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Description The invention is concerned with side-chain polyners having an
am de group in the side-chain, their manufacture, the correspondi ng
nononers, mxtures of the polymers with one another and/or wth other
materials and the use of the polyners and ni xthres in optics, especially in
integrated optics, in optoelectronics and/or for information storage, or
for the separati oPestrip%ie®Res of substances, especially for separating
menbranes for the separatjon of , n1xtures of gases or as a statlonagy phase
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crystals. As materials having anisotropic properties, liquid crystal
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ani sotropl c gl asseelymardy obtattached sides¢hain-wise to the main chain of
the polymer (side-chain polymers). As the mesogen there
are generally denoted groups which have a pronounced
form-anisotropy and especially a rod-like or disc-like
structure, since the corresponding low molecular compounds
often have liquid crystalline properties [Angew. Chemie
99, 840 (1987)]. Main-chain polymers can usually form
fibres of high tensile strength by parallel arrangement of
the mesogenic groups. On the other hand, the lateral
arrangement of the mesogenic groups in an ideal situation
can lead to materials which have properties not only of
polymers, but also of liquid crystals.

As materials having anisotropic properties, liquid
crystal side-chain polymers are of great potential
interest for the most varied technological fields. The
anisotropic properties can often be modified considerably
depending on the manufacture and pre-treatment. For
example, anisotropic glasses can be obtained by freezing
the anisotropic phase or single crystals can also be
obtained after previous macroscopic orientation with
electric or magnetic fields. Further e.g. the aniso-
tropic properties of elastomers can also be influenced by
mechanical deformation. Side-chain polymers are therefore
of particular interest for optical applications, e.g. as



t he ani sotropic phase or single crystals can al so be obtained after
previous' macroscopic orientation with electric or magnetic fields. Further
e.g. the aniso- tropic properties of elastoners can also be influenced by
mechani cal ﬁefornatlon Si de- chai n pol ynmers a?e‘therefore of partlcular
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characterized in that it has as the monomeric unit a group
of the general formula
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wherein Rl represents hydrogen, methyl, ethyl,
fluorine, chlorine, bromine, cyano or phenyl; X1
denotes oxygen, sulphur, -NH- or -N(CH3)-; R2
signifies alkylene with 3-15 carbon atoms in which

, optionally a non-terminal methylene group is replaced

&g by oxygen or sulphur; X2 denotes a single covalent
bond, oxygen or sulphur: rings A and B each
independently represent 1,4-phenylene which is
unsubstituted or substituted with halogen, methyl,
methoxy and/or cyano and in which optionally one
CH group or two CH groups is/are replaced by nitrogen;
ring C represents 1l,4-phenylene which is unsubstituted
or substituted with halogen, methyl, methoxy and/or
cyano and in which optionally one CH group or two
CH groups is/are replaced by nitrogen or represents
trans-l,4~-cyclohexylene;: n stands for the number O and
Zl stands for -CONH- or -NHCO-: or n stands for the
number 1, one of the groups Zl and 22 represents



I ndependent |y represent 1, 4-phenyl ene which is unsubstituted or substituted
wi th hal bgen, nethyl, nethoxy and/or cyano and in which optionally one CH
group or two CH groups is/are replaced by nitrogen; ring C represents
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choice of the repeating monomeric unit of formula I and,
. if desired, by reaction with comonomers and/or admixture
N\ of other materials there can be obtained crystals,
glasses, elastomers and/or liquid crystalline phases
having in each case large thermal ranges of application.

The above term “non-terminal methylene group" is
intended to exclude methylene groups adjacent to X1 or
x2 and methyl groups (in the case of branched alkylene
RZ2), i.e. non-terminal methylene groups are linked with
2 carbon atoms.

The term "halogen" embraces fluorine, chlorine,
bromine and iodine.

S The term "1,4-phenylene which is unsubstituted or
substituted with halogen, methyl, methoxy and/or cyano and
in which optionally one CH group or two CH groups is/are
replaced by nitrogen" embraces l,4-phenylene as well as
groups derived therefrom having lateral halogen, methyl,
methoxy and/or cyano substituents and/or having one or two
nitrogen atoms in the ring such as fluoro-1l,4-phenylene,
chloro-1,4-phenylene, methyl-1,4-phenylene, methoxy-1,4-
-phenylene, cyano-1,4-phenylene, 2,3-difluoro-1,4-
-phenylene, pyridine-2,5-diyl, pyrazine-2,5-diyl,
pyrimidine-2,5-diyl, pyridazine-3,6-diyl.

The term "alkyl group in which optionally one



having in each case | arge thermal ranges of application. The above term
"non-term nal nethylene group” is intended to exclude nethyl ene groups
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W, R

wherein R, RZ, R3, X1, x2, z1, z2,6 n
and rings A, B and C have the significances given in
formula I,

alone or together with comonomers.

The polymerization can be effected in a manner known
per se, preferably by radical polymerization, and under
usual conditions. Generally., the reaction is
advantageously carried out in an inert organic solvent,

(. for example in an ether, an alcohol, an optionally

(N chlorinated, saturated or aromatic hydrocarbon, an amigde,
a urea derivative or a sulphoxide, such as tetrahydro-
furan, methanol., ethanol, hexane, chloroform, benzene,
toluene, xylene, chlorobenzene, dimethylformamide,
diethylformamide, N-methylpyrrolidone, hexamethyl-
phosphoric acid triamide, tetramethylurea, N,N'-dimethyl-
-N,.N'-propyleneurea, dimethyl sulphoxide and the like. A
solution precipitation polymerization is generally
observed in alcohols and aromatic solvents. However, in
many applications solvents in which the polymer is
soluble, for example amides, urea dérivatives and
sulphoxides, are preferred.



the general formula CH2 [err] wherein [err] and rings A B and C have the
significances given in fornmula | alone or together with conononers. The
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initiator concentration is typically about 0.1-4.0 wt.%,
for example about 1 wt.%, based on the monomer of
formula 1I.
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The polymerization can be carried out under usual
conditions, for example at about 0-150°C and under normal
pressure. When a radical initiator is used, the
temperature should, however, preferably lie in the thermal
decomposition range of the radical initiator.

Depending on the product which is desired, the
polymerization is effected as a homopolymerization of a
monomer of formula II or as a copolymerization of a
monomer of formula 1I with one or more additional
comonomers of formula II and/or other comonomers. Other

gﬁ; comonomers which are suitable are known to the person
skilled in the art. There are generally preferred
comonomers which have a group having the desired
properties, e.g. a mesogenic group, a group with non-
-linear optical properties, a colour radical, etc.,
attached to a polymerizable group via a spacer. Further,
cross-linked polymers can also be obtained in a manner
known per se by using comonomers having 2 or more
polymerizable groups. Furthermore, polymers having
reactive groups can be manufactured according to methods
known per se by using comonomers which have a reactive,
but not polymerizable, group in addition to the
polymerizable group. Suitable reactive groups (e.g.
isocyanate, oxacyclopropyl, hydroxy, carboxy) and monomers
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~ and a compound of the general formula
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wherein one of the groups Y! and Y2 stands for
-COOH and the other of the groups Yl and Y2 stands
for -NH,, 22 denotes a single covalent bond,
-CH2CH2-, -CH20-, -OCHz~, -N=N-, -CONH- or
N -NHCO-and R1, RZ, R3, X1, X2, n and rings
N A. B and C have the significances given in formula 11,
or suitable derivatives of these compounds, or

b) for the production of the compounds of formula II in
which n stands for the number 1 and Z2 stands for

-CONH- or -NHCO-, reacting a compound of the general
formula
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properties, the introduction of additional nesogenic groups and the
cross-linking of the polymer. The reaction of reactive groups which nmay be
present in the polynmer by pol yner-anal ogous reactions can be effected in a
manner known per se. The nonomers of fornula-1? -are novel and are al so an
obj ect of the present invention. The conpounds of formula Il can be
produced by a) for the production of the conpounds of formula Il in

whi ch[err] stands for -CONH-__or -NHCO, reacting a conpound of the general
formula [err] [err] and a C ound of the general fornula [err] wherein one
of the groups [err] stands for™ COOH and 2 hey oyt of =N\ graups [err]
stands for [err] denotes a.s'pg?écgdﬁm1§u‘§n'o efr AC3 and [errY and
rings A B and C have the sggnificances given in formula=ll, or suitable
derivatives of these conpounds, or b) for the production of the conpounds
of formula Il in which n stands for the nunber 1 and [err] stands for
-CONH or - NHCO- , ani@agt ¢dipcurtd o Whe Qenlet@10¢0ehalal or mul a -7- CH2
[err] and a conpound of the general formula [err] wherein one of the groups
[err] stands for -COOH and the other of the groups [err] stands for [err]
denotes a single coval ent bond. [err] -yH aggu[err] and rings A, B and C
have the significances given in fornmul ¥ Lgf:?p itabl e derivatives of VI

t hese conpounds, or c) reacting a conpoun t he general formula

CH2=CR1- COCH : Vi

— wherein one of the groups Yl and Y2 stands for
-COOH and the other of the groups Yl and Y2 stands
for -NH,, Zl denotes a single covalent bond,

g:; , -CH2CH2-, -CHz-0O-, -OCH2-, -N=N-, -CONH- or

s -NHCO- and Rl, R2, R3, X1, X2 and rings A, B
and C have the significances given in formula 11I,

or suitable derivatives of these compounds, or

c) reacting a compound of the general formula

‘.\/. .
CH=CR1-COOH V11
and a compound of the general formula
n
\

wherein R, RZ, R3, X1, x2, z1, 22, n
and rings A, B and C have the significances given in
formula II,

or suitable derivatives of these compounds.

The compounds of formulae IV, VI and VIII are known or
are analogues of known compounds. In particular, such
compounds have already been described as intermediates for
the manufacture of liquid crystals, e.g. in the literature
references given in D. Demus et al., Fliissige Kristalle in
Tabellen, Band 1 (1976) and Band 11 (1984). VEB Deutscher
Verlag fiir Grundstoffindustrie, Leipzig. The amides of



and a conpound of the general formula [err] wherein [err] and rings A B
and C have the significances given in fornmula Il, or suitable derivatives
of these conmpounds. The conpounds of formulae IV, VI and VIII are known or
afe anal ogues of known conpounds. In particul & - such conpounds have
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fornula VIII are g F Pgo EFP ah FHIPHE GFYSt3%E § ¥
the preparation St ﬁo%ﬂ & Fyners and fromthe preparatlon of

| ow ol coular 11du! dohe/ sy Hagl BE ?E%ﬁﬁi’a 9fn3a£ R@wé'ﬂ?{f&ﬂ The
conpounds of formgjlegels 2b Q“ﬂ yt t{iPe € P”E@ 140 poBmewdiiacture of
acryl ate pol yners. The conpoun ? or mu and V are so known to
some extent, e.g. freweDeoApddAassot ﬁ/akﬁ@mé.xﬁhemm 1‘$3a183a1ﬂso?3&ilov(xi&&2),
Makr onol . Chem, siomei @xCemtiyne.§. 803m3BB-A198425e9( Wik fonwl. CiBdhn. 183,
Mol ecul ar and Pol2agmar-i2a20pi(a8Begt r Makeohbhl er Chém, , FRapbdreCdmisn arkl,
Applications (198683-398 %6964) ahd SBAPoUNds 6B2fMohetwlar |andhPokymeric
prgpared, for ex@ntlog legypropict Mageniadapobinadanenva ksl and/|Aphicat kenfpound
of tThe general fdL98i6a.[ 8Pr pénhldreThe[ epRPouRds Phgt N mal2 thek can be

si gni fi cances glﬁ@ﬁpﬁﬁeﬂorﬁﬁFaeFPPPlsr §H|¥§?Félﬁ%r?v%fmﬂﬂ%? % hese
conpounds. The cdfiSHids Ve ABAnAI §OBPRUAGHRTE HFRGFBRE AL YT, for

exappl e by reacting a conpound of formula VII and a conpound of the general

formula [err]
1
H-xl-Rz—x2—<::>—Y 1X

N wherein R%, X1, X2, Yl and ring A have the
significances given in formula III,

or suitable derivatives of these compounds. The compounds

of formula V can be prepared analogously, for example by

reacting a compound of formula VII and a compound of the

general fornmula

1

e wherein RZ, X1, X2, vl, zl and rings A and B
have the significances given in formula V,
or suitable derivatives of these compounds.

