acryla-_
pogﬁ(géicryloylaminopropyl (E)-3-[3-chloro-phenyl]acryla-
poir);i(géicryloylaminocthyl (E)-3-[4-chloro-pheny]]acryla-
pollT);i(jS;cryloylaminoethyl (E)-3-[S-ﬂuoro-phen.yl]acryla-
pozi(géicryloylanﬁmpmpyl (E)-3-[4-ﬂuoro-phenyl]acryla-
pol)égizgyé:ilaminobutyl (E)-3-[2,4-di-methyl-phcny]]
poi)égiz;r?;gilmmopropyl (E)-3-[2,3-dimethoxy-phcnyl]
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pol y(2- met hacryl oyl am noet hyl (E)-3-[4-ethoxy-phenyl] acryl am de);

pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-ethoxy-phenyl] acryl am de); -
27 - pol y(2-nethacryl oyl am noet hyl (E)-3-[4-net hyl - phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-nethyl-phenyl] acrylam de);

pol y(2- met hacryl oyl am noet hyl (E)-3-[4-ethyl-phenyl]acry- |amde);

pol y( 3- net hacr yl oyl am nopr opyl (Ey- 37 4- et hyl - phenyl ] acryl am de) ;

pol y(2- net hacryl oyl am noethyl (E)-3-[4-trifluoronethyl-

poly(2-acryloylaminoethy! ~ (E)-3-[2,4-dimethoxy-phenyl]

acrvlamide);

poly(2-acryloylaminoethyl  (E)-3-[3,4-dimethoxy-phenyl]
acrylamide);

poly(3-acryloylaminopropyl (E)-3-[3,5-dimethoxy-pheny!]
acrylamide);

poly(2-acryloylaminoethyl (E)-3-[3,4-dicyano-phenyl]acry-
lamide);

poly(3-acryloylaminopropyl (E)-3-[3,5-dicyano-phenyl] .
acrylamide);

poly(5-acryloylaminopentyl! (E)-3-{2,4-dinitro-phenyl]acry-
lamide);

_poly(6-acryloylaminohexyl (E)-3-[3,4-dichloro-phenyl]
acrylamide);

poly(2-acryloylaminoethyl (E)-3-[3,5-dichloro-phenyl]
acrylamide);

poly(2-acryloylaminoethyl (E)-3-[3,4-difluoro-phenyl]acry-
lamide);

poly(3-acryloylaminopropyl (E)-3-[3,5-difluoro-phenyl]
acrylamide); '

poly(2-acryloylaminoethyl  (E)-3-[3-bromo-4-fluoro-phe-
nyljacrylamide); '

poly(2-acryloylaminoethyl (E)-3-[5-bromo-2-methoxy-phe-
nyl]acrylamide); '

poly(2-acryloylaminoethyl (E)-3-[2-chloro-5-nitro-phenyl]
acrylamide);

poly(3-acryloylaminopropyl  (E)-3-[4-chloro-3-nitro-phe-
nyl)acrylamide);

poly(2-acryloylaminoethyl  (E)-3-[2-chloro-4-fluoro-phe-
nyl]acrylamide);

poly(6-acryloylaminohexyl (E)-3-[3-chloro-4-fluoro-phe-
nyllacrylamide);

poly(3-acryloylaminopropyl (E)-3-[3-fluoro-2-methyl-phe-
nyl]acrylamide);

poly(3-acryloylaminopropy! (E)-3-biphenyl-acrylamide);

poly(2-acryloylaminoethyl (E)-3-[4-methoxy-4'-biphenyl] -
acrylamide);

poly(2-acryloylaminoethyl (E)-3-[4-cyano-4'-biphenyl]
acrylamide);
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phenyl ] acryl am de); pol y(3-nethacryl oyl am nopr opyl
(BE)-3-[4-trifluoronethyl- phenyl]acrylam de); poly(2-nmethacryl oyl am noet hyl
(E)-3-[4-trifluoronethoxy- phenyl]acryl am de);
pol y( 3- net hacryl oyl am nopr opyl (E)-3-[4-trifluo-
romet hoxy- phenyl Jacryl am de); pol y(2- gt hacryl oyl am noet hyl
(E)-3-[3-nitro-phenyl]acry- |arnide); “pol y(3-nethacryl oyl am nopr opyl
(E)-3-[3-nitro-phenyl] acryl am de); poly(2-nmethacryl oyl am noet hyl
(E)-3-[4-nitro-phenyl]acry- |amde); poly(3-mnmethacryl oyl am nopropyl
(E)-3-[4-nitro-phenyl] acrylam de); poly(2-nethacryl oyl am noet hyl
(E)-3-[2-chl oro-phenyl ] acryl am de);
poly(5-acryloylaminopropyl  (E)-3-[4-(trans-4-methyl-cy-
clohexyl)phenyl]acrylamidce);
poly(2-acryloylaminoethyl  (E)-3-[4-(trans-4-ethylocyclo-
hexyl)-phenyljacrylamide);
poly(2-acryloyloxyethyl (E)-3-(4-cyano-phenyllacryla-
mide);
poly(4-acryloyloxybutyl (E)-3-[3-cyano-phenyl]acryla-
mide);
poly(3-acryloyloxypropy! (E)-3-phenylacrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-methoxy-phenyl]acryla-

mide);

poly(2-acryloyloxyethyl (E)-3-[4-ethoxy-phenyl]acryla-
mide);

poly(3-acryloyloxypropyl (E)-3-[4-methyl-phenyl]acryla-
mide);

poly(3-acryloyloxypropyl (E)-3-[4-ethyl-phenyl]acryla-
mide);

poly(2-acryloyloxyethyl  (E)-3-[4-trifluoromethyl-phenyl]
acrylamide);

poly(2-acryloyloxyethyl (E)-3-[4-trifiuoromethoxy-phenyl]
acrylamide);

poly(6-acryloyloxyhexyl (E)-3-[3-nitro-phenyljacryla-

- mide); ' '

poly(2-acryloyloxyethyl (E)-3-[4-nitro-phenyl]acrylamide);
poly(S-acryloyloxypentyl  (E)-3-[3-chloro-phenyl]acryla- -

mide);

poly(2-acryloyloxyethyl (E)-3-[4-chloro-phenyl]acryla-
mide);

poly(2-acryloyloxyethyl (E)-3-[3-fluoro-phenyl]acryla-
mide); :

poly(3-acryloyloxypropyl  (E)-3-[4-fluoro-phenyljacryla-
mide);

poly(2-acryloyloxyethyl (E)-3-(2,4-dimethyl-phenyl]acryla-
mide); .

poly(2-acryloyloxyethyl (E)-3-[2,3-dimethoxy-phenyljacry-
lamide);

poly(3-acryloyloxypropyl  (E)-3-[2,4-dimethoxy-phenyl]
acrylamide); ;

poly(2-acryloyloxyethyl (E)-3-[3,4-dimethoxy-phenyl]acry-
lamide);
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pol y(2- met hacryl oyl am noet hyl (E)-3-[3-chl oro-phenyl] acryl am de);
pol y( 2- nmet hacr yl oyl am noet hyl (E)-3-[4-chl oro-phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-chloro-phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[3-fluoro-phenyl] acrylam de);
pol y(2- met hacr yl oyl am noet hyl (EL-%E[Q-quoro-phenyl] acryl am de) ;
pol y( 3- net hacryl oyl am nopropyl (E)-3-T4-fluoro-phenyl] acrylam de);
pol y(2- net hacryl oyl am noet hyl (E)-3-[2, 4-di net hyl - phe- nyl]acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[2, 4-dinmethyl-phe- nyl]acrylam de);

poly(2-acryloyloxyethyl (E)-3-(3,5-dimethoxy-phenyl]acry-

lamide); _

poly(6-acryloyloxyhexyl (E)-3-[3,4-dicyano-phenyl]acryla-
mide);

poly(2-acryloyloxyethy!l (E)-3-[3,5-dicyano-phenyljacryla-
mide);

poly(2-acryloyloxyethyl (E)-3-[2,4-dinitro-phenyl]acryla-
mide);

poly(3-acryloyloxypropyl (E)-3-[3,4-dichloro-phenyllacry-
lamide);

poly(3-acryloyloxypropy!l (E)-3-[3,5- d1chloro -phenyljacry- -
lamide);

poly(2-acryloyloxyethyl (E)-3-[-3,4—d1ﬂuoro-phenyl]acry1a-
“mide);

poly(2-acryloyloxyethyl (E)-3-(3,5-difluoro-phenyl]acryla-
mide);

poly(2-acryloyloxyethyl (E)-3-[3-bromo-4-fluoro-phenyl]
acrylamide);

poly(3-acryloyloxypropyl (E)-3-[4-chloro-3-nitro-phenyl]
acrylamide);

poly(4-acryloyloxybutyl (E)-3-[2-chloro-4-fluoro-phenyl]
acrylamide); '

- poly(2-acryloyloxyethyl (E)-3-[3-chloro-4-fluoro-phenyl]
acrylamide);

poly(3-acryloyloxypropy! (E)-3-[3-fluoro-2-methyl-phenyl]
acrylamide);

poly(3-acryloyloxypropyl (E)-3-biphenyl-acrylamide);

poly(2-acryloyloxyethyl  (E)-3-[4-methoxy-4"-biphenyl]
acrylamide); . :

poly(2-acryloyloxyethy! (E)-3-[4-cyano-4'-biphenyl]jacryla-
mide);

poly(3-acryloyloxypropyl (E)-3-{4-(trans-4-methyl-cyclo-
hexyl)-phenyl]acrylamide);

poly(5-acryloyloxypentyl (E)-3-[4-(trans-4-ethyl-cyclo-
hexyl)-phenyl}acrylamide);

poly(2-acryloylaminoethyl ~ (E)-3-[4-cyano-phenyl]acry-
late); :

poly(3-acryloylaminopropyl (E)-3-[3-cyano-phenyl]acry-
late);

poly(2-acryloylaminoethyl (E)-3- [4-methoxy-phenyl]acry- :
late);

poly(2-acryloylaminoethyl  (E)-3-[4-ethoxy-phenyl]acry-
late): _
e This is the replacement sheet
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- 28 - pol y(3-nethacryl oyl am nopr opyl (E)-3-[2, 3-di met hoxy-
phenyl ] acryl am de); pol y(2-nethacryl oyl am noethyl (E)-3-[2,4-di methoxy-phe-
nyl Jacryl am de); pol y(3-nethacryl oyl am nopr opyl (E)-3-[2, 4-di met hoxy-
phenyl ] acryl am de); pol y(2-nethacryl oyl am noet hyl (E)-3-[3, 4-di net hoxy- phe-
nyl Jacryl am de) : pol y(3-net hacryl oyl ani nopr opyl (E)-3-[3, 4-di met hoxy-
phenyl acryl am de); poIy(2-nethacry|by?%ninoethyl (E)-3-[3, 5-di net hoxy- phe-
nyl Jacryl am de); pol y(3-nethacryl oyl am nopr opyl (E)-3-[3, 5-di met hoxy- -

phenyl ] acryl am de) ;

poly(2-acryloylaminoethyl ~ (E)-3-[4-methyl-phenyl]acry-
late); '

poly(3-acryloylaminopropyl  (E)-3-[4-ethylophenyljacry-
late);

poly(2-acryloylaminoethyl  (E)-3-[4-propyl-phenyl]jacry-
late); '

poly(2-acryloylaminoethyl  (E)-3-[4-trifiuoromethyl-phe-
nyl]acrylate);

poly(3-acryloylaminopropyl (E)-3-[4-trifluoromethoxy-
phenyljacrylate);

poly(4-acryloylaminobutyl (E)-3-[3-nitro-phenyl]acrylate);

poly(2-acryloylaminoethyl (E)-3-[4-nitro-phenyl]acrylate);

poly(2-acryloylaminoethyl  (E)-3-[3-chloro-phenyl}acry-

- late);

poly(3-acryloylaminopropyl (E)-3-[4-chloro-phenyllacry-
late); .

poly(2-acryloylaminoethyl (E)-3-[3-fluoro-phenyl]acry-
late);

poly(2-acryloylaminoethyl (E)-3-[4-fluoro-phenyllacry-
late); .

poly(3-acryloylaminopropyl  (E)-3-[2,4-dimethyl-phenyl]
acrylate);

poly(3-acryloylaminopropyl (E)-3-[2,3-dimethoxy-phenyl]
acrylate);

poly(2-acryloylaminoethyl (E)-3-[2.4-dimethoxy-phenyl]
acrylate); :

poly(2-acryloylaminoethyl  (E)-3-[3,4-dimethoxy-phenyl]
acrylate); .

poly(6-acryloylaminohexyl (E)-3-[3,5-dimethoxy-phenyl] .
acrylate);

poly(2-acryloylaminoethyl (E)-3-[3,4-dicyano-phenyl]acry-
late);

poly(2-acryloylaminoethyl (E)-3-(3,5-dicyano-phenyljacry-
late); '

poly(3-acryloylaminopropy! (E)-3-[2,4-dinitro-phenyljacry-
late);

poly(3-acryloylaminopropyl ~ (E)-3-[3,4-dichloro-phenyl]
acrylate);

poly(2-acryloylaminoethyl (E)-3-[3,5-dichloro-pheny!}
acrylate);

poly(2-acryloylaminoethy! (E)-3-[3,4-difluoro-phenyljacry-
late); '

This is the replacement gheet
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pol y(2- nmet hacryl oyl am noet hyl (E)-3-[3, 4-di cyano-phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[3, 4-di cyano-phe- nyl]acryl am de);
pol y(2- nmet hacryl oyl am noet hyl (E)-3-[3,5-dicyano-phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[3,5-dicyano-phe- nyl]acrylam de);
pol y(2- met hacryl oyl am noet hyl (E)-3-[2,4-dinitro-phenyl] acrylam de);
pol y( 3- met hacryl oyl am nopropyl (E)-3-[2Z,4-dinitro-phenyl] acryl anide);
pol y(2- net hacryl oyl am noet hyl (E)-3-[3, 4-dichl oro-phenyl] acryl am de);
pol y( 3- net hacryl oyl am nopropyl (E)-3-3,4-dichloro-phe- nyl]acryl am de);
pol y(2- met hacryl oyl am noet hyl (E)-3-[3,5-dichl oro-phenyl ]

pol y(5-acryloyiaminopentyl (E)-3-[3,5-difluoro-phenyl]}

acrylate);

poly(2-acryloylaminoethyl  (E)-3-[3-bromo-4-fiuoro-phe-
nyl)acrylate);

poly(2-acryloylaminoethyl (E)-3-[4-chloro-3-nitro-phenyl]
acrylate);

poly(3-acryloylaminopropyl (E)-3-[2-chloro-4-fluoro-phe-
nyljacrylate);

poly(2-acryloylaminoethyl  (E)-3-[3-chloro-4-fluoro-phe-
nyljacrylate);

poly(2-acryloylaminoethyl  (E)-3-[3-fluoro-2-methyl-phe-
nyljacrylate);

poly(4-acryloylaminobutyl (E)-3-[4-methoxy-4'-biphenyl]

©  acrylate);

poly(2-acryloylaminoethy! (E)-3-{4-cyano-4'-biphenyl]
acrylate); '

poly(3-acryloylaminopropy!  (E)-3-[4-(trans-4-methyl-cy-
clohexyl)phenyljacrylate);
poly(2-acryloylaminoethyl  (E)-3-[4-(trans-4-ethyl-cyclo-
hexyl)-phenyl]acrylate).

EXAMPLE 6

1.63 g of 2-methyl-acrylic acid (E)-1-[3-(4-methoxy-
phenyl)acryloyl}-piperidin-4-yl ester and 0.0081 g of azo-
bisisobutyronitrile were dissolved in 10 ml of tetrahydrofu-
ran. The solution was flushed for 10 minutes with a weak
argon stream. Subsequently, the reaction vessel was closed
air-tight. The mixture was heated to 60° C.; for 19 hours.
Thereafter, the reaction vessel was opened and the solution
was added dropwise while stirring to 300 ml of diethy! ether
at room temperature. The separated polymer was filtered off,
dried, dissolved in 10 ml of tetrahydrofuran and this solution
was again added dropwise to 300 ml of diethyl ether. This
procedure was repcated twice. Filtration and drying at 50° C.
in a vacuum gave 1.33 g of poly[1-[1-[(E)-3-(4-methoxy-
phenyl)-acryloyl]-piperidin-4-yloxycarbonyl]-1-methyl-
ethylene]. The polymer has a glass stage at T =143° C.
(Ac,=0.30 J/gK).

. The 2-methyl-acrylic acid (E)-1-[3-(4-methoxy-pheny-
acryloyl]-piperidin-4-yl ester used as the starting material

was nrenared as follows: This is the replacement shest
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acryl am de); poly(3-nethacryl oyl am nopropyl (E)-3- [ , 5-di chl or o- phe-

nyl ] acryl am de); pol y(2-nethacryl oyl am noet hyl (E)-3-[3,4-difluoro-phenyl]
acrylam de); poly(3 -nethacrvl oyl am nopropyl (E)-3- [3 ,4-difluoro-phe-
nyl Jacryl am de); pol y(2-nethacryl oyl am noet hyl (E) 3-[3, 5 di f | uor o- phenyl ]
acryl am de); poly(3- nethacryloylan1nogﬁpgyl (E)-3-[3,5-difluoro-phe-

nyl ] acryl am de); - 29 - poly(2-nethacryl oyl am noet hyl

(E)-3-[4-chloro-3-nitro- phenyl]acryl am de);

a) Firstly 2.1 g of cyanuric chloride and subsequently 3.2
mi of triethylamine were slowly added aL room teém-
peraturc to a solution of 4.06 g of p-methoxycinnamic
acid in 100 ml of dry acetone. Afier three hours the
separated byproduct was filtered off and the filtrate was
concentrated to dryness. The p-methoxycinnamoyl
chloride which remained as the residue was taken up in
50 ml of dry methylene chloride and processed imme-
diately.

3.5 ml of tnimethylsilyl chloride were added dropwise in
an argon atmosphere to a solution, cooledto 0° C,0f 28 g
of 4-hydroxypiperidine in 100 ml of dry methylene chloride.
After stirring at 0° C. for two hours the solution was treated
with 2 ml of triethylamine. The previously prepared p-meth-
oxycinnamoy! chioride in 50 ml of methylene chloride was
added dropwise to this mixture while cooling with ice. The
reaction mixture was stirred overnight and then warmed
slowly to room temperature. Subsequently, it was filtered
over a thin layer of silica gel. After the methylene chloride
had been removed completely in a vacuum the residue
remaining was taken up in 50 ml of methanol and, after the .
addition of 2.7 g of citric acid, stirred at room temperature
for three hours. For purification, the mixture was evaporated
to dryness in a vacuum, the crude product was taken up in
100 ml of methylene chloride and washed with the same
amount of semi-saturated sodium hydrogen carbonate solu-
tion. The aqueous phase was extracted twice with 50 ml of
methylene chloride each time. Subsequently, the organic
phases were combined, dried over magnesium sulphate,
treated with 2 g of silica gel and filtered. After removing the
solvent 6.65g of 4-hydroxy-(E)-1-[3-(4-methoxyphenyl)-
acryloyl]-piperidine remained as a yellow oil.

b) A solution of 6.65 g of 4-hydroxy-(E)-1-[3-(4-meth-
oxy-phenyl)acryloyl]-piperidine in 50 ml of methylene
chloride was treated with 4 ml of triethylamine at 0° C.
while gassing with argon. 2.7 m! of methacryloyl -
chloride were added dropwise within 15 minutes. Sub-
sequently, the rcaction mixture was concentrated to
dryness in a vacuum. Chromatographic purification of 5
the residue on silica gel with ether/hexane (vol. 4:1)
gave 4.21 g of 2-methyl-acrylic acid (E)-1-[3-(4-meth-
oxv-phenyl)-acryloyl}-piperidin-4-yl ester as a colour-



pol y( 3- met hacryl oyl am nopropyl (E)-3-[4-chloro-3-nitro-
phenyl ] acryl am de); pol y(2-nmethacryl oyl am noet hyl
(E)-3-[2-chloro-4-fluoro- phenyl]acryl am de);
pol y( 3- met hacryl oyl am nopropyl (E)-3-[2-chloro-4-fluoro-
phenyl ] acryl am de); pol y(2-nethacryl oyl am noet hyl
(E)-3-[3-chloro-4-fluoro- phenyl] acr’yflam’de) ;
pol y( 3- met hacryl oyl am nopropyl (E)-3-[3-chloro-4-fluoro-
phenyl ] acryl am de); pol y(2-nethacryl oyl am noet hyl
(E)-3-[3-fluoro-2-nethyl- phenyl]acryl am de);
ol y(3-net hacryl oyl am nopr opy E)-3-[3-f| uorop-2 t hyl
Bheml ] acryl amydegl §$5)/$ ﬁw&sﬁ%ﬁ%naw%ﬁ%@g‘i 5 %E} (?@%nyl acryl a-
m de); pol y(2- et hacrlymoj/'r aomopt hyl (E) - 3- [ 4- met hoxy- 4' - bi phe-
Having regard to Example 1b), the following compounds
can be prepared in an analogous manner:
Poly[1-[1-[(E)-3-phenyl-acryloyl]-piperidin-4-yloxycarbo-
nyl}-1-methylethylene];
poly[1-(1-[(E)-3-(4-methyl-phenyl)-acryloyl]}-piperidin-4-
yloxycarbonyl]}-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-ethyl-phenyl)-acryloy!}-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[{1-[1-[(E)-3-(4-ethoxy-phenyl}-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-{1-[(E)-3-(4-trifluoromethyl-phenyl)-acryloyl]-pip-
- eridin-4-yloxycarbonyl]- 1-methyl-ethylene];
“poly[1-[1-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-pi-
-~ pernidin-4yloxycarbonyl}- 1-methyl-ethylene];
poly[1-{1-{(E)-3-(3-cyano-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-cyano-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene}; -
poly(1-[1-[(E)-3-(3-nitro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-nitro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3-chloro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene};
poly[1-[1-[(E)-3-(4-chloro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene);
poly[1-{1-[(E)-3-(3-flucro-phenyl)-acryloyl]}-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly(1-[1-[(E)-3-(4-fluoro-phenyl)-acryloyl]-piperidin-4-
. yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethyl-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]- 1-methyl-ethylene};
poly(1-{1-[(E)-3-(2,3-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl}- 1-methyl-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]- 1-methyl-ethylene];
poly[1-[1-[(E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]- 1-methyl-ethylene];
poly[1-[1-[(E)-3-(3,5-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]- 1-methyl-ethylene];

This is the replacement shset
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nyl Jacryl ani de); pol y(3-nethacryl oyl ami nopr opy!
E)gan%l ][chl am Ze) b pﬁl y(2- Ith hacryl oyl am noet hyl
-3-[4-cyano-4' - bi phe- nyl]acrylanide); poly(3-nethacryloylan
(573 [iretane & oprer 1]y am el Dol (2 e 1 am ok
_ ycl ohexyl,) phenyl ] acryl ani de) ;
pol y( 3- net hacryl oyl am nopr opyl (E)- %_4[ 4- (trans- 4- net hyl -
ey shecy paherytcrhiant o0 ply(2 mihacry| et
(B:% [cyanarpheny acry: [amde). poly( et ey ont ot oo
(E) - 3-[ 3- cyano- phenyl Jacry- | ani de): Pty acryl oyl oxyet hyl
poly(1-[1-{(E)-3-(3,4-dicyano-phenyl) acryloyl]-piperidin-
4-yloxycarbonyl]- 1-methyl-cthylenc);
poly(1-[1-[(E)-3-(3,5-dicyano-phenyl).acryloyl]-piperidin-
4-yloxycarbonyl}- 1-methyl-cthylenc);
poly[1-[1-[(E})-3-(2,4-dinitro-phenyl)-ucryloyl)-piperidin-4-
yloxycarbonyl]- 1 -methyl-ethylene|:
poly[1-[1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl}- 1-methyl-cthylenc);
poly({1-[1-[(E)-3-(3,5-dichloro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]- 1-methyl-cthylenc);
poly[1-{1-[(E)-3-(3,4-difluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]- 1-methyl-cthylenc];
poly[1-{1-[(E)-3-(3,5-difluoro-phenyl)-acryloy!]-piperidin-
- 4-yloxycarbonyl]- 1-methyl-cthylenc];
poly[1-[1-[(E)-3-(3-bromo-4-fluoro-phenyl)-acryloyl}-pip-
eﬁdin-A-yloxycarbonyI]- l-r_ncthyl-cthylene];
poly(1-{1 -[(E)-3-(4-chloro-3-nitro-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]- 1-methyl-ethylenel;
poly(1-{1 -[(E)-3-(2-chioro-4-fluoro-phenyl)-acryloyl]-pip-
eridin-4-yloxycarbonyl]- I-methyl-ethylene];
poly(1-(1 -[(E)-3-(3-chl oro-4-ﬂuoro—phcnyi)-acryloyl}-pip-
eridin-4-yloxycarbonyl]- 1-methyl-cthylenc];
poly[1-{1 -[(E)-3-(3-fluoro-2-methyl-pheny!)-acryloyl]-pip-
eridin-4-yloxycarbonyl}- 1-methyl-cthylenel;
poly[1-[(1 -[(E)—S-(4-cyan0-4'-biphcny\ )-acryloyl]-piperidin-
4-yloxycarbonyl)- 1-methyl-cthyicne];
poly{1-(1-[(E)-3-[4-(urans-4-methyl-cy clohexyl)-phenyl]-
acryloyl]-piperidin- 4—y10xycarhnny1)-1-methyl—ethyl-
enel;
poly(1-[1 -carbonyl-4-[(E)-3-(4-mcthyl-phenyl)-acryloy-
loxy]-piperidine]-1-methyl-ethylene]; _
poly[1-[1 _carbonyl-4-[(E)-3-(4-mcthoxy-phenyl)-acryloy-
loxylpiperidine]-1-methyl-cthylenel]; .
poly(1-(1-carbonyl-4-[(E)-3-(4-trifluoromethyl-phenyl)-
acryloyloxyIpiperidine]- 1-methyl-ethylene];
poly(1-[] -carbonyl-4-[(E)-3-(4-tri fluoromethoxy-phenyl)-
acryloyloxy]piperidine}- 1-methyl-ethylenel;
poly(1-{1 -carbonyl-4—[(E)-3-(3-cyano-phenyl)-acryloyloxy]
-piperidine]- 1-methyl-ethylene}); .
poly(1-{1 -carbonyl-4-{(E)-3-(4-cyano-phenyl)-acryloy-
loxyl-piperidine]-1-methyl-ethylenc):

(E) - 3-[ 4- met hoxy- 4' - bi -

This is the replacement sheet
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pol y( 3- net hacryl oyl oxypropyl (E)-3-[3-cyano-phenyl]acry- |amde):

pol y(2- nmet hacryl oyl oxyet hyl (E)-3-[4-met hoxy- phenyl] acryl am de):

pol y( 3- net hacryl oyl oxypropyl (E)-3-[4-nethoxy-phenyl] acryl am de); -
- pol y(2-met hacryl oyl oxyet hyl (E)- 3- [4 et hoxy- phenyl Jacry- | am de);

pol y(3- met hacryl oyl oxypr opyl (E)-
pol y(2- met hacryl oyl oxyet hyl (E)-3-]4- me% hyl - phenyl Jacry- | anide);
pol y( 3- net hacryl oyl oxypr opyl (E) - 3-[ 4- net hyl - phenyl ]

- et hoxy- phenyl] acryl am de);

poly[1-{1-carbonyl-4-{(E)-3-(3-nitro-phenyl)-acryloyloxy]-
piperidinc]- I -methyl-ethylene]; -
poly(1-{1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyloxy]-
piperidine]- 1-methyl-ethylene]:
poly{1-[1-carbony}-4-[(E)-3-(3-chloro-phenyl)-acryloy-
loxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloy-
loxy]-piperidine]-1-methyl-ethylenc];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-phenyl)-acryloyloxy)
-piperidine]-1-methyl-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(4-fluoro-phenyl)-acryloyloxy]
-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)-acry-
- loyloxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-((E)-3-(2.3-dimethoxy-phenyl)-acry-
loyloxy]-piperidine}- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethoxy-phenyl)-acry-
loyloxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-{(E)-3-(3.4-dimethoxy-phenyl)-acry-
loyloxy]-piperidine]}- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-phenyl)-acry-
loyloxy]-piperidine]- 1-methyl-ethylene];
poly[1-{1-carbonyl-4-[(E)-3-(3,4-dicyano-phenyl)-acryloy-
loxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dicyano-phenyl)-acryloy-
loxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dinitro-phenyl)-acryloy-
loxy]-piperidine]}- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dichloro-phenyl)-acryloy-
loxy]-piperidine]- 1-methyl-ethylene];
poly(1-[{1-carbonyl-4-[{(E)-3-(3,5-dichloro-phenyl)- acry]oy- ‘
loxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3.4-difluoro-phenyl)-acryloy-
loxy]-piperidine]- 1-methyl-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3,5-difluoro-phenyl)-acryloy-
loxy]-piperidine]- 1-methyl-ethylene};
poly[1-[1-carbonyl-4-[(E)-3-(3-bromo-4-fluoro-phenyl)-
acryloyloxy]-piperidine}- 1-methyl-ethylene];
poly[t-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-phenyl)-
acryloyloxy]}-piperidine]- 1-methyi-ethylene];
poly[1-[1-carbonyl-4-((E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyloxy]-piperidine]- 1-methyl-ethylene];

