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CROUPS 5 The invention provides novel cross-1inkable,

phot oactive sil ane derivatives and m xtures with 3-aryl-acrylic
acid esters and am des as well as their use as orienting layers for
liquid crystals and for the production of non-structured and,
respectively, stSUANEe® IAJAVES| INGORROBATING RHOTOREACGHI¥E syst ens. 10
The orienting layer is of particul aGROYGRSficance in (electro-optical)
liquid crystal devices. It serves the purpose of guaranteeing a uniform
and di sturbance-free alignnment of the nolecul ar axes. 15 Uni axi al l'y
rubbed pol ymer orienting |ayers such as e.g. polyimde are usual ly used

for the.orient a] L liguid crystal ules in.ligui . st-al
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exarrplf In"the case of Thin Film Transistor (TFT)- TN LCD s can | ead
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st ruct ur ecarst distuirbandeafree siligniment ¢ehthe3toléaudat mmes.of orientati on can not
be varied locally by rubbing. Accordingly, mainly uniformy directed

| ayers_of large_area can be produced by rubbing. Structured orienting
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orienting direction in this procedure. However, some serious disad-

vantages are associated with the rubbing and these can severely

20 influence the optical quality of liquid crystal indicators. Thus, by
rubbing, dust is produced which can lead to optical failure in the
display. At the same time, the polymer layer becomes electrostatically
charged, which, for example, in the case of Thin Film Transistor (TFT)-
TN LCD's can lead to the destruction of the thin layer transistors which

25 lie below. For these reasons the yield of optically fiultless displays in
LCD production has hitherto not been optimal.

A further disadvantage of rubbing is that it is not possible to
produce in a simple manner structured orienting layers, since the
30 direction of orientation can not be varied locally by rubbing.
Accordingly, mainly uniformly directed layers of large area can be
produced by rubbing. Structured orienting layers are, however, of great
interest in many areas of display technology and integrated optics. For
example, the viewing angle dependence of Twisted Nematic (TN) LCD's
35 can be improved with them.

Orienting layers in which the orienting direction can be produced
by irradiation with polarized light have been known for some time.
Thereby, the problems inherent in rubbing can be avoided. In addition,



by.frradiation wi th polarized |ight have been known for sone tine.
Ther eby, the problens inherent in rubbing can be avoided. In addition,

2 there exists the possibility of producing a different orienting
direction in a regional manner andthus to structure the orienting
| ayer. One possibility for the structured orienting of liquid

crystal s them étisethd pessilitite of produdapabdifelan Obriestihgidirad¥Rnl ecul es in
order to .phgt ochem cal,l y i nduge referred,diyection by irradiation
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in |iqui dighfsddguidgrastals swhitohcareistcontaghwithitherpwiface of a thiugs. Vol . 31
(1992), 2%5Rdidtad 1byer, Rre oRibutardd o dRnEallyon this BOLAPRIT bonded

phot or eact,i ve,.ci nngr.m c, acj d groups | nduced by I rradiation with | i near
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procedur e Ri SQt.r £ _po r .network,is produced j n.t he photo-
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| ayers are“requl romuse 1’n orienting |l ayers can
al so be used, for exanple, for the production of so-called hybrid | ayers as

585 0ha. ER. A D e R B b By Boh U B E ORI O e
for exanpPBen ngfg‘g%',nplﬂ?lg% rystalilayerssis desquiRed A RS- rk ABRL
Phys. Vol. 31 (1992), 2155. In this procedure the dimerization of polymer-
bonded photoreactive cinnamic acid groups induced by irradiation with
linear polarized light is used for the structured orienting of liquid
25 crystals. In contrast to the above-described reversible orienting
procedure, an anisotropic polymer network is produced in the photo-
structurable orienting layers described in Jpn. J. Appl. Phys. Vol. 31
(1992), 2155. These photo-orientable polymer networks are primarily
usable where structured or non-structured liquid crystal orienting
30 layers are required. Apart from use in LCD's, such orienting layers can
also be used, for example, for the production of so-called hybrid layers as
are exemplified in European Patent Applications EP-A-0 611 981,
EP-A-0 689 084, EP-A-0 689 065 and EP-A-0 753 785. Optical elements such
as, for example, non-absorptive color filters, linear and circular.
35 polarizers, optical delay layers, etc. can be realised using these hybrid
layers of photo-structured orienting polymers and cross-linkable lower
molecular liquid crystals.