Suitable derivatives of the carboxylic acids of
formulae II1I-VII are, for example, the acid chlorides and
the acid bromides. They can be obtained from the
carboxylic acids according to known methods, for example
by reaction with thionyl chloride, thionyl bromide,
phosphorus oxychloride, phosphorus oxybromide, phosphorus
pentachloride and the like.



wherein [err] and rings A and B have the significances given in formula V.
or surrfble derivati-ves of these conpounds. Suitable derivatives of the
carboxylic acids of fornmulae I11-VIl are, for exanple, the acid chlorides
and the aci'd brom des. They can be obtai ned frgpm the carboxylic acids
according to known nethods, for exanple by reaction with thionyl chloride.
t hi onyl brom de, phosmwrprvawetdlonopfdehepbonpbunds ogyboomuilla, IPhbsphor us
pentachl ori de euanduxdanqe w1th-QrothQSpwgqmgnrgnamfanﬂebéoqumgdgsdvell
formula Il in ac@® ddecaenationsoodssheacpnreunds afdEpFmubavEIhsOhel | as
the reactions of %Wk?ﬁﬁiﬁuﬂﬁﬂ%¥&ﬁ1 r |l &hope SPmBBPPQE ﬂlaﬁrF9§tF9%E°%$ds
t hese conpounds v&ﬁthQﬂykﬁﬁnN ﬁd§ &P Pgﬂﬁﬂl & gtapdg ﬂ NHR érr stands

for -NH or -N gP Rar
reaction can be §3 eu% 5F°§§EQFP §ﬁ § “FH thE ?%n of
am des. As a rul g aorﬁy tra% sebbct aaBE Ehtes AE8REI NG
the amne wth thege 1 ri@ 5@% Brohiak? ?EPQE' cially
preferred to Carrﬂ&é%&ri ﬂ&*ﬂﬁﬁf@nohﬁ %ﬁeer B8ttiBnJint 8hr abKEEQT &L gh, and
optional ly in thedgteagfdfotiran,! Qnd dptiokhley €nJther pekbBehagi 6. aThe
reaction of the cestxary Qufitiels Qfg.f eriekkayYhiine.of suitable derivatives
of these conpounds with conpounds of fornulae VIII-X in which [err]
signifies oxygen or Srhehsactdonofefthecicadbaxydidi agitle eft €ormintat Vdh or
met hods whi ch areo&rxnitqh&esﬂerﬂ%aﬂime&bbﬁ,taesarbomybundQCWdtbfcmenﬂhds
VIK_or its acid oif diommilae AIII-X dm which Xdasiguifien om¥gencorol or
thiol . The reactiswmliphun ramdied efiflestiedeacgording §PoﬁF§8§1f3°é§h99n|egtl
effected in an HM'EhQﬁ dﬂ'ﬂ’é"b(ﬂ‘\ﬁerhn Ii’ezEss |e? g

6 eh8>‘€aﬁ81“c3F hde

hydrofﬁ[an ddlms'([jP n) ehagﬁ L& @ ¢ Fuliey ‘

e or) Sy Bt 3 6 ittt

be effected, for%?@ ngi iﬁﬁ%%i%e- egs ¥ EE ig a
acnl

|t ihene),
and N, N -dicyclo §&l QePanaActhe inxegahnaoe har tﬁe and

d|nethylfornan1ckb£gséﬂbe of an acid-binding agent such as triethylamine or
. pyridine. The reaction of the carboxylic acids can be
N effected, for example, in the presence of 4-(dimethyl-
amino)pyridine and N,N'-~dicyclohexylcarbodiimide or in the
presence of oxalyl chloride and dimethylformamide or in
analogy to the processes described in DE-A-2722589 and
FR-A-2573082.

Those polymers and intermediates of the above formulae
in which X1 denotes oxygen are generally preferred.
Further, the acryl derivatives and the methacryl
derivatives, i.e. those compounds in which Rl represents
hydrogen or methyl, are generally preferred. X2 in the
above compounds preferably stands for a single covalent
&,: : bond or for oxygen, especially for oxygen.

Groups RZ without a hetero atom are generally
preferred. However, if desired, R2 can have an ether or
thioether grouping, i.e. a non-terminal methylene group in
R2 can be replaced by oxygen or sulphur. without thereby
essentially altering the propertles of the polymer. The
length of the spacer group RZ influences, inter alia,

. the melting point of the polymer. with a longer spacer
generally leading to higher melting points. Preferably,
R2 signifies an alkylene group with 3-11, especlally
3-8, carbon atoms or a group derived therefrom in which a
non-terminal methylene group is replaced by oxygen or
sulphur. For applications as crystals the spacer R2 can,



1

anal ogy to the processes described in DE-A-2722589 and FR-A-2573082. Those
polynerp and internedi ates of the above fornmulae in which [err] denotes
oxygen are general ly preferred. Further, the acryl derivatives and the
methacryl derivatives, i.e. those conpounds_imomhich [err] represents
hydrogen or nethyl, are generally preferred. [err] in the above conpounds
preferably st andhoeves . sadgbebeoltahger boddcan &bgnbfygefor esxamplhel yakor
oxygen. G oups R2Lkyileaet gaonet wishaPodBararhencatibny or cd cgreup dpnkved,

if desired, R2 cihengfsomn Thregronpt RFoemheacgsosprabght- @hahnn%mdternlnal

net hyl ene group iP§2RELEInIEEUPEp| ZBEISH aéﬂ ﬁhéinsﬁF OWRS . ?hoﬁ@et%%?%By
essential ly alteffn h@h§° ngirrKS§26b‘ “Wﬁée}% h o bP

spacer group R2 ' FEF'aPFggePhe nE poPnTn%fq b9§ Yer,
wih a longer spd Mg st et g et
AR %g% E@eﬁ e el
group is repl acedxetmyquaennebtgut W.enEO'isa@E BEaE oy pPar b aAdl 5 the

spacer [err] can, - however, "al so be I onger and can signify, for
exanpl e, an aIkernePgbuumabuyh EiﬁascnuanaaaocszﬁrtnegaBupedearmeﬂae
therefrom The greagh ﬁndepbndeaslytﬂanghe lha+phanﬁlbnancﬂpﬂl@mmmﬁa.SJhe
strai ght-chain grdidyd, Pysimiddngrdup-diylhepyoarinata;5tdithotppridazine-
net hyl ene, oxygerr3o6-94d¥ghar, ranan€ glspg ﬁﬁﬂytﬁﬂoFéahéﬂbeﬁsch#19h%%¥l%nand
thg_sump + g |sIZ-ﬂ$51§Péﬁeﬁ§BI 129§0¢éﬁdhé¥9eepalP BoERtlateral, o
general |y prefer@@#&gpﬁh %P Pen xz ApdA g ﬁ&f"guﬁﬁb%Blﬁ??%th Pene

t et ranet hyl ene, ngﬁgtrppxg§§9h§gé tfgggn&ﬂ ﬁ%;égﬁg£%£3§?§e°f

especially prefe
ﬁ§g écge heny%;ne

eaanglndependent%édﬁQQ ?mia w%
pyri.m di ne- 2, 5-di Eth Eﬁt a Hél

al so denot es traﬁh% S‘:&y%ﬁa%r yasalre ngt eaéhagés zf'@yseof'esor
nore |ateral hal aggya mbw h,mlmb 2X%-AR¢N OF pF¥aBensLPSELE LD pyflws@leﬁelo
modi fy the phase iy, &19iiy1QNn 1, a0pGeay1eas. okhe, 4-phenylene which is
, substituted with halogen, methyl, methoxy and/or cyano and
— ring C signifies trans-1.4—cyclohexy1ene. 1,4-phenylene or
1l,4-phenylene which is substituted with halogen, methyl,
methoxy and/or cyano are especially preferred. Generally,
l.4-phenylene groups are preferably unsubstituted.

An optionally present azo group -N=N- for zl or 22
is preferably present between 2 aromatic rings. A
preferred group of polymers and intermediates in
accordance with the invention comprises those in which
zl.represents ~-CONH- or -NHCO- and Z2 denotes a single
covalent bond, -CHpCHz-. -CH0-, -OCHz-., -N=N-,
-CONH- or -NHCO-. In general, those in which zl
O represents -CONH- are especially Breferred Further, in an
¥g/ especially preferred embodiment Z< stands for a single
covalent bond or -N=N-. i

An azo group -N=N- present in z}! or z2 or
optionally in a comonomer permits an optical cis/trans
isomerization. The disturbance of the liquid .crystal phase
which is thereby brought about can be utilized for the
production of optical stores e.g. in an analogous manner
to the method described in Makromol. Chemie 8, 59 (1987)
and 8, 467 (1987).

Especially preferred polymers in accordance with the
invention are therefore those having a monomeric unit of



di eI ectric anisotropy etc. Preferably, a maxi mum of one of rings A, B and C
I's arh) terocyclic ring. Those polyners and internediates in which ring A
represkents 1,4 phenyl ene or 1, 4-phenyl ene which is substituted with

hal ogen, nethyl, nethoxy and/or cyano, ring Bldenotes pyridine-2,5- -diyl,
pyri m di ne- 2, 5- di yl, pyrazine-2,5-diyl, pyridazine- -3,6-diyl,

1, 4- phenyl ene ortHe 4gemernl dormiliach i s substituted with hal ogen, nethyl,
nmet hoxy and/or cyano and ring C signifies trans-1, 4-cycl ohexyl ene,

1, 4- phenyl ene or g5 4-pheny] ene which is substituted with hal ogef, nethyl,
met hoxy and/ or cypRrC -e:pe -peci aI ly pref erred Gener al | y, 1, 4- phhenyl ene
groups are preferfbly unkubst| ed AN | II Bres azo,qroup -IhNaN-
for[err] is prefefably @@@eRT- Z| ET.’ rred group
of polymers and i mfernedi ates |n accte dance he in tron onpri ses
those in which [err] represents -CONH or -NHCO and [err] denotes a single
coval ent bond, [err] -CONH or -NHCO-. In general, those in which [err]
represents - CONHy are especially preferred. Further, in an especially
preferred enbodinent[err] stands for a single covalent bond or -N=N-. An
azo group -N=N- present in [err] or optionally in a conobnoner permts an
optical cis/trafrs isonerization. The disturbance of the liquid crygtal
phase which is fhecsl )delought about can be utilized for the produ ti on pf

optical stores g.g. nal go pAer t,0 the ; i
Makr onmol . Chem ¢ 8, 59c( é;nxiy .' . é gred

N

pol'yners in accprdance with the |nven bn are therefore th aviadg a
nmononeric unit of the general fornmula [err] [err] or [ err] [err] or
[err] 1-3
\4-_;" or
1
-CHZ-CR

co xir2_x -.-CONH—.—( —@-}—

Y
or
coo-RS-x"—@-zlzZ@ﬂ' 1-4
or
— —
4
-CH,-CR -
2 1-5

|
4
COO— R-X _®_CQNHZ3_@_)_R3
n
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[err] or [err] [err] or [err] [err] - 12 or [err] [err] especially of
the. general formula [err] [err] wherein [err] and rings A, B and C have the
above significances; R4 represents hydrogen or nethyl; [err] signifies
polymet hyl ene with 3-11 carbon atons; [err] -darotes a single coval ent bond
or oxygen: ring D represents 1, 4-phenyl ene, pyridine-2,5-diyl,
pyrimdine-2,5-di8#, pyrazine-2,5-diyl or pyridazine-3.6-diyl, ring E
represents 1, 4-phenyl ene or trans-1, 4-cycl ohexyl ene; and Z3 denotes a
singl e covalent bond [err] [err] proviso that ring E represents

1, 4- phenyl ene or [TTng C:rfpresents 1, 4- phenyl ene or 1, 4-phenyl ene ich is
substltuted w thikd ﬂmthyl nethoxy and/or cyano when [err] {enotes
-N=N-. Especially pr ekred ngé , thoge
in which the synjol s haoe-xhr su o lin !
formulae 1-1 to I}-7. Preferred poly s mose with
3-8 carbon atons,Lespecially hexanet hyl ene. X4 preferably stands r
oxygen. Z3 preferably signifies a single covalent bond or -N=N-. Ring D
preferably denotes 1, 4-phenyl ene, pyridine-2,5-diyl or pyrimdine-2,5-diyl,
espeC| ally 1,4- pmsmcemﬁlly rofjeurtey gienenalg ﬂaqmﬂfaerabl y stands for

phenylene
- 4
Y -CH,-CR "~
| s .4 1-7
CO0—R—X —<::)—CONH-4<:>>4EZ3_4(:>Q).R3 |
— n

wherein R, R2, R3, X1, X2, zl, 22, n
and rings A, B and C have the above significances;

, R4 represents hydrogen or methyl; RS signifies

L polymethylene with 3-11 carbon atoms; X% denotes a
single covalent bond or oxygen: ring D represents
1l,4-phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl,
pyrazine-2,5-diyl or pyridazine-3,6-diyl; ring E
represents 1,4-phenylene or trans-1l,4-cyclohexylene;
and Z3 denotes a single covalent bond ~CH2CH3 -,
-CH20-, -OCHz-, ~N=N-, -CONH- or -NHCO-; with the
proviso that ring E represents 1,4-phenylene or ring C
represents 1l,4-phenylene or 1,4-phenylene which is
substituted with halogen, methyl, methoxy and/or cyano
when 22 or Z3 denotes -N=N-.

an Especially preferred monomers of formula 11 are,

At accordingly, those in which the symbols have the
significances corresponding to those in formulae I-1 to
1-7.