.3 is the replacement sheet
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acrylam de); poly(2-methacryl oyl oxyethyl (E)-3-[4-ethyl-phenyl]acryla-
m de); pol y(2-nmethacryl oyl oxyethyl (E)-3-[4-trifluoronethyl-phe-
nyl Jacryl am de); pol y(3-nethacryl oyl oxypropyl (E)-3-[4-trifluoronethyl -
phenyl ] acryl am de); pol y(2-nethacryl oyl oxyet hyl
(E)-3-[4-trifluoronethoxy- phenyl]acr y‘lé;mj de);
pol y((3-net hacryl oyl oxypropyl (E)-3-[4-trifluoronethoxy-
phenyl ] acryl am de); pol y(3-nethacryl oyl oxypropyl
(E)-3-[3-nitro-phenyl]acry- |amde); poly(2-methacryl oyl oxyet hyl
(E)-3-[4-nitro-phenyl]acryla- mde); poly(3-nethacryl oyl oxypropyl
(E)-3-[4-nitro-phenyl]acry- |am de);
. poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyloxy]-piperidine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-2-methyl-phenyl)-
acryloyloxy]-piperidine]- 1-mecthyl -ethylene];
poly[1-[1-carbonyl-4-[(E)-3-biphenyl-acryloyloxy]-piperi-
dine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloy-
loxy]-piperidine}- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]-acryloyloxy]-piperidine]}- 1-methyi-ethyl-
enej;
poly[1-[1-carbonyl-4-[(E)-3-phenyl-acryloyl]-piperazine]-
. l-methylethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-methyl-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylenel];
poly[1-[1-carbonyl-4-[(E)-3-(4-methoxy-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-{(E)-3-(4-trifluoromethyl-phenyl)-
acryloyl]-piperazine]- 1-methyl-ethylene];
poly[1-[I-carbonyl-4-[(E)-3-(4-trifluoromethoxy-phenyl)-
acryloyl]-piperazine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-cyano-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-phenyl)-acryloyl}-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-nitro-phenyl)-acryloyl]-pip-
erazine]-1-methyl-cthylene};
poly[1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyl]}-pip-
erazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-{(E)-3-(3-chloro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-{1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloyll-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-fluoro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)-acry-
loyl]-piperazine]- I -methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,3-dimethoxy-phenyl)-acry-
loyl]-piperazine]- 1-methyl-ethylene];

This is thie replacement sheet
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pol y( 3- net hacryl oyl oxypr opyl (E)-3-[3-chl oro-phenyl] acryl am de);
pol y(2- net hacryl oyl oxyet hyl (E)-3-[4-chloro-phenyl]acry- |amde);

pol y( 3- net hacryl oyl oxypr opyl (E)-3-[4-chl oro-phenyl] acryl am de);
pol y(2- met hacryl oyl oxyet hyl (E)-3-[3-fluoro-phenyl]acry- |amde);

pol y( 3- net hacryl oyl oxypr opyl (F% 3-[3-fluoro-phenyl] acryl am de);
pol y(2- met hacryl oyl oxyet hyl (E)-3-[4-fluoro-phenyl]acry- |amde);

pol y( 3- net hacryl oyl oxypr opyl (E)-3-[4-fluoro-phenyl] acryl am de);
Pol y( 2- net hacryl oyl oxyet hyl (E)-3-[2, 4-di net hyl -phenyl] acryl am de);

pol y( 3- net hacryl oyl oxypropyl (E)-3-[2,4-di nethyl -phenyl ]

poly[1-[1-carbonyl-4-{(E)-3-(2,4-dimethoxy-phenyl)-acry-
loyl]-piperazine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4- d1methoxy -phenyl)-acry-
loyl)-piperazine}- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-phenyl)-acry-
loyl}-piperazine]- 1-methyl-ethylene};
poly[1-{1-carbonyl-4-[(E)-3-(3 4-dicyano-phenyl)-acryloyl]
-piperazine]- 1-methyl-ethylene];
poly[1-{1-carbonyl-4-[(E)-3-(3 5-dicyano-phenyl)-acryloyl]
-piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2 4-dinitrophenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3  4-dichloro-phenyl)-acry-
" loyl]-piperazine]-1-methyl-ethylene};
poly[1-[1-carbonyl-4-{(E)-3-(3 5-dichloro-phenyl)-acry-
loyl}-piperazine}-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3 4-difluoro-phenyl)- acryloyl]
-piperazine]-1-methyl-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3,5-diftuoro-phenyl)-acry-
loyl]-piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-phenyl)-
acryloyl]-piperazine)- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyl}-piperazine]- 1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-2-methyl-phenyl)-
acryloyl]-piperazine]- 1-methyl-ethylenetl;
poly[1-{1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acry-
loyl]-piperazine]- ]-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E})-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]-acryloyl]-piperazine]- 1 -methyl-ethylene];
poly(1-[1-[(E)-3-(4-methyl-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(4-methoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(4-trifluoromethyl-phenyl)-acryloyl]-pip-
eridin-4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(4-trifluoromethoxy-pheny!)-acryloyl}-pi-
peridin-4-yloxycarbonyl]-ethylene];
poly({1-[1-[(E)-3-(3-cyano-phenyl)-acryloyl]-piperidin-4-

yloxycarbonyl]-ethylene]; This is the replacement sheet
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acryl am de) ; 31 - poly(2-nethacryl oyl oxyet hyl

(E)-3-[2, 4-di net hoxy-phenyl] acryl am de); poly(3-nethacryl oyl oxypropyl
(E)-3-[2, 4-di met hoxy- phe- nyl]acrylam de); poly(2-nmethacryl oyl oxyet hyl
(E)-3-[3, 4-di met hoxy-phenyl } acryl ami de); poly(3-nethacryl oyl oxypropyl
(E)-3-[3, 4-di met hoxy- phe- nyl]acryl am g pol y(2- met hacryl oyl oxyet hyl
(E)-3-[3, 5-di net hoxy- phenyl ] acrylan1a pol y( 3- net hacr yl oyl oxypr opyl
(E)-3-[3, 5-di net hoxy- phe- nyl]acrylan1de)

poly[1-[1-[(E)-3-(4-cyano-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl}-ethylene];
poly[{1-[1-{(E)-3-(3-nitro-phenyl)-acryloyl]}-piperidin-4-
yloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(4-nitro-phenyl)-acryloyl]-piperidin-4-
vloxycarbonyl]-ethylenel;
poly[1-[1-[(E)-3-(3-chloro-phenyl)-acryloyl]- prendm 4-
yloxycarbonyl]-ethylene];
poly(1-[1-[(E)-3-(4-chloro-phenyl)-acryloyl]-piperidin-4-
vloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(3-flucro-phenyl)-acryloyl]- -piperidin-4-
yloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(4-fluoro-phenyl)-acryloyl}-piperidin-4-
- yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethyl-phenyl)-acryloyl]}-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(2,3-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]-ethylene];
poly(1-[1-[{(E)-3-(2,4-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]-ethylene];
poly([1-[1-[(E)-3-(3,5-dimethoxy-phenyl)-acryloyl]-piperi-
din-4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,4-dicyano-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,5-dicyano-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(2,4-dinitro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly{1-[1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,5-dichloro-phenyl})-acryloyl}-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,4-difluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,5-difluoro-phenyl)-acryloyl]}-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-{1-[(E)-3-(3-bromo-4-fluoro-phenyl)-acryloyl]-pip-
eridin-4-yloxycarbonyl]-ethylene};
poly[ 1-[1-{(E)-3-(4-chloro-3-nitro-phenyl)-acryloyl]-piperi-

din-4-yloxycarbonyl]-ethylene]; This is the replacement sheet
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- 3- - di - phenyl ] acryl am de);
l'y(2- met hacryl oyl oxyethyl  (E)-3-[3, 4-dicyano-p _ :
Bgl§g3-nethacrgloyloxypropyl (Eg-g-%g,g-g!cyazg-BEgﬂzl} :g;z::g}ggg:
E)-3-[3, 5-di cyano- ae) ;
pol y(2- net hacryl oyl oxyet hyl ( _ ; | e
- E) - 3-[ 3, 5-di cyano- phenyl ] acry _ ;
pol y(3- met hacryl oyl oxypropyl ( i C) ) | paiied)
- E)-3-[2,4-dinitro-phenyl] acry _
pol y(2- met hacryl oyl oxyet hyl ( 4 i ni eyl aorYlam o
3-met hacryl oyl oxypropyl (E)-3-[2,4-dinitro-p y . :
BS:§E2-nethacr§Iogloxyethyl (E)-3-[3, 4-di chl oro-phenyl] acryl am de);

(E) - 3-3, 4-di chl oro- phenyl ] acryl am de);

- | oyl oxypr opyl
pol y( 3- met hacryl oyl oxypr opy (E)-3-[3, 5-di chl or o- phenyl ]

pol y(2- met hacryl oyl oxyet hyl
poly[1-[1 -[(E)-3-(2-chloro-4-ﬂuoro-phenyl)-acryloyl]-pip-
eridin-4-yloxycarbonyl]-ethylene];
poly[1-[1 -[(E)-3-(3-chloro-4—ﬂuoro-phenyl)-acryloyIJ-pip-
en’din-4-yloxycarb.onyl]-ethylene];
poly[1-[1-[( E)-3-(3-ﬂuoro-2-methy1-phenyl)-acryloyl]-pip-
eridin-4—yloxycarbonyl]-ethylene];
poly(1-[1 -[(E)-3-(4-cyano-4'-biphenyl)-acryloyl]—piperidin-
4-yloxycarbony1]-ethylene];
poly[1-[1-[ (E)-3-[4-(trans-4-rnethyl-cyclohexyl)-phenyl]-
acryloyl]-piperidin- 4-yloxycarbony1].-ethylene];
poly[1-[1-carbony]-4-[(E)-3-(4- methyl-phenyl)-acryloy-
loxy]-pipen'dine]-ethylene];
poly(1-[1-carbonyl-4-[ (E)-3-(4-methoxy-pheny])-acryloy-
loxy]-piperidine]-ethylene]:
poly(1-[1-carbonyl-4-[(E)-3-(4-tr flucromethyl-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-(1 -carbony1-4-[(E)-B-(4-u-iﬂuoromethoxy-phenyl)-
acryloyloxy]-pipen’dine]-ethylene];
poly({I-[1] -carbony1-4-[(E)-B-(3-cyano-phcny1)-acxyloyloxy]
-piperidine]-ethylene];
poly[1-[1 -carbonyl-4-[(E)-3-(4-cyano-pheny])-acry]oyloxy]
-piperidine]-ethylene];
poly(1-[1-carbonyl-4-[ (E)-3-(3-nitro-phenyl)-acry]oyloxy]—
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[ (E)-3-(4-nitro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1 -carbony]-4-[(E)-3-(3-chloro-phenyl)—acryloy-
loxy]-pipen'dine]-ethylene];
poly[1-[1-carbon yl-4-[(E)-3-(4-chloro-phenyl)-acryloy-
loxy]-piperidine]-ethylene];
poly[1-[1-carbon y]-4—[(E)—3-(3-ﬂuoro-phenyl)-acryloyloxy]
-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-f uoro-phenyl)-acryloyloxy]
-piperidine]-ethylene]: '
poly(1-[1-carbon yl-4-[(E)-3-(2.4-dimethyl-phenyl)-acry-
loyloxy]-piperidine]-ethylene];
poly[1-[1 -carbonyl-4-[(E)-3-(2 3-dimethoxy~phenyl)-acry-
loyloxy]-piperidine]-emylene];
poly[l-[1-carbonyl-4-[(E)-3-(2 4-dimethoxy-pheny1)-acry-
loyloxy]-piperidine]-ethylenc]:
poly[1-[1 -carbonyl-4-{(E)-3-(3 4-dimethoxy-pheny1)-acry-
loyloxy]-piperidine]-ethylene];

This is the replacement sheet
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acryl am de);
acryl am de);
acryl am de) ;
acryl am de) ;
acryl am de);
acryl am de);

pol y(3- met hacryl oyl oxypropyl (E)
pol y(2- net hacryl oyl oxyet hyl (E)
pol y( 3- net hacryl oyl oxypropyl (E)
pol y(2- met hacryl oyl oxyethyl (E)
pol y( 3- net hacryl oyl oxypr%%y (B)-3

3,5-dic

3,4-dif

3, 4-di fl uor o- phenyl ]
3,5-dif

3,5-dif

I

- 32 - poly(2-nethacryl oyI oxyet h

(E) - 3-[3-brono-4-fl uoro-phe- nyl]acryl am de);

poly[1-[1-carbonyl-4- [(E)-3-(3 5- -dimethoxy-phenyl)-acry-
loyloxy]-pipcridine]-ethylene]:
poly(1-[1-carbonyl-4-[(E)-3-(3 4-dicyano-phenyl)-acryloy-
loxy]-pipen'dine]-ethylene];
poly(1-{1-carbonyl-4-((E)-3-(3 5-dicyano-phenyl)-acryloy-
loxy]-piperidine]-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(2 4-dinitro-phenyl)-acryloy-
loxy]-piperidine]-ethylene];
poly(1-(1-carbonyl-4-[(E)-3-(3 4-dichloro-phenyl)-acryloy-
loxy]-piperidine]-ethylene];
poly{1-[1-carbonyl-4-[(E)-3-(3 5-dichloro-phenyl)-acryloy-
loxy]-piperidine}-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3,4-difluoro-phenyl)- acryloy-
- loxy]-piperidine}-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-difluoro-phenyl)-acryloy-
loxy]-piperidine]-ethylene];
poly(1-{1-carbonyl-4-((E)-3-(3-bromo-4-fluoro-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-phenyl)-
acryloyloxyl-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly(1-{1-carbonyl-4-[{(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloy-
loxy]-piperidine]-ethyene];
poly[1-{1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]-acryloyloxy]-piperidine]ethylene];
poly[1-[1-carbonyl-4-[(E)-3-phenyl-acryloyl]-piperazine]-
ethylene];

poly[1-{1-carbonyl-4-[(E)-3-(4-methyl-phenyl)-acryloyl]-

piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-methoxy-phenyl)-acryloyl]-
piperazinel-ethylenel];
poly[l-[1-carbonyl-4-[(E)-3-(4-trifluoromethyl-phenyl)-
acryloyl}-piperazine]-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(4-trifluoromethoxy-phenyl)-
acryloyl]-piperazine]-ethylene];

This is the replacement sheet
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pol y( 3- net hacryl oyl oxypr opyl (E)-3-[3-brono-4-fluoro- phenyl]acryl am de);

pol y(2-nmet hacryl oyl oxyet hyl
pol y(2- net hacryl oyl oxyet hyl

(E)-3-[5-brono- 2- net hoxy- phenyl]acryl am de);
(E)-3-[2-chloro-5-nitro-phe- nyl]acryl am de);

pol y( 3- net hacryl oyl oxypropyl (E)-3-[2-chloro-5-nitro-phe- nyl]acrylam de);
pol y(2- et hacryl oyl oxyethyl  (E)-3-[4z¢hlLoro-3-nitro-phe- nyl]acrylanm de);
pol y( 3- net hacryl oyl oxypropyl (E)-3- [4 chl oro-3-nitro-phe- nyl]acryl am de);
pol y(2- nmet hacryl oyl oxyet hyl (E)-3-[2-chl oro-4-fluoro-phe- nyl]acrylam de);
pol y( 3- net hacryl oyl oxypr opyl (E)-3-[2-chl oro-4-fl uoro-
phenyl]acrylan1de) pol y(2- met hacryl oyl oxyet hyl

(B)-

3-[2-chl oro-6-fl uoro-phe-

poly({1-[1-carbonyl-4- [(E) 3-(3-cyano-phenyl)-acryloyl]-
piperazinc]-cthylenc];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-phenyl)-acryloyl]-
pipcrazinc]-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3-nitro-phenyl)-acryloyl]-pip-
erazine]-cthylene];
poly{1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyl]-pip-
erazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly(1-(1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-flucro-phenyl)-acryloyl]-
" piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-phenyl)-acryloyl}-
piperazine]-ethylene];
poly(1-(1-carbonyl-4-{(E)-3-(4-fluoro-phenyl)-acryloyl}-
piperazine]-ethylenel;
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)-acry-
loyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,3-dimethoxy-phenyl)-acry-
loyl}-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethoxy-phenyl)-acry-
loyl]-piperazine]-ethylene);
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dimethoxy-phenyl)-acry-
loyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-pheny!)-acry-
loyl}-piperazine]}-ethylene];
poly{1-[1-carbonyl-4-[(E}-3-(3,4-dicyano-phenyl)-acryloyl]
. -piperazine]}-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dicyano-phenyl}-acryloyi]
-piperazine}-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dinitro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dichloro-phenyl)-acry-
loyl}-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dichloro-phenyl)-acry-
loyl}-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-difluoro-phenyl)-acry-
loyl]-piperazine]-ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3,5-difluoro-phenyl)-acry-
loyl]-piperazine]-ethylene];

Thig is the replacement sheet,
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nyl J.acryl am de); pol y(3-nethacryl oyl oxypropyl (E)-3-[2-chl oro-6-fl uoro-
.phenyl ] acryl am de); pol y(2-nethacryl oyl oxyet hyl

(E)-3-[3-chl oro-4-fluoro-phe- nyl]acrylam de); poly(3-nethacryl oyl oxypropyl
(E)-3-[3-chloro-4-fluoro- phenyl]acryl am de); poly(2-nethacryl oyl oxyet hyl
(E)-3-[3-fluoro-2-nethyl- phenyl]acr y%fmj de); pol y(3-nethacryl oyl oxypropyl

(E)-3-[3-fluoro-2-nethyl- phenyl]acrylam de); poly(2-nmethacryl oyl oxyet hyl
(E) - 3- bi phenyl acryl am de); pol y(2-nethacryl oyl oxyet hyl

(E) - 3-[4- nmet hoxy-4' - bi phe- nyl]acryl am de); poly(3-nethacryl oyl oxypropyl
(E)-3-[4-nmet hoxy -4'-biphe- nyl]acrylam de); poly(2-nethacryl oyl oxyet hyl
(E)-3-[4-cyano-

%o-l )tl)f lp-? ?—nc_yalréonyl-tl-[ (E)-3-(3-bromo-4-fluoro-phenyl)-
acryloyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-pheny!)-
acryloyl}-piperazine]-ethylene];
poly([1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-ethylene};
poly(1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-((E)-3-(4-cyano-4'-biphenyl)-acry-
loyl]-piperazine]}-ethylene];
- poly[{1-[1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]-acryloyl]-piperazine]-ethylene].

This is the replacement sheet
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acrylam de); poly(3-nethacryl oyl oxypropyl (E)-3-[4-cyano-4'-biphenyl]
acryl am de); pol y( 2- rret hacryl oyl oxyet hyl (E)-3-[4-(trans-4-nmethyl-cy-

cl ohex l" de) - 33 - pol y(3-nethacryl oyl oxypropyl
(E) - B-H ,' ﬂm{ -cy- cl ohexyl ) phenyl ] acryl am de) :
P yl1 Sam*

ol y( 2- rret hace oet hyl (E)-3:{ 4-cyano-phenyl] acrylate);
pol y( 3- net hacryl oyI am nopropyl (E)- 3 4- cyano- phenyl ] acryl ate);
pol y(2- met hacryl oyl am noet hyl (E) - 3-[ 3-cyano- phenyl] acryl ate);

We claim:

1. A polymer of formula I

x v z

| |

Sa Sb

Za Z, m
wherein

M,, M,, M_ are monomer units for homo- or copolymers;

X, v, z are mole fractions of the copolymers, whereby in
each case 0<X=1; 0=y=1 and 0=z<1;

S,, S, are independently of one another, methylene,
1.2-ethylene, 1,3-propylene, 1,4-butylene, 1,5-penty-
lene, 1,6-hexylene, 1,2-propylene, 1,3-butylene, cyclo-
pentane-1,2-diyl, cyclopentane-1,3-diyl, cyclohexane-
1,3-diyl, cyclohexane-1,4-diyl, piperidine-1,4-diyl,
piperizine-1,4-diyl, 1,2-phenylene, 1,3-phenylene, 1,4- -
phenylene, ethyleneoxy, ethyleneoxycarbonyl, ethylen- -
ecarboxy, CONH— or —-CONR in which R' is lower
alkyl;

Z,, Z, each independently are formula II

X Zz‘\

P A3—S,, or

Il

wherein

ring A' is 1,4-phenylene, which is unsubstituted or sub-
stituted with at least one of halogen, cyano and nitro, or
pyridine-2,5-yl, pyrimidine-2-5-yl, 2,3-thiophenediyl,
2,5-furanylene, 1,4- or 2,6-naphthylene, in which a CH
group can be replaced by nitrogen;

ring A,A? each individually are 1,4-phenylene, which is

i
This is the replacement sheet
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pol y( 3- net hacryl oyl am nopropyl (E)-3-[3-cyano-phenyl] acrylate);
pol y(2- met hacryl oyl am noet hyl (E)-3-phenyl acryl ate);

pol y(2-neth mﬁ yl (E)-3-[4-nmet hoxy-phenyl] acrylate);
pol y( 3- net BE\N \w “‘W pyl (E) - 3-[4- net hoxy- phe- nyl]acrylate);
pol y( 2- rret "oyl ati nbet'hyl (E)-3- %ﬁ et hoxy- phenyl] acryl ate);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-ethoxy-phenyl] acrylate);
pol y(2- met hacryl oyl am noet hyl (E)-3-[4-net hyl -phenyl] acrylate);
pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-nethyl-phenyl] acryl ate);
pol y(2- met hacryl oyl am noet hyl (E)-3-[4-ethyl-phenyl]acry- |ate);
unsubstituted or substituted with at least one of halo-
gen, cyano, and nitro, pyridine-2-5-yl, pyrimidine-2.5-
yl, or 2,5-thiophenediyl, 2,5-furanylene, trans-1,4-cy-
clohexylene, trans-1,3-dioxane-2,5-yl or 1,4-piperidyl;

A’ is —COO—, —CONH—, —CO—E—, 1,4-phe-
nylene, which is unsubstituted or substituted with at
least one of halogen, cyano and nitro, or pyridine-2,5-
yl, pyrimidine-2-5-yl, 2,5-thiophenediyl, 2,5-fura-
nylene, 1,4- or 2,6-naphthylene, in which a CH group
can be replaced by nitrogen;

E is 1,4-phenylene, which is unsubstituted or substituted
with at least one of halogen, cyano and nitro, or
pyridine-2,5-yl, pyrimidine-2,5-yl, 2,5-thiophenediyl,
2,5-furanylene, 1,4- or 2,6-naphthylene, in which a CH
group can be replaced by nitrogen;

Z,Z' each independently are a single covalent bond,
—CH,CH,—, CO0—, —00C—, —OCH,—

CH,0—,  —C=C—, —(CHp),, —O(CH,);—
—(CH,);O0— or the trans form  of
—OCH,CH=CH—, —CH=CHCH,0—,

—(CH,),CH=CH— or —CH=CH(CH,),—

R! is hydrogen, halogen, cyano, nitro, NCS, alkyl with 1
to 12 carbon atoms, which is unsubstituted or substi-
tuted with fluorine and in which 1 or 2 non-adjacent
—CH,— groups can be replaced by oxygen,
—CO00—, —O0C—, —CO— and in which a
—CH,CH,— group can be replaced by —CH=CH—;

n,p each independently are O or 1;

X,Y each independently are hydrogen, halogen, cyano,
alkyl with 1 to 12 carbon atoms which is unsubstituted
or substituted with fluorine and in which 1 or 2 non-
adjacent —CH,— groups can be replaced by oxygen,
—COO0—, —00C—, —CO— and/or —CH=CH—;

with the proviso that A3 is different from —COO—, when
simultaneously n and p each are 0, A' is phenyl, R' is

This is the replacement sheet
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pol y( 3- net hacryl oyl am nopr opyl (E)-3-[4-ethyl -phenyl] acryl ate);
pol y( 2- net hacryl oyI am noet hyl  (E)-3-[4-trifluoronethyl- phenyl]acrylate);

pol y( 3- net nopropyl (E)-3-[4-trifluoronethyl- phenyl]acrylate);
pol y( 2 R\ ﬂoet hyl (E)-3-[4-trifluoronethoxy- phenyl]acryl ate);
pol y( ryhoy? am nopr opyl 5( E)-3-[4-trifluo-

r onet hoky- phenyl ]acrylate); poly(2- metShacryI oyl am noet hyl
(E)-3-[3-nitro-phenyl]Jacry- late); poly(3-nethacryl oyl am nopropyl
(E)-3-[3-nitro-phenyl] acrylate); poly(2-nmethacryl oyl am noethyl (E)-3 -
[4-nitro-phenyl]acry- late);

hydrogen or methoxy and S, and, respectively S, arc a
singlc bond,;

n is from 4-100 000 and

mis O or 1.
2. A polymer according to claim 1 of formula 1-A:

. wherein Ma, Sa, Za and n' have the significance given in
claim 1.
3. A polymer according to of claim 1, wherein the
isomerization/dimerization units Z, and Z, each indepen-
dently are of formula

X N II-A
o]
R! VA
_ N\
" QO—SgorS,

II-B

Sgor Sy,

R!

II-C

R Sazor Sy

This is the replacement sheel
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- 34 - pol y(3-nethacryl oyl am nopr opyl (E)-3-[4-nitro-phenyl] acryl ate);
pol y( 2- nmet hacr yl oyl am noet hyl (E)-3-[3-chl oro-phenyl] acrylate);

pol y( 3- lime ropyl (E)-3-[3-chloro-phenyl] acrylate);
pol y( 2- Eﬁgﬂ{mm“mmgt hyl (E) - 3-[4-chl oro-phenyl ] acryl ate);
pol y(3- met hacr ¥l oyl ati nopropyl  (E) -3g[g4-chl oro-phenyl] acrylate);
pol y( 2- nmet hacr yl oyl am noet hyl (E)- ? [ 3-fl uoro-phenyl] acrylate);

pol y( 3- net hacryl oyl am nopropyl (E)-3-[3-fluoro-phenyl] acryl ate);

wherein

ring A' is 1,4-phenylene, which is unsubstituted or sub-
stituted with halogen, cyano and/or nitro, or pyrimi-
dine-2,5-diyl, pyrdine-2,5-diyl, 2,5-thiophenediyl,
2,5-furanylene, 1,4-naphthylene or 2,6-naphthylene;

ring A? is 1,4-phenylene, which is unsubstituted or sub-
stituted with halogen, cyano and/or nitro, or pyrimi-
dine-2,5-diyl, pyrdine-2,5-diyl, 2,5-thiophenediyl,
2,5-furanylene, trans-1,4-cyclohexylene, trans-1,3-di-
oxane-2,5-diyl or 1,4-piperidyl;

ring A* is 1,4-phenylene, which is unsubstituted or sub-

- stituted with halogen, cyano and/or nitro;

Z' is a single covalent bond, —CH,CH,—, —COO—,
—OCH,—, —(CHp);—, —O(CHp);— or
—(CH,);0—;

R' is hydrogen, halogen, cyano, nitro, alkyl with 1 to 12
carbon atoms, which is optionally substituted with
fluorine and in which optionally 1 or 2 non-adjacent
—CH,— groups can be replaced by oxygen or
—COO0— and/or a —CH,CH,— group can be
replaced by —CH=CH—;

nisOorl;

X is hydrogen or alkyl with 1 to 6 carbon atoms, which
is optionally substituted with halogen;

This is the replacement sheet

Date: § 7 JUL 1857



pol y(2- nmet hacryl oyl am noet hyl (E)-
pol-y(3-net hacryl oyl am nopropyl (E)-

| uor o- phenyl] acryl ate);

[
4-f| uoro-phenyl] acrylate);

3-[4-f
3-[ |

pol y(2- met hacryl oyl am noet hyl (E)-3-[2, 4-di net hyl - phe- nyl]acrylate);
[ 2, 4-di

pol y( 3- net hacryl oyl am nopropyl (E)-3-
pol y(2- met hacryl oyl am noet hyl (E) 3- .?1
pol y( 3- net hacr yl oyl am nopr opyl

-di net hyl - phe- nyl]acryl ate);
di met hoxy-phe- nyl]acrylate);
4-di met hoxy- phenyl]acryl ate);

pol y(2- net hacryl oyl am noet hyl (E)- 3 [3 4- di met hoxy- phe- nyl]acryl ate);
pol y( 3- net hacryl oyl am nopr opyl (E)-3-[3, 4-di met hoxy- phenyl]acryl ate);
pol y(2- et hacryl oyl am noet hyl (E)-3-[3, 5-di met hoxy-phe- -

ABSTRACT

The in\'rention is concemed with linear and cyclic polymers
or oligomers having a photoreactive ethene group. The
polymers are of the formula

z y 2

l '

5¢ Sb

l [ I ]

Z, Z n
wt;erein

M,. M,,, M, are monomer units for homo- or copolymers;

X, ¥, z are mole fractions of the copolymers, whereby in
each case O<x=1; O<y$l and 0=2z<1;

S. S, are spacer units;

Z,. Z,, are molecule units which can undergo photochemi-
cal isomerization/dimerization,;

n is a magnitude of 4-100 000 and

misOorl,
The compounds. are used as an onemanng layer for liquid
crystals.