35.npolarizers, optical delay |ayers, etc. can be realised using these

hybrid | ayers of photo-structured orienting polynmers and cross-Iinkable
1 ower nol ecul ar liquid crystals.
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order to I ent e th stil] .non-irradi at’ed lons in a her direction,
can ofP)WBePReHo ?ﬁ?tls\rm’emtnh%al’fﬁ %K’/‘il%’@%l oncpEeAntiRPte tes are
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the | ayer _ . an lose theit_s art ot ochem ca
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20 can only be carried out when the previously irradiated sites are covered
by a mask. On the other hand, the already oriented regions of the layer
can lose their structure wholly or in part by photochemical side-

reactions.

25 A further disadvantage of the previously used cinnamic acid
polymers is that no tilt angle occurs in the case of orienting surfaces
produced from these materials by a simple irradiation with polarized
light. In particular, for use in LCD's the orienting layer must produce a
tilt angle in addition to the orienting direction.

In the case of the aforementioned uniaxially rubbed polymer
orienting layers this tilt angle is already produced by the rubbing
procedure on the polymer surface. When a liquid crystal is brought into
contact with such a surface, then the liquid crystal molecules lie not

35 parallel, but inclined to the surface, with the tilt angle thus being
. conferred to the liquid crystal. The size of the tilt angle is thus
determined not only by rubbing parameters such as, for example, feed
velocity and contact pressure, but also by the chemical structure of the
polymer. A tilt angle between 1° and 159 is required for the production of



praocedure on the polynmer surface. Wien a liquid crystal is brought into
contact with such a surface, then the liquid crystal nolecules lie not 35
parallel, but inclined to the surface, with the tilt angle thus being
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I|nked Vi ac th trial koxy- sil ane group have recently
been repo?#eagl Q’E? t\gt il20 171 (1996). In this case, the

trial Kéxysil ane group serves to anchor the cinnamc acid 20 wunit to the
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t hey thereby always situated in the 2-position (ortho-position) of the cinnamic
acid ester. For the production of the orienting layer, the trialkoxysilanes
are firstly applied from a solution to the glass carrier. Thereafter, the
25 orientation is effected by irradiation with linear polarized light of 259 nm
wavelength. The capacity of the thus-prepared layer to orient liquid
crystals is ascribed to a reversible Z/E isomerization. On the other hand,
when the cinnamic acid molecules are irradiated at 330 nm, they
become cross-linked. Thereby, the orientation capacity is lost in
30 proportion to the degree of cross-linkage.

(

The orienting layers produced in this manner have the same
disadvantages which the cinnamic acid polymers described above have.
Also, they have an insufficient photochemical and thermal stability,

35 since the Z/E isomerization is reversible and therefore leads to problems
of re-orientation in the case of multiple irradiation. Moreover, they do
not alse have the capability of inducing a tilt angle.



bep‘orre cross-linked. Thereby, the orientation capacity is lost in 30
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pattern. P ) It has surprisingly been found that silanes which are

linked via a 10 spacer with 3-aryl-acrylic acid derivatives as the
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0 15 of the orienting layer and simultaneously to an excellent orienting of the

liquid erystal, which is featured, for example, by a very good contrast.
Moreover, tilt angles can be produced upon irradiation with linear
polarized light.

20 The present invention provides silaneg of general formula I:
X1
FAOHOA O
5 \
X : N
0 I
wherein
2 XL, X2and X* - are alkyl, alkoxy or halogen, and at least one of -
these residues is either alkoxy or halogen;
S1 :is a spacer unit, such as a straight-chain or _

branched alkylene grouping represented hereinafter

by -(CHg)y-, which is optionally substituted by one or
30 more fluorine, chlorine or cyano substituents, or a

chain of the formula-(CHga)p-L1-(CH2)s-L2- in which

L1 and L2 each independently is a single bond or

cross-linking functional groups such as O, COO,

00C, NRZ2, NR2-CO, CO-NR?, NR2-COO, O-CO-NR2,
35 CH=CH or C=C and R? is hjcl.x:égéﬂé-r lower atkyl;



V\,her.‘ei n 25 Xerr], Xerr] and X err] are al kyl, al koxy or hal ogen,

and at | east one of these residues is either al koxy
or hal ogen; Slerr] ; IS a spacer unit, such as a
straight-chain or 6 branched al kyl ene groupi ng
represented hereinafter by -(CHerr])[err]-, which

is optionally suwhstd §ut ed aby eatte aovh@8 number of 1 to 20, with thermmoeisbl uori ne,
chl orine or cyano substit chain of the
formula-(CH err])[err] -L[ggﬁxsféli%q‘r])[err] L[err]- in which