Preferred polymethylene groups R5 are those with 3-8
carbon atoms, especlally hexamethylene. X4 preferably
stands for oxygen. Z3 preferably signifies a single
covalent bond or -N=N-. Ring D preferably denotes
1,4-phenylene, pyridine-2,5-diyl or pyrimidine-2,5-diyl,
especially 1l,4-phenylene. In general, ring E preferably
stands for 1,4-phenylene.



-.13 - _In general, polyners havi ng a nmononeric unit in which n stands for
t he: nuﬁber O are preferred However, where high phase transition
tenperatures are desired, nononers in which n stands for the nunber 1 are
adwant ageousl| y used. Exanples of preferred pollgmers in accordance with the
I nvention are those which have as the nonomeric unit one of the groups_of
the foll owi ng gener allnf @enerad. polypersr hpvisgri fpenechefder inf er;p which
[err= [err] [err]®, stanq§4£_ éPP ny @ PE O arejprefpgre LE Py VFérrg B®r]

- 16 - wherein [dHgh ﬁ%ﬁ § PPPEQQHESS argyf g E ?;
optional Iy one metthyii& f- B4pReEnt ﬂﬁFh?F Ag FSﬂB% ¥s¥§?%'

repl aced by oxygen a@g( %%I %1P8e PECEE hckp QSL L o be
SCrargnt- chain o ity a% %@ el e L i b
about 1-7, carbon, 3& Qﬁ% following general formulae:

4
-CHZ-CR -

- . [a I-B
ioo-as-o—Q-couu_Q_R3

b.
e -CHZ-CR4-
l s 1-9
W,
-CHZ-CR4-
i 5 1-10
00-R -O—O—CONH—QO_RB
, -cH,-cri-
b : l 5 I-11
CO0-R -0—-@-CONH—®_N___N < > r3
; o—
4
-cuz-cn -

oo R O-Q—CONH"C}’

1
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are preferably [err]-alkyl and [err]-al koxy, especially [err]-alkyl and
[err] “ak koxy. [err] in each of the above fornulae I, Il and I-1 to I-23
preferébly stands for fluorine, chlorine, brom ne, cyano, nitro, [err] The
polymers in accordance with the invention pTe#%rany have a gl assy, a
liquid crystalline and an isotropic phase or a crystalline-isotropic phase
transition. As a rule, this can generally be achieved readily by suitable
choi ce of the nesogenic group, of the spacer [err] and the |ike. For

exanpl e, nnnonerlv-unlts of formula | in which n sta for the nunber 1
generally lead to Hlnqg ise of all phase transitionijtenperatures, while
e.g. halogen in [e prlnarll to conparativelyl}high nelting points
and, on the other hand % al kcopg_ adsalprimarily to 1-13
conparatively Iom1ne|t|ng p0|nts an\ ento ses. The properties
of the polyners irf accordance with the invention can al|so be varied

consi derably by copol ymeri zi ng nononers of forrmula |I=™® th one anot her
and/or with other copolynmers and by m xing the polynmers in accordance with
the invention with one another and/or with other materials. The

copol yneri zation permts, for exanple, polyners having additional nmesogens
and/or optically active groups, with covalently bonded col ouri ng

subst ances, cross-j+nked polynmers and the like. Such gr s can be

i ntroduced by cop |ymEﬁIZ@H4N1VMth correspondi ng cononongrs or by

coRo} yneri zation th cd nonmers which have a reactive grpup and subsegugpt
reaction of the copol yner rhiu t.é!E> @ﬁn V|ng he desired group.
Al ternatively, the] polyners | accory tNae on can al so be
m xed with one ano r and/or with other polyners, ch|r dopi ng

sulgt ances, col ouring substances, |ownolecular liquid crystals and the

| i ke. From Makronmol. Chem Rapid. Conmun. 1, 31 (1980) it is known e.g.
that by m xi ng substances having a | ow nol nmass the glass transition
tenperature can be Lowered substantially, while the clearing point is
influenced to a relativel Mess extent. Suitable conmononers and m xture
conponents are fun amfe za known to the person skilledin the art and

i I-15
depend to a | arge dxtent |a&fnsfb éif?*fgﬁhh %ﬁ;}ﬁ' jh invention is

[ 4 ]

L nd

coo_RS-o_@-NHCO r3

I-17




- 17 - aCtordineg al so concerned especially wth copol yneri zates and

m xtures. The polyners in accordance with the invention are therefore
honopolyners having a nononeric unit of formula | or copolyners having a
nmononeric unit of formula | and one or nore addijd onal nmononeric units of
formula | and/or one or nore additional nmonomeric units different from
formula I. The nononeric units of fornmula | are preferably groups of
formulae 1-1 to 1-23. _The anmount of nononeric units of formula | depends,
in the case of copol yrers with gther nmononeric units, mainly on {he
character of these othe?”QHgt Rand on the purpose of use. In generfal, the
fraction of one or re nDno ric n|ts o fornula | in the polyngr anDuPtfa
to about 30% prefergbly atIGﬁ&LR &ng f rgEtyon optb nal I'y
present nononeric unifts different from ’g\@ R°denerally
anount to up to abou 0% for exanple about 0. 1- 70%sand pref er ablly about

1-50% The m xtures in accordance wth the invention which have | east 2
conponents are characterized in that at |east one conponent is a polyner
havi ng a nononeric u it of formula I preferably one of formulae I-1 to

| -23. The second co (Muuﬁﬂanga4apt|onally, addi ti onal conponents cdn be
e.g. additional polyfers ha%ihg a nnnonerlc unit of forrmula I, othe

si de- chai n pol yners, |conpoundgg@ay gﬂ{ _éfggﬁertl . I-19
| owigpl ecul ar i quidlcrystals and/or ot ad Y &a ly used
in polyners, e.g. plasticizers. The anmount of polymer having 3 ric

unit of forrmula |I generally depends on the nature of the addltlonal

co nents and on the purpose of use. The anobunt of one or nore polyners
haveg a nononeric it of formula | generally anobunts to at |east about 30
w.% preferably at |l east about 50 wt.% The anount of additional additives
whi ch may be presen tn:nz- h4add|t|ves whi ch are not poljyners having a

monomeric unit of fgrrmula®l} can accordingly anount. to upg to about 70 w24
for exanple about 0}1-70 mﬁcham§4m’- €r 3% g@pu .% The m xtures
in accordance with invention prefekaidy H § phase and/or a

| i gid crystalline phase.

- 4
CHZ-CR_.
coo R -O_Q__NHCO _{} 21

~ -caz-ca“-—

l
coo-ns-o@—uaco—{ (}—R} 2
=N

—CH R -

CO0-R -O—Q—NHCO—Q- ] 1-23
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The conbination of liquid crystal properties and polynmer properties, the
| arge wariation in these properties and the high stability and ready
processing capability of the polyners in accordance with the invention
opens up a 'wi de range of applications, e.g. _.aggcrystals, glasses, foils,
films, menbranes or liquid crystals. The polynmers in accordance with the
i nvention can theref afteded s iR? tdid \WSdaatvev ahieclapoe t echno- | ogi cal
ranges. Suitabl e fielshigmiff icencarse, f undanental |y known to the person
skilled in the art, e.g. from Angew. - 18 - Chemie 99, 840 (1987). A
preferred aspect is ok rgxbupia Hi whigde optiopaildy @henaamhxﬂdnnogrbunear
optics), especial95 &Wre %aﬂﬂiﬁl@gm“éﬂl@pﬁ gEoups agrarecrepipgedcdy
and/or for infor XQﬂPsﬁQﬂéﬁﬁasqiﬂthﬂ B3y benpresepteis Br. SPE
mxtures in accor Q&Q ﬁ g@p%?r5§e5a ¥y haveg

deposition of co ﬁé%? i ygggp Bgsgﬁgii?gh groups
or-Icarf i}]{(}q &Pgl Fy 5 gaé‘% groups W th such

col ouri ng substa % pﬁ:e
hyperpolarizabH:%%> Clats

properties. A furthergdrigf el o REG db%v%o'%ﬁ'inﬂ? eWrt h1ihgpdse_hog et he
separation of m x{1FLprifrEAyAERANAsS TORC Eaub¥ ihee ehZor2heseBRbRLNBY
menbr anes for sep@ygﬁdjuhﬂaﬁalnc¥;c¥ -3a%83 @mdc& c se1gsxy|qU|d
crystalline, stationary phases in gas chronatograp%y For the use for
separ ati ng nenbr anes, Théheqigmers sin racrordadeec eivht thehénvenedbnon can
al o/ preferabl y (preferably feste aPrgdfassysd acdigquddecsystiadbinecasndi aabl e
for the copol ynerisatnopicinhase dmd crysteddineaisptzopichphasspounds of
the general for migd %%?H°Wméﬁbﬁ1q%i%%ﬂ%@@eﬁ?§ geaesaddy het aghievedy|

fluorine, chlorifea%byldibye s F@PrFe§P§ﬁPFFgg;§;EyIéﬁetthh
j i Whi a g tical
a‘dﬁ%‘ i g""&ééuéiéﬁmsgkca&ﬁm

1- A5~ car bon atonssPaé’r&F Fesf{ﬂ
&Clty)

function, a col o}
properties (especﬂeeﬁ Y Oﬁv

fafi YR fﬁi Pbints and, on the other
hand, alkoxy. alkyl etc. in'R3 leads primarily to

or -NCO. oxacycl qfj
comparatively low melting points and often to glass phases.

The properties of the polymers in accordance with the
invention can also be varied considerably by
copolymerizing monomers of formula II with one another
and/or with other copolymers and by mixing the polymers in
accordance with the invention with one another and/or with
other materials. The copolymerization permits, for
example, polymers having additional mesogens and/or
optically active groups, with covalently bonded colouring
substances, cross-linked polymers and the like. Such
groups can be introduced by copolymerization with
corresponding comonomers or by copolymerization with

&# comonomers which have a reactive group and subsequent

' reaction of the copolymer with suitable compounds having
the desired group. Alternatively, the polymers in
accordance with the invention can also be mixed with one
another and/or with other polymers, chiral doping
substances, colouring substances, low-molecular liguid
crystals and the like. From Makromol. Chem. Rapid. Comnun.
1, 31 (1980) it is known e.g. that by mixing substances
having a low mol mass the glass transition temperature can
be lowered substantially, while the clearing point is
influenced to a relatively less extent. Suitable
comonomers and mixture components are fundamentally known
to the person skilled in the art and depend to a large
extent on the field of application. The invention is
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Preferred copolynmers wth conmononers different fromfornula Il are
accordhngly t hose which have as the nononeric unit one or nore groups of
formula | and one or nore groups of the general fornmula [err] [err] [err]
wherein [err] have the above significances.- 17--19 - R6 preferably stands
for hydrogen or methyl. R7 preferably signifies straight-chain alkylene
(i.e. nethylene @me@ﬂynsﬂuyaéne)cqpshraeQSesespealbYIylnhqup@brmgwnzatﬂm
Surtable nesogeni@®dgm3FSVERErr ] are known to the person skilled in the art,
e.g. from EP-A-7574, EP—A— 71045, EP—A—18§785, EP- A- 230898, GB: A- 2185487,
DE- A- 2722589 and S P° 882‘5 PeEEF ange pet HeFPE Y%% e c

Materials, Funda uég ﬁﬂg iggtgﬁkg §§Gaf§ %ﬁ;é@ lf%g ét ne

copolyners thereF§

or nore groups o

[err] [err] V\/nerfo gﬁ? EE 1€ *ﬁg é;ﬁ ?h

signifies pyr'”‘ z%e%§ ® hﬁh B eafffae Qia QhQBV & méu

substituted with %&erﬁ@ ts”BE £ ¥mang/ QrdéﬁéH@s.riﬂgt r@gg@s@pts

1, 4- Cyclohexyleneppbaﬁmphenwheneoenei foRbREYLeNaniWs ¢ hma $nbybeh i ¢néed with

halogen nmet hyl , cimraateraod/ chesgaotheer uhieacandndrpthdepht posenof cuse.

singl e coval ent Hendene®ad,, the€OCraction] of cong¢ or mdkdl monome picisudits toE

number O or 1; R¥orgwlasdnis hher pgiymenaamguntscyanabontt3oy. apkeferably

al koxy; [err]and [drdjeast abouth50%.t Rheafogetipynofi ephienalnePpeegRtties

of \Lhe pol ymers monsdesiganndtai ARffaEephyERPMOROERN1A| Eocal APRRE]LROLY

e.g. nmixing a po?ﬁﬁf 3%4 “‘HHQ‘: tﬂﬁ?B g i abg F%‘r? P EPRUeXamRle 1ak9YY t he

pol ymer in accor §arcd® t RECFREARLY 0APOREC tures

&‘; The mixtures in accordance with the invention which
have at least 2 components are characterized in that at

least one component is a polymer having a monomeric unit

of formula I, preferably one of formulae 1I-1 to 1I-23. The

second component and, optionally, additional components

can be e.g. additional polymers having a monomeric unit of

formula I, other side-chain polymers, compounds having

St known optical properties, low-molecular liquid crystals
and/or other additives which are usually used in polymers,
e.g. plasticizers. The amount of polymer having a
monomeric unit of formula I generally depends on the
nature of the additional components and on the purpose of
use. The amount of one or more polymers having a monomeric
unit of formula I generally amounts to at least about
30 wt.%, preferably at least about 50 wt.%. The amount of
additional additives which may be present (i.e. of
additives which are not polymers having a monomeric unit
of formula I) can accordingly amount to up to about
70 wt.%, for example about 0.1-70 wt.% and preferably

&vf about 1-50 wt.%. The mixtures in accordance with the

A invention preferably have a glass phase and/or a liquid
crystalline phase.