This is the réplacement sheet

pate: 07 JUL 1997



nyt]acryl ate); pol' y( 3- net hacryl oyl am noproﬁyl |

“acryl at e)

nyl ] acy

acryl aj

~nylJac
(B)-3-{

- (E)-3-[3, 5-di methoxy-
Aphenyl]acryl ate); poly(2-nmethacryl oyl am noethyl (E)-3-[3, 4-di cyano-phenyl ]
poI y( 3- methacryl oyl am nopropyl (E)-3-[3,4-didy lﬂéﬁn -
FTBCWS@yI a;n noet hyl  (E)-3-[3, 5-[di E, ENT SHEET
0 &f"ﬂf.% ..... bropyl  (E) - 3-[ 3, 5- dilcylano- he-
{lai f)t pﬂty ryI oylam noet hyl 25FER 199

0 Drwng(sr)o .Y.r..]to é’d ﬂt.e :

W Abstract paged ..... to paged .=. 1 acoS5’-3
25 FEB 1998

DATE OF RECEIPT ....cccccnverene

Orientating layers for liquid crystals 9 6 O 5 5 9 8 - 3

The invention is concerned with novel linear and cyclic polymers or

oligomers having a photoreactive ethene group for use as orientating layers
for liquid crystals.

The alignment of liquid crystal phases in cells can be brought about in

various ways and is usually effected by rubbing a glass plate.coated with a,

polymer layer or by the inclined vapour deposition of a SiOx layer on a glass
plate. Mainly uniformly aligned layers can be produced in this manner.

It is, however, also possible to obtain a structured orientation of the
liquid crystal phase. This can be achieved, for example, by coating a glass
plate with a polymer with which are admixed, for example, photochemically
orientatable dyestuff molecules or photochemically dimerizable molecules, as
described, for example, in EP-A-0445629. These methods ars, however, not
optimal, since on the one hand the solubility of such orientatable molecules in
the polymer is limited and on the other hand the stability with time can not be
guaranteed to a sufficient extent. A further possibility for the production of
photochemically orientatable polymer layers is described, for example, in Jpn.
J. Appl. Phys. Vol. 31 (1992), 2155 and comprises esterifying the free
hydroxy groups on the polymer with dimerizable units. A disadvantage of this
method is, however, the fact that the esterification of the free hydroxy groups
on the polymer with photochemically dimerizable units usually leads to a non-
reproducible and, above all, to an incorﬁplete conversion. The free hydroxy
groups still present in the orientating layer lead to an undesired ion solubility.

- There is therefore a need to find an orientating layer which no longer
has the aforementioned disadvantages.

. The invention is accordingly concerned with polymers having
isomerization/dimerization units of the general formula:



23
%ﬁ

4 i
dln

d c ro phenyl‘
Q
d Ioro phen

pol y(3 -nethacryl oyl am nopropyl (E)-3-[
pol y( 2- et hacryl oyl ami noet hyl (E)-3-[3,
pol y( 3- net hacryl oyl am nopr opyl (E)-3-
pol.y(2- met hacryl oyl am noet hyl (E)-3-[3

MIAEE@?ENT SHEET
Tetos ;@@ahﬁh DY

|

pol y( 3- net hacryl oyl am nopropyl (E)-3 4 ] - |'] acryl ate); . ..}J
pol y( 2- met hacryl oyl am noet hyl (E)- 3-[ 3, 4e=gh 4 acrylate);
poly(3 -methacryl oyl am nopropyl -(E)-3- [3, 4- dlfluoro phe- racryl atey -
pol y(2- met hacryl oyl am noet hyl (E) - 3- [3, 5-di

| uor o- phenyl ] é7cryl ate);

f
pol y( 3- met hacryl oyl am nopro yI @ d| 1@ pHe-
y

dn
S.
I

Z

I
Z,

m |
wherein
Ma, Mp, Mc  signify monomer units for homo- or copolymers;

X, Y,z indicate mole fractions of the copolymers,
whereby in each case
D<x<1;0gygt1andl0gz<1;

Sa, Sp represent spacer units;

Za, Zp represent molecule units which can undergo
photochemical isomerization/dimerization;

n is a magnitude of 4-100 000 and

m is 0 or 1.

The monomer units Ma, Mp and M, set forth in general
formula | are units for the formation of homopolymers or
copolymers and have, in the scope of the present invention, the
structures which are usual in polymer chemistry. Such monomer
units are, for example, acrylate, methacrylate, 2-chloroacrylate,
2-phenylacrylate, acryloylphenylene, acrylamide,
methacrylamide, 2-choroacrylamide, 2-phenylacrylamide, vinyl
ether, stryrene derivatives, vinyl ester, maleic acid derivatives,
fumaric acid derivatives, siloxanes, epoxides and the like.
Acrylate, methacrylate, 2-chloroacrylate, acrylamide,
methacrylamide, 2-chloroacrylamide, styrene derivatives,
siloxanes and the like are preferred monomer units.

Under the term "copolymers " there are to be understood not
only statistical copolymers but also alternating copolymers, for
example alternating copolymers from maleic acid derivatives
with styrene. Statistical copolymers are preferably used.



-§hloro-3-nitro
chl & B5-FEB3990-

hijor o- 4-f | uor o-

nyl JTacryl ate); poly(2-nethacryl oyl am noethyl (E)-3-[3-bro
phenyl Jacryl ate); pol y(2-nethacryl oyl am noet hyl (B)-3-[
phenyl ] acryl ate); pol y(3-nethacryl oyl am nopropyl (E)-3-[4
phenyl ] acryl ate); pol y(2-nethacryl oyl am noethyl (E)-3-[2-
phenyl }acryl ate); pol y(3-nethacryl oyl ad nopropyl (E)-3-[2-
phenyl ] acryl ate); pol y(2-nethacryl oyl am noet hyl (B)-3-[34chloro-4-fluoro.
phenyl Jacryl ate); poly(3-nethacryl oyl am nopropyl (E)-3-[3- chl oro-4-fl uoro-
phenyl ] acr 1 atigbmdihyidrd HBRod RHEEP' 49 dlic. plrbrkSslbn g ety -
example, cyclic polysiloxane.

Polymers in which z = 0, but especially homopolymers of
general formula 1-A:

are especially preferred.

The spacer units Sz and, respectively, Sp join the
isomerization/dimerization unit (Zz and, respectively, Zy) with
the monomer unit (Ma and, respectively, Mp). Such spacer units
are known per se. In the present instance the term "spacer units”
Sa and Sy signifies, for example, independently of one another, an
alkylene chain with 1 to 10, preferably with 1 to 4, carbon atoms,
a cycloalkylene group with 3 to 8 carbon atoms, preferably with &
or 6 carbon atoms, in which optionally one or two methylene
groups can be replaced by NH groups, or phenylene, which can be
substituted with lower alkyl, lower alkoxy, -CN, -NOg2, but
especially with halogen, or carbonate, an ester group, an amide
group, an ether group and the like or a combination of the said
groups.

Methylene, 1,2-ethylene, 1,3-propylene, 1,4-butylene, 1,2-
propylene, 1,3-butylene, cyclopentane-1,2-diyl, cyclopentane-
1,3-diyl, cyclohexane-1,3-diyl, cyclohexane-1,4-diyl, piperidine-
1,4-diyl, piperazine-1,4-diyl, 1,2-phenylene, 1,3-phenyléne, 1,4-
phenylene, ethyleneoxy, ethyleneoxycarbonyl, ethylenecarboxyl,
CONH- and -CONR' in which R' signifies lower alkyl are examples
of preferred spacer units (Sz and Sp).



' - ST DHER]
pol y( 3- net hacr yl oyl ani nopr opy!| (E) 3-[3-fluoro-2-nethyl - ple cd'r %rié/&at ey

pol y(2- net hacryl oyl am noet hyl (E)-3-[4-nethoxy-4'-biphe- nyl s 1999

pol y( 3- net hacryl oyl am nopropyl (E)-3-[4-nethoxy-4'-bi- phehyk | ate);
pol y( 2- met hacr yl oyl am noet hyl (E)-3-[4-cyano-4'-biphe- | ] acrylat
pol y(3 -nethacryl oyl am nopr opyl (E) [ 4- cyano-4' - bi phe-
pol y(2- net hacryl oyl am noet hyl (E)-3-[4-(trans-4-nethyl -
cycl ohexyl ) phenyl Jacryl ate); poly(3-nethacryl oyl am nopropyl

(E) - 3-[4- (trans- 4THB! [YdmefyatiORierZA%N I@isy 128! &ad Zy are molecule
~ units which can undergo either photochemical cis/trans-

isomerization and photochemical [2 + 2] cycloaddition and thus
lead to a cross-linking of the polymer or oligomer. The
isomerization/dimerization units Zz and Zy are, as already
mentioned, linked via the spacer S; to the monomer unit Ma, or via.
a spacer Sp to the monomer unit Mp and each independently have
the general formula

p .

N L
In formula I,

ring Al signifies 1,4-phenylene, which is unsubstituted
or substitued with halogen, cyano and/or nitro
and in which 1 or 2 CH groups can be replaced by
nitrogen, or 2,5-thiophenediyl, 2,5-furanylene,
1,4- or 2,6-naphthylene, in which a CH group can
be replaced by nitrogen;

ring A,A2 each individually signify 1,4-phenylene, which
is unsubstituted or substituted with halogen,
cyano and/or nitro and in which 1 or 2 CH groups
can be replaced by nitrogen, or 2,5- thiophene-
diyl, 2,5-furanylene, trans-1,4-cyclohexylene,
trans-1,3-dioxane-2,5-diyl or 1,4-piperidyl;

A3 signifies -COO-, -CONH-, -CO-E-, 1,4-phenylene,
which is unsubstituted or substituted with
halogen, cyano and/or nitro and in which 1 or 2
CH groups can be replaced by nitrogen, or 2,5-
thiophenediyl, 2,5-furanylene, 1,4- or 2,6-
naphthylene, in which a CH group can be
replaced by nitrogen;

E signifies 1,4-phenylene, which is unsubstituted



pol y( 3- net hacryl oyl am nopr opyl
g(:ycl ohexyl ) phenyl ] acryl ate);

E) - 3-[ 4- cyano- phenyl Jacryl a- m de); poly(3-acryloylam nop'ooy §F§§1999
(E) - 3-[ 3-cyano- phenyl Jacryl a- mde): poly(4-acryl oyl am nobputy g ]
pol y(3-acryl®yl am nopr opyl

(E) - 3- phenyl acryl am de) ;
acryl am de); poly(2-acryl oyl am noLathI

(E)-3-[4-met hoxy- phenyl ]

!
P

(BE)-3-[ 4-.(t rans- 4- et hyl - \I*WAEWM

A

pol y(2-acryl oyl am noet hyl

et

(E) - 3-[ 4- et hoxy- phenyl Jacryl a- nmide); poly (2-acryl oyl ani noet hyT

(E) - 3-[4-net hyl - phenyl }acry
(E)-3-[4-ethyl -phenyl]acryl

e

(E)-3- [4 trifluoronethyl - phandnmvyra@hyﬂ arn2d group can be rep liced by

2,21

R1

XY

Sa. Sbt

nitrogen, or 2,5- thnophenedlyl 2,5-furanylene,

1,4- or 2,6-naphthylene, in which a CH group can

be replaced by nitrogen;

each independently signify a single covalent
bond, -CH2CH2-, -COO-, -O0C-, -OCHz-, -CH20-,
-C=C-, -(CH2)4-, -O(CH2)3-, -(CH2)30- or the
trans form of -OCHoCH=CH-, -CH=CHCH20-,
-(CH2)2CH=CH- or -CH=CH(CH2)2-;

signifies hydrogen, halogen, cyano, nitro, NCS,
alkyl with 1 to 12 carbon atoms, which is
optionally substituted with fluorine and in
which optionally 1 or 2 non-adjacent -CHz-
groups can be replaced by oxygen, -COQ-, -O0C-,
-CO- and/or a -CH2CH2- group can be replaced by
-CH=CH-;

each independently signify.0 or 1;

each independently signify hydrogen, halogen
cyano, alkyl with 1 to 12 carbon atoms which is
optionally substituted with fluorine and in
which optionally 1 or 2 non-adjacent -CHz-
groups can be replaced by oxygen, -COO-, -OOC-
-CO- and/or -CH=CH-; and

signify spacer units;

with the proviso that A3 is different from -COO-, when n
and p each are 0, Al signifies phenyl, R1 signifies hydrogen
or methoxy and Sa and, respectively, Sp signify a smgle

bond.

The ethene groups of the isomerization/dimerization units
of general formula |l which are not or only to a small extent
incorporated into the polymer under the polymerization



| REFLACEMENT SHEET]

PPNPTR—

pol y(3-acryl oyl am nopr opyl (E)-3-[4-trifluoronethoxy-
phenyl ] acryl am de); pol y(2-acryl oyl am noet hyl

(E)-3-[3-nitro-phenylJacryla- mide); poly(2-acryl oyl am noet hyl 2§F‘EBW_-
(E)-3-[4-nitro-phenyl]acryla- rnide); poly(3-acryloylam nopriopyl :
(E)-3-[3-chl oro-phenyl]acryla- mde); §o| y(2-acryl oyl am noetjhyl

[N ————— |

(E)-3-]4-chl oro-pheny]]acryla- mde); poly(2-acryl oyl am noetHs=—ss

(E)-3-[3-fluoro-phenyl]acryla- mde); poly(3-acryloylam nopropyl

(E)-3-[4-fI uorcmrpmogs.] Zany be- seieml)v;ely)oalgn@dacagte()ytherrappbmtytbn of the

E)-3-[2, 4- c ; I I

E ;_3 %2 g réaakox enylt(% AL P %y irdaRiatioh G| RNEAMOUIRNi28Y
light. yl'hls ta){(es place either by isomerization of the ethene

group, by dimerization of the ethene group or by simultaneous
isomerization and dimerization of these ethene groups. Very
specific surface regions can now be aligned by the selective
irradiation of the molecule units of formula Il and these regions
are also simultaneously stabilized by the dimerization.

The term "1,4-phenylene, which is unsubstituted or
substituted with halogen, cyano and/or nitro and in which 1 or 2
CH groups can be replaced by nitrogen" embraces in the scope of
the present application 1,4-phenylene, 2-fluorc-1,4-phenyiene,
2,3-diflucro-1,4-phenylene, 2,6-difluoro-1,4-phenylene, 2-
chloro-1,4-phenylene, 2,3-dichloro-1,4-phenylene, 2,6-dichloro-
1,4-phenylene, 2-cyano-1,4-phenylene, 2,3-dicyano-1,4-
phenylene, 2-nitro-1,4-phenylene, 2,3-dinitro-1,4-phenylene, 2-
bromo-1,4-phenylene, 2-methyl-1,4-phenylene, as well as
pyridine-2,5-diyl, pyrimidine-2,5-diyl and the like. 1,4-
Phenylene, 2-fluoro-1,4-phenylene, 2,3-difluoro-1,4-phenylene,
2,6-difluoro-1,4-phenylene, pyridine-2,5-diyl or pyrimidin-2,5-
diyl is especially preferred.

The term "1,4- or 2,6-naphthylene, in which a CH group can
be replaced by nitrogen" embraces in the scope of the present
invention 1,4-naphthylene, 2,6-naphthylene, 1-benzazine-2,6-

' diyl and 2-benzazine-1,4-diyl.

The term "alkyl with 1 to 12 carbon atoms, which is
optionally substituted with fluorine and in which optionally 1 or.
2 non-adjacent -CHaz- groups can be replaced by oxygen, -COQO-,
-00C-, -CO- and/or a -CH2CHg2- group can be replaced by -CH=CH-"
embraces in the scope of the present invention straight-chain and
branched (optionally chiral) residues such as alkyl, alkenyl,
alkoxy, alkenyloxy alkoxyalkyl, alkenyloxyalkyl, alkoxyalkenyl, 1-
fluoroalkyl, 1,1-difluoroalky!, 2-fluoroalkyl, 2-fluoroalkoxy,
terminal fluoroalkyl, terminal difluoromethylalkyl, terminal
trifluoromethylalkyl, terminal 'trifluoromethylalkoxy, and the like
with 1 or, respectively, 2 to 12 carbon atoms. Examples of



-37- poly (2-acryl oyl am noet hyl

acryl am de);

(E)-3-[2, 4-di nct hoxy- phenyl] acryl am de); poly(2-acryl oyl am noet hyl
(E)-3-[3, 4-di met hoxy- phenyl ] acrylam dc); poly(3-acryl oyl am nopropyl
(E) - 3-[ 3, 5-di net hoxy- phenyl] acryl ani de); pol y(2-acryl oyl am noet hyl
(E)-3-[3, 4-di cyano- phenyl Jacry- | am dey; poly(3-acryl oyl am nopropyl
(B)-3-[3 5-di cyano- phenyl ] acryl am de); poly(5-acryl oyl am nopentyl
(E)-3-[2,4 di ni tro-phenyl ]Jacry- | am de); : '

preferred residues are methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, 1-methylpropyl, 1-methylheptyl, 2-methylbutyl, 3-
methylpentyl, vinyl, 1E-propenyl, 1E-butenyl, 1E-pentenyl, 1E-
hexenyl, 3-butenyl, 3E-pentenyl, 3E-hexenyl, 4-pentenyl, 4Z-
hexenyl, S-hexenyl, 6-heptenyl, 7-octenyl, methoxy, ethoxy,
propyloxy, butyloxy, pentyloxy, hexyloxy, heptyloxy, octyloxy, 1-
methylpropyloxy, 1-methylheptyloxy, 2-methylbutyloxy, allyloxy,
2E-butenyloxy, 2E-pentenyloxy, 3-butenyloxy, 3Z-pentenyloxy, 4-
pentenyloxy, S-hexenyloxy, :6-heptenyloxy, 7-octenyloxy, 2-
methoxyethyl,' 3-methoxypropyl, 3-methoxy-1E-propenyl, 1-
fluoropropy!, 1-fluoropentyl, 2-fluoropropy!, 2,2-diflucropropyl,
3-fluoropropyl, 3,3-difluoropropyl, 3,3,3-trif'luoropropyl, 2-
fluoropropyloxy, 3-fluoropropyloxy, 2,2-difluorovinyl, 2-(3,3-
difluoro)propeny! and the like. Especially preferred residues have
1 or, respectively, 2 to 6 carbon atoms.

The term "halogen" denotes in the scope of the present
invention fluorine, .chlorine, bromine and iodine, but especially

fluorine and chlorine.

Preferred isomerization/dimerization units of general
formula Il -are

H-A

-8

I-C



pol y(6-acryl oyl am ndhexyl

pol y(2-acryl oyl am noet hyl
pol y(2-acryl oyl am noet hyl
pol y( 3-acryl oyl am nopr opyl
pol y(2-acryl oyl am noet hyl
pol y(2-acryl oyl am noet hyl
pol y(2-acryl oyl am noet hyl
pol y( 3-acryl oyl am nopr opyl
pol y(2-acryl oyl am noet hyl

in which formulae II-A,

ring Al

ring A2

ring A4

Z1

(E)-3-[3, 4-di chl oro-phenyl ]| ac
(E)-3-[3, 5-dichl oro-phenyl | éﬁggggé?g
(E)-3-[3, 4-di fluoro-phenyl]acry-{ | a-m—el-e)—ﬁ[
(E)-3-[3,5-difluoro-phenyl]
(E)-3-[3-@%rono4-fl uoro-phe- ny
(E)-3-[5-brono- 2- net hoxy- phe- nyl]acryl am de)
(E)-3-[2-chl oro-5-nitro-phenyl] acrylarnide);

eyl el
H

acryl am de) ;

(E)-3-[4-chloro-3-nitro-phe- nyl]acryl am de)
(E)-3-[2-chl oro-4-fl uoro-phe- :

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro,"
or pyrimidine-2,5-diyl,
thiophenediyl, 2,5-furanylene,
or 2,6-naphthylene;

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro,
or pyrimidine-2,5-diyl,

iI-B and lI-C

pyridine-2,5-diyl,

pyridine-2,5-diyl,

thiophenediyl, 2,5-furanylene, trans-1,4-
cyclohexylene, trans-1,3-dioxane-2,5-diyl or

1,4-piperidyl;

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro;

signifies a single covalent bond, -CH2CH2-,

- -COO0-, -OCHa-, -(CH2)4-, -O(CHgz)3- or

R! -

-(CH2)30-;

2,5-

1,4-naphthylene

2,5-

signifies hydrogen, halogen, cyano, nitro, alkyl
with 1 to 12 carbon atoms, which is optionally
substituted with fluorine and in which

optionally 1 or 2 non-adjacent -CH2- groups can

be replaced by oxygen or -COO- and/or a

signifies 0 or 1;

- -CH2CH2z- group can be replaced by -CH=CH-;

signifies hydrogen or alkyl with 1 to 6 carbon

halogen;

“atoms, which is optionally substituted with

signifies hydrogen, cyano, -COO-alkyl, alkyl




nyl]acryl am de);
nyl Jacryl am de);
nyl Jacryl am de) ;
pol y(2-acryl oyl am noet hyl
pol y(2-acryl oyl am noet hyl
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cl ohexyl )phenyl J acryl am de) ;

(E)-3-[3-chlor
(BE)-3-[3-fluor
(E) - 3- bi phenyl -

(E) - 3-[4- net hoxy-4' - bi phenyl ] agryl am de
(E)-39[ 4- cyano-4' - bi phenyl ] 5
(E)-3-[4-(trans-4-net hy

pol y(2-acryl oyl am noet hyl
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(B)-3-[4-(trans-4-ethyl ocyghig 4 1o 6 carbon atoms, which is optionally

substituted with fluorine; and

Sa, Sp signify spacer units;
with the proviso that in formula llI-A simultaneously n does
~ not signify 0, Al does not signify phenyl, R! does not
signify hydrogen or methoxy, X and Y do not signify hydrogen
and Sa or Sp does not signify a single bond.

Preferred compounds of general formula 1I-A to II-C are
those in which X signifies hydrogen and Y signifies hydrogen,
cyano or alkyl with 1 to 6 carbon atoms, which is optionally
substituted with fluorine; those in which X and Y represent
hydrogen are, however, especially preferred.

Particularly preferred isomerization/dimerization units are
those of general formula lI-A such as, for example,

O-S;0r Sy ' lla
R? /' N\ \ [®)
0-S,orS, | b
R! IN \ \ (o)
0S,0rSy, e
N
m—{\ 0
\Shan
O-S,0or Sy id
N
A\
R1—(,N- \ L

O-Saorsh lle‘
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(E)-3-[4-cyano-phenyl ]acryl a- mde); poly(4-acryl oyl oxybut} o AERATERTR QL
(E)-3-[3-cyano-phenyl ]Jacryl a- mde); poly(3-acryloyl oxyproM'rE- LA;LE[ NT § ERT
(E) - 3- phenyl acryl am de); pol y(2-acryl oyl oxyet hyl T

(E)-3-[4-net hoxy- phenyl Jacryl a- mi dq)g pol y(2-acryl oyl oxye} hyl 25 FEB 1999.
(E)-3-[4- et hoxy-phenyl]acryla- mde); poly(3-acryl oyl oxypr I ' ' i

(E)-3-[4-pet hyl -phenyl Jacryl a- mide); poly(3-acryl oyl oxypropyt
EE; - g % j et h%/: - phen acryla- mde); poly(2-acryl oyl oxyet el o
-3-[4-trifluoron#t Nyl:phenyl] acryl amde); poly(2-acryl oyl oxyet
(E)-3-[4-_trif|uo'?1o ohox %;nyl]- ( Yoy Y Y
' O-S,or S, ' I1f
I\
O-S,or Sy iig

O-§,0rS, lh
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=
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0-S,0rS, Ik

wherein Rl signifies hydrogen, halogen, cyano, nitro, alkyl
or alkoxy with 1 to 6 carbon atoms, with the proviso that in
formula lla simultaneously R?! does not signify hydrogen or
methoxy and Sz or Sp does not signify a single bond.

The polymers of formula 1 are distinguished by the fact that
they are: readily accessible. The monomers are firstly
synthesized from the individual components, i.e. from the
isomerization/dimerization unit of formula 1l, the spacers (Sa,
Sb) and the polymerizable parts (Ma, Mp or Mc). The formation of
the polymer is subsequently effected in a manner known per se.
The polymerization can be effected, for example, in the melt or in
solution with the exclusion of oxygen and in the presence of a
radical initiator ‘which can generate radicals thermally,
photochemically or by a redox reaction. The reaction can be
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pol y(2-acryl oyl oxyet hyl (E)-3- [4 chl or o- phenyl ] acryl a- 9

pol y(2-acryl oyl oxyet hyl (E)-3-[3f!uoro-phenyl]acryl a- P
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fggiﬁﬂt, ({5 %ﬁgg %rﬁ%%ﬂéﬁ@@%%n | pl’é’f@ﬁﬂ% 'in a

range of 20°C to 100°C.

For the production of polymer layers in regions selectively
limited by area, a solution of the polymer material obtained can,
for example, firstly be prepared and then spread out in a spin-
coating apparatus on a carrier coated with an electrode (e.g. a
glass plate coated with indium-tin oxide) (ITO) such that
homogeneous layers of 0.05-50 um thickness result.
Simultaneously, irradiation can be applied to the region to be
isomerized and dimerized (to be cross-linked), e.g. with a
mercury high-presssure lamp, a xenon lamp or a pulsed UV laser

- using a polarizer and optionally a mask for the formation of

structures. The duration of irradiation depends on the capacity of
the individual lamps and can vary from a few minutes to several
hours. The cross-linkage can, however, also be effected by
irradiating the homogeneous layer using filters which e.g. let
through only radiation suitable for the cross-linkage reaction.

The polymers in accordance with the invention are

illustrated in- more detail by the following Examples. In the

following Examples Tg signifies the glass temperature, Acp
signifies the change in the specific heat capacity at constant
pressure, AH signifies the transition enthalpy, log lo/l signifies
the extinction, e signifies the molar decadic absorption co-
efficients, C signifies a crystalline phase, S signifies a smectic
phase, N signifies a nematic phase and | signifies the isotropic
phase.

Example 1

1 g of methacryloyloxyethyl 3-(E)-[4-pentyl-4'-
biphenyllacrylate and 0.002 g of azobisisobutyronitrile were
dissolved in 4 ml of tetrahydrofuran. The solution was flushed
for 10 min. with a weak nitrogen stream and the reaction vessel
was subsequently closed air-tight. The solution was heated to
609C for 24 hours. 'Thereafter, the reaction vessel was opened
and.the solution was diluted with 5 m! of tetrahydrofuran while
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(BE)-3-[2,4-dinitro-phenyl]acryla- mde); poly(3-acryloylo ypropyl
(E)-3-[3, 4-di chl or o- phenyl Jacry- | am de); ==

stirring. Subsequently, the diluted solution was added dropwise
to 450 mi of diethy! ether while stirring at room temperature.
The separated polymer was filtered off, dried, dissolved in 30 mi
of dichlormethane and this solution was added dropwise to 450
ml of diethyl ether. This procedure was repeated twice.

Filtration and drying at 50°C in a vacuum gave 0.4 g of poly-
(methacryloyloxyethyl 3-(E)-[4-pentyl-4'- blphenyI]acryIate) Tg.
123°C, cl.p. (S-l) 160°C;

The methacryloyloxyethyl 3-(E)-{4-pentyl-4'-biphenyl]-
acrylate used as the starting material was prepared as follows:

(a). A solution of 10 g of 4-pentyl-4'-cyanobiphenyl in 150 ml of
toluene was treated dropwise at 0°C with 65 ml of a 1M solution
of diisobutylaluminium hydride in toluene while gassing with
nitrogen. The reaction mixture was stirred at room temperature
overnight, then treated dropwise with 340 ml of 1N sulphuric
acid, stirred at room temperature for 1 hour, poured into 1,000
ml of water and then extracted three times with 100 mi of ethyl
acetate each time. The combined organic phases were washed
twice with 50 ml of saturated sodium chloride solution each
time, dried over magnesium sulphate, filtered and subsequently
concentrated. Chromatographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 9:1) gave 10.1 g of 4-
pentyi-4'-biphenylcarboxaldehyde.