L[err] and L[erritgdeh i nisephenylent whichss ansibstitieedbond or

cross-1linking functional BHR n?lé&F t(é)%ag@g chlc ne, cyano, OQC,
NR[err], NRerr]-CO CO N f ﬁﬁ] Cg%%} T%’S

CH=CH o® Clerr]C and R er;f kylgriallpsy @yriting Qiedid) @ynmldme- ,5-diyl,

6 rand s 1 m&ﬁxaaeiz @-d‘ﬁh%ﬁcl@b!é"@ﬁ{e ofs-diyt Opig@ridhd-h t he
provi so hat r+S[ r& ring A

i s phenyl ene which is uns ot g{@ape‘gpzme iyly optional ly
SubS} Lut ed wit gufg Bgr Lne.is iﬁﬁrﬂ[én@@vm&yﬁﬂﬁlsubsnﬁned or al kyl
or al koxy, pyridine-

1, 3-di oxane- 2, 5-di yl, cyc 1gr)x<an§ésq1)%ﬁﬂgﬁe$ v%ﬁﬂgg%dr&ne chlorine, cyano

1, 4-di Y9 or pi per azi ne- 1, alkgtl pr:alkoxy, pynd1ne-2;5 d@’prlemld1®~31¢e¢5§Vﬂ,ene whi ch
i S unsubstituted or 1,4- or 2,6-naphthylene, 1,3-Up4:4H8 BYdI?pQISt ituted with
fluorine, chlorine, cyanom%é}e}@ed}f; divl: or al koxy,
pyridine-2,5-diyl, pyrim FaLYL; 1,4- or
2, 6| nﬁpht hyl iniY;lYlg di OWﬁeﬁaﬁbxfﬁy #ra sin le covalent bond,- ] d .

cycl ohexane- iy . 0. _cobe y §__ nen y|s
a single coval ent bond, (CHa)-, -0 (% co dOC errvg[

-CO-, -0 0, -00C, -NRRANLO-, =(®2&R[Q>r fQ-(CHu-, -(CH2>u—

R[err]N-CO (CH[err])[m@_(@Hz)u%,géL_gfr])[err]

-(CHerr])[err]-NR[err]-
-NR[ err]-(CH erB Y[err]- ‘W@F@eﬁ or lower alkyl; Ryerr] i s hydrogen or
| ower al kyl ; hol ol e nunber of 1 to 4,
u o s a whol e {?1& weoreo}lmger 6&3?0% m n each
i ndependently i8 0 or 1; isa whole numbef Pﬁé te3; i s phenyl ene which is
unsubst®t ut ed om, n each independently is O or Ioptional |y substituted with

fluorine, chlorj
pyri m di ne-2, 5-

hﬂg %cyanois phen ne, wﬁgh is unsubstituted or’ al kyl or al koxy,

optlona ly substituted with fluorine, chlorine, cyano,
alkyl or alkoxy, pyrimidine-2,5- or 8,5-diyl, pyridine-
2,5- or -2,4~diyl or -2,6-diyl, 2,5-thiophenylene, 2,5-
25 furanylene or 1,4- or 2,6-naphthylene; and
Z is -O- or -NR*, in which R* is hydrogen’
or lower alkyl or a second group of formula D, in
which
D is straight-chain or branched alkyl with 1 to 20
30 carbon atoms optionally substituted with fluorine or
chlorine or a cycloalkyl residue with 3 to 8 ring atoms

optionally substituted with fluorine, chlorine, alkyl or
alkoxy.

35 The silane derivatives in accordance with the invention can be
used individually or in mixtures for the formation or orienting layers.
As components for such mixtures there can also be used, in addition to
one or more further compounds of formula I, other cross-linkable silane
derivatives which are usual for the silanization of inorganic, oxide-



2,5- or -2,4-diyl or -2,6-diyl, 2,5-thiophenylene, 2,5- 25

furanyl ene or 1,4- or 2,6-naphthylene; and Z Is -O
or -NR[err]-, in which R err] is hydrogen or | ower
al kyl or a second group of forrmula D, i . whi ch

D IS straight-chain or, branched al kyl with 1 to 20 30

carbon at cuntaipingsarfacesufostéxample Withrsitdneodénmeatives of the general
chl ori ne Ofrorﬁ%tﬂlé(:l oal kyl residue with 3 to 8 ring atons
optionally substituted with fluorine, chlorine, alkyl or

al koxy. 35 The silane derivatives in accordance with the invention
can be used individually or inytixtures for the formation or orienting
| ayers. As conponents for sughgmixéufes there can also be used, in
addition to one or nore furtheraconpounds of fornula I, other
cross-|inkabl e silane derivatives which are usual for the &Ll ani zation
of inorganic, oxide- 7

contai nirng surfaces, for exagpl e wth 3|t1 age derjvatives of the general
formula [err] wherein X1, X2 X% and S are defined as set forth above and M is a