The combination of liquid crystal properties and
polymer properties, the large variation in these
properties and the high stability and ready processing
capability of the polymers in accordance with the
invention opens up a wide range of applications, e.g. as
crystals, glasses, foils, films, membranes or liquid
crystals. The polymers in accordance with the invention
can therefore be used in the widest variety of techno-
logical ranges. Suitable fields of use are fundamentally
known to the person skilled in the art, e.g. from Angew.
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can be nonophasic or nultiphasic. In fornmula Xlil-1 above ring F preferably
stands;for 1, 4- phenyl ene, fluoro-1, 4-phenyl ene or pyrimdine-2,5-diyl and
ring G preferably stands for 1, 4-phenylene, fluoro- -1, 4-phenyl ene or
trans-1, 4- cycl ohexyl ene. One of the groups Jexg]- (preferably Z5) preferably
stands for a single coval ent bond. The al kyl and al koxy residues [err] can
be straight-chai @hemiér 28ch840a(l9p? pf eA oot f drrvexd lasie ctarizrcatcemed
Sui t abl e col our i WitbBubbeansesianept hels cbl snéar rgndfnawi dindary eptdstsnces
are known to theepBpgéali¥Xi Fhedquse incinvegrated gpinsp-in wptMs.
Fundanent al |y, aftegtgapics anQOo: 8?%h¥%ﬁQFQ§ﬂkﬁRl %ﬁﬁﬁn;ﬁﬂﬁa&hﬂﬁ ch are
suitable for usepP EE i §hey qﬁgfnce

éé‘

e R

formally fron1th

atom or an al kyl cg¢a¥@ntiyCboh Sd bs KrPLHP c?ﬁé‘zstiaeé‘y

or an al kyl QVOUBreEHEgeEOEQHESQ P aaﬁéézﬁ@&féi&ﬁ ﬁ%é)f&ﬁ oure
liquid crystals gepagati®b bl fikOhr&9t o€ dduiss mdss ) (ghc£3mm#6£ﬁésuse
bonded CO|0UFIngf&ubEEPEEEGlﬁérﬁéhbﬁaﬁ@éaiéﬂf%ébi!éﬁiﬁ§1 ixtures of gases

t enper at ur e-i ndepaddentd aséoasi Diqaidsé apeearDiwentgswdt onaly plesesedn
however, t-he coIan|ngrembSOQnaphyanFatsnh@eusnnﬂouxhemadatfng[nﬁmbnanes.
Sui t abl e conpountibeapdlymenpsimiataordanee Wl tnedre doverntiqn o ta lam
especi al ly with nrefegabkyl beucreseybinkedari zability, are known to the
person skilled in the art. e.g. from EP-A-230898, GB-A-2185487, US 4659177,

Macr onol ecul es 15, 1 BSf EBBQécﬁHﬂnﬂ"?Es\)ﬂlc @‘a{\ﬂwlapljl G100 gl/marl c

t oel ect VEPRPLER hioReWt Lh g ¢ 986) .
Sxoé.g;gl gg g?n:o(r:ef gppeau Eg BE € pgne 'F%%Hgnm y, groups are ur‘(F:agand i)ts

derivatives (e.g. derlvatlves havi ng one or nore al kyl and/or aryl
residues), p-nitroaniline and its derivatives (e.g. Nalkyl-p-nitroaniline
and N, N-di al kyl - -p-nitroaniline), stideapecebpug7ngssubstances such gs
4-am no-4, -nitrostil bene, 4-hydroxy-4'-1titrostilbene and

U
wherein R® represents hydrogen, methyl, ethyl,
fluorine, chlorine, bromine, cyano or phenyl; R7
signifies alkylene with 1-15 carbon atoms; and RS
denotes a mesogenic group without an amide function, a
colouring substance radical, a group having non-linear
optical properties (especially a group having large
molecular hyperpolarizability) or -NCO, oxacyclopropyl
~C2H30, hydroxy or carboxy.

Preferred copolymers with comonomers different from
formula 1I are accordingly those which have as the
&J' monomeric unit one or more groups of formula I and one or
‘ more groups of the general formula

6
-CHZ-CR -

XI1I
C00-R '-R®

wherein R®, R7 and R8® have the above
significances.
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i s derivatives (e.g. 4-alkylam no-4- n|trost|Ibene
4- dlafﬁylantno 4'-nitrostil bene and 4-al koxy-4'-nitro- stilbene), cyanin
col ouri ng substances and the Iike as well as groups derived therefrom
preferably those which are obtained fornally cleaving a hydrogen atom or
an al kyl group on the el ectron donor group. Thé conpounds having a | arge
mol ecul ar hyperpolarmﬁagtbfbxasgg EB8h@EOf 6r PRy &P¥gLR NG YndeOlEd #D the
pol yner or can berageiraddysigniftepobkYFRighblLsha At #S1kplénde(id. t he
alteration of thmeaxmyleheder podgmenhyland)pkisk Dilsncesiperdialphtl-They
are primarily of caxbemeatoms.non-1inear optics for producing the second
harmoni ¢ oscillation, since they permt a frequency duplication of |aser
light. In known S|des@h&ﬁhlpomyﬁegsanIEIOQDESB ndf eckmewn oko s ESQN
nol ecul es often ﬁé&dlﬁé ﬂﬁethérﬁﬁFroﬁ gf EEPRIER-BoRBT 4s BRnATEH/ 1045,

antiparallel arr Fﬁe@i §P nBBeRufdl5487¢ 3 539 and

nol ecul es. Howev grp A?P ¥pe }?a % the
generation of th f§§€% cg ﬂ geB g sé "

of suitable nmater h%' %o %‘xﬁbgg §Fe Eggf ‘t, e€ yone
nmore difficult. ¢e G28U f Eﬁb ghg ab aand %EIF capa ITity
of form ng hydrogen ridges, the rs I N accor ance with the invention
are substantially better suited for the - 21 - inbedding of polar

nol ecul es and segnepts_ of nngecules The formati on of pol ar dona Is at
théa_same tinme |arge y' Bssed. mers ha or_nore nophoneric
units of formula Xl |n 0-39Lg| 4«I§E§>&é _ﬂ"i§§7 B drdmw4n
carboxy permt, aftpr polynerization been € ct

bondi ng of nesogeni roups, colouring substance radlcals gr oup aving a
| ange nol ecul ar hyperpol arizability and the like or a cross- -linking of

t he pol yner. SU|tabIe connnongrs and the reaction of these ou s are
fundanental | y known nngF;@dsE IifRecq glegt t%%%ﬂﬁP ey
Vol ume XIV, part 1, ?Qz el t% t@é’m 1or®
exanpl e, for the add Y t EZ

np! €, mQEh@Q& aBH9o§ EYaH8 Y r I ESc & PE
ureijgroup) or, int .4 cyclohexylene. 1,4~ phenylene or 1,4- phenylene

' which is substituted with halogen, methyl, methoxy
and/or cyano; 24 and z5 each independently denote
a single covalent bond, -COO-, -00C-, -CHzCHy-,
~CH20-, -OCH2-, -CH=CH-~ or -N=N-:; m stands for the
number O or 1; R? represents hydrogen. halogen,
cyano, nitro, alkyl or alkoxy; and R6 and R7 have
the above significances.

The properties of the polymers in accordance with the
invention can also be modified by e.g. mixing a polymer
which has a monomeric unit of formula XII-1 with the

, polymer in accordance with the invention. Such mixtures
N can be monophasic or multiphasic.

In formula XII-1 above ring F preferably stands for
l,4-phenylene, fluoro-1l,4-phenylene or pyrimidine-2,5-diyl
and ring G preferably stands for 1l,4-phenylene, fluoro-
-l.4-phenylene or trans-1l,4-cyclohexylene. One of the
groups z4 and Z5 (preferably Z5) preferably stands
for a single covalent bond. The alkyl and alkoxy residues
R? can be straight-chain or branched and preferably have
1-12 carbon atoms.

Suitable colouring substances and radicals R8 of
colouring substances are known to the person skilled in
the art, e.g. from EP-A-171045. Fundamentally, all usual
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presence of a tertlary am ne, also for the addition of alcohols (formation
of a urpthane group). To the oxacycl o- propyl group (epoxide) there can be
added, "for exanple, in the presence of salicylyl aldehyde am nes or
ca¥boxyllc ‘acids with the formation of B-hydr@Ry~-substituted am nes or
esters. The hydroxy group can be esterified, for exanple, with carboxylic
acids and the ca g;ﬁ) lont iy substances, VPtheiﬁﬁE Fuitapin R9arBgS
conpounds. Furt he® k% %ﬂﬂ9qyﬁﬂﬂ1ﬁ c@p Pﬁe“ﬁSFZWGFPESg lYeFPGCEEG in thls

manner by reacti te qﬁﬁgﬁi§W§}q% § g : a Pgé § g
car boxy groups, | % E he
| i ke. Cross-1link G H + § Egohng %
can preferably al U] eRp E onin
presence of a co qms Qrm raze fikh2 oqieappo%&eble
conononers for “ﬁé?ré?iﬁ%dﬂl%k'en% C’ast k@184l EHEhQ{xQd BeyBthosibe B

skilled in the arﬂar.euﬁawrmvaur&uy stborhBeMmedeacolBRatAtLY auaababl e.
For exanpl e, orgauminingisubstagteshipeltmitva ablhedvely higil agaoups

(DE- A-3505744) artempedathire- iGdependentedopohyingsshbseancei opnoentration.
stability of forrifafkesdred,hdosfeves .geher gblpupingesnbdtange cantadso be
manuf act ure of seﬁsurlatedqgﬂrtMrEMnmlymepr-eferred group of conononers for

t he manuf act ur e -of cross | i nked pol yners conpri ses Ehe conmpounds_of the
general formula [err] q le CQNP??nﬂswﬁéFeﬂﬁ°REe 5 HPVFQS H°§rﬁgpear

coyal ent bond, MQ$H¥£ﬁ} caFﬁ@ $0
and[err] represe %ﬁé&? 2 gi?ﬁ
cyano or phenyl. q%éqg B - é &
acryl ate and netQQQ’ éi?hn1 , B
gl ¥cerol and pe”tﬁﬁf n!taci A‘if 18 &a tid ﬁto E%hﬁl
invention are theyeigres z%*aedwp% Vand|,Nre bbt@i}ew oaeoabsmake urea
mononeric units eind @oBlld divatived qesgl.i deedvataves hawﬁgpendl ¢ more
alkyl and/or aryl residues), p-nitroaniline and its
derivatives (e.g. N-alkyl-p-nitroaniline and N,N-dialkyl-
_ ~-p-nitroaniline), stilbene colouring substances such as
o 4-amino-4'-nitrostilbene, 4-hydroxy-4'-nitrostilbene and
its derivatives (e.g. 4-alkylamino-4-nitrostilbene,
4-dialkylamino-4'-nitrostilbene and 4-alkoxy-4'-nitro-
stilbene), cyanin colouring substances and the like as
well as groups derived therefrom, preferably those which
.are obtained formally by cleaving a hydrogen atom or an
alkyl group on the electron donor group. The compounds
having a large molecular hyperpolarizability can therefore
be covalently bonded to the polymer or can be admixed with
the polymer. Such materials permit the alteration of the
amplitude, frequency and phase of incident light. They are
primarily of interest in non-linear optics for producing
. the second harmonic oscillation, since they permit a
o . frequency duplication of laser light.