(b). A mixture of 11.9 g of phosphonoacetic acid P,P-diethyl-
trimethylsilyl ester in 370 ml of absolute tetrahydrofuran was
placed at 0°C while gassing with nitrogen and then treated
dropwise with 27.7 ml of a 1.6M solution of butyllithium in
hexane. The reaction mixture was stirred at room temperature
for 2 hours, then treated with a solution of 10.1 g of 4-pentyl-4'-
biphenylcarboxaldehyde and 15 ml of absolute tetrahydrofuran,
stirred at room temperature for a further 1.5 hours, poured into
100 ml of water and then extracted three times with 50 ml of
“ethyl acetate each time. The combined organic phases were
washed twice with 50 ml of saturated sodium chloride solution
each time, dried over magnesium sulphate, filtered and
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crude product from ethyl alcohol gave 17

g of 3-(E)-[4-pentyl-

4'-biphenyl]acrylic acid, m.p. (C-N) 2090C and cl.p. (N-) 284°C
(decompositon).

(c). 9.4 g of N,N-dicyclohexylcarbodiimide were added at 0°C
within 15 minutes while stirring to a solution of 2-hydroxyethyl
methacrylate, 11.6 g of 3-(E)-[4-pentyl-4'-biphenyllacrylic acid
and 1.21 g of 4-(dimethylamino)pyridine in 300 ml of
tetrahydrofuran. The reaction mixture was stirred at room
temperature overnight, then filtered, the filtrate was poured into
water and extracted three times with 50 ml of ethyl acetate each
time. The combined organic phases were washed twice with 50
m! of saturated sodium chioride solution each time, dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 9:1) and two-fold recrystallization |
from ethyl alcohol of the fractions which were pure according to
thin-layer chromotography gave 4.5 g of methacryloyloxyethyl 3-
(E)-[4-pentyl-4'-biphenyl]acrylate, m.p. 72°C.

The following compounds can be prepared in an analogous
manner:

°PoIy(methacryloyloxyethyl 3-(E)-[4-methyi-4'-biphenyl]-
acrylate); o

poly(methacryloyloxyethyl 3-(E)-[4-ethyl-4'-biphenyl]-
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-propyl-4'-biphenyl]-
acrylate); :

poly(methacryloyloxyethyl 3-(E)-[4-butyl-4'-biphenyl]-
acrylate);

poly(methacryloyloxyethy! 3-(E)-[4-hexyl-4'-biphenyl]-
acrylate);

poly(methacryloyloxyethyl
acrylate); .

poly(methacryloyloxyethyl 3-(E)-[4-octyl-4'-biphenyl]-
acrylate); |

3-(E)-[4-heptyl-4'-biphenyl]-



poLy(Z-acrononxyethyI
pol y(2-acryl oyl oxyet hyl
pol y( 3-acryl oyl oxypropyl.

hexyl ) -phenyl ] acryl am de);

(E)-3-[4-(trans-4-ethyl
pol y(2-acryl oyl am noet hyl

-cycl o- hexyl )+$henyl ] acryl am de)

(E) - 3-[4- met hoxy- 4' - bi phenyl ] ‘ Ayl
(E) - 3-[ 4-cyano- 4' - bi phenyl ] acryl 4

(E)-3-[4-(trans-4-nethyl -cycl o4
pol y(5-acryl oyl oxypent yl

(E)-3-[4-cyano-phenyl ] acry-1|

pol y(3-acryl oyl am nopropyl .= (E)-3-[3-cyano-phenyl]acry- Iate)
pol y(2-acryl oyl am

pol y(2- acryl oyl an ﬁ@@#ﬁ#@'@%ﬁ‘ﬁ?ﬁi%@Bﬁ@?&| ] acr?'l?lﬁ?heny”
acrylate);
poly(methacryloyloxybutyl
acrylate); |
pply(methacryloyloxypentyl
acrylate);
poly(methacryloyloxyhexyl
acrylate);
.poly(methacryloyloxyethyl
biphenyllacrylate);
poly(methacryloyloxyethyl
acrylate); |
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
acrylate);
poly(methacryloyloxyethyl
acrylate), Tg. 106°C, (S-l) 170°C;
poly(methacryloyloxypropyl
acrylate);
poly(methacryloyloxybutyl
acrylate);
poly(methacryloyloxypentyl
acrylate);
poly(methacryloyloxyhexyl
acrylate);
poly(methacryloyloxyethyl
acrylate), Tg. 134°C;
poly(methacryloyloxypropyl
acrylate); |
poly(methacryloyloxybuty!
acrylate);
poly(acryloyloxybutyl
biphenyllacrylate);

3-(E)-[4-pentyl-4'-b|phenyI]-
3-(E)-[4-pentyl-4'-biphenyl]-
3-(E)-[4-pentyl-4'-biphenyl]-
3-(E)-[4-methyloxy-4'-
3-(E)-[4-ethoxy-4'-biphenyl]-
3-(E)-[4-propyloxy-4'-biphenyl]-
3-(E)-[4-butyloxy-4'-biphenyl]-
3-(E)-[4-hexyloxy-4'-biphenyi]-’
3-(E)-[4-heptyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy-4'-biphenyl]-
3-(E)-[4-octyloxy4'-biphenyl]-
3-(E)-[4-cyano-4'-biphenyl]-
3-(E)-[4-cyano-4'-biphenyl]-
3-(E)-[4-cyano-4'-biphenyl]-

3-(E)-[4-[(R)-2-0ctyloxy]-4'-



- 40 - pol y(2¥acryl oyl am noet hyl (E) - 3-[ 4- net hyl - phenyl | tfr';b Wﬁf!’%«j‘“ 'mtim'
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pol y( 3-acryl oyl am nopr opyl (E)-3-[1Btrifluoronmethoxy- phenyr

pol y(4-acryl oyl am nobutyl (E)-3-[3-nitro-phenyl]acrylate)t
pol y(2-acryl oyl am noethyl (E)-3-[4-nitro-phenyl]acrylate);

pol y(2-acryl oyl am Dogh ldthacr{fol18xy Safifyi°&: (@)kaaﬁbm- bkanyl)-

acrylate);

poly(methacryloyloxyhexyl 3—(E)-[4-cyano—4'-biphenyl]—
acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-methylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-ethylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-propylcyclo-
hexyl)phenyllacrylate), Tg. 889:C

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-butylcyclo--
hexyl)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-hexylcyclo-

hexyl)phenyilacrylate);
poly(methacryloyloxyethyl 3-(E)-[4-(trans-4-heptylcycio-
hexyl)phenyllacrylate); |
poly(methacryloyloxypropy! 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate);

poly(methacryloyloxybutyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]acrylate); |
poly(methacryloyloxypentyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyljacrylate); |
poly(methacryloyloxyhexyl 3-(E)-[4-(trans-4-pentylcyclo-
hexyl)phenyl]lacrylate). '
poly(methacryloyloxyethyl 3-(E)-biphenylacrylate), T
98°C; I
poly(methacryloyloxypropyl 3-(E)-biphenylacrylate);
poly(methacryloyloxyethyl 3-(E)-phenylacrylate), Tg = 60°C;
poly(methacryloyloxyethy! 3-(E)-[4-methylphenyl]acrylaie);
poly(methacryloyloxyethyl 3-(E)-[4-ethylphenyllacrylate);
poly(methacryloyloxyethyl 3-(E)-[4-methoxyphenyl]-
acrylate), Tg = 69 °C; | '
poly(methacryloyloxyethyl 3-(E)-[4-ethoxyphenyl]acrylate);
poly(methacryloyloxypropyl 3-(E)-[4-methylphenyl]-
acrylate); '
poly(methacryloyloxypropyl 3-(E)-[4-ethylphenyl]acrylate);
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pol y( 3-acryl oyl am nopr opyl (E)-3-[2, 4-di met hyl - phenyl] a 'ryI 8
pol y(3-acryl oyl am nopropyl (E)-3-[2, 34d net hoxy- phenyl ] acrly | tat-e

_1
4-di met hoxy- phenyl] a rylate)
4- di met hoxy- phenyl] a

acrylate);
poly(methacryloyloxypropyl 3-(E)-[4-ethoxyphenyl]-
acrylate);
poly(methacryloyloxyethyl 3-(E)-[3-cyanophenyl]lacrylate);
poly(methacryloyloxypropyl 3-(E)-[3-cyanophenyllacrylate);
poly(methacryloyloxyethyl 3-(E)-[4-cyanophenyl]acrylate),
Tg = 105 °C;
poly(methacryloyloxypropy! 3-(E)-[4-cyanophenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[3-nitrophenyl]acrylate);
poly(methacryloyloxypropyl 3-(E)-[3-nitrophenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-nitrophenyl]acrylate),
Tg = 106 °C;' .
poly(methacryloyloxypropyl 3-(E)-[4-nitrophenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[3-chlorophenyl]acrylate);
poly(methacryloyloxypropyl 3-(E)-[3-chlorophenyl]-

acrylate); _ .
poly(methacryloyloxyethyl 3-(E)-[4-chiorophenyl]acrylate),
Tg = 72 °C;
poly(methacryloyloxypropyl 3-(E)-[4-chlorophenyl]-
acrylate); |

poly(methacryloyloxyethyl 3-(E)-[3-fluorophenyl]acrylate);
poly(methacryloyloxyethyl 3-(E)-[4-fluorophenyllacrylate);
poly(methacryloyloxypropyl 3-(E)-[4-fluorophenyl]acrylate),
poly(methacryloyloxyethyl 3-(E)-[2,4-dimethylphenyi]-

acrylate); ,

poly(methacryloyloxypropyl 3-(E)-[2,4-dimethylphenyl]-
acrylate);

poIy(methacryloyloxyethyl 3-(E)-[2,3-dimethoxyphenyl]-
acrylate); : _

poly(methacryloyloxyethyl 3-(E)-[2,4-dimethoxyphenyl]-
acrylate);

poly(methacryloyloxypropyl 3-(E)-[2,4-dimethoxyphenyl]-
acrylate); '

poly(methacryloyloxyethyl " 3-(E)-[3,4-dimethoxyphenyl]-
acrylate);

poly(methacryloyloxypropyl 3-(E)-[3,4-dimethoxyphenyl]-
acrylate);



| ate); poly(2-acryl oyl am noethyl (E)-3-[3,5-dicyano-phenylif:

pol y(3-acryl oyl am nopropyl (E)-3-[2,4-dinitro-phenyl]acry-
pol y( 3-acryl oyl am nopr opyl (E)-3-[3, 4-di chl oro- phenyl ] ;
pol y(2-acryl oyl am noet hyl (E)-3-[3, 5-dichl oro-phenylf] tacryl
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pol y(5-acryl oyl am nopent yl (E)-3-[3,5-difluoro-phenyl]*

poIy(methacrylo.yloxyethyl 3-(E)-[3,5-dimethoxyphenyl]-

acrylate);

poly(methacryloyloxypropy! 3-(E)-[3,5-dimethoxyphenyl]-
acrylate); ' _

poly(methacryloyloxyethyl 3-(E)-[3,4-dicyanophenyl]-
acrylate);

poly(methacryloyloxypropy! 3-(E)-[3,4-dicyanophenyl]-
acrylate);

poly(methacryloyloxyethyl 3-(E)-[3,5-dicyanophenyl]-
acrylate);

poly(methacryloyloxypropy! 3-(E)-[3,5-dicyanophenyl]-
acrylate); _

poly(methacryloyloxyethyl 3-(E}-[2,4-dinitrophenyl]-
acrylate);

poly(methacryloyloxypropy!l 3-(E)-[2,4-dinitrophenyl]-
acrylate);

poly(methacryloyloxyethy! 3-(E)-[3,4-dichlorophenyl]-
" acrylate);

poly(methacryloyloxypropy! 3-(E)-[3,4-dichlorophenyl]-
acrylate);

poly(methacryloyloxyethyl 3-(E)-[3,5-dichlorophenyi]-
acrylate); :

poly(methacryloyloxypropy! 3-(E)-[3,5-dichlorophenyl]-
acrylate); : ' o

poly(methacryloyloxyethyl 3-(E)-[3,4-difluorophenyl]-
acrylate);

poly(methacryloyloxypropyl 3-(E)-[3,4-difluorophenyl]-
acrylate); '

poly(methacryloyloxyethy! 3-(E)-[3,5-difluorophenyl]-
acrylate); _ '

poly(methacryloyloxypropy! 3-(E)-[3,5-difluorophenyl]-
acrylate);

poly(methacryloyloxyethyl 3-(E)-[3-bromo-4-fluoro-
phenyl]aérylate);

poly(methacryloyloxypropyl 3-(E)-[3-bromo-4-fluoro-
phenyllacrylate);

poly(methacryloyloxyethyl 3-(E)-[5-bromo-2-methoxy-
phenyllacrylate);



pol y( 2- acryl oyl ani noet hyl | (E)-3- [3-brono-4-fluoro-phe- REA ]:aw}eyf@“%f;;ggr‘
pol y(2-acryl oyl am noet hyl (E)-3-[4-chloro-3-nitro-phenyl]: i

pol y(3-acryl oyl am nopropyl (E)-3-[2-chloro-4-fluoro-phe- ;Efc?;?at eg
pol y(2-acryl oyl am noet hyl (E)-3-[3-chl oro-4-fluoro-phe-{n
pol y(2-acryl oyl am noethyl  (E)-3-[3-f ﬁoro- 2.' met hyl - phe- phyllacrylate);
pol y(4-acryl oyl am nobutyl (E)-3-[4-nethoxy-4'-biphenyl] gcrylate);
pol y(2-acryl oyl am noet hyl (E)-3-[4-cyano-4'-bi phenyl ] .
pol y(3-acryl oyl am nopropyl (E)-3-[4-(trans-4-nethyl-cy-
cl ohexyl ) phenyl ] acpquerne)thapoybo(y%nyemwyl an(B)eptdilora  3-nitro-
(B)-3-[4-(t r?ﬂ?erf‘ylfé@?')lla?é’)c' o .
poly(methacryloyloxypropyl 3-(E)-[4-chloro 3-nitro-
phenyllacrylate); |
poly(methacryloyloxyethyl 3-(E)-[2-chloro-4-fluoro-
phenyllacrylate);
poly(methacryloyloxypropyl 3-(E)-[2-chloro-4-fluoro-
phenyllacrylate);
poly(methacryloyloxyethyl 3-(E)-[3-chloro-4-fluoro-
phenyllacrylate);
poly(methacryloyloxypropyl 3-(E)-[3-chloro-4-fluoro-
phenyllacrylate); .
poly(methacryloyloxyethy! 3-(E)-[3-fluoro-2-methyl-
phenyllacrylate);
poly(methacryloyloxypropyl 3-(E)-[3-flucro-2-methyl-
phenyllacrylate);
poly(methacryloyloxyethyl 3-(E)-[4-trifluoromethylphenyl]-
acrylate);
poly(methacryloyloxypropyl 3-(E)-[4-triflucromethyl-
phenyllacrylate); |
poly(methacryloyloxyethyl 3-(E)-[4-trifluoromethoxy-
phenyllacrylate); :
poly(methacryloyloxypropyl 3-(E)-[4-triflucromethoxy-
phenyllacrylate);
poly(acryloyloxyethyl 3-(E)-biphenylacrylate);
poly(2-chloroacryloyloxyethyl 3-(E)-[4-methylphenyl]-
acrylate);

- poly(acryloyloxyethyl 3-(E)-[4-methoxyphenyl]acrylate);
poly(acryloyloxypropyl 3-(E)-[4-ethoxyphenyllacrylate);
poly(acryloyloxyethyl 3-(E)-[3-cyanophenyl]acrylate);
poly(acryloyloxypropyl - 3-(E)-[4-cyanophenyl]acrylate);
poly(2-chloroacryloyloxyethyl 3-(E)-[3-nitrophenyl]-

* acrylate);
poly(acryloyloxyethyl 3-(E)-[4-nitrophenyl]acrylate);
poly(acryloyloxybutyl 3-(E)-[3-chlorophenyllacrylate);
poly(acryloyloxyethyl 3-(E)-[4-chlorophenyl]acrylate);
poly(acryloyloxyethyl 3-(E)-[3-f|uorophényl]acrylate);




hexyl ) - phenyl Jacryl ate). EXAMPLE 6 1.63 g of 2-methyl - acryliREQ[:A@""‘- Fimen
-[3- (4- met hoxy- phenyl)acryl oyl]-piperidin-4-yl ester and 0f0f8t~g=ciizeHHL

bi si sobutyronitrile were dissolved in 10 nl of tetrahydrofu
solution was flushed for 10 mnutes with a weak argon strea
the reaction vessel was closed air-tiyBt. The m xture was. hj
60[err]; for 19 hours. Thereafter, the reaction vessel was

sol uti on was added dropwi se while stirring to 300 mM of di eyt

510 m o tet ?ahyﬁ""‘% MBI VER Py, L OERTAN Sorgintiyns 3o e
gOO m oI gbegﬁvygﬁﬁﬁer Thi s procedgre was rEPE;;E;1tmﬁce F|Itrat|on and
iyt acry o) | RSB 8 B e
pol ymer has a gl as? L“? I éyﬁﬂﬁl" 3'154%} 4-dime yphenyl cryla
poly(acryloyloxyethyl 3-(E)-[3,5-dimethoxyphenyl]acrylate);
poly(2- chloroacryloyloxypropyl 3-(E)-[3,4-dicyanophenyl]-
acrylate); :

poly(acryloyloxyethyl 3-(E)-[3,5-dicyanophenyijacrylate);

poly(acryloyloxybutyl 3-(E)-[2,4-dinitrophenyl]acrylate);

poly(acryloyloxypentyl 3-(E)-[3,4-dichlorophenyllacrylate);

poly(acryloyloxyethyl 3-(E)-[3,5-dichlorophenyl]acrylate);

poly(acryloyloxyethy! 3-(E)-[3,4-difluorophenylijacrylate);

poly(acryloyloxypropy! 3-(E)-[3,5-difluorophenyl]acrylate);

poly(acryloyloxyethyl 3-(E)-[4-chloro 3-nitro-phenyl]-
acrylate); ' :
poly(2-chloroacryloyloxypropyl 3-(E)-{2-chloro-4-fluoro-
phenyllacrylate); '

poly(acryloyloxyethy! 3-(E)-[3-chloro-4-fluoro-phenyl]-.
acrylate); _ :

oly(acryloyloxyhexyl 3-(E)-[3-fluoro-2-methyl-phenyl]-
acrylate);

poly(acryloyloxyethyl 3-(E)-[4-trifluoromethylphenyl]-
acrylate); |

poly(acryloyloxyethyl 3-(E)-[4-trifluoromethoxyphenyl]-
acrylate). ' |

Example 2

1.5 g of 4-methacryloyloxybutyl (E)-3-[4-(4-methoxyphenyl
carbonyloxy)phenyl]acrylate and 0.003 g of azobisisobutyronitrile
were dissolved in 6.8 ml of tetrahydrofuran. The solution was
flushed for 10 min. with a_wéak argon stream and subsequently
the reaction vessel was closed air-tight. The solution was
heated to 80°C for 20 hours. Thereafter, the reaction vessel was
opened and the solution was diluted with 3.5 ml of tetrahydro-
furan while stirring. Subsequently, the diluted solution was
added dropwise to 300 ml of diethyl ether at room temperature
while stirring.. The separated polymer was filtered off, dried,
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[ert] J/gK). The 2-nethyl-acrylic acid (E)- 1 -[3-(4-net hoxyREMEMENT .‘,;

| )yacryl oyl ] -
as follows.

subsequently 3.2 nl of triethylanine were slowy added at rdo
peraturc to a solution of 4.06 g of p-nethoxycinnam c acid ifn E88—ti=—af—g

pi peridin-4-yl ester used as the startlng mat er ifjal["Was  preparets
- 42 - a) Firstly 2.1 g of cyanuric chloride jand 25FEB1999

acetone. After three hours the separ@@®d byproduct was filtgred off and the
filtrate was concentrated to dryness. The p-nmethoxyci nnanoyl”

remai ned as the residue was taken up in 50 m of dry nethylene chloride and
processed | Mifsssfvé@i %hY10 mi of dichlormethane and this solution was added

dropwise to 300 ml of diethyl ether. This procedure was repeated
twice. Filtration and drying at 50°C in a vacuum gave 1.15 g of
poly(4-methacryloyloxybutyl (E)-3-[4-(4-methoxyphenylcar-
bonyloxy)phenyllacrylate). The polymer has a glass stage at Tg
38°C (A cp = 0.17 J/gK) and a clearing point (Sa-l) at 202°C (AH =
6.9 J/g).

The 4-methacryloyloxybutyl (E)-3-[4-(4-methoxyphenyl-
carbonyloxy)phenyllacrylate used as the starting material was
prepared as follows:

a) ‘5 g of (E)-4-hydroxycinnamic acid were dissolved in a solution
of 2.8 g of potassium hydroxide in 25 ml of water. Four 1 g
portions of ethyl chloroformate were added to the ice-cooled
solution and the mixture was stirred intensively for 10 minutes
after each addition. The reaction mixture was stirred at 0°C for a
further 30 minutes and subsequently neutralized with 2N
hydrochloric acid. The crude product was filtered off and
recrystallised twice from ethanol/water (vol. 8:2). This gave 5.7
g of 4-(E)-ethyloxycarbonyloxycinnamic acid, m.p. 173-176°C.

b) A solution of 5.2 g of 4-(E)-ethylocharbonyloxycinnamic acid
in 20 ml of thionyl chioride and 0.05 ml of N,N-dirpethylform-
amide was heated under reflux for 3 hours. Subsequently, excess
thionyl chloride was distilled off. 3.3 g of 4-hydroxybutyl
methacrylate were added dropwise to a solution of the resulting
4-(E)-ethyloxycarbonyloxycinnamoyl chloride in 15 ml of pyridine
whilg stirring at 0°9C within 15 minutes. The reaction mixture
was stirred at room temperature for a further 12 hours, then
poured into water and extracted three times with 50 mi of ethyl
acetate each time. The combined organic phases were dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification on silica gel with hexane/ethyl
acetate (vol. 7:3) gave 3 g of 4-methacryloyloxybutyl (E)-3-(4-
ethoxycarbonyloxyphenyl)acrylate, m.p. 54-56°C.
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3.5 m of trimethylsilyl chloride were added dropwi se in dn argon_
at nrosphere to a solution, cooled to O C., of 2.8 g of 4-hyd o@gim'
in 100 M of dry methylene chloride. After stirring at 0 for two
the solution was treated with 2 m of triethylamne. The TSy
prepar ed p-net h- oxyci nnanoyl chlori dg in 50 m of nethyl chl ori de
added dropwise to this mxture while 30I ing with ice. The rea '
was stirred overnight and then warnmed slowy to roomtenperature.
Subsequently, it was filtered over a thin layer of silica gel. After the

_nethyl ene chigyri d®@ gadfbiemetioaomadyxypiaye! (E)L3-(3-othoxydarbenyxydue
r emai ni ng \Afaﬁ%}fqgﬁj&%{n 50 mg%&?i]etaano (ﬂ z%fter. t he ad i¥i onlydof 2.7
g of citric Yliagrylatg XerEoGIRIYUNBESr Kt mthHYEQ'%lﬁ‘@. tregted
purification,att heomi temperatseewithogantgture of \8lessl ioh aceteneuandt iemtr ude
product was t ' . .ene or ] : i th the
sanme anount oﬁgg%g&bda%u#%@g@d]'ﬁﬂyhgggeﬁmcearrggﬁgﬁﬁ%\gﬁg?g %&g
stirred at room temperature for 12 hours. After distillation of
the acetone the mixture was neutralized with 2N hydrochloric
acid, diluted with 100 ml of water and subsequently extracted 3
times with 100 ml of diethyl ether each time. The combined
organic phases were dried over sodium sulphate, filtered and
concentrated. Chromatographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 7:3) gave 4-meth-
acryloyloxybutyl (E)-3-(4-hydroxyphenyl)acrylate.

was

d) 2.0 g of 4-methoxybenzoy! chloride in 25 ml of dichlormethane
were added dropwise at 0°C while stirring within 30 min. to a
solution of 3.5 g of 4-methacryloyloxybutyl (E)-3-(4-hydroxy-
phenyljacrylate and 1.2 g of triethylamine in 40 ml of dichloro-
methane. The reaction mixture was stirred at room temperature
overnight, then filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 7:3) and two-fold recrystallization
from ethanol gave 4.5 g of 4-methacryloyloxybutyl (E)-3-[4-(4-
methoxyphenylcarbonyloxy)phenyllacrylate, m.p. 89-90°C.

The following compounds can be prepared in analogous
manner:

poly(methacryloyloxyethyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyllacrylate); :

poly(methacryloyloxyethyl 3-(E)-[4-(4-ethoxybenzoyl-
oxy)phenyl]acrylate);

poly(methacryloyloxyethyl 3-(E)-[4-(4-propoxybenzoyl-
oxy)phenyllacrylate); ' ‘

‘ poly(methacryloyloxyethyl 3-(E)-[4-(4-butyloxybenzoyl-

oxy)phenyl]acrylate); _

poly(methacryloyloxyethyl 3-(E)-[4-(4-pentyloxybenzoyl-
oxy)phenyllacrylate);
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ti oh. The aqueous phase was extracted twice with 50 m of riﬁ%___yi‘ehh‘é“ 1T ‘JEBT
chloride each tine. Subsequently, the organic phases were [cambi ned, driéa
over nagnesi um sul phate, treated with 2 g of silica gel and flzﬁergg';ggyter
removing the solvent 6.65g of 4- hydrox§ (E)-1-[3-(4-net hogyghenyl) - _
acryl oyl ]-piperidine remained as a ye?Row oil. b) A sol utijor ;

4- hydroxy- (E)-1-[3-(4-nmeth- oxy-phenyl)acryloyl]-piperidide in 50 m of
met hyl ene chloride was treated with 4 ml of triethylamne at 0 C. whiTe

gassing w th argonpg )E(?néihé&ryllf@ﬂb&?@!h?b/' 3C{B)[4-48-Nex PloxgtrrhzbyIpWi se
W thin 15 mn&m H?H §ﬁﬂ§§ ily, he reacti on m xture was concentrated to
dryness in a B &HP 5 ‘aphic purification of the residue on silica

gel with ether/hexpody(methacryloyigxyethyb1 3g(b)-[4-(dehaptylaxypleinzoydi d
(BE)-1-[3-(4- ”F&@)pﬂéﬁyﬁgEWlla}é)a;cr yl oyl ]-piperidin-4-yl ester as a col our-
poly(methacryloyloxyethyl 3-(E)-[4-(4-octyloxybenzoyl-
oxy)phenyllacrylate);
poly(methacryloyloxypropy! 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyllacrylate);
poly(methacryloyloxypentyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyllacrylate); _
poly(methacryloyloxyhexyl 3-(E)-[4-(4-methoxybenzoyi-
oxy)phenyllacrylate);
poly(methacryloyloxyethyl 3-(E)-[4-(4-[(S)-2-methylbutyl-
oxylbenzoyloxy)phenyl]acrylate);
poly(acryloyloxybutyl 3-(E)-[4-(4-methoxybenzoyl-
oxy)phenyllacrylate).

Example 3

2.5 g of methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate) and 2.5 g of 2-methacryloyloxyethyl (E)-3-(4-
chlorophenyl)acrylate as well as 0.014 g of azobisiso-
butyronitrile were dissolved in 35 ml of tetrahydrofuran. The
solution was flushed for 10 minutes with a weak argon stream
and the reaction vessel was subsequently closed air-tight. The
solution was heated to 60°C for 24 hours. Thereafter, the
reaction vessel was opened and the solution was diluted with 7.5
ml of tetrahydrofuran while stirring. Subsequently, the diluted
solution was added dropwise to 500 ml of diethyl ether while
stirring at room temperature. The separated polymer was
filtered off, dried, dissolved in 40 ml of dichloromethane and this
solution was added ‘dropwise to 500 ml of diethyl ether. This
procedure was repeated twice. Filtration and drying at 50°C in a
vacuum gave 3.8 g of poly(2-methacryloyl-oxyethy! (E)-3-(4-
methoxyphenyl)acrylate-co-2-methacryloyloxyethyl (E)-3-(4-
chlorophenyl)acrylate). The polymer has a glass stage at Tg =
749C. Amax. (0.586 mg/100 ml CH2Cl32): 227 nm, (log lo/l) 0.213),
287.8nm, (log lo/l = 0.367).




- 43 - less o0il. [err] (methylene chloride)=292.5 nm ([err] #RBF7k I

nol [err]). Having regard to Exanple 1b), the foll ow ng conp gﬁ%&£§§¥§%ﬂL§g§ET
prepared in an anal ogous manner: Poly[ 1-(1

-[ (E) - 3- phenyl - acryl oyl | - pi peri di n- 4-yl oxycarbo- nyl]- 1-ne hl}@sﬁe&wp'
poly[l -[1 -[(E)-3-(4-nethy|-phenyl):ﬁfryloyl]-piperidin-4- ylloxycar bonyl ] -
1 -nethyl-ethylene]; poly[1l-][1 '
-[(E)-3-(4-ethyl -phenyl)-acryl oyl ] - pi peridin-4- yl oxycar bonyl].zl

-nmet hyl -ethylene]; poly [1-[1 :

-[ (E)-3-(4-ethoxy-phenyl)-acryl oyl ]-piperidin-4- yloxycarbonyl]- 1

- met hyl - et hyl ; - - . . :
(D)3 (411111 a0y BRelIOnITRER, 159935091 F1astipe MmAEriRls YRS PIEPBIRGI |-

1- met hyl - et h@serfellows:

50 ¢ of 4-(E)-chlorocinnamic acid, 33.9 g of 2-hydroxy-
ethylmethacrylate and 0.3 g of 4-dimethylaminopyridine were
placed in 200 ml of tetrahydrofuran. A solution of 57.2 g of
dicyclohexylcarbodiimide in 100 ml of tetrahydrofuran was added
dropwise at room temperature within 120 minutes. The mixture
was stirred at room temperature for a further 28 hours. Sub-
sequently, the precipitated N,N'-dicyclohexylurea was filtered off
and washed with 100 ml of tetrahydrofuran. After distillation of
the tetrahydrofuran the residue was dissolved in 300 mi of di-
chloromethane. The dichloromethane solution was washed with
200 ml of 5% acetic acid and subsequently three times with 250
m! of water each time and dried over sodium sulphate. After
removing the solvent the residue was recrystallized from ethanol
at -50°C. This gave 20.4 g of 2-methacryloyloxyethy! (E)-3-(4-

- chlorphenyl)acrylate as white crystals with a melting point of
58-600C.

2-Methacryloyioxyethyl (E)-3-(4-methoxyphenyl)-acrylate
with a melting point of 35-36°C was prepared analogously
thereto.

The following polymers can be prepared in an analogous
manner:

Poly(2-methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate-co-2-methacryloyloxyethyl (E)-3-(4-nitrophenyl)-
acrylate), Tg = 89 °C;

poly(2-methacryloyloxyethyl  (E)-3-(4-cyanophenyl)-
acrylate-co-2-methacryloyloxyethyl (E)-3-(4-methoxyphe'nyi)-
acrylate); _

poly(2-methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate-co-2-acryloyloxyethyl (E)-3-(4-nitrophenyl)acrylate);



poly [1 -[ 1- [(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-
peri di n-4yl oxycarbonyl]- 1-nethyl-ethylene]; poly [1 -[1

-[ (E) - 3-(3-cyano- phenyl ) -acryl oyl ] - pi peri di n-4- yl oxycar bonyl 1999
-met hyl - et hyl ene] ; pol y[ 1-[ 1- 25 FEB 1999
[ (E)-3-(4-cyano- phenyl) acryl oyl ] - pi p&4di n- 4- I
yl oxycar bonyl ] -1-net hyl -et hyl ene]; poly .
[1-[1-[(E)-3-(3-nitro-phenyl)- acryl oyl ]-pi peri di n-4- yl oxychshanyll.]
- -methyl -ethyl ene]; @@ly)(b methacryloyloxypro {E)-3-( Xﬁ:yanoph nyl)-

) -(

T LLE) s (1o pheay UL & caibs

-cy nophenyf]

-{(E)-3-(3-chl acojlpl‘llehyl ) -acryl oyI ] pi peridi n-4- yloxycarbonyl]- 1
- nmet hyl - et hyl ene] ;

[ (E)-3-(4-chloro- %%'[Y]'PX' xyethyl, (F)344-MeshoxyPOsIA )acrylatef

- met hyl - et hy| e@@t2- l'gqqry[lqyloxyethyl (E)-3-(4-nitrophenyl)acrylate);
[(tE¥1 |3 (e'?hf : uor o- pﬁgpé(hbr oy1oRYb Uyl PE)-9L -ty aRoPReriI PRk dte-to-2-
F?E)ys (4- f umfléhaﬁé)ﬁfﬂ[y)% ¥eidyi (EbRst4raethoxyphenyl)-(Z)-3-methyl-

acrylate);

poly(acryloyloxybutyl (E)-3-(4-methoxyphenyl)-2-carboxy-
ethyl-acrylate-co-acryloyloxybutyl (Z)-3-(4-methoxyphenyl)-2-
carboxyethyl-acrylate);

poly(styryl-4-carbonyloxyhexyl (E)-3-(4-cyanophenyl)-
acrylate-co-styryl-4-carbonyloxyhexyl (E)-3-(4-methoxyphenyl)-
acrylate);

- poly(2-methacryloyloxyethyl (E)-3-(4-cyanophenyl)-
acrylate-co-2- methacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate); ' |

poly(2-chlioroacryloyloxyethyl (E)-3-(4-chlorophenyl)-
acrylate-co-2- chloroacryloyloxyethyl (E)-3-(4-methoxyphenyl)-
acrylate); '
poly(2-methacrylamidoethyl (E)-3-(4-cvanophenyl)-
acrylateco-2-methacrylamidobutyl-3 (E)-[4-propyloxy-4'-
biphenyllacrylate]);
poly(2-chloroacrylamidohexyl (E)-3-(4-cyano-4'-biphenyl)-
acryldte-co-2-chloroacrylamidohexyl 3 (E)-[4-methyloxyphenyl]-
acrylate]); |
poly(acrylamidomethyl (E)-3-(4-butyloxyphenyl)acrylate-
co-acrylamidobutyl-3 (E)-[4-butyloxy-4'-biphenyllacrylate]);
poly(2-methacrylamidoethyl (E)-3-(4-octyloxy-4'-
biphenyl)acrylate-co-2-acrylamidobutyl 3-(E)-{4-[(R)-2-
octyloxy]-4'-biphenyl_}acrylate]); _
poly(2-methacryloyloxybutyl (E)-3-(4-ethyloxyphenyl)-(Z)-
3-methyl-acrylate-co-2-methacryloyloxyethyl (E)-3-(4-
methoxy-4'-biphenyl)-2- -cyanoacrylate);
_ poly(methacryloyloxybutyl-3 (E)-[4-(trans-4- butylcyclo-
hexyl)phenyl]-3-(Z)-methylacrylate-co-styrene);
poly(acryloyloxyethyl-3 (E)-[4- octyloxy -4'-biphenyl]-
acrylate-co-methyl acrylate);




-yl oxycarbonyl ] - 1- et hyl - ethyl ene] ; poly [1-[1- .
[(E)-3-(2, 4-di nmet hyl - phenyl)-acryl oyl ]-piperidin- 4-yloxycagbe
-nmet hyl -ethyl ene]; poly[l -[1

-[ (E) - 3- (2, 3-di net hoxy- phenyl ) -acryl oyl ] -pi peri- din-4-yl oxy I&ﬁfIEBWW—

-nmet hyl -et hyl ene]; poly[1-[(E)-3-(2, gil met hoxy- phenyl ) - acr. yI | ] - pi peri -
di n- 4-yl oxycar bonyl ] - 1-nethyl -ethyl ene] pol y[
1-[1-[(E) - 3(34d|mathoxy phenyl ) - acryloyl] pi peri- din-4- nyl ] -

1- net hyl - et hyl ene] ; 8%1
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acryloyl]- 5 e@ﬁ %-y meté’ggrcyfzgmdotﬁhyi (E)- 3 (itgnl)?l%?(yphenyl)
acrylate-co-methyl methacrylamide);
poly(2-chloroacryloyloxyhexyi-3 (E)-[4-(trans-4-methyl-
‘cyclohexyl)phenyl]acrylate-co-methyl 2-chloroacrylate);
poly(2-chloroacryloyloxypentyl (E)-3-(4-methoxy-4'-
biphenyl)-2-carboxyethyl-acrylate-co-2-chloroacryloyloxybutyl-
(Z£)-3-(4-methoxy-4'-biphenyi)-2- carboxyethyl acrylate-co-
methyl 2-chloroacrylate);
poly(ethyl 2-methacrylate-co-2-methacryloyloxypropy! (E)-
3-(4-pentyloxyphenyl)acrylate-co-z-methacryloyloxybutyl (E)-3-
(4-[(S)-2-methylbutyloxy]-4'-biphenyl)-2-carboxyethyl-
acrylate); | '
poly(methacryloyloxypropyl-3 (E)-[4-(trans-4-butyl-
-cyclohexyl)phenyl]-3-(Z)-methylacrylate-co-2-methacryloyl-
oxypropyl (E)-3-(4-[(R)-2-octyloxy]phenyl)-3-(Z)-methyl-
acrylate-co-styrene).

Example 4

2.4 g of but-3-ene 3-phenylacrylate and 0.6 g of poly- |
(methyl hydrogen -siloxane) were dissolved in 8 ml of toluene
(thlophene-free) The solution was flushed through a septum on
the reaction vessel for 10 minutes with a weak argon stream.
Subsequently, 20 ul of a platinum-divinyltetramethyldisiloxane
solution (mfr. PETRARCH SYSTEMS, PC075) were sprayed into the
reaction mixture at room temperature while stirring. The
reaction mixture was stirred at room temperature for 30 minutes
and at 60°C for 18 hours. Subsequently, the reaction mixture was
added dropwise to 200 ml of n-hexane while stirring. The
precipitated polymer was separated, dissolved in 10 ml of
toluene and again precipitated in 200 ml of n-hexane. This
procedure was repeated twice. Drying in a high vacuum gave 1.8 g
of poly[(butyl-3-phenylacrylate)-methyl siloxane] with a glass
stage Tg = -25°C, Acp = 0.31 JigK.



poly[1-[ 1-[(E)-3- (3 5-di cyano- phenyl) acryl oyl ] - plperldln; Z
4-yl oxycarbonyl]-1 -nethyl -ethyl ene];
pon[l-[l-((E)-Sw(2,4-dinitro-phenyl)-acryloyI]-piperidin- -
yl oxycarbonyl]- 1 -nethyl-ethylene]; poly [1-[1

-[ (E)-3-(3, 4-di chl oro- phenyl ) -acryl o;ﬁé pi peri di n- =
4-yl oxycarbonyl ] -1-nmethyl -ethyl ene]; poly[1-[1 -[(E)-3-(3, hl or o- phenyl

)-acryl oyl ]-piperidin- 4- onxycarbonyI] 1 -nethyl -ethylene]; poly
[1-[1-[(E)-3-(3,4-difluoro-p £¥ )-acryloyl]-piperidin- 4- onxycarbonyI]
-p

1- met hyl - et hyl enejThepdut- If-an hebyla¢rylate- auhs‘dldjca? tlhleersjyartbngl e
| ovl n nmet hyl - et hyl ene] ; poly
f?g gy(]s br@ﬁ%ﬂéil%'l Yjvoarsgdfhgéﬁ? ggrg li(%ﬂ’% pi p- eridin-4-yl oxycarbonyl] -

1-nethyl -ethylene]; poly [1

;j'[l_ El( El)-3 (4-chl @0 nf;tfzﬁr@glp"a)cé%gﬂz'sﬁ lafPba ?Len -1-al and 0.2 g of

I(E)gy(gxgﬁ%r&gﬁﬁd*n% &&r\%@”qlag%g 80 ml of dichloro-
methane. A solutnon of 33.05 g of dicyclohexylcarbodiimide in 80
ml of dichloromethane was added dropwise at 5-10°C within 120
minutes. The mixture was stirred at room temperature for a
further 18 hours. Subsequently, the precipitated N,N'-dicyclo-
hexylurea was filtered off and washed with 150 ml of dichloro-
methane. The dichloromethane solution was washed with 200 ml
of 5% acetic acid and subsequently three times with 250 mi of
water each time, filtered and dried over sodium sulphate. After
concentrating the solution the residue was chromatographed on
silica gel with dichloromethane. Drying in a high vacuum gave
22.1 g of but-3-ene 3-phenylacrylate as a colourless liquid.

The following compounds can be prepared in an analogous
manner: '

Poly(methyl -[propyl-3-(E)-(4- methylovy -4'- bxchenyl‘
- acrylate siloxane);
poly(methyl {pentyl-3-(E)-[4- (trans -4- propylcyclo-
hexyl)phenyl]acrylate} -siloxane);
~ poly(methyl-{hexyl-3-(E)-[4-(4-methoxy-
benzoyl)phenyl]acrylate} siloxane);
1,3,5,7-tetra[butyl-3-(E)-(4-methoxy-4'-biphenyl)
acrylate]-1,3,5,7-tetramethyl-cyclotetrasiloxane;
poly(methyl-[butyl-3-(E)-(4-methyloxyphenyl)acrylate]-
siloxane);
| poly(methyl-[butyl-(E)43-(4-methoxyphenyl)acrylate]-
siloxane-co-methyl-[propyl-3-(E)-[4-ethyloxy-4'-biphenyl]-
acrylate] siloxane);
poly(dimethylsiloxane-co-methy!-[butyl-3-(E)-[4-
methyloxy-4'-biphenyllacrylate] siloxane);
poly(dimethylsiloxane-co-methyl-[propyl-(E)-3-(4- ,
methoxyphenyl)-2-carboxyethyl-acrylate] siloxane-co-methyl-
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eri-di n-4-yl oxycar bonyl]- 1-nethyl -ethylene]; poly[1l-[1 REPLALHE’E T 3
-[(E)-3-(3-chl oro-4-fluoro-phenyl)-acryl oyl ]-pip- eridin-44 )l oxycarbo

1- et hyl -et hyl ene]; poly[1-[1 25 FEB 199
-(E)-3-(3-fluoro-2-nethyl -phenyl) - acrél oyl ]-pip- eridin-4-yl pxycar bon)ﬁ ]9
1- met hyl - et hyl ene]; poly[ 1-[1 7
-[(E)-3-(4-cyano-4'-biphenyl)-acryloyl]-piperidin- 4-yloxygarbonyl]-
1- net hyl - et hyl ene] ;

POyl L [ L Db S A BpSadnihto s (UALATIRLaPBERY bly l-agrylate].

1-[1 -car bony|SiHR%318)Li3- (4- net hyl - phenyl ) - acryl oy- | oxy] - pi peridine]-1
-net hyl - et hyl ene] ; mlyxawnbthgﬁyiWheké(rﬁ)etﬁywomlhaxoepmnyI )-acryl oy-

I | pi i di ey hyl - ' L

ol [ o D1 car HORINTIE R Bia RanY BBV itahe SHA*aRRIRA Yoo NtYI-(E)-3-(4-
acryl oyl oxy] pi pethaxypieny)aarytate] eshgkane).;

pol y[ 1-[1-carbonyl - 4-[(E)-3-(4-trifluoromethoxy-phenyl)-

Example 5

-1.5g of (E)-3-(4-cyano-phenyl)-N-[3-(2-methyl-acryloyl-
amino)-propyl]-acrylamide and 0.0083 g of azobisisobutyro-
nitrile were dissolved in 10 ml of N,N-dimethylformamide. The
solution was flushed for 10 min. with a weak argon stream. ,
Subsequently, the reaction vessel was closed air-tight. The
solution was heated to 70°C for 16 hours. Thereafter, the
reaction vessel was opened and the solution was added dropwise
while stirring to 300 ml of diethyl ether at room temperature.
The separated polymer was filtered off, dried, dissolved in 10 mi
of N,N-dimethylformamide and this solution was again added
dropwise to 300 mi of diethyl ether. This procedure was
repeated twice. Filtration and drying at 509C in a vacuum gave
0.54 g of poly(3-methacryloylaminopropyl (E)-3-[4-cyano-
phenyllacrylamide). The polymer has a glass stage at Tg = 165°C
(Acp = 0.46 J/gK).

The (E)-3-(4-cyano-phenyl)-N-[3-(2-methyl-acryloyl-
amino)-propyl]-acrylamide used at the starting material was
prepared at follows: '

412 g of 4-cyano-cinnamic acid were suspended in 35 mi
of methylene chloride and gassed for 10 min. with a weak argon
stream. After cooling to -15°C 3.8 ml of diphenylphosphinic acid
chloride and 3.3 ml of triethylamine were added dropwise in
succession while stirring. Subsequently, a suspension consisting
of 4.25g of N-(3-aminopropyl)methacrylamide hydrochloride and
6.6 ml of triethylamine in 40 ml of tetrahydrofuran were slowly
added to this reaction mixture. The reaction mixture was stirred
overnight, whereby the temperature rose to about 120C. For the
working-up, the reaction mixture was concentrated in a vacuum.



acryl oyl oxy] pi peri di ne] - 1-nethyl - et hyl ene]; pol y[ 1- [1 REPLA ;'
_carbonyl - 4- [ (E) - 3- (3 -cyano-phenyl )-acryl oyl oxy] - pi peri di n¢l {—
1- net hyl - et hyl ene]; pol y[1-[1-carbonyl -4-[(E)-3-(4- cyano phe yI) f

| oxyl - pi peridine]-1 -methyl-ethylene ]; - 45 - 75 Péé)¥999
pol y[ 1-[ 1- carbonyl - 4-[ (E) - 3- (3-ni tro-@Benyl ) - acryl oyl oxy] - p{ p&siei
-met hyl -ethyl ene]; poly | -( .

1- car bonyl - 4- [(E) 3 (4-nitro- phenyl )-acryl oyl oxy] - pipcridinCT=

1-met hyl - et hy' eK[thlclElema ed_behind d was empntated in 200 ml of

- car bonyl - S | .or acr 95

- et hyl - et hyI efﬁg off 1-3&5{ B'SﬁWStﬁ F@E) f@"(‘4acm”é§ﬁ‘é)"9prﬂé‘n p)méchyI oy-

| oxy] - pi peri die“thhnofl antet30yind esfhwatee] . This gave 3.13 g of (E)-3-(4-cyano-
phenyl)-N-[3-(2-methyl-acryloylamino)-propyl]-acrylamide. Amax

(ethanol) = 284.3 nm (e = 32290 | mol-1 cm -1).

'Having regard to Example 1b), the following compounds can
be prepared in an analogous manner:

Poly(2-methacryloylaminoethyl (E)-3-[4-cyano-phenyl]-
acrylamide); :

poly(2-methacryloylaminoethyl (E)-3-[3-cyano-phenyl]acrylamide);
poly(3-methacryloylaminopropyl (E)-3-[3-cyano-phenyllacryl-
amide);

poly(2-methacryloylaminoethyl (E)-3-phenylacrylamide);
poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-phenyl]lacryl-

amide);

poly(3-methacryloylaminopropyl (E)-3-[4-methoxy-phenyl]acryl-
amide);

poly(2- methacryloylammoethy( (E)-3-[4-ethoxy-phenyl]acryl-
amide); '
poly(3-methacryloylaminopropy! (E)-3-[4-ethoxy-phenyl]acryl-
amide); :
poly(2-methacryloylaminoethyl (E)-3-[4-methyl-phenyl]acryl-
amide);
poly(3- methacryloylammopropyl (E)-3-[4-methyl-phenyl]acryi-
amide);

poly(2-methacryloylaminoethy! (E)-3-[4-ethyl-phenyl]acrylamide);
poly(3- methacryloylammopropyl (E)-3-[4-ethyl-phenyl]acryl-

amide);

poly(2-methacryloylaminoethyl (E)-3-[4-trifluoromethyl-phenyl]-
acrylamide); :

poly(3- methacryloylammopropyl (E)-3-[41trifluoromethyl-phenyl]-
acrylamide); '

poly(2-methacryloylaminoethyl (E)-3-[4-trifluoromethoxy--
phenyllacrylamide);

poly(3- methacryloylammopropyl (E)-3-[4-trifluoromethoxy-
phenyllacrylamide);



E)-3- (3 fl uoro-phenyl)-acryl oyl oxy] -piperidine]- 1
1

pol y[ 1-[ 1- car bonyl - 4-
| [
r o- phenyl) acryloyloxy] -piperidine]- 1

-nmet hyl - et hyl ene]; po
-carbonyl -4-[ (E)-3-(4-
-nmet hyl - et hyl ene]; pol 1

-carbonyl -4-[(E) - 3 (2, 4 di met hyl - phengﬁ) acry- - l oyl oxy] - pi peri di ne] -
1-met hyl -ethylene]; poly [1 -[ 1 -carbonyl -

[ (E)-3-(2, 3-dinet hoxy phenyl)-acry- | oyl oxy] pi peri di ne] -

1- met hyl - et hylg19 2- rﬁétl’:’aér%b laminoethyl (E)-3-[3- mﬁro phenyﬂaacrylam de)
¥f3

- h d

L hethyl - o hy|pe<34 ras“*g,?ar”‘?evf’aaéwﬁ%ﬁ&?p%ﬂ ?@ ot bilerdytiacry=!

14[ (]ZI-I met hgxy fa?' é%a%: yé | oyl oxy] - pi peri d| n; -4a51;1 %etgégh;;jgil ;Ilne] de gt)lng][
- car bony 8 ryli ‘éw WT% [ o- rPlafide -
hyl h I -

14m§|t cgangt p% VESBFBP igtyl MJ@I]C"?YE)‘ngqpﬂl nEf)- 3]:[4ré't'H>ﬂ‘Pé‘@rﬂM']ﬁﬁﬂY*' pol y[ 1

-[ 1- car bonyl - 4arhid8);3- (3 , 5- di cyano- phenyl ) -acryl oy-

poly(2- methacryloylammoethyl (E)-3-[2-chloro-phenyl]acryl-

(
y[ 1-
fluo
y[ 1-
|

amide);

poly(2-methacryloylaminoethyl (E)-3-[3-chloro-phenyl]acryl-
amide); | -
poly(2-methacryloylaminoethyl (E)-3-[4-chloro-phenyl]acryl-
amide);

poly(3- methacryloylammopropyl (E)-3-[4-chloro-phenyl]acryl-
amide);

poly(3-methacryloylaminopropyl (E)-3-[3-fluoro-phenyl]acryl-
amide); - _
poly(2-methacryloylaminoethyl (E)-3-[4-fluoro-phenyl]acryl-
amide);

poly(3- methacryloylammopropyl (E)-3-[4-fluoro-phenyl]acryl-
amide); '
poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethyl-phenyl]-
acrylamide);

poly(3- methacryloylammopropyl (E)-3-[2,4-dimethyl-phenyl]-
acrylamide);

poly(3- methacryloylammopropyl (E)-3-[2,3-dimethoxy-phenyl]-
acrylamide); '
poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethoxy-phenyi]-
acrylamide); '
poly(3-methacryloylaminopropyl (E)-3-[2,4-dimethoxy-phenyl]-
acrylamide); =
poly(2-methacryloylaminoethyl (E)-3-[3,4-dimethoxy-phenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3,4-dimethoxy-phenyl]-
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3,5-dimethoxy-phenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E')-3-[3,S-dimethoxy-phen_yl]-
acrylamide);



| oxy] - pi peridine]- 1l-nethyl-ethylene]; poly [1-[1

~carbonyl -4-[(E)-3-(2, 4-dinitro-phenyl)-acryl oy- ony]-pip

1-net hyl -ethyl ene]; po]y[ 1-[1 -carbonyl-4-[(E)-3-(3

, 4-di chl or o- phenyl ) -acryl oy- | oxyl - pi peridine]- 1-nethyl-

pol y[1-[1 -carbonyl -4-[(E)-3-(3,5-di chQoro- phenyl)-acryl oyf- ===

| oxy] - pi peri dine]- 1-nethyl-ethylene]; poly[ 1-[1 -carbonyl-4-[(E)-3-(3
, 4-di fl uor o- phenyl ) -acryl oy- | oxyl - plperldlne]- 1- net hyl - ethylenéj

1- [1-car bonyly} {é'aeﬁnaﬁy BB P) 5.8 4 uRyah 2Ry e o el

1- met hyl - ethI

[ (E)-3-(3- broﬁ&ﬂ( 3mlﬂﬁ)o phenyl ) - acryl oyl oxy] - pi peri di ne] -

1- met hyl - et hy|p@ﬂ?(3 n@@ﬂl*ﬁdc? oy laffnBRMIby [(Eﬁ)s-{?fs(ﬂd%\)ﬁ@-&éwlqp phenyl ) -

acryl oyl oxy] ega dlta%]h nmet hyl - et h)é?ene]
- car bonyl - | or o-4-f1 uoro- phenyl)- acryloyloxy] pi peri di ne] -

1- et hyl - et hyIpaiyz(Z methacryloylammoethyl (E)-3-[3,5-dicyano-phenyl]-

acrylamide);

poly(3-methacryloylaminopropy!l (E)-3-[3,5-dicyano-phenyl]-
acrylamide);

poly(2--methacryloylaminbethyl (E)-3-[2,4-dinitro-phenyl]-
acrylamide); .

poly(3- methacry|oylammopropyl (E)-3-[2,4-dinitro-phenyl]-
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[3,4-dichloro-phenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-3,4-dichloro-phenyl]-
acrylamide); ' |
poly(2-methacryloylaminoethyl (E)-3-[3,5-dichloro-phenyl]-
acrylamide);

poly(3- methacryloylaminopropyl (E)-3-[3,5-dichloro-phenyl]-
acrylamide); '

poly(2- methacryloylammoethyl (E)-3-[3,4-difluoro-phenyl]-
acrylamide);

poly(3- methacryloylammopropyl (E)-3-[3,4-diflucro-phenyl]-
acrylamide);

poIy(2'-methacryloylaminoethyl (E)-3-[3,5-difluoro-phenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[3,5-difluoro-phenyl]-
acrylamide); '
poly(2-methacryloylaminoethy! (E)-3-[4-chloro-3-nitro-phenyl]-
acrylamide); "
poly(3-methacry|o'ylar_ninopropyl (E)-3-[4-chloro-3-nitro-phenyl]-
acrylamide); | |
poly(2-methacryloylaminoethyl (E)-3-[2-chloro-4-flucro-phenyl]-
acrylamide);

poly(3- methacryloylammopropyl (E)-3-[2-chloro-4-fluoro-phenyl]-
acrylamide); :

poly(2-methacryloylaminoethyl (E)-3-[3-chloro-4-fluoro-phenyl]-
acrylamide); :



- 46 - poly[ 1-[1 -carbonyl - 4- [ (E)-3-(3-chl oro-4-fl uoro- phenyl)ﬁae ﬂ.fﬁ}l'}“ S}f@'{f
acryl oyl oxy] - pi peridine]- 1-methyl-ethylene]; poly[ 1-[1 ;

-carbonyl -4-[ (E)-3-(3-fl uoro-2-net hyl - phenyl)- acryl oyl oxy] & pi pgl

1- net hyl -ethyl ene]; poly[ 1-] pi Eseéﬁ%‘
1- car bonyl - 4-[ (E) - 3- bi phenyl - acryl oyl3oky] - pi peri- dine]- 1{ |

-nmet hyl -ethylene]; poly[ 1-[1

-carbonyl -4-[ (E)-3-(4-cyano-4' - bi phenyl ) -acryl oy- | oxy]-

L e e

-car bonyl - 4- [ BEyyl&m y| -acryl-oyl]-piperazine]- 1 -nethylethylene];
poly(2-methacryloylaminoethyl (E)-3-[3-fluoro-2-methyl-phenyl]-
acrylamide);

poly(3- methacryloylammopropyl (E)-3-[3-fluoro-2-methyi-
phenyllacrylamide); _
poly(3-methacryloylaminopropyl (E)-3-biphenyl-acrylamide);
poly(2-methacryloylaminoethyl (E)-3-[4-methoxy-4'-biphenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[4-methoxy-4'-biphenyl]-
acrylamide);

poly(2-methacryloylaminoethyl (E)-3-[4-cyano-4'-biphenyl]-
acrylamide);

poly(3-methacryloylaminopropyl (E)-3-[4-cyano-4'-biphenyl]-
acrylamide); -
poly(2-methacryloylaminoethyl (E)-3-[4-(trans-4-methyl-
cyclohexyl)-phenyllacrylamide); '
poly(3-methacryloylaminopropyl (E)-3-[4-(trans-4-methyl-
cyclohexyl)-phenyllacrylamide);

poly(2-methacryloyloxyethyl (E)-3-[4-cyano-phenyllacrylamide);
poly(3-methacryloyloxypropy! (E)-3-[4-cyano-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-cyano-phenyl]lacrylamide);
poly(3-methacryloyloxypropyl (E)-3-[3-cyano-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-methoxy-phenyl]acryl-
amide); -
poly(3-methacryloyloxypropyl (E)-3-[4-methoxy-phenyl]lacryl-
amide); |
poly(2-methacryloyloxyethyl (E)-3-[4-ethoxy-phenyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-[4-ethoxy-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-methyl-phenyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-[4-methyl-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-ethyl-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-tfifluoromethyl-phen_yl]-
acrylamide);

poly(3-methacryloyloxypropy!l (E)-3-[4-triflucromethyl-phenyl]-
acrylamide); :
poly(2-methacryloyloxyethyl (E)-3-[4-trifluoromethoxy-phenyl]-
acrylamide); |




poly [ 1-(1 -carbonyl-4-[(E)-3-(4- rrethyl phenyl)-acryl oyl ]}

- et hyI et hyl ene]; poly[1l-[ 1-carbonyl-

[(E) 3- (4- nmet hoxy- phenyl ) -acryl oyl ]- pi pera2| ne]l- 1 -methy

poly[ 1-[1 -carbonyl-4-[(E)-3 -(4-trifluoronethyl-phenyl) -

acryl oyl | - pi perazi ne] - 1-nethyl-et hyl®8e]; poly|
1-[1-carbonyl -4-[(E)-3-(4-trifluoronethoxy-phenyl)- acryl d -

1- net hyl - et hyI ene]; poly[ 1-[1 _ '

- car bonyl - | TG AR B PA e 2 Ap=b - .