In known side-chain polymers polar guest molecules or
segmnents of molecules often lead to the formation of
certain domains having antiparallel arrangements of these
guest molecules or segments of molecules. However, this
largely centrosymmetrical arrangement prevents the
generation of the second harmonic oscillation, which makes
the production of suitable materials having non-linear
optical properties considerably more difficult. Having
regard to their high polarity and their capability of
forming hydrogen bridges, the polymers in accordance with
the invention are substantially better suited for the
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ta forpula XI1l1. The invention is illustrated in nore detail by the
foliomﬁng Exanples. In the details relating to phase type or to phase
transition tenperatures C signifies a crystalline phase, Gsignifies a

gl ass phase, S signifies a snectic phase, N_spgnifies a nematic phase, Ch
signifies a cholesteric phase and I signifies the isotropic phase. Exanple
1 90.1 g of acrylimbeddidig( df2polak) mo28ctilgsohnd- §6ghgntoxyhauylexy)denzoic
acid, 4.5 g of hyleodvirmatéondos godhrpdombiipaeisl phobhe samel time 3DArgelyf
chl or of orm wer e pudpsesseda sul phonation flask having a stirrer, water
separator and reflux condenser. The m xture was heated to reflux for about
20 hours and then trE2PedYWRER havdpdt PBA OF MOPS 3°B9m%66¢d%$b%%t%§
trihydrate in 10 M‘mﬁﬂaw§ﬂér1nTH81€HI Féﬂﬂiﬁhﬁs ?PF%P%£1d

wer e subsequentl E?E
taken up in 1. 5 v;ﬁgn Py §EFFF @ rQEP Sgs and
then filtered. TQ&I ghﬁa ég
each time, dried sl Q{ nﬁoﬁ HGﬁé'iéaé

resi due was di ssqlay ensran ub gmeRtail nxmnaeal
filtered. The fil r%b% W&§1Q66|Qﬁ Eﬁe PeunSHeRPe Al Wey 1ov°f$merr]
-for a further 12 mwrfpar{he cwstabtonzopaodwab beayaﬁslwva@zéwtmed of f
under suction, wauitdblei,c€on elkamphe,t tbuetheaaddigbon ofcpybhatyiamdl from
400 m of toIuensecbmuamydapnngsaufﬁﬁﬁbtﬂonbat ahureawgreupht ar neiin 2ehe g
of (4- (6-acryl yl - pregeace ofy pbeersiarycaninet haisp. £6C the9additionnefcl .
(N—I) 110[ err] Tiad clodiolewi(fgrmstponnds eanrgéhpnega:eupin T Ghal©§603010-
manner: 4- ( 3- Acr REPPYsty groypl dvppridedi shaspdcan be added for example, in
4- (4-acryl yl oxybF@ BFPELasLoPE &éﬂéchYGSa&éFngPoﬁgbBﬂF b%ﬂ%% }ic
achd; 4-(7- acrylﬁqdﬂfhﬁbﬁyle )geg?GFé°& P§. 8 roxy-subst ed amines

4- (8- acryl yl oxyo gxy group,can be ester1f1ed for
4- (3-met hacryl yl ¥§ bggg ﬁé

Pendibde, hith RFaLSEy conpoundas .

Further. a cross-linking of the polymer can be effected in
this manner by reaction with compounds which have 2 or

- more amino, hydroxy or carboxy groups., such as e.g.

\/ ethylenediamine, glycol, oxalic acid and the like.

Cross-linked polymers (elastomers) in accordance with
the invention can preferably also be obtained by carrying
out the polymerization in the presence of a comonomer
which has 2 or more polymerizable group. Suitable
comonomers for the cross-linking of the polymer are known
to the person skilled in the art and, moreover, many of
them are commercially available. For example, organopoly-
siloxanes which have at least 2 vinyl groups
(DE-A-3505744) are suitable. Cross-linked polymers have an
improved stability of form and are therefore generally

&,i preferred e.g. in the manufacture of separating membranes.

. A preferred group of comonomers for the manufacture of
cross-linked polymers comprises the compounds of the
general formula

N Lo Por X111
c-coo-cH,-r?-cn, -o0oc-c
R R
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- A4-(4-met hacryl yl oxybut yl oxy) benzoi ¢ aci d;

4- (5-methacryl yl oxypent yl oxy) benzoi ¢ aci d,

4- (6- et hacryl yl oxyhexyl oxy) benzoic acid; mp. (CN 92[err] cl.p. (N1)
10i[err] 4-(7- nethacrylyloxyheptyloxy)ben20|c2§C|d

4- (8- met hacryl yl oxyoct yl oxy) benzoi ¢ aci d;

4-(9- nEthaCfY'Y'OXynQﬂkk@&h)hQOZQiﬁnﬁﬁiés a single covalent bond,

4- (10- met hacryl yl oxy@ekyl1exy) #¢8BOLC18CE8ibon atoms, CHy=CRY-COO-CH<
4-(11- et hacryl yl oxyerd¢CuhegRPbecooppCc<aand, R pepféaéntd 16. 5- 117. 3C, cl.p.
(N-1) 105[err] ExanphgdZogeg,ohedhyb; asthyyl okybexynexy¢hbowine, dst chine,
di ssolved in 50 nl ofcyemoonyl pbehplide and then treated.with one drop of
di met hyl f or mani dExampdesi efyupsefacredi cononomersopt t oponla (XB1T rrosthe
hour s. Subsequen?Finﬁﬁé é%ée&gt@ﬁFéﬁiﬁtehP%rQH@C%hs Hi 4thutarediql. the
resi due was di ssdi»Pedutansdipl. gl HF Lo t?%ﬁ H?%F% 5ﬁt%hﬂt?%e %ﬁﬁﬁ#

agai n concentrati asgomers anCﬁFSPf

BISEE Ei s

30 mM of tetrahy uran e reactlon m xture was stirred at room

tenperature for one ¢y ihYeAtibR21803 r&ﬁEtQQQe&11Rfm&Pé0&9iQ{f1b

twice with 50 m fofl 14@titg Bx6RpLEET- 13 rtRe Q¥eairodiéracinghes eph sét@r@a
and concentratedorThe phaseueransipiohf telpoyathit 688¢ Ogi ie® silica gel
wi (h, ethyl acet acefiseadldnevohase, 1@) signif jes ad | gxass ophade ' sbgnitien
product from et hpl smeetdcephezaneNf shghifigava Bedagiofphase, Ch signifies
4- (6-acryl yl oxyhéxghelppsenigi phasedandnbt fbayifbes | thie isotropic niooger ]
The follow ng conpounds can be prepared in an anal ogous manner:

4- {3+ Acryl yl oxypr opyl oxy) benzoi c acid 4- mEXampde 1Y de;

4- ( 3- acrylyloxypropylox )benEO|c acid 4- thox anllg

4-( 3- acrylyloxyprog - %Heﬂ ofEL¥LiG acid %év? %5 g of hydroquinone,
%

4-(3-acrylyl oxyppo o ﬁﬁig g gg? §§§§t§g§%§% 300 ml of chloroform

. 29.8 g of

(g acry:y:oxypgg g hav1ng a stirrer,
(3-acryly OXVP%8Q¥ xf 3£8rCafld' Pefl ﬁaEQH& z he m1x£ was
(Qﬁacry|y'oxyph%B¥ ££9u% £6k0a zéyﬁgﬂt Eggfy Yigéﬁﬁc%hth
(3- nethacrylylgxggqgﬁxng$} 8Nz8l § 8f! fodivm!t ta@@'ik drate in 10 ml
of water. The chloroform and the excess acrylic acid were
-subsequently distilled off on a rotary evaporator. The
residue was taken up in 1.5 1 of chloroform. The mixture
was stirred for 2 hours and then filtered. The filtrate
was washed three times with 200 ml of water each time,
dried over sodium sulphate, filtered and concentrated. The
residue was dissolved in 500 ml of toluene and the
solution was again filtered. The filtrate was cooled to
4°C for 12 hours and then to -20°C for a further 12 hours.
The crystalline product obtained was filtered off under
&#! suction, washed twice with cold toluene and again
recrystallized from 400 ml of toluene. After drying at
60°C/40 mbar there were obtained 29.2 g of ‘4-(6-acrylyl-
. oxyhexyloxy)benzoic acid with m.p. (C-N) 92°C and cl.p.
{(N-1) 110°C.

4-
4-
4-
4-

The following compounds can be prepared in an
analogous manner:

4-(3-Acrylyloxypropyloxy)benzoic acid;
4-(4-acrylyloxybutyloxy)benzoic aciad:;
4-(5-acrylyloxypentyloxy)benzoic acid;
4-(7-acrylyloxyheptyloxy)benzoic acid;
4-(8-acrylyloxyoctyloxy)benzoic acid:
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-met hacryl yl oxypr opyl oxy) benzoi c aci d 4-nmet hoxy- anilide;
-met-hacryl yl oxypropyl oxy) benzoi ¢ acid 4-fl uoro- -24- anilide:
- met hacryl yl oxypr opyl oxy) benzoi ¢ acid 4-chloro- anilide;

- met hacryl yl oxypr opyl oxy) benzoi ¢ aci d_49B8rano- anili de:

- met hacryl yl oxypr opyl oxy) benzoi ¢ acid 4-cyano- anilide;

-met hacryl yl oxgp(3ppetharbylydoxypcogydoxyt) benzaicl adéd, nmpp.

. 9-131. 8C, 450815§fﬁacré yl oxy ropgloxy)ben20|c acid N-(4'-cyano-
aFy

phenyl yl ) ami dé-(4-pet %V R¥Fbusydexydbengodcasrdida- met hoxyanil i de;
acryl yl oxybut $-ékype&hast¥ 1¥dpaypentydesyibengeic acid;
acryl yl oxybut réﬁy Béhé&FXIXéPHYhﬁﬁﬁﬂeﬁUAHPPFGéC acid; m.p. (C-N)

acryl yl ox K Y5 Fé -bro an

acryl yl oxybut F y 8 2 F Yﬂe )F °1° a°1d
acryl yl oxybut ¥ Y&b b o1c 0y|y|)an1de
et hacr yl y1 oxyBgyl é¥ Seiiades Q)él‘lzo

met hacr yl yl oxy &x' RS o§§h dsc sr%ea%}b scla. m.p.

met hacryl ylexybag gl xy e@‘@'cci pC inﬁﬁ)0&@5°ém
nethacrylyloxybutyloxy)ben20|c acid 4-brono- anilide;

nmet hacryl yl oxybut yl oxy) benzoi ¢ aci ce¥a oz anilide;

met hacryl yl oxybut yl oxy) benzoi ¢ acid N—%4'-cyano- - 4- bi phenyl yl ) am de;
acrnyIoxypensybony)bem5encr§dydotyhex&dnxanbbnde;c acid are

acryl yl oxgdesoyvedyibeffoind afi ¢hionylochioiridéeand then treated
acryl yl oxyisit pnexdroenefi dimetiiyifonmenidei.| The; mixture was

acryl yl oxgsdsrgdory) sepmotenperrdtarer §05a2i| hours. Subsequently,
acryl yl oxgpenexcess) bbigoyd sblorideywnsadisitddled off, the residue

acrylyloxypénﬂyssﬂ yednibi 50amldok @xy- fpanghydrofuran and the
lution was again concentrated.

The acid chloride obtained was dissolved in 25 ml of
tetrahydrofuran and this solution was added dropwise
within 30 minutes at 0°C to a mixture of 2.1 g of
4-methoxyaniline, 2.0 g of triethylamine and 30 ml of
tetrahydrofuran. The reaction mixture was stirred at room
temperature for one day, then treated with 200 ml of
chloroform, washed twice with 50 ml of water each time,
dried over sodium sulphate, filtered and concentrated. The
residue was purified by chromatography on silica gel with
ethyl acetate/hexane (vol. 8:12). Recrystallization of the
resulting product from ethyl acetate/hexane finally gave
5.8 g of 4-(6-acrylyloxyhexyloxy)benzoic acid 4-methoxy—
anilide with m.p. 139°C.

The following compounds can be prepared in an
analogous manner:

4-(3-Acrylyloxypropyloxy)benzoic acid 4-methylanilide:

4-(3-acrylyloxypropyloxy)benzoic acid 4-methoxyanilide;

4-(3-acrylyloxypropyloxy)benzoic acid 4-fluoroanilide;

4-(3-acrylyloxypropyloxy)benzoic acid 4-chloroanilide:

4-(3~-acrylyloxypropyloxy)benzoic acid 4-bromoanilide:

4-(3-acrylyloxypropyloxy)benzoic acid 4-cyanoanilide;

4-(3-acrylyloxypropyloxy)benzoic acid N-(4'-cyano-4-
~-biphenylyl)amide;

4-(3-methacrylyloxypropyloxy)benzoic acid 4-methyl-
anilide;

4- (3-methacrylyloxypropyloxy)ben201c acid 4-methoxy-
anilide;

4-(3-methacrylyloxypropyloxy)benzoic acid 4-fluoro-



T

t

- bi phenyl yl ) am de; 4-(5-net hacryl yl oxypentyl oxy) benzoi c aci d 4-net hoxy-

ani li dej- 4- (5-net hacryl yl oxypent yl oxy) benzoi ¢ acid 4-fluoro- anilide;
4- (5-met hacryl yl oxypent yl oxy) benzoi ¢ acid 4-chloro- anilide;
4- (~5- met hacryl yl oxypent yl oxy) benzoi ¢ aci d 4-bra@s- -ani | i de;
4- (5- et hacryl yl oxypent yl oxy) benzoi ¢ aci d 4-cyano- anilide,
4- (5-met hacryl yl o&ypbid ¥oxn§§$nzoic acid N (4'-cyano- -4-prhenyI{I)anide;
4-(6-acry|y|oxyheéxi§%% e Eha ¢ Y LOKYERORYLAXNIBERTOLA deFAdnsHileTaci d
4- et hyl ani | i de; 4-{9; yl XVYh oxy) benzoi c .aci d 4-pent.yl ani l.i de;
4- (6-acryl yl oxyhe # y é%é%ﬁ%?%i??ﬂQﬁﬁﬁﬁ%ﬁfiaﬁﬁh qqﬁglcpac}%zg—p:omo-
4- (6-acryl yl oxyhexyT oxy}be | ' - 1)\ de. : 249G, _
4-(6-acrylyl oxyhegx# 9%3 gﬂégt}%c%@oﬁ&é}%ﬁ&?}%}l)ib}gn,zogc;acﬁlg%gyano
4-(6-acryl yl oxyhexyl oxy bﬂﬂ&@:}.&c@,qﬁéeﬁﬂmﬁ%{mgﬁnwﬁ ak33-ICnitro-
4- (6-acrylyl oxyhexy} pxae bemzpl cr2¢) sl ¥scypeoani I'ide, mp. 124.3C
4- (6-acryl yl oxyhexyl ogy{penéthac £fl ¥l okyP do 3Ry )dRnzoic acid N-(4'-cyano-
4- (6-acryl yl oxyhexgtbkphéryyyl ramidel; N- (4' - met hoxy- 4- - bi phenyl yl ) am de;
4- (6-acryl yl oxyhexyl o&y{déenery Ly baxybut¥ b xy ) bewzn it aciidp 4emelthoxyainddide;
4- (6-acryl yl oxyhexyl o&ky{ dexery Ly kaxybut Xl xyhemzodc -asiidghdmfilporaindd ide:p.
(GN 174.2[err] cl.pd- ﬁgqqrzmn;qupqqyloxy)benzo;c ac;d 4-chloroa91}ide:
4- (6- met hacryl yl oxyhe4yf #x Behoe¥yhufgrloxy)benzoic acid 4-bromoanilide;
4- (6- net hacryl yl oxyhey %a‘?’&Y%ﬁg%’mQF’aﬁ%"d -‘°{?“°a“11129=
4- (g met hacryl y!I Ozgﬂééz 7 g% HBr it omhRiAel G Aqiy N- (4 -cyano-4-
4- (6-met hacryl yl oxy : Sy Pl bEy R Ben AN 83a B e kTR
anilide;
_ 4-(4-methacrylyloxybutyloxy)benzoic acid 4-fluoro-
St anilide:;
4-(4-methacrylyloxybutyloxy)benzoic acid 4-chloro-
anilide;
4-(4-nmethacrylyloxybutyloxy)benzoic acid 4-bromo-
anilide; '
P 4-(4-methacrylyloxybutyloxy)benzoic acid 4-cyano-
— anilide:
4-(4-methacrylyloxybutyloxy)benzoic acid N-(4'-cyano-
-4-biphenylyl)amide;
4-(5-acrylyloxypentyloxy)benzoic acid 4-methoxyanilide;
4-(5-acrylyloxypentyloxy)benzoic acid 4-fluoroanilide;
4-(5~-acrylyloxypentyloxy)benzoic acid 4-chloroanilide;
4-(5-acrylyloxypentyloxy)benzoic acid 4-bromoanilide;
4-(5-acrylyloxypentyloxy)benzoic acid 4-cyanoanilide;
4-(5-acrylyloxypentyloxy)benzoic acid N-(4'-~-cyano-4-
-biphenylyl)amide;
. 4-(5-methacrylyloxypentyloxy)benzoic acid 4-methoxy-
anilide;
4-(5-methacrylyloxypentyloxy)benzoic acid 4-fluoro-
N anilide;
4-(5-methacrylyloxypentyloxy)benzoic acid 4-chloro-
anilide:; '
4-(5-methacrylyloxypentyloxy)benzoic acid 4-bromo-
anilide;
4-(5-methacrylyloxypentyloxy)benzoic acid 4-cyano-
anilide;

4-(5-methacrylyloxypentyloxy)benzoic acid N-(4'-cyano-
-4-biphenylyl)amide:

4-(6-acrylyloxyhexyloxy)benzanilide; :

4-(6-acrylyloxyhexyloxy)benzoic acid 4-methylanilide;

4-(6-acrylyloxyhexyloxy)benzoic acid 4-pentylanilide;

4-(6-acrylyloxyhexyloxy)benzoic acid 4-butyloxyanilide:



i

.(6- et hacryl yl oxyhexyl oxy) benzoi ¢ acid 4-butyl oxy- anilide;
(6-met-hacryl yl oxyhexyl oxy) benzoic acid 4-fluoro- anilide, mp. 119.8C

(6-net hacryl yl oxyhexyl oxy) benzoic acid 4-chloro- anilide. mp. 146.6[err]
¢6- met hacryl yl oxyhexyl oxy)benzoic acid 4-brggo- anilide, mp. 159.8C

(6- et hacryl yl oxyhexyl oxy) benzoi c acid 4-cyano- anilide, mp. 131.7C

(6-met hacryl yl oxyhaxylkeagkripegioxghexylotynbetnepeianatides-flyworoanilide,
36.5-138. 5C. 4- mGprelBOcPAYLy| oxyhexyl oxy) benzoic acid N-(4'-
met hoxy- 4- bi pheny| yByd6i-derydyloxwbenxdoyyybergoibgyaokd)bechboroani ide,
N-(4'-fluoro- -4MipghdAP-$rFani de: 4- (6-net hacryl yl oxyhexyl oxy) benzoj ¢ acid
N-(4'-cyano- -4-bi phdmfbyRE&NL¥A oOxirheXylexK) benpope, agid pd-bremganilide,

4- (6- met hacryl yl &&PnedPoRyEhenzoi ¢ aci N-gg-nitro-Z-.-p rid lIa]%}am'Pe‘__,l m p.
117-119C 4-(7-acr¥§ JRERKIT SOFTDERYPEY PP AZaL fedfbd drydngant 1T,
4-(7-acryl yl oxyhey Vlg CrelviodFnex 1b gggﬁgbibdgéid 4-nitroanilide:;
4-(7-acrylyl oxyhept yigonk) 4eieah i okyhdxy16by9beabbit teid N-(4'-methoxy-4-
N4pi@edll - brofroani ' de;

0

cd$o

0pEL
4-(7-acry|y|oxyhe&ﬁ*hg&yh _ R
4-(7-acrylyl oxyhept ylaox$-8er 72yt okhdxf16xpYBaAkbidCacia N-(4'-£f1luoro-4-
4-(7-acryl yl oxyhepiphenylpanaaiaeaci d (4" -cyano-4- -biphenylyl)am de;
(7-met hacryl yl oxyhapi(g--axyybegloxyhexgildxy) behboiky- aehd | Nd¢4'~cyano-4-
(7- met hacryl yl ebjilphenylylyppéddeci @.pci C4NH| UB402°C, ¢l2P. - (NnI)i2k).4°C:
(7-met hacryl yl oxyhdpt($-meghbenydyd oxyheéxylonydbenzanilide;
(
(

6-
6-
6-
6-
6-
6-

''PADBADMDD

(77 met hacryl yl oxyhdpt($rBeshpenyayd oxyhexylpkpbenanic aeid 4-methyl-
7- met hacryl y| ®atdd@8€y| oxy) benzoi ¢ acid 4-c§ano- ani | i de;
7-nethacry|y|%ééngggfrﬁfi%ﬁéﬁféyé°&¥P&xﬂie

o 4-(6-methacrylyloxyhexyloxy)benzoic acid 4-methoxy-
' anilide, m.p. 135.5°C;
4-(6-methacrylyloxyhexyloxy)benzoic acid 4-butyloxy-
anilide; :
4-(6-methacrylyloxyhexyloxy)benzoic acid 4-fluoro-
anilide, m.p. 119.8°C;
: 4-(6-methacrylyloxyhexyloxy)benzoic acid 4-chloro-
N anilide, m.p. 146.6°C;
4-(6-methacrylyloxyhexyloxy)benzoic acid 4-bromo-
anilide, m.p. 159.8°C; _
4-(6-methacrylyloxyhexyloxy)benzoic acid 4-cyano-
anilide, m.p. 131.7°C;
4-(6-methacrylyloxyhexyloxy)benzoic acid 4-nitro-
anilide; m.p. 136.5-138.5°C;
4-(6-methacrylyloxyhexyloxy)benzoic acid N-(4'-~
-methoxy-4-biphenylyl)amide: ' :
4-(6-methacrylyloxyhexyloxy)benzoic acid N-(4'-fluoro-
-4-biphenylyl)amide;
4-(6-methacrylyloxyhexyloxy)benzoic acid N-(4'-cyano-
o -4-biphenylyl)amide, m.p. (C-N) 130.0°C, cl.p. (N-1)
S 181.4°C;
4-(6-methacrylyloxyhexyloxy)benzoic acid N-(5-nitro-2-
~-pyridyl)amide, m.p. 117-119°C;
4-(7-acrylyloxyheptyloxy)benzoic acid 4-methoxyanilide;
4-(7-acrylyloxyheptyloxy)benzoic acid 4-fluoroanilide;
4-(7-acrylyloxyheptyloxy)benzoic acid 4-chloroanilide;
4-(7-acrylyloxyheptyloxy)benzoic acid 4-bromoanilide:
4-(7-acrylyloxyheptyloxy)benzoic acid 4-cyanoanilide:
4-(7-acrylyloxyheptyloxy)benzoic acid N-(4'-cyano-4-
~-biphenylyl)amide;
4-(7-methacrylyloxyheptyloxy)benzoic acid 4-methoxy-
anilide;
4-(7-methacrylyloxyheptyloxy)benzoic acid 4-fluoro-

4-
4-
4-
4-
4-
4-

Y)bgagpic acid 4-pentyl-



4 3

- 4« bi-phenyl yl ) am de; 4-(8-acrylyl oxyoctyl oxy)benzoic acid 4-nethoxyanilide;
4-(8-acryl yl oxyoctyl oxy) benzoi ¢ acid 4-fl uoroanilide;

4-(8-acryl yl oxyoctyl oxy) benzoi ¢ aci d 4-chl oroanilide;

4- (8- acryl yl oxyoct yl oxy) benzoi ¢ aci d 4-bronoanjlide;

4- (8-acryl yl oxyoctyl oxy) benzoi c acid N—(4'-cy&Hb:u- - bi phenyl yl ) am de;
4-%8 netﬂacrylylogXPfia pxy) benzoi ¢ acid 4-net hoxy- anilide;

4- (8- met hacryl yl oXyociy %Fgggy ' - _

4- (8- et haoryl yl oxypptx oxy% enzcn{? é}%%%gﬁ&%yybéﬁﬁﬁlcd%c1d 4-chloro

4- (8- ”Ethacry|y|OXYOCiyiimﬂaiKHE fﬂafﬁékﬂyfﬂﬂy)Bﬂﬂﬂdﬁ@%ac1d 4-bromo-

4- (8- et hacryl yl oxypride pxy) benzoi c acid cyano- an

4- (8- net hacryl yl oxyocdy{ pxie ey By B vtheb v lloxy) bdtiddideacid 4-cyano-

4- (8-net hacryl yl oxydrigeépxy) benzoic acid N-(4'-cyano- -4-biphenylyl)am de.
4- (9- met hacr yl yl oxynosy{ Dxye treanymy Xy i yhep tit loxy) benddideacid N-(4'~-cyano-
4- (10- net hacryl yl e&yblkphémxlybpwidde: acid 4-nitro- anilide;

4-(11- nethacrylyloxyuﬁdé%ya Yot ydoxy Ybenzois aniid &*menhquanlllde.
127-132C. Exanpl e 3 c( ewqy cqucqm:qy)benzogr aqids 4gfdnogeiaad 1dde:
formula 11-24 and 5 n%% Kﬁﬂ%ﬁhh%&ﬁﬂ%ﬁaQﬁkﬂyﬂﬂﬁﬁiqrﬁaQ 1ﬁP ‘of
di et hyl - f or mani de. &%‘F{X h@d‘ ccécaprgd“rﬁé

gassed with nltroggh% ; Eii?ﬁg ¥¥QeLy, (?qgﬁ%ﬁﬁﬂﬁc Ny 436FH?98n4was

heated to 60[err] 3¥§fﬂﬁ§ggéﬁiéf}fﬁinﬂ%ﬂkﬁ %thQem&Q%% 9L t he
an111de'

acky/) at es
4-(8-methacrylyloxyoctyloxy)benzoic acid 4-fluoro-
anilide;
. 4-(8-methacrylyloxyoctyloxy)benzoic acid 4-chloro-~
St anilide;
4-(8-methacrylyloxyoctyloxy)benzoic acid 4-bromo-
anilide;
4- (8- methacrylyloxyoctyloxy)ben201c acid 4-cyano-
anilide; -
. : 4-(8-methacrylyloxyoctyloxy)benzoic acid 4-nitro-
' anilide;
: 4-(8- methacrylyloxyoctyloxy)benzo1c acid N-(4'~cyano-
-4-biphenylyl)amide.
4-(9- methac:ylyloxynonyloxy)benzo1c acid 4-nitro-
anilide:
4-(10- methaczylyloxydecyloxy)benzo1c acid 4-nitro-
anilide;
4-(ll-methacrylyloxyundecyloxy)benzoic acid 4- nitro-
anilide, m.p. 127-132°C.