Reativiim hyI gnei@s Ldgﬁé%ﬂfm‘é%p)rbﬁ?f (L 3-140 R 67 MBkRoky-phenyl]

- car bonyl - E?"ﬁ yano- phenyl )-acryl oyl ]- piperazine]- 1

[(ng hyl (gt hyIt @rmyc3-uoétyiacly[0)ﬂlox§prbpylvl {B)-3-[3-nitro- phenyl]ach‘lamlde 'y

nite € poly
" Lo RO, T Aol ad HofdS

- mgt hyl - et hy| &% ,gmtﬂacrquyloxypropy (E)-3-[4-nitro- phenyl]acrylamlde)

- carbonyl - 4-[ b@ly@ h?etﬁ@c_‘?ﬂbﬁﬁﬁ%f&pﬂ” YERBLI3-chlora-phenyl]acrylamide):
poly(2-methacryloyloxyethyl (E)-3-[4-chloro-phenyl]acrylamide);
poly(3-methacryloyloxyp;ogyl (E)-3-[4-chloro-phenyl]acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-fluoro-phenyllacrylamide);
poly(3-methacryloyloxypropyl (E)-3-[3-fluoro-phenyljacrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-fluoro-phenyl]acrylamide);
poly(3-methacryloyloxypropyl (E)-3-{4-fluoro-phenyllacrylamide);
poly(2-methacryloyloxyethyl (E)-3-[2,4-dimethyl-phenyl]acryl-
amide); : '
poly(3-methacryloyloxypropyl (E)-3-[2,4-dimethyl-phenyllacryl-
amide); :
poly(2-methacryloyloxyethyl (E)-3-[2,4-dimethoxy-phenyl]acryl-
amide);
poly(3- methacryloyloxypropyl (E)-3-[2,4-dimethoxy-phenyl]acryl-
amide); '
poly(2-methacryloyloxyethyl (E)-3-[3,4-dimethoxy-phenyllacryl-
amide); .
poly(3-methacryloyloxypropyl (E)-3-[3,4-dimethoxy-phenyl]-
acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3,5-dimethoxy-phenyl]-
acrylamide); '
poly(3-methacryloyloxypropy! (E)-3-[3,5-dimethoxy-phenyi]-
acrylamide); ‘
poly(2-methacryloyloxyethyl (E)-3-[3,4-dicyano-phenyl]acryl-
amide);
poly(3-methacryloyloxypropyl (E)-3-[3,4-dicyano-phenyl]acryl-
amide);
poly(2- methacryloyloxyethyl (E)-3-[3,5-dicyano-phenyljacryl-
amide); _ .
poly(3-methacryloyloxypropy! (E)-3-[3,5-dicyano-phenyl]acryl-
amide); '
poly(2-methacryloyloxyethyl (E)-3-[2,4-dinitro-phenyljacryl-
amide);




pi perazine]- 1 -nethyl-ethylene]; poly[ 1 -[1 REPLACEMENT SHEET
- -carbonyl -4-[(E)-3-(4-chl oro- phenyl) acryl oyl ]- piperazinel]l-
-nmet hyl -et hyl ene]; poly[1l -[1-carbonyl-4- [(E) 3-(3-fluorg phegﬁFEqugg)yl
p| perazine]- 1 -nethyl-ethylene]; pol ¥3a .

-carbonyl -4-[(E)-3-(4-fl uoro- phenyl§3 cryI oyl ]- piperazijndb=—%
- rret hyl - et hyl ene]; poly[ 1

[a—
1

-[ 1- car bonyl - 4- [(E) 3-(2, 4-di net hyl - phenyl ) -acry- |oyl]-plperazrnej- T

- met hyl - et hyl go(3- m'thhcr loyloxypropyl 4-dinitro-phen -
1-[ 1- carbonyl ; 4% )E - 3- y g rre)tI%oxpy- phgﬁgls E%cr?— to?/p] -ep|){:)I ar'carzyllne]
1- net hyl - eth -47- pol y[ 1[1
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1- net hyl - et hyéﬁﬁgé)';

poly(3-methacryloyloxypropy!l (E)-3-3,4-dichloro-phenyllacryl-

amide);
poly(2-methacryloyloxyethyl (E)-3-[3,5-dichloro-phenyl]acryl-
amide);
poly(3-methacryloyloxypropy!l (E)-3-[3,5-dichloro-phenyl]-
acrylamide);
poly(2- methacryloyloxyethyl -(E)-3-[3,4-difluoro-phenyl]-
acrylamide); }
poly(3-methacryloyloxypropyl (E)-3-[3,4-difluoro-phenyi]-
acrylamide);
poly(2- methacryloyloxyethyl (E)-3-[3,5-difluoro-phenyl]-
acrylamide);
poly(3-methacryloyloxypropy!l (E)-3-[3,5-difluoro-phenyl]-
acrylamide);
poly(2-methacryloyloxyethyl (E)-3-[3-bromo-4-fluoro-phenyl]-
acrylamide);

poly(3- methacryloyloxypropyl (E)-3-[3-bromo-4-fluoro-phenyl]-
acrylamide);

poly(2-methacryloyloxyethyl (E)-3-[5-bromo-2-methoxy-phenyl]-
acrylamide);
poly(2-methacryloyloxyethy! (E)-3-[2-chloro-5-nitro-phenyl]-

acrylamide); _
poly(3-methacryloyloxypropyl (E)-3-[2-chloro-5-nitro-phenyl]-
" acrylamide);

poly(2-methacryloyloxyethyl (E)-3-[4-chloro-3-nitro-phenyl]-
acrylamide); : -
poly(3-methacryloyloxypropyl (E)-3-[4-chloro-3-nitro-phenyl]-
acrylamide); :
poly(2-methacryloyloxyethyl = (E)-3-[2-chloro-4-fluoro-phenyl]-
acrylamide); -
poly(3-methacryloyloxypropyl (E)-3-[2-chloro-4-fluoro-phenyl]-
acrylamide);

p'oly(2-methacryloyloxyethyl (E)-3-[2-chloro-6-fluoro-phenyl]-
acrylamide); S



poly[ 1-[1 -carbonyl -4-[(E)-3-(3,4-di net hoxy- phenyl ) - acri EPL ACEM};NT ‘§
loyl | - pi perazine]- 1-methyl-ethylene]; poly[ 1-[1 -car bo y = :
, 5- di met hoxy- phenyl)-acry- |oyl]-piperazine]- 1-nethyl- h: I %155%1983] .

pol y[ 1-[ 1- carbonyl -4-[ (E) - 3- (3 4-di cyano- phenyl)-acryl oyl]
-met hyl -ethyl ene]; poly[ 1-[1l-carbgyl-4-[(E)-3-(3
5-di cyano- phenyl ) - acryl oyl ] - pi perazine]- 1 -methyl-ethylene]; .
pol y[ 1-[ 1-carbonyl -4-[ (E)-3-(2 4-dinitrophenyl ) acryl oy H—piperaztret—=t
- met hyl - car bonyl -

| 1
4-di chl oroh%'é’zs Wﬂgga)ﬁ(fﬂ%lx[m}(yﬁmﬁvém(r&)]—%-é Qlf’dcrq+6-étuq/n05-men)d¢4 y [ 1

-[:1 -carbcmyfl gn{.ag -3-(3 5-dichloro- phenylg acry- loyl]-piperazine]- 1
-nmet hyl -eth ny| E) - 3-
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1-[ 1- car borgdrtam(ile)3- (3 , 5-di fl uoro-phenyl)-acry-

poly(3-methacryloyloxypropy! (E)-3-[3-chloro-4-fluorq-phenyl]-

acrylamide);

poly(2-methacryloyloxyethyl (E)-3-[3-fluoro-2-methyl-phenyl}-
acrylamide); .

poly(3- methacryloyloxypropyl (E)-3-[3-fluoro-2-methyl-phenyl]-
acrylamide); '

poly(2-methacryloyloxyethyl (E)-3-biphenylacrylamide);
poly(2-methacryloyloxyethyl (E)-3-[4-methoxy-4'-biphenyl]-
acrylamide);
poly(3-methacryloyloxypropy! (E)-3-[4-methoxy-4'-biphenyl]-
acrylamide);
poly(2- methacryloyloxyethyl (E)-3-[4-cyano-'4'-biphényl]acryl-
amide);
poly(3-methacryloyloxypropyl (E)-3-[4-cyano-4'-biphenyl]acryl-
amide); _
poly(2-methacryloyloxyethyl (E)-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]acrylamide);
poly(3-methacryloyloxypropy! (E)-3-[4-(trans-4-methyl-cyclo-
hexyl)-phenyl]acrylamide);
poIy(2-m'ethacryloyllaminoethyl (E)-3-[4-cyano-phenyl]acrylate);
poly(3-methacryloylaminopropy! (E)-3-[4-cyano-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3-cyano-phenyl]acrylate);
poly(3-methacryloylaminopropyl (E)-3-[3-cyano-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-phenylacrylate);
poly(2-methacryloylaminoethy! (E)-3-[4-methoxy-phenyl]acrylate);
- poly(3-methacryloylaminopropy! (E)-3-[4-methoxy-phenyl]-
_acrylate); ' . '
poly(2-methacryloylaminoethyl (E)-3-[4-ethoxy-phenyl]acrylate);
poly(3-methacryloylaminopropyl (E)-3-[4-ethoxy-phenyllacrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-methyl-phenyl]acrylate);
poly(3-methacryloylaminopropy! (E)-3-[4-methyl-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-ethyl-phenyl]acrylate);
poly(3-methacryloylaminopropyl (E)-3-[4-ethyl-phenyl]acrylate);



l-oyl] - pi peraZi ne]- 1 -nethyl-ethylene]; poly[ 1-[1 REPLA@EMENT SHEET
-carbonyl -4-[(E)-3-(4-chloro-3-nitro-phenyl)- acryloyl]-pi p=r£2| ne

1-nmet hyl -et hyl ene] ; poly[ 1-[ 25FEB1999
1- carbonyl -4-[(E) - 3- (2-chl oro-4-fluoro-phenyl) - acryl oyl]-pkp ra2| nej -

1-net hyl -ethyl ene]; poly[l -[1 -car b'bﬁyl 4- [(E) 3-(3 S

-chl oro-4-fl uoro- phenyl )- acryl oyl ]-piperazine]- 1-nethyl- |

1-[1 -carbonyl 4-1(E) - 3- (3 fl uoro- 2- mathyl phenyl)- acryl oyl %-pl p‘e‘FW

(B3 (4 cy® 29? mEfidtntorlamifSe gl (#1:3-14-trifluoromethylphepyllc o

poly[1l -] 13&517' [-4-[(E)- 3[4(trans4rrethy| cycl o-

hexyl ) - |oheny£ﬂcﬂy1 Yhewdc iyl ograinsd roply |- MEELE- tﬂthi)ﬂm]meﬂﬂ)lyﬂ)henyl]

1[1-[(E)-3-( -phenyl) acryl oyl ] -pi perldl n- 4-

yl oxycar bonylajcré‘ dene] : poly[ 1 -[1 |

“[ (E) - 3- (4- mpdipi@-metiatiylaytamindgthyil pet E iBn[4ktrifiuacpoae -] - et hyl ene ;
phenyllacrylate);

- poly(8-methacryloylaminopropyl (E)-3-[4-trifluoromethoxy-
phenyllacrylate); , ' . :
poly(2-methacryloylaminoethyl (E)-3-[3-nitro-phenyllacrylate);
poly(3-methacryloylaminopropyl (E)-3-[3-nitro-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-nitro-phenyl]acrylate);
poly(3-methacryloylaminopropy! (E)-3-[4-nitro-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3-chloro-phenyl]acrylate);
poly(3-methacryloylaminopropyl (E)-3-[3-chloro-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-chloro-phenyl]acrylate);
poly(3-methacryloylaminopropy! (E)-3-[4-chloro-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3-fluoro-phenyl]acrylate);
poly(3-methacryloylaminopropyl (E)-3-[3-fluoro-phenyl]acrylate);
poly(2-methacryloylaminoethyl (E)-3-[4-fluoro-phenyl]acrylate);
poly(3-methacryloylaminopropy! (E)-3-[4-fluoro-phenyllacrylate);
poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethyl-phenyl]-

acrylate);

poly(3- methacryloylamlnopropyl (E)-3-[2,4-dimethyl-phenyl]-
acrylate);

poly(2-methacryloylaminoethyl (E)-3-[2,4-dimethoxy-phenyli]-
acrylate);

poly(3- methacryloylammopropyl (E)-3-[2,4-dimethoxy-phenyl]-
acrylate); _
poly(2-methacryloylaminoethyl (E)-3-[3,4-dimethoxy-phenyl]-
acrylate); :
poly(3- methacryloylammopropyl (E)-3-[3,4-dimethoxy-phenyl]-
acrylate); |

poly(2- methacryloylammoethyl (E)-3-[3,5-dimethoxy-phenyl]-
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3,5-dimethoxy-phenyl]-
acrylate);

poly(2-methacryloylaminoethy! (E)-3-[3,4-dicyano-phenyl]-
acrylate);



poly[ 1 -[1 -[(E)-3-(4-trifluoronethyl-phenyl)-acryloyl]-
eri di n-4-yl oxycarbonyl]-ethylene]; poly[l -[1
-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-

peri di n-4-yl oxycar bonyl ] - et hyl ene]; gly[l -[
1-[(E)-3-(3-cyano-pheny|)-acryloyI]-g peridin-4- yloxycar
- 48 - poly[ 1-[ 1 - [(E)-3-(4-cyano-phenyl)-acryloyl]-p
yl oxycarbonyl ] - et hyl ene]; poly[ 1-[1
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Anerldln 4-

-[(E)-3- (3 nlﬁdlv(sﬂmmécw la@Ninloprops/! | ctIE) 3‘-[3¥4%ﬁk&9ah60ﬁubhyﬁt hyl ene] ;

phenyl]-

phenyl]-

phenyl]-

phenyl]-

-phenyl]-

-phenyl]-

poly[ 1 - % & -%-)(,4 nltro phenyl) acryl oyl ]-piperi

onxycarbonyI eéne]; poly[ 1-[1-

[ (E)-3-(3- ch|pﬂlw($)+mewacradwlamiqoq1hgér|(&)re4a 5-dicyano-
acrylate);
poly(3-methacryloylaminopropy! (E)-3-[3,5-dicyanc-phenyl]-
acrylate); |
poly(2-methacryloylaminoethyl (E)-3-[2,4-dinitro-phenyl]-
acrylate); _
poly(3-methacryloylaminopropy! (E)-3-[2,4-dinitro-
acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3,4-dichloro-
acrylate); .
poly(3-methacryloylaminopropyl (E)-3-3,4-dichloro-phenyl]-
acrylate);
poly(2- methacryloylammoethyl (E)-3-[3,5-dichloro-
acrylate);
poly(3-methacryloylaminopropyl (E)-3-[3,5-dichloro-phenyl]-
acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3,4-difluoro
acrylate); .
poly(3-methacryloylaminopropyl (E)-3-[3,4-difluoro-phenyl]-
acrylate);
poly(2-methacryloylaminoethyl (E)-3-[3,5-difluoro
acrylate);

poly(3-methacryloylaminopropyl (E)-3-[3,5-difluoro-phenyl]-

acrylate);

poly(2-methacryloylaminoethyl (E)-3—[3—bromo-4-fluoro-phenyl]-

acrylate);

poly(2-methacryloylaminoethyl (E)-3-[4-chloro-3-nitro-phenyi]-

. acrylate);

poly(3-methacryloylaminopropyl (E)-3-[4-chloro-3-

acrylate);

nitro-phenyl]-

poly(2-methacryloylaminoethyl (E)-3-[2-chloro-4-fluoro-phenyl]-

acrylate);

poly(3-methacryloylaminopropy! (E)-3-[2-chloro-4-

acrylate);

fluoro-phenyl]-

poly(2-methacryloylami_noethyl (E)-3-[3-chloro-4-fluoro-phenyl]-

acrylate);



yl oxycar bonyl ] -ethyl ene]; poly[ 1-[1
:[(E)-3-(4-ch|oro-phenyl) acryl oyl ] -

poly[1 -[1 -[(E)-3-(3-fluoro-phenyl)-
yl oxycar bonyl ]-ethylene]; poly[ 1 -(

REPLACEME

prwre: |

pi peri di n- 4 onxycarb n
acryl oyl ] - pi peridi n{

1- [(B)-3

- (4-fluoro-phenyl)-acryl oyl ]-piperidiyn;4- - onxycarbonyI]-ethYTEﬁe ;
1-[1 -[(E)-3-(2, 4-di net hyl - phenyl ) -a | oyl } - pi peridin- “——————=
4-yl oxycarbonyl ] - et hyl ene]; pol y[
1-[1-[(E).-3-(2, 3-di net hoxy- phenyl ) -acryl oyl ] - pi peri -
di n-4-yl OXyC@idi?(lslrhe‘thami'ﬂWIarmﬁbx:{roby{l1 (E)-3-[3-chloro-4-fluoro-phenyl]-
-[(E)-3-(2, 4-di P xy phenyl’) - acryl oyl |- pi peri -
di n- 4- onxycéFH 'ethylene] pol y[
1-[1-[(E)- 3- (p?.:ly(mm'etthanyytdydammmmylloy(E}-ai-[ﬁaﬂluoro-2-methyl-phenyl]-
di n- 4-yl oxyc 4ﬁy1 %)ethylene] poly[ 1 -[1 -[(B)-3-(3

dlnethoxy%£ § ‘acryl oyl ] - pi peri- din-4-yl ox carbonyl] et hyl ene] ;

poly(3-methacryloylaminopropyl 3/ fluoro 2 -methyl-

phenyllacrylate);

poly(2-methacryloylaminoethyl

acrylate);

poly(3-methacryloylaminopropyl

acrylate);

poly(2-methacryloylaminoethyl

acrylate);

poly(3-methacryloylaminopropyl

acrylate);

poly(2-methacryloylaminoethyl

hexyl)-phenyl]acrylate);

poly(3-methacryloylaminopropyl

hexyl)-phenyllacrylate);

poly(3-methacryloylaminopropyl

hexyl)-phenyl]acrylate);
poly(2-acryloylaminoethy!l
poly(3-acryloylaminopropy!l
poly(4-acryloylaminobutyl
poly(3-acryloylaminopropyl
poly(2-acryloylaminoethyl
poly(2-acryloylaminoethy!
poly(4-acryloylaminabutyl
poly(2-acryloylaminoethyl
acrylamide);

poly(3-acryloylaminopropyl

acrylamide); --
poly(2-acryloylaminoethyl
poly(2-acryloylaminoethyl
poly(3-acryloylaminopropy!
poly(2-acryloylaminoethyl
poly(2-acryloylaminoethyl

poly(3-acryloylaminopropy!

(E)-3-[4-methoxy-4'-biphenyl]-
(E)-3-[4-methoxy-4'-biphenyl]-

(E)-3-[4-cyano-4'-biphenyl]-
(E)-3-[4-cyano-4'-biphenyl]-
(E)-3-[4-(trans-4-methyl-cyclo-
(E)-3-[4-(trans-4-methyl-cyclo-
(E)-3-[4-(trans-4-ethy.l-cyclo-

(E)-3-[4-cyano-phenyl]lacrylamide);
(E)-3-[3-cyano-phenyl]acrylamide);
(E)-3-phenylacrylamide);
(E)-3-[4-methoxy-phenyl]acrylamide);
(E)-3-[4-ethoxy-phenyllacrylamide);
(E)-3-[4-methyl-phenyl]acrylamide);
(E)-3-[4-ethyl-phenyl]acrylamide);
(E)-3-[4-trifluoromethyl-phenyl]—

(E)-3-[4-trifluoromethoxy-phenyl]-

(E)-3-[3-nitro-phenyl]acrylamide);
(E)-3-[4-nitro-phenyl]acrylamide);
(E)-3-[3-chloro-phenyllacrylamide);
(E)-3-[4-chloro-phenyl]lacrylamide);
(E)-3-[3-fluoro-phenyllacrylamide);
(E)-3-[4-fluoro-phenyl]acrylamide);



L IYIRT ;
pol y[I -[1 -[(E)-3-(3,4-dicyano-phenyl)-acryl oyl ] - piperi cR PLACEMEF“} é}ﬁdm‘
4-yl oxycarbonyl]-ethylene]; poly[ 1-[1 .

-[ (E) - 3- (3, 5-di cyano- phenyl ) - acryl oyl ] - pi peri di n- 25 FEB 1999
4-yl oxycar bonyl ] -ethylene]; poly[ 1 [1 -
-[(E)-3-(2,4-dinitro- phenyl ) - acryl oylB8 pi per| di n- 4-
yl oxycar bonyl]-ethylene]; poly[l -[1
-[(E)-3-(3, 4-dichl oro- phenyl ) -acryl oyI ]-pi per| di n-

4-yl oxycar bonﬁb] (‘ill-ﬁbl'ﬂ@?]an'ﬁﬁbh[ﬂyl' (é)ﬂff)tr-ﬁl-(rﬁeg%l 1enlyhkﬁcrxl-

, 5-dichloro-p ené -acrylo pr peridin oxycar
poly[l [ 1- [( €13, 4- dlfluoro phenyl) - acryloyl] plperldln-

4-yl oxycar bonpbly et-aahdoq]amhwyioriyl [ (EY-BC[,33diRethoxy- Iphenyl?acryl-

, 5-di fl uor o- pgﬁng -acryloyl]-piperidin- 4-yloxycar bonyl et hyl enée
pon[l [1 -] - 3-(3- brorm4f|uoro-pheny|£ acryl oyl ] -
eri di n-4-yl ox9©b¥(l£o&9rylpyéamym@at!]yl (E)-3-[2,4-dimethoxy- phenyl]acryl-
pol y[ 1-[ 1- [(Ehnﬁd(gjl— chl or o- 3-nitro-phenyl) acryl oyl]-piperi -
poly(2- acryloylammoethy.l (E)-3-[3,4-dimethoxy-phenyl]acryl-
amide);
poly(3-acryloylaminopropyl (E)-3-[3,5-dimethoxy-phenyllacryl-
amide);
poly(2-acryloylaminoethyl (E)-3-[3,4-dicyano-phenyljacrylamide);
poly(3-acryloylaminopropy! (E)-3-[3,5-dicyano-phenyllacrylamide);
poly(5-acryloylaminopentyl (E)-3-[2,4-dinitro-phenyl]acrylamidé);
poly(6-acryloylaminohexyl (E)-3-[3,4-dichloro-phenyl]acrylamide);
poly(2-acryloylaminoethyl (E)-3-[3,5-dichloro-phenyllacrylamide);
poly(2-acryloylaminoethyl (E)-3-[3,4-diflucro-phenyl]acrylamide);
poly(3-acryloylaminopropyl (E)-3-[3,5-difluoro-phenyljacryl-

amide); .

poly(2-acryloylaminoethyl (E)-B-[S-bromo-4-f|uoro-phenyl]acryl-
amide); '
poly(2-acryloylaminoethyl (E)-3-[5-b romo-2-methoxy-phenyl]-
acrylamide); '
poly(2-acryloylaminoethyl (E)-3-[2-chloro-5-nitro-phenyl]acryl-
amide);. '

poly(3'-acryloylaminopropyl (E)-3-[4-chloro-3-nitro-phehyl]acryl—
amide); |

poly(2-acryloylaminoethyl (E)-3-[2-chloro-4-fluoro-phenyllacryl-
amide);

poly(6-acryloylaminohexyl (E)-3-[3-chloro'-4-fluoro-phenyl]acryl-
amide); .

poly(3-acry:l'oylaminopropyl (E)-3-[3-fluoro-2-methyl-phenyl]-
acrylamide); |

- poly(3-acryloylaminopropy! (E)-3-biphenyl-acrylamide);
poly(2-acryloylaminoethyl (E)-3-[4-methoxy-4'-biphenyl]-
acrylamide);
poly(2-acryloylaminoethyl (E)-3-[4-cyano-4'-biphenyl]acrylamide);
" poly(3-acryloylaminopropyl (E)-3-[4-(trans-4-methyl-cyclohexyl)-
phenyllacrylamide);




di n- 4-yl oxycar bonyl ] - et hyl ene] ; - 49 - poly[l -[1 ' REPLAFEMEN? gﬁEET
[ (E)-3-(2-chl oro-4-fluoro-phenyl)-acryl oyl ]-pip- eridin-§-}l oxycarbonyl |
]-ethylene]; poly[ | -[l - [(E)-3-(3-chloro-4-fluoro-phenyl)-88 FE®1999pi Ip-
eridin-4-yl oxycarbonyl]-ethylene]; poly[ 1 -[1 ' T
-[(E)-3-(3-fluoro-2-nethyl - phenyl) adY| oyl ] - pi p- e
eridin-4-yl oxycarbonyl J-ethylene]; poly[ 1 -[1 L
[ (E)-3-(4-cyano-4'-bi phenyl) - acryl oyl ] - pi peri di n- T

(

T R TSl s e e

yl oxycar bon9€?“¥{ ﬁﬂﬂﬁé‘?' eéol y[ 1-

car bonyl - 4- bbE)(zsa(:nylmytdwetpyewE) -3faydyanoipherylpaprradiide) - et hyl ene] ;
poly(4-acryloyloxybutyl (E)-3-[3-cyano-phenyllacrylamide);
poly(3-acryloyloxypropyl (E)-3-phenylacrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-methoxy-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-ethoxy-phenyllacrylamide);
poly(3-acryloyloxypropy! (E)-3-[4-methyl-phenyl]acrylamide);
poly(3-acryloyloxypropyl (E)-3-[4-ethyl-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-trifluoromethyl-phenyl]-
acrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-trifluoromethoxy-phenyl]-
acrylamide);
poly(6-acryloyloxyhexyl (E)-3-[3-nitro-phenyl]acrylamide);
poly(2-acryloyloxyethy! (E)-3-[4-nitro-phenyl]lacrylamide);
poly(5-acryloyloxypentyl (E)-3-[3-chloro-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-chloro-phenyl]lacrylamide);
poly(2-acryloyloxyethyl (E)-3-[3-fluoro-phenyllacrylamide);
poly(3-acryloyloxypropyl (E)-3-[4-fluoro-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[2,4-dimethyl-phenyl]lacrylamide);
poly(z-acryloyloxyethyl (E)-3-[2,3-dimethoxy-phenyl]lacrylamide);
poly(3-acryloyloxypropy!l (E)-3-[2,4-dimethoxy-phenyllacryi-
amide);
poly(2-acryloyloxyethyl (E)-3-[3,4-dimethoxy-phenyl]lacrylamide);
poly(2-acryloyloxyethyl (E)-3-[3,5-dimethoxy-phenyl]lacrylamide);
poly(6-acryloyloxyhexyl (E)-3-[3,4-dicyano-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[3.5-dicyano-phényl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[2,4-dinitro-phenyl]lacrylamide);
poly(3-acryloyloxypropyl (E)-3-[3,4-dichloro-phenyllacrylamide);
poly(3-acryloyloxypropyl (E)-3-[3,5-dichloro-phenyl]lacrylamide);
poly(2-acryloyloxyethyl (E)-3-[3,4-difluoro-phenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[3,5-difluoro-phenyllacrylamide);
poly(2-acryloyloxyethyl (E)-3-[3-bromo-4-fluoro-phenyllacryl-
amide);
poly(3-acryloyloxypropy! (E)-3-[4-chloro-3-nitro-phenyllacryl-
amide); | :
poly(4-acryloyloxybutyl (E)-3-[2-chloro-4-fluoro-phenyl]acryl-
amide);