Example 3

CH

2

A 3 11-24
oo fengyeo-)-conn-C— Ly

: |
—CHZ-CR -

' |
coo-Len -0l Hcont— -l H )23
q



(err) and to 24 hours in the case of the net hacryl ates (err). Subsequently,
the reaction . ixture was poured i hto 300 m ‘of methanol. The separated

pol ymer was filtered off and dissolved in 20 m of dinethylfornmanm de. This
solution was filtered through a 3 [err] filti and added dropwi se to 500 ml
of net hanol cooled to -78[err] The m xture stirred for 5 hours while

warmng to room tenpgrét O&Pnfeb’muﬁ" B Ry TRR0 2 BRI 0laS
filtered off. ThSu@f'k'Gﬁﬁgl 1é0ﬂi£riofadiés eﬁzﬁdemrp@hmmaw ng a
nmononeric unit ofoinawidée. | TR & @assva}alcmetme;udegr andofthen each
pol yneri zati on atimé hgawkmarttmmittmg\en e(ereday)es Afiterhaenewedol yner s
are conpiled in 'e'mteamoﬂ'hehavmhgmmrm héatEd ttve 60FCsc (Mher nedicgritonand
t he average wei gnim{aeam]aumted hto nb8 chemzs imithe ceme ofcdher asmnlagels

per neation chr oméRbge aBhyand Ubti“hsh%%@ein cheimasefofi thef i rm Waters with
di et hyl f or mami d@eEllaﬁiYiiﬁ%ﬂ e§Rhe CHyhi Subgesnent1lyn. Ghengieactlod ¢ he

mobi | e phase andm!ﬁth ea"@%f?ﬁ%ﬁ@é'ﬂ?ﬁie&o‘ljéﬂecﬂforme %m?rhiecélemladf@@
given are rel atl

dit ’é‘P ? ht
distribut olnOns } f%?%:%% f‘uif% oF %i@ks wrullge
Sithre lapatal |tlé%S

p0| arization m Cﬁgﬁﬁg

given are aver aggoM&beé er was ESUC'[ or product-
Mn/. Mn Phase transition (g/ nol)

[eNs} H 6 0 T@'@ducts 850@&1:@18811 245udell, the hdmopolymers 6 O
-F 35000havind a méhoiébic aniBf Ifdtmula A-24 obtaGhed as welll00 .
1.13 C. 163. & the.dégree of GpolymeriZixtion and ]1:1@@ha3&35:rans¢t:.m8 I
H 6 0 -Chemperatugés$0df thechomom»lwers Sirel4dmpil@ds in Fable 1.

- Oél% 52800The. average, number M, 101/ the mglecuwlar Weight and the 93900

1.67 C. 118. averaide weight My -@fl the moleBUr weight wege msugedln

| CH3 6 0 bprgel permexuign chpomatoqraplyy on l@gaswra cnclmmns

_ f firm Water ith dim
C. 80. S 117. P mthlum romide (0.02 mg‘?%j)éas ‘the mobc%l:f%%ase atd>

. u51ng a refractive index detector. The numerical values

o given are relative values based on polystyrene standards
measured under the same conditions. My/M, is a measure
for the breadth of the molecular weight distribution. The
phase transition temperatures were determined by
polarization microscopy and with differential
thermoanalysis; the values given are average values.
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The follow ng nononmers can be pol ynerized to the honopol yner

analogeus manner :
ani lide* 4-(6-net
4-{11- met hacryl yl

4- (6- met hacryl yl oxyhexyl oxy) benzoic acid N
Exanpl e 4 250 g of 4-(6-nethacryl yl oxyhexyl
250 mg of 4-nitro- 4'

azoi sobutyronitri
sol uti on was evad
(99.999% . After

In an
"4- (3- Met hacr yl yl oxy’pr opyl‘oxy) benzoi ¢ acid 4-nitro-
hacryl yl oxyhexyl oxy) benzoi c aC|d 4-nitro- anilide:
oxyundecyl oxy) benzoi ¢ aci d-428-nitroanilide

ial g'ltro-z-pyridyl)am' de.

(6 met hacryl yl oxy- hexyloxy)azobenzene and 5 ng of

cql anq¢3t hen eaq@,hlomg ss@d Wi t h ni nggen
renewed evacuation the solutlon was heated to 60/ err] for

Lgued t

24 hours. Subseqy
nmet hanol . The sej
di met hyl f or mam dg
added dropw se t(
stirred for 5 hoyg
separ at ed product
with glass trans
Copol yners of thd
case) are prepar{
4- ((6- et hacryl yl ¢
- (et hacryl yl oxy,
4- (6- met hacryl yl g

ently, the reaction mxture was poured into 500 m of
H at ed ol yorer ~0CHf | | t e280O00f f 1laBd di s6ol ad i &.20301 df
. HThis 6ol Wi orPrvas filtasedot hlozgh a 8.[ 206} Si| 139.ahd

K00 n6 of Gret kol cool 83108 - 28@3 TheCni 363k eSwad 9. 1
B whi & wdt mi mdrIt o roonﬂﬂ@ﬁﬁeré@éﬁe SGbsééﬁenily t he
Ras fifter®d | Ther e 38808 oBt-Ziéned §30 ﬁg of-c 3Pyﬁe
tC8a t hper®ut ur®GHa N) 752800 and9%| . pS- (X&) $25827-
3 | o ngqh) rs (wei.dR09%0at ilo 67 -2§: };ﬁ'ié°e%99
% arf an 0g0i manne 8000 2.20 C. 142 . o 1
) xyﬂgmy) enz acid Zsﬂgpho£y°3anllgde1§ﬁd é-niigo-f
E’% ZeNS, 53600 2.31 . C. 183. S. 325. I
XY xyloxy) enzoi ¢ acid 4-cyano< ‘anilidé an

zoic acid 4-nitroanilide,

=

4-nitro-4'-(6-mnet

acr yT yI oXyNexyr oxXy)azo- Denzene.

4- (3-met hacryl yl oxypr opyriex d1Qviding aoindmérs cad banipbilghedided- Bot tRes

- (3
4-(11- nethacrylyl

t hacryl yl oxtygnicgylymer dézn-arb@anadlogous manner:

oxyundecyl oxy) benzoi c acid 4-

4- (3-Methacrylyloxypropyloxy)benzoic acid 4-nitro-
anilide;

4-(6-methacrylyloxyhexyloxy)benzoic acid 4-nitro-
anilide; _

4-(ll-methacrylyloxyundecyloxy)benzoic acid 4-
-nitroanilide

4-(6- methacrylyloxyhexyloxy)ben201c acid N-(5-
-nitro-2-pyridyl)anride.

Example 4

250 g of 4-(6-methacrylyloxyhexyloxy)benzoic acid
4-nitroanilide, 250 mg of 4-nitro-4'-(6-methacrylyloxy-
hexyloxy)azobenzene and 5 mg of azoisobutyronitrile were
dissolved in 5.9 ml of dimethylformamide. The solution
was evacuated twice and then each time gassed with
nitrogen (99.999%). After renewed evacuation the solution
was heated to 60°C for 24 hours. Subsequently, the
reaction mixture was poured into 500 ml of methanol. The
separated polymer was filtered off and dissolved in 20 ml
of dimethylformamide. This solution was filtered through
a 3 ym filter and added dropwise to 500 ml of methanol
cooled to -78°C. The mixture was stirred for 5 hours
while warming to room temperature. Subsequently, the
separated product was filtered off. There were obtained
330 mg of copolymer with glass transition temperature
{(G-N) 75°C and cl.p. (N-1) 125°C.

Copolymers of the following monomers (weight ratio



-

-nttroanilide and 4-nitro-4'-(11- nethacrylyloxyundecyl oxy) azobenzene.
Cainms 1. A polynmer, characterized in'that it contains as the nononeric
unit a group of the general formula [err] [err] wherein [err] represents
hydrogen, methyl, ethyl, fluorine, chlorine; Zﬂwrﬁne cyano or phenyl:

[err] denotes oxigen sulghur -NH or -N( e signifies al kyl ene mnth 3-15
carbon atons in }chno?ﬁ tbn%ﬂ??) aa%rpﬁ%ﬂarﬁ I“'rr@t%?l“éﬁ@%‘ﬂ‘&uﬂ‘ai’@elrepl aced

by oxygen or sulphur enot es ovaI t bond Q

sul phur: ri ngs A, gﬁéj‘u ?% %ﬁ%ﬁzlﬁe@ﬁﬁ h@l}%l‘igg a m@%’@ﬁyl S
unsubsti t ut ed or gﬂ étuted W alo oxy and’for cyano and
i n which optlonally One4£%tiﬁé%ﬁhé¥yi ﬁ?ﬁéﬂi%&%iﬁﬁ%ﬁ%&%cr%Ehﬁcﬂdc9ﬁno-
nitrogen; ring GAREPIi&SeEMS Lﬂ:@f@rw Y et dydl 1o yiheiyll bixed a@lo-
substituted w t hpepzegen, nethyl, nethoxy and/ or cyano and in which
optionally one CH group40(3imctﬁit;yrymnxypddvyidxyjuﬂnuilhyanuﬁragaﬁtmb-
represent s transafilide cand eyt Eteg- 4 s mist Haarr iyl oxyprepydoxyd azerr |
stands for - CONHpemzen®HCO-; or n stands for the nunber 1, one of the
groups [err] representsd= CI}#me%hacmv{xioxxnndqthQMW@me@zonneagﬂéuﬁs [err]
and [err] denot e’snht§? i E149)\20¢ - Bbiep -4 'er(Yl-matha cayd Niloxyendegydgen,
hal ogen, cyano, P¥Y}32@Penzengy«y|l group in which optionally one nethyl ene
group or two non- adjacent nmet hyl ene groups is/are replaced by - 29 -
[err]* C L M i 1:1 in each case) are prepared in an anal ogous
maRper : 4-(6-net% %}??yloxyhexyloxy)ben20|c acid 4-met hoxy- anilide and

4-ni tro-4'-(6-nmethacrylyl oxyhesihpe &)y)qggt at it contains as
4- (6-met hacryl yl gxy hggNb Ryl @ UWRPE Ca BB A g@”ﬂgr'a‘i‘ € fd3tmula
4-nitro-4'-(6- nethacrylyloxyhexyloxy)azo- benzene;

4- (< et hacryl yl oxypr opyl oxy) benzoi ¢ acid 4-nitro-

-CH CR

B O e

wherein Rl represents hydrogen, methyl, ethyl,
fluorine, chlorine, bromine, cyano or phenyl;: X1
denotes oxygen, sulphur, -NH- or -N(CH3)-:; R2
signifies alkylene with 3-1% carbon atoms in which
optionally a non-terminal methylene group is replaced
by oxygen or sulphur: X2 denotes a single covalent
bond, oxygen or sulphur: rings A and B each
independently represent 1l,4-phenylene which is
unsubstituted or substituted with halogen, methyl,
methoxy and/or cyano and in which optionally one

o CH group or two CH groups is/are replaced by nitrogen:

N’ ring C represents l,4-phenylene which is unsubstituted
or substituted with halogen, methyl, methoxy and/or
cyano and in which optionally one CH group or two
CH groups is/are replaced by nitrogen or represents
trans-1l,4-~cyclohexylene; n stands for the number O and
zl stands for -CONH- or -NHCO-; or n stands for the
number 1, one of the groups Zl and 22 represents
~-CONH- or -NHCO- and the other of the groups Zl and
22 denotes a single covalent bond, -CHCHj-,
~CHz0-, -OCHz~, -N=N-, -CONH- or -NHCO-: and R3
s1gn1fies hydrogen, halogen, cyano, nitro or an alkyl
group in which optionally one methylene group or two
non-ad jacent methylene groups is/are replaced by