4-
4-
1-




pon[i-[l -carbonyl-4-[(E)-3-(4-néthoxy-phenyl)-acryloy- REPLACE@QQ&E%E@ET
| gx][ 1p|[ Eezzi';l(rjlbgﬁyft Zyl[ ?E;a] 3-(4-trifl uoronet hy] - phenyl ) - | 25FEB 1999
gcryloyloxy]-piperidine]jethylene]; paoly[ 1 -{1
-carbonyl -4-[ (E)-3-(4-trifluoromet hoxy-phenyl) -

- pi i di ne]-ethylene]: poly[ 1-[1 . o _ . _
agglt)%lyf)xz] [ E):Ep?gl-(S- c]yano- phenyl ) -acryl oyl oxy] - pi peri di nef~=eriTefetm

ooly [1.[1 ]_Cgmliyd,@raeiq:y[lggl}?@fqlmfy(tya(fEJ}-BhEN:'h)d?&-W'fl%'r@(%en,yl]acryll- ]

- pi peri di ne] - edmydeéyiel ; | _phe -acryl oyl oxy] - pi peri di ne] - et hyl ene] ;

ébf;{ b‘if‘%’ll' %%5@%&%@%{{){;{%}%% rngée[ﬁiIfmoé]@r-zlmﬁétﬁthenyl]acryl- |

pi peri di ne] -etamidsje] . polyl 1-[1 - 1 oxy] - pi peridine] -ethylenel;

-car bog}/l[-l 4Cg§c@x -_%}:rﬂ&gi{:gi E&%l Le%f-rgﬁlb%hgmdgc]yﬂygagide);

polyl poly 2-acryloyloxyethyl (E)-3-[4~methoxy-4'-biphenyl]acrylamide);
poly(2-acryloyloxyethyl (E)-3-[4-cyano-4'—biphenyl]acrylamide);
poly(3-acryloyloxypropyl (E)-3-[4-(trans-4-methyl-cyclohexyl)-
phenyllacrylamide);
poly_(s-acryloyloxypentyl (E)-S-[4-(t_rans-4-ethyl-cyclohexyl)-
phenyllacrylamide);
poly(z-acryloylaminoethyl (E)-3—[4-'cyano-phenyl]acrylate);
poly(3-acryloylaminopropyl (E)-3-[3-cyano-phenyl]acrylate);
poly(2-acryloylaminoethyl (E)-3-[4-methoxy-pheny!]acrylate);
poly(2—acryloylaminoethyl (E)-3-[4-ethoxy-phenyl]acrylate);
' po!y(2-acryloylaminoethyl | (E)-3-[4-methy!-phenyl]acrylate);
poly(3-acryloylaminopropyl (E)-3-[4-‘ethyl-phenyl]acrylate);
poly(2-acry!oylaminoethyl '(E)-S-[4~propyl-phenyl]acrylate);
po!y(2-acry!oylaminoethyl (E)-3-[4-triﬂuoromethyl—phenyl]— _
acrylate);
poly(3-acryloylaminopropyl (E)-3-[4-trifluoromethoxy-phenyl]-
acrylate);
poly(4-acryloylaminobuty! (E)-S-[S-n’itro-phenyl]acrylate):
poly(2-acryloylaminoethy( (E)-3-[4-nitro-phenyl]acrylate);
poly(z-'ag:ryloylaminoethyl (E)-3-[3-chloro-phenyl]acrylate);
poly(3-acryloylaminopropy! (E)-3-[4-chIoro-phenyl]acrylate);
: po!y(2-acry!oylaminoethyl (E)-3-[3-fluoro-phenyl]acrylate);
poly(2-acryloylaminoethyl (E)-s-[4-fluoro-phenyl]acrylate);
poly(3-acryloylaminopropyl (E)-3-[2,4-dimethyl-phenyl]acrylate);
poly(3-acryloylaminopropyl (E)-3-[2,3-dimethoxy-phenyl]acrylate);
poly(2-acryloylaminoethyl (E)-3-[2,4-dimethoxy-phenyl]acrylate);
poly(z-acryloylaminoethyl (E)-3-[3,4-dimethoxy-phenyl]acrylate)';
pol_y(6-acryloylaminohexyl (E)-3-[3,5-dimethoxy-phenyl]acrylate)
poly(z-acryloy!aminoethyl (E)-3-[3,4-d_icyano-phenyl]acrylate)';
poly(z-acryloylaminoethyl (E)-3-[3,S-dicyano-phenyl]acrylate)_;
poly(s-acryloylaminopropyl (E)-3-[2,4-dinitro-pheny!]acrylate);
poly(S-acryloylaminopropyl' (E)-3-[3,4-dichloro-phenyl]acrylate);
poly(2-acryloylaminoethyl (E)-3-[3,5~dichloro-phenyl]acrylate);

——




| oxy-pi peridine] -ethylene]; poly[1l -]

A-carbonyl -4-[ (E)-3-(3-fluoro-phenyl)-acryl oyl oxy] -piperi
poly[ 1 -[ 1-carbony|-4-[(E)-3-(4-f|uoro-phenyl)-acryloylcxy
"pi peridine]-ethyl ene]: poly[ 1- [1 | QEFEBW
-carbonyl -4-[ (E) - 3- (2, 4-di net hyl - qyl)-acry- 1
| oyl oxy] - pi peri di ne] - et hyl ene]; poI 1-[ 1-carbonyl-4- [(E?-Ser"m”“*'—”““
3-di met hoxy- phenyl)-acry- 1oyl oxy] - plperldlne] et hyl ene] ; =]

- carbonyl -4-[(E)-3-(2 4-di net hoxy-phenyl)-acry-

| oyl oxy] - pi B%rw r Rm&hﬁ'ﬁ‘?ﬂeth 'y([é) [31 434 [FRNg o ArH & r]§c('§0at
4-di et hoxy gl—rﬁrgfgyl-ammope 9?) ED)er [dSI gemgé%ﬁphe yl]acrylagté)
po!y 2- acryloylammoethy! {E)-3-[3-bromo-4-fluoro-phenyl]-
acrylate); o
poly(2-acryloylaminoethyl (E)-3-[4-chloro-3-nitro-phenyli]-
acrylate);
poly(3-acryloylaminopropyl (E)-3-[2-chloro-4-fluoro-phenyl]-
acrylate);
poly(2-acryloylaminoethyl (E)-3-[3-chloro-4-fluoro-phenyl]-
‘acrylate); :
poly(2-acryloylaminoethyl (E)-3-[3-fluoro-2-methyl-phenyl]-
acrylate);
poly(4-acryloylaminobutyl (E)-3-[4-methoxy-4'-biphenyl]lacrylate);
poly(2-acryloylaminoethyl (E)-3-[4-cyano-4'-biphenyl]acrylate);
poly(3-acryloylaminopropyl (E)-3-[4-(trans-4-methyl-cyclohexyl)-
phenyllacrylate);
poly(2-acryloylaminoethyl (E)-3-[4-(trans-4-ethyl-cyclohexyl)-
- phenyl]acrylate).

xampl

1.63 g of 2-methyl-acrylic acid (E)-1-[3-(4-methoxy-
phenyl)-acryloyl]-piperidin-4-yl ester and 0.0081 g of
azobisisobutyronitrile were dissolved in 10 ml of
tetrahydrofuran. The solution was flushed for 10 min. with a
weak argon stream. Subsequently, the reaction vessel was closed
air-tight. The mixture was heated to 60°C for 19 hours.
Thereafter, the reaction vessel was opened and the solution was
added dropwise while stirring to 300 ml of diethyl ether at room
temperature. The separated polymer was filtered off, dried,
dissolved in 10 ml of tetrahydrofuran and this solution was again
added dropwise to 300 m! of diethyl ether. This procedure was
repeated twice. Filtration and drying at 50°C in a vacuum gave
1.33g of poly[1-[1-[(E)-3-(4-methoxy-phenyl)-acryloyl]-
piperidin-4-yloxycarbonyl]-1-methyl-ethylene]. The polymer has
a glass stage at Tg = 143°C (Acp = 0.30 J/gK).



" poly [1-[1 -carbonyl -4-[(E)-3-(3 5-dimethoxy-phenyl)-acrly

wIPLACEMENT SHEET

| oyl oxy] - pi peri di ne] -ethyl ene]; poly[1-[1-carbonyl-4-[(E)-3
4-di cyano- phenyl ) -acryl oy- | oxy]-pi peri di ne]-ethyl ene]; pol
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-carbonyl -4-[(E)-3-(3 5-dicyano- phenél ) -acryl oy- | —
| oxy] - pi peridi ne]-ethyl ene]; poly| l-f - car bonyl -4-[ (E)-34(2

4-di nitro-phenyl)-acryl oy- | oxy]-piperidine]-ethylene]; pekp

[ 1-[1-carbonyl -4-[(E)-3-(3 4-dichloro-phenyl)-acryl oy-

130>éy] - IOI peri di ne] -T¢td1y2fmeih;|/|pa>d:w[|iq1-ééi_d:a(@ nYESHM{rﬁE)h&)(-@henyl)-

-dichloro-p acr > 49XVl sREPELL A - X - 1

- car bonyl - 4- l%??go&ya@g)ér@xr&ﬁ 960‘%5}8%@&?% cr@%oégﬁ?ﬂg ngw'['&' [“;as

| oxy] - pi peri girepprad a8 dabdpwspoly [1-[1 -carbonyl -4-[(E)-3-(3

, 5-di fl uor o- phenyl ) -acryl oy- | oxy]-piperidine] -ethylene]; poly [1-]1

-carbonyl - 4-[ (E)-3.(3-b -4-f 1 - phepyl ) -

carbony [a() ) %irgstly rzo{“g’; of cyL/Igrrxgrig gmﬁr?de and subsequently 3.2 mi
of triethylamine were slowly added at room temperature to a-
solution of 4.06 g of p-methoxycinnamic acid in 100 ml of dry
acetone. After three hours the separated byproduct was filtered
off and the filtrate was concentrated to dryness. The p-
methoxycinnamoyl chloride which remained as the residue was
taken up in 50 ml of dry methylene chloride and processed

immediately.

3.5 ml of trimethylsilyl chloride were added dropwise in an
argon atmosphere to a solution, cooled to 0°C, of 2.8 g of 4-
hydroxypiperidine in 100 mi of dry methylene chloride. After
stirring at 09C for two hours the solution was treated with 2 ml
of triethylamine. The préviously prepared p-methoxycinnamoyl
chloride in 50 ml of methylene chloride was added dropwise to
this mixture while cooling with ice. The reaction mixture was
stirred overnight and then warmed slowly to room temperature.
Subsequently, it was filtered over a thin layer of silica gel.
After the methylene chloride had been remaved completely in a
vacuum the residue remaining was taken up in 50 ml of methanol
and, after the addition of 2.7 g of citric acid, stirred at room
temperature for three hours. For purification, the mixture was
evaporated to dryness in a vacuum, the crude product was taken
up in 100 ml of methylene chloride and washed with the same
amount of semi-saturated sodium hydrogen carbonate solution.
The aqueous phase was extracted twice with 50 mi of methylene
chloride each time. Subsequently, the organic phases were
combined, dried over magnesium suiphate, treated with 2 g of
silica gel and filtered. After removing the solvent 6.65 g of 4-
hydroxy-(E)-1-[3-(4-methoxy-phenyl)-acryloyl]-piperidine
remained as a yellow oil.

b) A solution of 6.65g of 4-hydroxy-(E)-1-[3-(4-methoxy-
phenyl)-acryloyl]-piperidine in 50 ml of methylene chloride was



acryl oyl oxy] -piperidine]-ethylene]; poly[l -[ 1 § S UJ ‘LJNF bHEET
- carbonyl - 4-[ (E) - 3- (4-chl or o- 3-ni t ro- phenyl ) -
acryl oyl oxy] - pi peridine]-ethylene]; poly [1-[ 1 -car bonyl -4- ngEBWJ -
(E)-3-(2-chl oro-4-fluoro-phenyl) - acryloyioxy] pi peri di ng] hyl epe] ;
[1-[1 -carbonyl -4-[(E)-3-(3-chloro-4-fl uoro-phenyl) - 5

acryl oyl oxy] - pi peri di ne] - et hyl ene] ; ly[ 1-[1
-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloy-
| oxy] - pi peridi ne]-ethyene]; poly[ 1-[1 -carbonyl - :
[ (E) - 3-[ 4- ( trertads with hy lrnic e | tnethylamme at 00C whlle gassing with

hexyl ) - phenyl acry y er t 1 b I
~4- [(E)-3- aé? m@ﬁ'f] @?@@F&g' E]cehlﬁi‘h% @Jr‘i“é P8dded d’ép‘%'s‘gar o
BO' y[1-[1- ][bvlfrﬂhbqra/hmﬂfufel(sli) St(b%em.témw,ptfwyneadmrylmwtpre was
i perazi ne] -¢e 0
- car bonyl - ‘io(pﬁﬁng a?édn& ﬁ*&@e%%éﬂy?)"%%%‘{moyﬁhmﬁ"%mrg - et hyl ene] ;
purification of the residue on silica gel with ether/hexane
(vol. 4:1) gave 4.21 g of 2-methyl-acrylic acid (E)-1-[3-(4-
methoxy-phenyl)-acryloyl]-piperidin-4-yl ester as a colourless
oil. Amax (methylene chloride) = 292.5 nm (e = 22775 | mal-1
cm-1).

Having regard to Example 1b), the following compounds can
be prepared in an analogous manner:

Poly[1-[1-[(E)-3-phenyl- acryloy!] -piperidin-4- yloxycarbonyl] -1-
methyl-ethylene];

poly[1-[1-[(E)-3-(4-methyl-phenyl)-acryloyl]- plpendln -4-yloxy-
carbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-ethyl-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-ethoxy-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-1-methyl-ethylenel;

' poly[1-[1-[(E)-3-(4-trifluoromethyl- phenyl) -acryloyl]- plpendm-
4-yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-trifluoromethoxy-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3-cyano-phenyl)-acryloyl]-piperidin-4-yloxy-

~ carbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-cyano-phenyl)-acryloyl]-piperidin-4-yloxy-

_carbonyl]-1-methyl-ethylenel];
poly[1-[1-[(E)-3-(3-nitro-phenyl)-acryloyl]- -piperidin-4- yloxy-
carbonyl]-1-methyl-ethylene];
poly{1-[1-[(E)-3-(4-nitro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3-chloro-phenyl)-acryloyl]- plperldm -4-yloxy-
carbonyl]-1-methyl-ethylenel; :
poly[1-[1-[(E)-3-(4-chloro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-1-methyl-ethylene]; |



poly[ 1 -[1 -carbonyl-4-[(E)-3-(4-trifluoronethyl-phenyl)
acryl oyl ] - pi perazine]-ethylene]; poly[1l-[1

- carbonyl - 4-[ (E) - 3- (4-trifl uor onet hoxy- phenyl ) - 25 FEB 1999
acryl oyl ] - p| per azi ne] - et hyl ene] ; ‘g‘gl y[ 1-[ 1. -
~-carbonyl -4-[(E)-3-(3-cyano- phenyl ) ryl oyl ]- piperazing]-ethylenel;

poly[1 -[2 -carbonyl-4-[(E)-3- (4 cyano phenyl ) -acryl oyl ] -

pi perazi ne] -et hylene]; poly[1l -

-c?r bogyl[ 411 [p(di)/{ﬁ-[(ﬁ{(rﬁ)t BO(Mmz&d«ﬁr%uyRgﬁblr?ldgrcl!%g@rmdqmbvd@ﬁe}

ESaéll[ne] et hﬁ e(tﬁ’ efﬁylé“éf P y yiovil-pre

- car bonyl - 4- [F(QEI)({B [(13{ -arMﬁmm-)plmmyl)egb}fyqulﬂ)mnaarnﬂ]n-dt-ywme]
carbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethyl-phenyl)-acryloyl]-piperidin- 4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[{E)-3-(2,3-dimethoxy-phenyl)-acryloyl]- plpendm -4-
yloxycarbaonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethoxy-phenyl)-acryloyl]- plperldm -4-
yloxycarbonyl]-1-methyl-ethylene];
poly[t-[1-[(E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];

- poly[1-[1-[(E)-3-(3,5-dimethoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-{1-[(E)-3-(3,4-dicyano-phenyl}-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3,5-dicyano-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(2,4-dinitro-phenyl)-acryloyl]- plpendm -4-
yloxycarbonyi]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyi]}-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3,5-dichloro-phenyl)-acryloyl]-piperidin-4-

- yloxycarbonyl]-1-methyl-ethylene];
poly[1:[1-[(E)-3-(3,4-difluoro-phenyl)- acryloyl] piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(8,5-difluoro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3-bromo-4-fluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-chloro-3-nitro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-1-methyl-ethylene];
poly[1-{1-[(E)-3-(2-chloro-4-fluoro-phenyl)-acryloyl]- pspendm-
4-yloxycarbonyl]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(3-chloro-4-fluoro-phenyl)-acryloyl]-piperidin-
4 'yloxycarbonyl] 1-methyl-ethylene]; .

-poly[1-[1-[(E)-3-(3-fluoro-2-methyl-phenyl)-acryloyl]- plpendm-
4-yloxycarbonyl]-1-methyl-ethylene];



‘ o LD S ——
pol y[ 1-[1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloyl]- iJ“}\LACLI"iENfSHEET
pi perazi ne]-ethylene]; poly[ 1-[1 .
-carbonyl -4-[ (E)-3-(2-fluoro-phenyl )-acryloyl]- piperazineg]-let 2\g 553]1999
poly[ 1 -[ 1 -carbonyl-4-[(E)-3-(3-fluoro-phenyl)-acryl oyl ;
pi perazine] -ethylene]; poly[ 1 -[1 45

- ' henyl ) - acr IoI - piperazi nd]-et hyl ene];
pg?;bfmlll ?1[5(?% gf)l(’lﬁﬂ fl_zorf(% 3:;1}2 4- él mgt ]hyl IO-Bhenyl) 56?)/%‘7671‘
i perazi ne] pety1l ano-4' b| henyl)-acryloyl]-piperidin-4-

-..__,.].cgr Eonyl ]§@ﬂt qu quet hoil if r}%r)?[( i j':lmy) yloyll-pip |

| oyl ] - pi peraz é‘]y& Iné( -9

- car bonyl - 4- [p&)y[3- ['Q-[4E¢i+3ﬁ{t4h()bran|shénmle)thyb-rqyclbh)elx]yI) -phenyl]-

:g;lﬁﬁgﬁ;; ne] SE g?g‘g]papgﬂldf{\ Mcar!i)?ngcl -1-methyl-ethylene];

| oyl ] - pl"peraz [eltnparkanyl pﬂ)l‘ [Ep$ #- methyl -phenyl)-acryloyloxy]-

- car bonyl - 4- [ piperddirie]>1 dnEhyrethyteny];) - acry-
paly[1-[1-carbonyl-4-[(E)-3-(4-methoxy-phenyl)- acryloyloxy]
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethyl-phenyl)-
acryloyloxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethoxy-phenyl)-
acryloyloxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-cyano-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene]; '
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-nitro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];

- poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1- carbdnyl 4-[(E)-3-(4-chloro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-phenyl)- acryloyloxy]
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-fluoro-phenyl)- acryloyloxy]

" piperidine]-1-methyl-ethylene];

poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)-acryloyloxy]-

piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,3-dimethoxy-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethoxy-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dimethoxy-phenyl)- acryloyloxy]
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5- dlmethoxy -phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];

S




-.carbonyl -4-[ (E) - 3- (3, 4-di cyano- phenyl ) - acrylhoyl } ) - pi pelr z;*re] @t A
poly[1 -[1 -carbonyl-4-[(E)-3-(3,5-dicyano-p eny acryl py

- pi per azi ne] -ethylene]; poly[1l -[ 1-carbonyl- ?5FEB1999
[(E)-3-(2,4-dinitro- phenyl ) - acryl oyl ]46pi pera2| nej - et hyIaEn e

oyl ]-piperazine]-ethylene]: poly [1 -[ 1 E...\u /!‘Ev:;|"' " SHT)

-carbonyl -4-[(E)-3-(3, 4-di chl oro-phenyl)-acry- |oyl]-piperazi ne] yl enelj;

YN e I.A\J]

. poly[ 1 -[1 -carbonyl 4-1(B)-3-(3, 5- dICh| or o- phenyl)
] - pi per azi ne} E [qnehrb@ﬁwh L(E) -3-(¢
o Ao
- car bonyl - 4- [ (BlyB1{(3- 6am¢hybne[(;meay43 saarcwari@ﬁﬂe@yqeééﬁylwlofﬂhy' e”e]
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dinitro- -phenyl)- acryloyloxy]
piperidine]-1-methyl-ethylene];
- poly[1-[1:carbonyl-4-[(E)-3-(3,4-dichloro- phenyl) acryloyloxy]
piperidine]-1-methyl- ethylene];
poly(1-[1-carbonyl-4-[(E)-3-(3,5- dlchloro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-diﬂuoro-phenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-difluoro- phenyl) acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3- bromo-4-fluoro-phenyl)-
acryloyloxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitrc-phenyl)—
acryloyloxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl—4-[(E)-3-(2-chloro-4-ﬂuoro-phenyl)-
acryloyloxy]-piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyloxy]—piperidine]d—methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-2-methyl-phenyl)-
acryloyloxy]-piperidine]-1-methyl-ethylens];
poly[1-[1-carbonyl-4-[(E)-3- -biphenyl-acryloyloxy]- plperldme] 1-
methyl-ethylene];
poly[1-[1-carbonyl- 4-[(E)-3-(4-cyano-4'-biphenyl)-acryloyloxy]-
piperidine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-[4~(trans-4-methyl-cyclohexyl)-
phenyl]-acryloyloxy]-piperidine]-1-methyl- ethylene];
poly[1-[1-carbonyl-4-[(E)-3- phenyl acryloyl}-piperazine]-1-
methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-methyl- phenyl) -acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4- -[(E)-3-(4-methoxy-phenyl)- acryloyl]
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4- trifluoromethyl- phenyl) acryloyl]
piperazine]-1-methyl-ethylene];

eny 5cyaacr}o phenyl)-acryloyloxy]-



- 52 - poly[ 1-[1 -carbonyl-4-[(E)-3-(3-brono-4-fl uoro-ptf‘ B

acryl oyl ] -pi perazine]-ethylene]; poly[ 1 -[1 : -
-carbonyl -4-[ (E)-3-(4-chl oro-3-nitro-phenyl) - ' ’ 25 FEB 1999
acryl oyl ]-piperazine]-ethylene]; poly[l - [1
- car bonyl - 4-[(E) - 3- ( 2- chl or o- 4- f1 uor o- ¥henyl ) - o
acryl oyl ] - pi perazi ne] -ethyl ene]; poly[ 1-[ 1 -carbonyl -

(E)-3-(3-chloro-4-fl uoro phenyl)- acryl oyl ] - pi per azi ne] Fﬁﬁ’e""rré’f:ﬁ““ﬂ"ff:'

AR S ooty phary)-

- car bonyl - 4- [(E? ‘PI‘ Eag‘n@ﬁt ynedhyl-ethnisag):- phenyl |

-acryl oyl ] - pi pepety[ﬁelwcténticﬁ'rw]-4 -[(E)-3-(3-cyano-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3- nitro-phenyl)-acryloy!]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)- acryloyl]
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-phenyl)-acryloyl]-
piperazine}-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly(1-[1-carbonyl-4-[(E}-3-(3-fluora-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-fluoro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1- -carbonyl-4-[(E)-3-(2,3-dimethoxy-phenyl)- acryloyl]
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethoxy-phenyl)- acryloy!]
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene]; _
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dicyano-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dicyano-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dinitro-phenyl)-acryloyi]-

- piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[t-[1-carbonyl-4-[(E)-3-(3,5-dichloro-phenyl)-acryloyl]-
 piperazine]-1-methyl-ethylene];




53 W claim 1. A polymer of formula | [err] wherein [err] - MIOTFE
units for homo- or copolynmers; x, y, z are nole fractions df the
copol yners, whereby in each case O<X[err]1;, Jerr]y[err]l an
derr]z[err]l; [err] are independently of one another, nethy
1, 2-ethyl ene, 1, 3-propyl ene, 1,4-butyl48e, 1,5-penty- |ene,
1, 2-propyl ene, 1, 3-butyl ene, cyclo- pentane-1,2-diyl,

cycl opentane-1, 3-diyl, cyclohexane- 1,3-diyl, cyclohexane-1, 4-diyl,

piperi di ne- 1, 4pdiyl-(a [ﬁ'-esfbah Fal QE)Ci'a\é 3 41ad?mla'b%¥pﬁ'é%g|)1 a’b@hgggj' ene,

1, 4- phenylene neox carbon I n- ec y, CONH-
or -CONR in whRiBRr %VV% 1§“P
' poly[1-[1-carbonyl- 4 [(E) 3 (3,5-dif|uoro-phenyl)-acryloyl]-

piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-phenyl)-
acryloyl]-piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-1-methyl-ethylene];

- poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-2-methyl-phenyl)-
acryloyl]-piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloyl]-
piperazine]-1-methyl-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclohexyl)-
phenyl]-acryloyl]-piperazine]-1-methyl-ethylene];
poly[1-[1-[(E)-3-(4-methyl-phenyl)-acryloyl]- plperldln -4-
yloxycarbonyli]-ethylene]; '
poly[1-[1-[(E)-3-(4-methoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(4-trifluoromethyl-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];

poly[1-[1-[(E)-3-(4-trifluoromethoxy-phenyl)- acryloyl]-
piperidin-4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3-cyano-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-ethylene];
poly[1-[1-[(E)-3-(4-cyano-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl}-ethylene];
poly[1-[1-[(E)-3-(3-nitro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-ethylene]; : _
poly[1-[1-[(E)-3-(4-nitro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-ethylene];
poly[1-[1-[(E)-3-(3-chloro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-ethylene]; -
poly[1-[1-[(E)-3-(4-chioro-phenyl)-acryloyl]-piperidin-4-yloxy-
carbonyl]-ethylene]; _
poly[1-[1-[(E)-3-(3-fluoro-phenyl)-acryloyl]-piperidin-4-yloxy-

~ carbonyl]-ethylene]; o
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[err] each independently are formula Il [err] wherein rlng [err] .i_'?é ~'*1;mr
.1, 4- phenyl ene, which is unsubstituted or sub- stituted th at | east onejo
hal ogen, cyano and nitro, or pyridine-2,5-yl, pyrimdine{2i5-9%6,FEB 1999
2, 5-thi ophenediyl, 2,5-furanylene, 1,4- or 2,6-naphthylege} in which a CH
group can be repl-aced by nitrogen; ri‘h@ [err] each indivijdiatrty=arte

1, 4- phenyl ene, which is - 54 - unsubstituted or substiftuted wth at
| east one of hal o- gen, cyano, and nitro, pyridine-2-5-yl, pyrimdine-2, 5-

%/'rangr1235dltgl % e1egL g(ls) -8- @{{L{{)@WJWYF)@WIM}wpe(fidmenymaﬁy
car onyﬁ thycfene] :
poly[1-[1-[(E)-3-(2,4-dimethyl-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(2,3-dimethoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(2,4-dimethoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,4-dimethoxy-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl}-ethylene];

" poly[1-[1-[(E)-3-(3,5-dimethoxy-phenyl)-acryloy!]-piperidin-4-
yloxycarbonyl]-ethylene]; | |
poly{1-[1-[(E)-3-(3,4-dicyano-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,5-dicyano-phenyl)-acryloyl]- p:pendm -4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(2,4-dinitro-phenyl)- acryloyl] piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-{1-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3,5-dichloro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene]; '
poly[1-[1-[(E)-3-(3,4-diflucro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[T-[1-[(E)-3-(83,5-difluoro-phenyl)-acryloyl]-piperidin-4-
yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3-bromo-4-fluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(4-chloro-3-nitro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1'-[1-[(E)-3-(2-chIoro-4-fluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3-chloro-4-fluoro-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl]-ethylene];
poly[1-[1-[(E)-3-(3-fluoro-2-methyl-phenyl)-acryloyl]-piperidin-
4-yloxycarbonyl}-ethylene];
poly[1-[1-[(E)-3-(4-cyano-4'-biphenyl)- acryloyl] piperidin-4-
yloxycarbonyl]-ethylene];




A3 is -COO, -CONH, -COE-, 1,4-phe- nylene, which is unHUBStA: fdioh;j X
- substituted with at |east one of hal ogen, cyano and nitro br - pyTidi ne=2=b-
yl, pyrimdine-2-5-yl, 2, 5-thiophenediyl, 2,5-fura- nyleng,
2, 6-napht hyl ene, in which a CH group %gs be replaced by n
1, 4- phenyl ene, which is unsubstituted substituted wt
hal ogen, cyano and nitro, or pyridine-2,5-yl, pyrimdine-g,
2, 5-t hi ophenediyl, 2,5-furanylene, 1,4- or 2,6-naphthyl.eng,

group can be rplallwe-fh B)-8:[ag ar{saatheﬁmem cm@m@mmxdmnyq a single
?g\r/%l ent o?oFgrP}”Y@Wl} A I(QJP IOxy[:SF'tr)L ﬁr h)[l%r rJ] or t he trans

poly[1-[1 carbonyl -4-[(E)-3-(4-methyl- phenyl) acryloyloxy]-
piperidine]-ethylene];

poly[1-[1-carbonyl-4-[(E)-3- -(4- methoxy phenyl) acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethyl-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethoxy- phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbony!-4-[(E)-3-(3-cyano-phenyl)-acryloyloxy]-
piperidine]-ethylene];

poly[1-[1-carbonyl-4-[(E)-3-(4-cyano- phenyl) acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-nitro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3- (4 -chloro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[t-carbonyl-4-[(E)-3-(3-flucro-phenyl)-acryloyloxy]-
piperidjne]-ethylene];
poly[1-[1-carbonyl-4- [(E)-3-(4-f|uoro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl- phenyl) acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbanyl-4-[(E)-3-(2,3-dimethoxy-phenyl)-

- acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethoxy-phenyl)-
acryloyloxy]-piperidine]-ethylene];

poly[1-[1-carbonyl-4-[(E)-3-(3,4-dimethoxy- phenyl)
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dicyano-phenyl)-acryloyloxy]-
piperidine]-ethylene];




ity

REFESUEMENT SHEET

[err] is hydrogen, .hal.ogen, cyano, nitro, NCS, alkyl w¢g i 1 to 12 carbdn

-atons, which is unsubstituted or substi- tuted with fl r|n2515l31999!\:hIC|?' :

or 2 non-adjacent [err] groups can be repl aced by oxygen, - COO-,

-CO and in which a [err] group canﬁﬁ repl aced by CH:|CI+ T, P eact

I ndependently are 0 or 1; X, Y each ependently are hﬁm hal ogen,
cyano, alkyl with 1 to 12 carbon atons which is unsubstituted or
substituted with fluorine and in which 1 or 2 non- adjacent [err] groups

;C)?gngorteﬁgfpaga?)‘[bmbuanlrpé?n) %5 %ezr?"glnm tayneousl yonma)‘n :)hgach
are 0, [err]p e%&ll @Eb

1-[1-carbonyl- 4 [(E) -3-(2,4- dlmtro -phenyl)- acryloyloxy]-
plpendlne] ethylene];
poly[1-[1-carbonyl-4- [(E)-3-(3,4-dichIoro-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dichloro-phenyl)- acryloyloxy]
piperidine]-ethylene]; |
poly[1-[1-carbonyl-4-[(E)-3-(3,4-diflucra-phenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4- [(E)-3-(3,5-diﬂuoro-phenyl)-acryloyloxy]-
piperidinel-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3- bromo 4-fluoro-phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[t-[1-carbonyl-4-[(E)-3-(4-chloro-3- mtro -phenyl)-
acryloyloxyl-piperidinel-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyloxyl]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-flucro- phenyl)-
acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloyloxy]-
piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclohexyl)-
phenyl]-acryloyloxy]-piperidine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-phenyl-acryloy|]-piperazine]-
ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-methyl-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-methoxy-phenyl)-acryloyl]-
piperazing]-ethylene]; |
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethyl-pheny!)-
acryloyl]-piperazinel-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-trifluoromethoxy-phenyl)-
acryloyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-cyano- phenyl) acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-phenyl)-acryloyl]-
piperazine]-ethylene];
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- 55 - hydrogen or net hoxy and. [err] and, respectively [errﬁﬁ%f‘éﬁﬁ:gﬁn @ET
-bond; n is from4-100 000 and mis 0 or 1. 2. A polyner adcdrding to clal
1 of formula 1-A:. [err] wherein Ma, Sa, Za and n' have t si 5 FEBAWI®: -
given in claim1. 3. A polynmer according to of claim1, wherfein the '
i soneri zation/di merization units [err]8and [err] each i ndgp
of fornmula [err] [err] or [err]

poly[1-[1-carbonyi-4-[(E)-3-(3-nitro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-nitro-phenyl)-acryloyl]-
piperazine]-ethylene]; |
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-phenyl)-acryloyi]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2-fluora-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-fluoro-phenyl)-acryloyi]-
piperazine]-ethylene];

poly{1 -[1-carbonyI-4-[(E)-3—(4-fluoro-phenyl)-acrylo'y|]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dimethyl-phenyl)- acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,3-dimethoxy- phenyl) acryloyl]-
piperazine]-ethylene];

poly[1-[1-carbony!-4- [(E)-3-(2,4-d|methoxy-phenyl)-acryloyi]—
piperazine]-ethylenel];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-dimethaxy- phenyl) acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dimethoxy-phenyl)-acryloyl]-
piperazine] ethylene];

poly[1-[1-carbonyl-4- -[(E)-3-(8,4-dicyano-phenyl)- acryloyl]-
piperazine]-ethylene]; _

poly[1-[1-carbonyl-4- [(E)-3-(3,S-dicyano-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(2,4-dinitro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly{1-[1-carbonyl-4-[(E)-3-(3,4-dichloro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,5-dichloro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3,4-difluoro-phenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E})-3-(3,5-difluoro- phenyl) acryloyl]-
piperazinel-ethylenel;



-56- wherein ring [err] is 1,4-phenylene, which is unsubst{REffed" §Eb§ﬁﬁﬁT
‘stituted with hal ogen, cyano and/or nitro, or pyrim- dinet 2F5 iyl
pyridine-2,5-diyl, 2,5-thiophenediyl, 2,5-furanyl ene, 1,4-naph2 ERCS999
2,6-naphthylene; ring [err] is 1,4-phenylene, which is unsubttltute or

sub- stituted with hal ogen, cyano and/or nitro, or pyrim-}d 3
pyridine-2,5-diyl, 2,5-thiophendiy§3 2, 5-furanyl ene,
trans-1, 4-cyl ohexyl ene, trans-1,3-di- oxane-2,5-diyl or 1,ZFprperrayr, 11019
[err] is 1 4'pheny|ene which is unsubstituted or sub- stitute with

hal ogen, ? and/or nitro; &e rl.is a single covalent bond, [err],
- OO, [em_po y[1-[1 q)arbonyl -4-[(E)-3-(3-bromo-4-fluoro-phenyl)-

“acryloyl}-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-chloro-3-nitro-phenyl)-
acryloyll-piperazine]-ethylene]; :
poly(1-[1-carbonyl-4-[(E)-3-(2-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(3-chloro-4-fluoro-phenyl)-
acryloyl]-piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-(4-cyano-4'-biphenyl)-acryloyl]-
piperazine]-ethylene];
poly[1-[1-carbonyl-4-[(E)-3-[4-(trans-4-methyl-cyclohexyl)-
-phenyl]-acryloyl]-piperazine]-ethylene].




[err] [err] is hydrogen, hal ogen, cyano, nitro, alkyl wBlEPLWI 4%
. at which is optionally substituted wth fluorine and ji n_which

OMWW adj acent [err] groups can be repl gcgd 5555563990

Mﬁm/l group can be replaced by [err]; is 0 or 1: Xlisg

hy MI&' Mthlto6carb054atoms whi ch is optsi onalTy substi d
with hdl o§en® 'S hydrogen, cyano, -COO al kyl, al kyl w ‘
atons, which is optionally substituted with quorine; and [err] are spacer
units; with the proviso that in formula Il-A stimnultaneously n does not

signify [err] does not signify phenyl, [err] does not signify hydrogen or
met hoxy, X and Y do not signify hydroﬂﬂ]_md

1. Polymers of general formuia |

wherein
Ma, Mp, Mc  signify monomer units for hamo- or copolymers;

X, Y, Z indicated mole fractions of the copolymers,
whereby in each case

O<xg1;0cygct1andO0<gz<;
Sa, Sb represent spacer units;

Za, Zp represent molecule units which can undergo
photochemical isomerization/dimerization;

n is a magnitude of 4-100 000 and
m is 0 or 1.

2. Polymers according to claim 1 of general formula 1-A:

Ol
Sa
I
Z

. 1-A

~wherein Ma, Sa, Z3 and n have the significances given in claim 1.



[err] or [err] does not signify a single bond. 4. A poly
«claim1, mhéchner- i zation/dimerization units
each!””’ : are of fornula. 57 - [err] -58
[err mm ogen cyano, nitro, alkyl or alkoxp
carboh atons, prowso t hat 'gnforrrulalla si mul
does not S|gn|fy hydrogen or 5

3. Polymers according to claim 1 or 2, wherein the
isomerization/dimerization units Za and Zy each independently
have general formula Il

p

wherein,

ring Al signifies 1,4-phenylene, which is unsubstituted
or substitued with halogen, cyano and/or nitro
and in which 1 or 2 CH groups can be replaced by
nitrogen, or 2,5-thiophenediyl, 2,5-furanylene,
1,4- or 2,6-naphthylene, in which a CH group can
be replaced by nitrogen;

ring A,A2 each individually signify 1,4-phenylene, which
is unsubstituted or substituted with halogen,
cyano and/or nitro and in which 1 or 2 CH groups
can be replaced by nitrogen, or 2,5- thiophene-
diyl, 2,5-furanylene, trans-1,4-cyclohexylene,
trans-1,3-dioxane-2,5-diyl or 1,4-piperidyl;

A3. signifies -COQO-, -CONH-, -CO-E-, 1,4-phenylene,
which is unsubstituted or substituted with
halogen, cyano and/or nitro and in which 1 or 2
CH groups can be replaced by nitrogen, or 2,5-
thiophenediyl, 2,5-furanylene, 1,4- or 2,6-
naphthylene, in which a CH group can be
replaced by nitrogen;

E signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro
and in which 1 or 2 CH groups can be replaced by
nitrogen, or 2,5-thiophenediyl, 2,5-furanylene,
1,4- or 2,6-naphthylene, in which a CH group can
be replaced by nitrogen;



according —te-—-ctaim 1 selected fromthe group consisting ¢ (VRN NyEet
Pol y( et hacr m‘ 3-(E)-[4-cyano-4' - bi phenyl ]
pol y( rret ﬂi \ 3(E) - [ 4- cyanophenyl ] acryl at e; ; 25 FEB 1999
Pol y( rret exyet hyl -3(E)-[4- O orophenyl]acrylate); |l ate);
pol y(.met hacryl oyl oxyet hyl - 3(E) -[ 4- ni trophenyl ] acryl ate); =
pol y( 3- net hacryl oyI am nopopyl - (E) - 3-[ 4- cyano- phenyl ] -5p- _acryl am de
poly[ 1-[ 1-[(E)-3-(4- nethoxy-phenyl)acryloyl]piperidine- .
4-yl oxycar bony! ] -_ 1-met hyl - et hyI en]; and L .
pol y(met hacr yi oyl% &et hyl - lﬂﬂ?ﬂﬁﬂﬁﬂfﬁ& \Bignity a single covalent
bond, -CH2CHz2-, -COO-, -O0C-, -OCH2-, -CH20-,
-C=C-, -(CHz)4-, -O(CH2)3-, -(CH2)30- or the
trans form of -OCH2CH=CH-, -CH=CHCH20-,
-(CH2)2CH=CH- or -CH=CH(CH2)2-;

met hoxy and [err] or [err] does not signify a single bonthEﬁLk""j‘”f;'ﬁ

R1 signifies hydrogen, halogen, cyano, nitro, NCS
alkyl with 1 to 12 carbon atoms, which is
optionally substituted with fluorine and in
which optionally 1 or 2 non-adjacent -CHz-
groups can be replaced by oxygen, -COO-, -OOC-,
-CO- and/or a -CH2CH2- group can be replaced by

-CH=CH-';
n.p each independently signify 0 or 1;
XY each independently signify hydro'gen, halogen

cyano, alky!l with 1 to 12 carbon atoms which is
optionally substituted with fluorine and in

" which optionally 1 or 2 non-adjacent -CHa-
groups can be replaced by oxygen, -COO-, -O0C-,
-CO- and/or -CH=CH-; and

S3, S, signify spacer units;

with the proviso that A3 is different from -COQ-, when n
and p each are 0, Al signifies phenyl, R! signifies hydrogen
or methoxy and S3 and, respectively, Sy signify a smgle
bond.

4. Polymers according to ény one of claims 1 to 3, wherein the
isomerization/dimerization units Zy and Zp each lndependently
have the general formula

II-A




6. A pol ymer__according to claimb5,
poly(net hacryl oyl oxyet hyl - [ | ‘
A po o formula 1-A [err] wherein [err] is &
foP H“mwmmn“ﬂ“ Hm is an al kylene_chain with 1 to 10 carg oT:
cycl oal kyl eénegrdup*with 3-to 8 carbon atons in which optigndl |y one or t
nmet hyl ene groups can be replaced by NH groups. or phenyl erfe WhATCIT-ca
substituted with lower alkyl, [ower alkoxy, -CN, [err] haldg

an ester group, .an am de group, an eg

groups: [err] whele

3- (E) - [ 4- cyano- 4' - bi phenyl ] acry|"3_.';

in ¥ % I1-B

X .
R? @ y4 o \ /Saorsb
A4
40 Y It-C

wherein

ring Al

ring A2

ring .A4

Z1

R1

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro,

- or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-

thiophenediyl, 2,5-furanylene, 1,4-naphthylene
or 2,6-naphthylene;

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro,
or pyrimidine-2,5-diyl, pyridine-2,5-diyl, 2,5-
thiophenediy!, 2,5-furanylene, trans-1,4-
cyclohexylene, trans-1,3-dioxane-2,5-diyl or
1,4-piperidyl; |

signifies 1,4-phenylene, which is unsubstituted
or substituted with halogen, cyano and/or nitro;

signifies a single covalent bond, -CH2CHa2-,
-COO-, -OCHz-, -(CH2)4-, -O(CH2)3- or
-(CH2)30-;

signifies hydrogen, halogen, cyano, nitro, alkyl
with 1 to 12 carbon atoms, which is optionally
substituted with fluorine and in which

optionally 1 or 2 non-adjacent -CHz- groups can
be replaced by oxygen or -COO- and/or a
-CH2CH2- group can be replaced by -CH=CH-;

signifies 0 or 1;.



ri Hg [err] 1, 4- phenyl ene, which -is unsubstltut ed or sufg{ #«égCMEN
at | east one of haI ogen. cyano and nitro. or pyridine-2,5- jyli,
r 25 FEB1999

pyrimdine-2-5-yl, 2 5 -thiophenediyl,?2,5- furanylene, 1,4-
[err

2,6-napthylene, in which a CH group can be replaced by ringl{

each [ ﬂ ﬂ 4- phenyl ene, which is unsubstituteq or suos.ltute
W th a““‘mmmﬁu ‘ﬂl | ogen. cyanggnd nitro. pyridine-2- gmﬁ;ﬁmg
pyri m di*ne*2, or 2,5- thi ophenedi yl, 2,5-furanyl ene,

trans-1, 4- cyclohexylene trans-1, 3- dloxane 2,5-diyl or 1,4- plperldyl A3
S -COO, -CONH-, -COE-, 1,4-pheny| ene, which is unsubstltuted or
substituted with at | east oneof hal ogen, cyano and nitro. or

pyri dine-2, 5yl Yoyrim di neigafies nyarégéhl@mwdwyﬂh 2 foferemtame, 1.4-
or 2.6- napht hyl ene, in Whl '%FE p_can,. g E’ g%ﬁéﬁﬂ'” gen

i s 1, 4-phenyl ene, which |§9H§§Jb§‘f t 49 SPUQ[]B §H syt WA e ast one
of haI ogen, cyano and nitrhalogenpyridi ne-2,5-yl, pyrimdine-2,5-yl,

2.5-thi ophenediyl, 2,5-furanylene, 1,4- or 2,6- napht hyl ene, in which a CH

group can be replaced by ni trogen:
Y signifies hydrogen, cyano, -COOQO-alkyl, alkyl

with 1 to 6 carbon atoms, which is optionally
substituted with fluorine; and

Sa, Sp signify spacer units;

with the proviso that in formula lI-A simultaneously n does
, not signify 0, A1 does not signify phenyl, R! does not
i signify hydrogen or methoxy, X and Y do not signify hydrogen
and Sg or Sp does not signify a single bond.

5. Polymers according to any one of claims 1 to 4, wherein ..
the isomerization/dimerization units Z; and Zp each
independently have the general formula

O-S,0r Sy | lla
R /—N\ \ O

0-S,or S, b
R! /N_\ \ O

-S,0r S, e

O-S, or S, | Id




- 61 LACEMENT SHEET [err] ‘each i ndependent |y arffALAENI,

:coval ent bond, fer+}—-=C00O . -0O0OC [err] or the t; qns formof [err]{
mmlﬂ I i's hydrogen. hal ogen, cyano, nitt rto, 285FEB 4999/

’ tons, which is optionally substltutad Wi th fluorinef |

and i'n Whi th lop Iy 1 or 2 non-adjacent [err] groups iLI’T‘“’ES?§"'?”Et&'\"a"c'éﬂ"b)

oxygen. - , -OOC- -CO-. and/ or gerr] group can be replaced by -CH CH -

n.p . each [ ndependent ly are or 1. XY each i ndependent |y

are hydrogen, hal ogen cyano, alkyl with 1 to 12 carbon atonms which is
optionally substituted with fluorine and in which optionally 1 or 2 non-

adj acent [err] ‘%ro can be replaced by oxygen -COO. -0O0OC-. -CO and/or
-CHCH: witht tjht [err] is different from-COO . when
si mul t aneously n a p ea are 0, [err] is phenyl, [err] is hydrogen or
methoxy and [err] is a singlESo¥Ry; le
/ \
Y
0O-S,0rS, 1§
f \
Rt s \ o)

0-S,0r Sy lg

Ih
@ P
R‘I
0-S,0rS, (1
O-S,0r S, 1]
R1 IN \ \ 0
0-S,0rS, Ik

wherein R?! signifies hydrogen, halogen, cyano, nitro, alkyl

or alkoxy with 1 to 6 carbon atoms, with the proviso that in
formula lla simultaneously R1 does not signify hydrogen or
methoxy and Sy or Sp does not signify a single bond.

8. The use of linear and cyclic polymers or oligomers having a
photoreactive ethene group in accordance with any one of claims
1 to 5 as an orientating layer for liquid crystals.



Is from4-100 000. 8. A polyner of the formula:of formula
[err] are nononer units for honp- or copolyners: x, vy, 5_5 r I
fractions of the copolyners, whereby in each case O<x1: O[err] [2 9
Oferr]z<l: [err] are independently of one another, an al Ky

1 to 10 carbon atons. a cycl oal kyl ene group with 3 to 8 carb

whi ch optionally one or two nethyl engdgroups can be repl aded-b -
or phenyl gne which can be substituted With | ower alkyl, |ower al'koxy
[err], hal ogen, carbonate, an-'ester Ero p an et her group

or a combination of said giRIFNTATING JYERS l-“%&éﬂumnﬁ&\?ﬁl gntly are of

formula I'l-A [err]

Abstract

The invention is concerned with novel linear and cyclic
polymers or oligomers having a photoreactive ethen group for use
as an orientating layer for liquid crystals of the general formula

wherein
Ma, Mb, Mc signify monomer units for homo- or copolymers;

X, Y, 2 indicate mole fractions of the 'copolymers,
whereby in each case
O<x<1;0gygtand0gz<1;

Sa,Sb  represent spacer units:

'23,_Zb represent molecule units which can undergo
- photochemical isomerization/dimerization;

n - is a magnitude of 4 - 100 000 and

m 0ort,

as well as their use as an orientating layer for liquid crystals.




-62- [err] Lo [err] [err]
wherefn .ring [err] is 1 yl ene, which is ungl ' QHEET

substituted w al ogen, and/or nitro. or pyfij :
pyri di ne- 2, 5-di diyl, 2,5-furanyleng.{1,4-naph I
2, 6- napht hyl ene“‘ \‘m\m‘“iw i s 1, 4-phenyl ene| whi & @%ﬁ?@ébs
or substituted vuﬂltcharog cyano ahdﬁbr nitro or pykimdine-2 5-
pyridine-2,5-diyl, 2,5-thiophenediyl 2,5-furanyl ene
trans-1,4-cyclohexylene, trans-1,3-d|oxane 2, 5- dryI.QﬁgﬁgéFﬁFﬂeggﬁffh ring
[err] I's 1, 4-phenyl ene, which is unsubstituted or uted with
hal ogen, cyano and/or is a single covalent bond. [err] -COO. [err] or
[erf] ' W etlaiogren. hal ogen. cyano. nitro. alkyl with 1 to 12 carbon
atons which is qug )qlg m#ﬂgtled with fluorine and in which

n-‘adj acent | e

~optionally 1 or rr] groups can be repl aced by oxygen
or-CO0O and/or a [err]pgroup can be replaced bys-CHCH is {0 or

s,
|

g or
i f ut ed

l l
S,
wherein

W M,, M,,, M_ are monomer units for homo- or coi:olymers,

x, Y.z are.mole fractions of the copalymers, whereby in
" each case 0<X=1; 0Sy=1 and 0Sz<I;

'S, S, are independently of one another, methylene,
1,2-ethylene, 1,3-propylene, 1,4-butylene, 1,5-penty-
lene, 1,6-hexylene, 1,2-propyiene, 1,3-butylene, cyclo-
pentane-1,2-diyl, cyclopentane-1,3-diyl, cyclohexane-
1,3-diyl, cyclohexane-1,4-diyl, piperidine-1,4-diyl,
piperizine-1,4-diyl, 1,2-phenylene, 1,3-phenylene, 1,4-

. phenylene, ethyleneoxy, ethyleneoxycarbonyl, ethylen-
ecarboxy, CONH— or —CONR' in which R' is lower
alkyl;

N Z,, Z, each independently are formula II

9 _b ztﬁ_mr

wherein

ring A' is 1,4-phenylene, which is unsubstituted or sub-
stituted with at least one of halogen, cyano and nitro, or
pyridine-2,5-yl, pyrimidine-2-5-yl, 2,5-thiophenediyl,
2,5-furanylene, 1,4- or 2,6-naphthylene, in which a CH
group can be replaced by nitrogen;

ring A,A? each individually are 1,4-phenylene, which is




X i s hydrogen or  alkyl “wi car bon atoms is
optionally substituted wi th hal oen: \M“III““MJ% ano

- GO0 al kyl *, al kyl W|th1t060arbon atom; j 'substituted
with fluorine; and with the proviso that in forrrula I swrultaneously n
does not signify O, [err] does not- &gnify phenyl, [err] does not_signify
hydrogen or methoxy. X and Y do not signify hydrogﬁEP&AﬁEM&NT]SH(EE [err]

does not signify a si ngle bond: n’ ~is from4-100 000: and m
is Q or 1. .

hydrogen or methoxy and S,, and, respectively S, are a
smglc bond;

n'is from 4-100 000 and
mis 0 or 1. _
2. A polymer according to claim 1 of formula 1-Az

REPLAGEMENT SH:ET

a————— A

« : 16 AUG 1999

wherein Ma, Sa, Za and n' have the significance given in
claim 1.
3. A polymer according to of claim 1, wherein the

isomerization/dimerization units Z and Z, each indepen-
dently are of formula

X . n#-A

o

R! z!

. \

" Y 0—S,orS;
- I-B
U
RI
-




[ REPLACEMENT SHEET
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REPLACEMENT SHEET
ring A? is 1,4-phenylene, which is unsubstituted or sub-
stituted with halogen, cyano and/or nitro, or pyrimi-
dine-2,5-diyl, pyridine-2,5-diyl, 2,5-thiophenediyl,
2,5-furanylene;. 1,4-naphthylene or 2,6-naphthylcne*
ring A% is 1,4-phenylene, which is unsubstituted or sub-
 stiruted with halogen, cyanc and/or nitro, or pyrimi-
dine-2,5-diyl, pyridine-2,5-diyl, 2Z5-thiophenediyl,
2,5-furanylene, trans-I,4-cyclobexylene, trans-I,S-dx--
oxane-2,5-diyl or 1.4-piperidyl; . '
ring A*is 1 4-pheny1ene, which is unsubstmued or sub-
stituted with. Jhalogen; cyano and/or nitro; .

Z' is a single covalent bond, —CH,_CHz—-, —-COO—
—OCH,—, ——(C!H,)4 —-O(CHz)s or
—(CH,);0—; -

R is hydrogen, hialogen, cyano, nitro, alkyl with 1 w012
carbon. .atoms, which is optionally substimited with
fluorine and in which optionally 1 or 2 non-adjacent

' —CH,—groupscanberepIacedbyoxygenor
—COO— " and/or 2 —CH,CH,— group can be
replaced by —-CH—CH—- ;o

nisQorl;

X is hydrog or alkyl with 1 to 6 carbon amms, which
is optionally substituted with halogen;
Y is hydrogen, cyano, —COO-alkyl, alkyl with 1 to 6
- carbon atoms, which is optionally substituted with
fluorine; and
S, S, are spacer units;
with the proviso that in formula II-A simultaneously n does
not signify 0, A’ does not signify phenyl, R? does not signify
hydrogen or methoxy, X and Y do not signify hydrogen and
- S, or S, does not signify a single bond.
: 4 A polymer according to- claim 1, wherein the isomer-
mnonldxmenzanonumtsZ,andZ,mhmdepmdenﬂyare
of formula.
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O-S. or a. )

wherein. R? is hydmgen, halogen, cyano, nitro, o
alkyl or
alkoxy with I to 6 carbon atoms, with the provise that in
| formuila IIa simultaneously R* does.not signify. hydrogen or
- methoxy and S, or S, dmmtsgmfyasmglebond.
- 5, Apolymeracoordmgtoc!mmlselectedﬁ'omtnegmup-
o consxsnng of: :
poly(mthacryloyloxyethyl—S-(E)—[4—cyano—4 -biphenyl]
acrylate;
poly(methacryloyloxyethyl-S(E)-[Lcyanophen
| yl]acrylate,
- poly(methacryloyloxyethyl-3(E)-{4-chlorophenyljacrylate);
- po}in)mthacrylo‘yloxyethyl—.‘i(m-[4-methoxyphenyl]acry
- poly(methacryloyloxyethyl-3(E)-[4-nitrophenyl]
acrylate);
poly(3—mexhacryloylarmnopmpyl-(E)-3-[4-cyano-phenyl]
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| dwylmmde) |
* polyTL{145 346 methony-pheayl-acylot |
~ 4yloxycarbonyl}- 1-methyl-ethylen]; md e
| poly(methacryloyloxyethyl—3-(E)-b1phenylacrylam)
6. A polymer according to claim 5,

-:Pd;(;l:tﬂ;mloy¥oxyethyl-3-(ﬂ)-{4-cyano-4 -blphenyl] -
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 wherei
M, is a monomer unit fora olymer:

A3 is=C ONH-, -CO-E-, 1, 4-phenylene, which is unsubstituted or substituted
: with a.t lg_agt one of anlggeg, cyano and nitro, or pyridine-2.5-yl pyrimidine-2.5-yl,
- 2.5-thi edivi ene. 1.4- or 2.6-naphthvlene, in which a up -
C re ccd : itrogen:
E

2,3-furanylene, 1.4- -na lene, in which a e
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- , - ll - » - . . - - L] I 2 d
=CHa- g:mn; can be replaced by oxygen, -COO-, -00C-, -CO- and/or a-
-CH,C oup can be laced b ) o - .

n e de endentl areO r 1;

 with the proviso that A3 is different 0- simultaneoust d p each are 0, Al is
‘ph lis en d S, is a single bond: -
oz __is from 4-100 000,
8. A pol the formuila of formula
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nl
Tc ) ?b
Zz &l ‘
. wherein
are 0 its for homo- or copol ers; -
e mole fractic e copolvmers, whereby in each
< : 0 : 0<z<1;
independently of one another, an alkviene chain wi 10 atoms
cycloa up with 3 to 8 carbon atoms in which option e or two

lene groups ¢ repla ups. or phenylene which can'
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jonally substituted wi

isGorl.

is from 4-100 000: and

is ' - - alkvi wi 'to 6 carbon atoms. which i
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~ ABSTRACT
' The invention is concemed with linear and cyclic polymers

or oligomers having a photoreacuvc ethene group. The
polymers are of the f'ormula _.

@.@ o

. s. . ,s.;_. -
; H |
Z L=,
'_ wherem ' - |

M . M,, M, are monomer units for homo- or copolymcrs, _

‘X, Y, Z are mole fractions of the copolymers, whereby in
each case O<x=1; 0sysl and 0<z<l

S, S, are spacer units; ' :

Z,, Z,, are molecule units which can undergo photochexm-
cal isomerization/dimerization;;

n is 2 magnitude of 4-100 000 and

-misOQorl,

The compounds are used as an orientating layer for liquid
cryszals

K]
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