-

anilide and 4-nitro-4'-(3-nethacryl yl oxypropyl oxy)azo- benze
4- (11- et hacr yl yl oxyundecyl oxy) bénzoi'c aci d 4- nitroanilrF”'

4-nitro-4'-(11-net hacryl yl oxyundecyl - oxy)azobenzene. C ai ,ﬁ mﬂr"ﬂ”wﬁl "’
characterized in that . |t contains as the nunaﬁerrc unit a gfoup

general formula L % 5] wher ei n err resents h 3 en neto,
ethyl, fluorinel hF AE! SFSﬁQnét c P& a&F pH@n?F‘a dkygen

sul phur, =N or - N(CHE) 62 Ra@ivhiyA% 3% bteft% f‘arabqnféﬁm N
whi ch opt i onal | g3 13@@" hﬁ'a”hﬂﬁxt t’frfl T S Sayhead 1k o
sul phur; [err]. geneleds;a single coval ent bon oxygen or sulphur rrngs A

and B each independent hy(BeﬂéQﬁaf&trylﬂoWMl&&y\We(ﬂidﬁ @rddoat-idydras or
substituted w t aniadlidgeeandmathyltrort'h@ey mettaer ydydoxydiecyi Lo xy)iazdo - o
optionally one Gengeaep or two CH groups is/are replaced by nitrogen; ring

C represents 1, 4- phenylerd-weitba ciry lyloxtypriopylokydbenziodic @agtidd Avnitro-

hal ogen, nethylan#éﬂﬁ@x?“énéﬁ@#téﬁaﬂd-dﬁdﬂﬁ#hﬂﬂnﬂiﬂhﬂﬁﬁﬁ%ﬂﬂﬁ}QﬁXQQ&?group

or two CH group§eP§F§Pe replace ni trogen or represents

trans- 1, 4- cycl ohexyl end sP&ﬁ craﬂvﬂné x% IH4 T or
-CONH or - NHCO"n1§r: ﬁ“§ ﬂ “t‘l’i’é‘r’f&rrr&er €‘8\?§ LRy
represents - BXY onﬁﬁ Snd the ot her of the groups [err] and [err]
denotes a single coval ent bond, [err] [err] signifies hydrogen, hal ogen,
cyano, nitro or~33ialky!l group in which optionally one nethylene group or

t wé non- adj acent net yl ene groups is/are replaced by 30 * C L MS*
oxygen and/of sul phur.12. A foR§meEl chatctietdzied GnditRat ithdodin efk
in that [err] repecmononeridr agdn @ group/lof [ther jgeteraleformulan and [err]
sKgnrfres a srngle coval ent bond or oxygen.

-CHZ -CR

R RCarO o I

wherein R1 represents hydrogen, methyl, ethyl,
fluorine, chlorine, bromine, cyano or phenyl: X1
denotes oxygen, sulphur, -NH- or -N(CH3)-: R2
signifies alkylene with 3-15 carbon atoms in which
optionally a non-terminal methylene group is replaced
by oxygen or sulphur; X2 denotes a single covalent
bond, oxygen or sulphur; rings A and B each
independently represent 1l,4-phénylene which is
unsubstituted or substituted with halogen, methyl,
methoxy and/or cyano and in which optionally one
(. CH group or two CH groups is/are replaced by nitrogen:
. ring C represents 1l,4-phenylene which is unsubstituted
or substituted with halogen, methyl, methoxy and/or
cyano and in which optionally one CH group or two
CH groups is/are replaced by nitrogen or represents
trans-1l,4-cyclohexylene; n stands for the number O and
Zl stands for -CONH- or -NHCO-: or n stands for the
number 1, one of the groups 2zl and Z2 represents
-CONH- or -NHCO- and the other of the groups 2zl and
22 genotes a single covalent bond, -CH3CHz-,
~CH30-, -OCHz-, -N=N-, -CONH- or -NHCO-; and R3
s1gn1f1es hydrogen, halogen, cyano, nitro or an alkyl
group in which optionally one methylene group or two
non-adjacent methylene groups is/are replaced by



.,

3., A polyner according to claim1 or 2. characterized in that R2
srgnrfles al kyl ene with 3-11 carbon atons, preferably polymethylene. A4.

pol ynmer ‘according to any one of claims 1 to 3, characteri m w.m”mlm“k
represents 1, 4-phenyl ene or 1, 4- phenylene W ao i-s substlﬂ “n

hal ogen, nethyl met hoxy and/or cyano, ring B denotes pyridi né-255- Hly ,
pyrintdine-2,5-diyl qugﬂnrﬁndydiwﬁqmphqmwrldazrne 2.5- -diyl,

1, 4- phenyl ene or henyl ene which is substituted wth halogen met hyl ,

met hoxy and/ or cyano g A RplyReAgqard ing te 131&-1@5/@4 I‘Fél)?flaéﬁe!lzed in

1, 4- phenyl ene or %hat %ﬂ?ﬁQ§Qﬂﬂﬂ$HQJBﬁ§P“b¢ hgpggéﬁs met hyl
met hoxy and/ or cy%ﬁ%g cﬁﬁﬁﬂ% %ﬁﬁxﬂwﬂ%ﬁ? Qﬂﬂ? SFnﬁxlgFB 4,

characterized in that [err te | | e t [err] and [err]

represents -CCNH A P % 41 %§Q1 %cgrqing to

any one of clalns ﬁy he MONOMET |
ﬁe rr err &herern

unit a group of t gener ornu [err] represents
hydrogen or methyl; si WlﬁdﬁﬁnéWWMrﬁﬁQ:dMatd} Inkl otaichaimst Ako %4
denotes a single enaﬁ&m:i)mﬁ i thataing ING dprexdmaent, a-pbhenplengl ore,
pyridi ne-2,5-diyl1, pyphenyleéwe viich Vis substditutred Wittty hadiogeyw,i tezhye-
-3,6-diyl; ring Emethoxpecamd/dr oydmny | rim @& derates pyrddinel-ahséxdligde; Z3
denotes a -si ngl e pyrurbding-2.s§-aiyl NHEDa2 iaved 2y Sevdtd Mlor iy rtidag inke2, 5-

si gni fi cances gi ve@iyh. cl édrplienylene ppdAnphenyiens whichk isy sybstituted
claijis 1 to 6, chﬁté@t%ﬁl?ﬁﬁﬁdrﬂQQﬂﬁldzﬂQﬁRﬂﬂﬁ|&§ﬂﬂqquﬁYﬂﬂ9 a@ﬁléﬂmﬁec

[err] - 31 - signifigs tgans4}. %ciﬁclb’rftﬂﬁi’ﬂ@n%%ahd phenydene ol
-al koxy. 8. A pké hox;%gzn %r‘!@‘t'b I puhatigute M?'é‘-hlhﬁc}%en- methyl,

¥¢ 5. A polymer according to any one of claims 1 to 4,
characterized in that Z2 denotes a single covalent bond,
-CHzCHz-, -CHz-0O-, -OCHz-, -N=N-, -CONH- or -NHCO-

and 21 represents -CONH or -NHCO-, preferably -CONH-.

S 6. A polymer according to any one of claims 1 to 5,
v characterized in that it has as the monomeric unit a group
of the general formula

| s 4 1-7
CO0— RL-X 'Q-CONH—@-€23—-@-)—R3
n
N wherein RrR% represents hydrogen or methyl: RS

signifies polymethylene with 3-11 carbon atoms; x4
denotes a single covalent bond or oxygen; ring D
represents l,4-phenylene, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, pyrazine-2,5-diyl or pyridazine-
-3,6-diyl; ring E represents l,4-phenylene or trans-
-1l,4-cyclohexylene; z3 denotes a single covalent
bond, -CH,CHp-, -CHy0-, -OCHz-, -N=N-, -CONH-

or -NHCO-; and n.and R3 have the significances given
in claim 1.

7. A polymer according to any one of claims 1 to 6,
characterized in that R3 signifies fluorine, chlorine,



~_

characterlzed in that the nunber raverage of the nol ecul ar II
by gel” pernmeation chromatography“w th di met hyl f or mani de a mmnmﬂﬂmﬂﬁ l
st andards anmounts to 5000-2000000 g/ nol, prefgrably 10000- 200000 @ s

copol yner é&ccording to any one of clalns 1 to 8 characterized in that the

fraction of one brombne,nogane(initnei sSCpiC{pralkyl lommmyHe,t0 at | east
30% preferably aalkexgt 50% 10. Conpounds of the general fornmula [err]

[err] [err] R whereln R1 represents hydrogen, methyl, eth |, fluorine,
chlorine, bronine, cfano 8rPRRERS F a %‘H? 1%n’%ﬂe’=§% L SH3iRE 1 Q¢ or
[err] signifies ShR ﬁﬁérﬁﬁﬁﬁpggls 2 BRRL 3V tiithelecplar

non-termnal net £a§ phy yigh _

?ﬁzgggzﬁznf:cgig%ﬁ‘?ﬁ%gﬁ Bﬁp%'z:% §%§= ’%%%ﬁaﬁfﬁ e e
t t t

\é\nl’ oup gl’ O?\?\Kr)] Clr-r|egl’ ggﬁg:ﬁé Oéxpé?% F%X‘ggfdﬁgéifﬁaig V:‘i%):% Oéﬂlﬁls q'neco

1, 4-phenyl ene whipghoa e oo URLEE bs o tbe b awt hyl ,

met hoxy and/ or c»aaeeaad1ynawhlebsepsogna y one CH group or tmo CH gr oups
| s/are replaced by nitrogen or represents trans-1, 4-cycl ohexyl ene; n stands

for the nunber O andlperr ompevndsf ot eﬁE)ﬁenera}rﬁﬁKhulaw n stands for the
nunber 1, one of the-groups [err] represents -CONH or -NHCO and the other
of the groups [err] and [err] denotes a single covalent bond, [err] [err]
signj fies hydrogen, hatggen. cyano nitro or an alkyl group in which
optionally one nethyl en8\group %n 505 roups I s/are
repl aced by oxygen and/or csd ure offthe
pol ymers in accordancglﬁfth cIa|n11 re > ’Zing a
nmodgmer of fornula Il defined in claim10 alone or together with
conononers.

wherein Rl represents hydrogen, methyl, ethyl,

fluorine, chlorine, bromine, cyano or phenyl xl

denotes oxygen, sulphur, -NH- or -N(CHj3)-:

signifies alkylene with 3-15 carbon atoms in which

N : optionally a non-terminal methylene group is replaced
by oxygen or sulphur; X2 denotes a single covalent
bond, oxygen or sulphur:; rings A and B each
independently represent 1,4-phenylene which is
unsubstituted or substituted with halogen, methyl,
methoxy and/or cyano and in which optionally one
CH group or two CH groups is/are replaced by nitrogen;
ring C represents 1l,4-phenylene which is unsubstituted
or substituted with halogen, methyl, methoxy and/or
cyano and in which optionally one CH group or two
CH groups is/are replaced by nitrogen or represents
trans-1l,4-cyclohexylene; n stands for the number O and

. Zl stands for -CONH- or -NHCO-:; or n stands for the

Ao number 1, one of the groups Zl1 and Z2 represents
-CONH- or -NHCO- and the other of the groups 2zl and
22 denotes a single covalent bond, -CH2CHz-,
-CH20-, -OCHp-, -N=N-, -CONH- or -NHCO-; and B3
51gn1f1es hydrogen, halogen, cyano, nitro or an alkyl
group in which optionally one methylene group or two
non-ad jacent methylene groups is/are replaced by
oxygen and/or sulphur.

1l1. A process for the manufacture of the polymers in
accordance with claim 1, characterized by polymerizing a
monomer of formula II defined in claim 10 alone or
together with comonomers.



[err] 32 * CL MS* 12. The use of the poly I n accordance with
any one of clains 1 to 9 in optics, especially in mtegrﬂmumnﬁﬁ u"
optoelectronlcs and/or for information storage. 13. The u 3“&
i n ‘accordance with any one of clains 1 to Q fyr -t he separati®n “of "m &t ut es

of substances, especially for separating nenbranes for the separation of

m xtures of gases orlas drisd atseorsf yttxdﬁem:elymrergasx accordaogeaptith any one
of claims 1 to 9 in optics, especially in integrated
optics, in optoelectronics and/or fér 1nformat10n storage.

13. The use of the polymer in accordance with any one
of claims 1 to 9 for the separation of mixtures of
substances, especially for separating membranes for the
separation of mixtures of gases or as a stationary phase
in gas chromatography.