Il 5 mudogemic mesijueror] lowzt elky] or atkexy.] and S[err] are defined as
set forth abqve .and Mi nmesogeni ¢ residu wer al kyl or

. . or |
al koxy. U BHEFEES U % '?h\ﬂ,ﬁ?@%n&}rﬁeé%" ?CPE’EPé‘PGEFIQ?chHﬁ ent of general

formul a |, foarmilallsaranlselyreebjeaf of tite prasentinvavenii on. 10 The
tern1"g§sogenic residue” is in the scope of the present invention a
group rresponding to general formula Il [err]

The term "mesogenic residue" is in the scope of the present invention a
group corresponding to general formula ITI.

----- O-HEO-£@-
n m

wherein rings
Al, A and A* . each independently is phenylene which is
unsubstituted or optionally substituted with fluorine,
chlorine, cyano, alkyl or alkoxy, pyridine-2,5-diyl,
20 pyrimidine-2,5-diyl, 2,6-naphthylene, 1,3-dioxane-2,5-
diyl or cyclohexane-1,4-diyl, with 2 maximum of one
of the rings being different from phenylene or

III

cyclohexylene;
Q is lower alkyl or alkoxy in which one or more
25 hydrogen atoms can be replaced by fluorine, fluorine,
chlorine, cyano or nitro; and
n, m as well as
Y1, Y2 have the significance given above.
30 M in the mixture components .of formula II preferably is

lower alkyl or alkoxy or a mesogenic residue of formula III in which n
stands for 0 and m stands for 0 or 1. Further, those mesogenic residues
of general formula III in which n stands for 0 and rings A2 and A3 each
‘independently is phenylene or cyclohexylene, Y? is a single



wherein rings Alerr], Alerr] and Alerr] each independently is

phenyl ene which is unsubstituted or optionally
.Substituted with fluorine, chlorine, cyano, alkyl or
al koxy, pyridine-2,5-diyl, 20 8 pyri m di ne-2, 5-diyl,

2, 6- napht hyl ene, 1, 3-di oxane-2, 5- diyl or

Cycl Ohgxaaﬁralezﬂrmdd ~CHJOHA Loﬂ@@f -QB€Hy-, -CO-0- or -0-0C-and @ of the
ri ngs el

r@.x
fferent
cycl ohexy’F‘Sﬁéées lower alLle@- gﬁ‘ (°Pt1°‘|’*%u¥ Sukstittrd byfuenineky in which one
or nore 2fuorine, chlorine or cyano hydrmefsired.ons can be replaced by fluorine,

fluorine, chlorine, cyano or nitro; and n,
m as well as Y[err], Y[err] have the significance

gi ven &bove. @uite particularip pm&rme&tame ekhosmpﬁmanfescouipo‘rmmmloﬁ |

pref erabl %{ e of formula
11 in \mlyorhﬁula I 15 cc}ilawglfgn gﬁ %%%i lggifgg Icefg&‘@us#her t hose

mesogeni cfaretilguds in Whl@h I@@ﬁdrlalsmlui ﬁfm @ and| Qiis lommcalkylwaihexy or 0 and

rings Al ephiioR4 g{lggﬁﬂutg&%thﬂudrmgependent ly is phenyl ene or
cycl ohexyl’ene, err] is a single
8 coval ent bond, -CHerr]CHerr]-, -0, -CHerr]-O, -OCHerr]-

- CO Oq00r - O O the &uchres msmar&ax@% drﬁhﬂiheéihl&h‘hh@ﬁ thk l@aﬁyen(tqﬁt i onal | y
substltut%g by ,f l.uo

f d.
5 dpEYRRRY WS deatetr PEtFRBd g st Rine o BORBA LR o of
formula | $m|aﬁem,ﬂ1han ollegghtd 50%, pwfera]al]ykgmallai #omyovequalries3fae of

formula I %%%]%bs%'aﬁg?tﬂ?xﬁto?%ﬁugﬂo ?g%pd Qis lower alkyl or alkoxy

optlonally su uorl In the mxtures in
accordance with the invention the content of sil ane derivatives which

do notjscorres p‘PB.@ ds8 oF s‘iltah'é(‘&éﬁ@atﬁ;esfﬁc?"ﬂxﬁtﬁre's%n accor@éﬁ'e'@fthtﬂh%n or equal
to 50% preferab l'1e r .equa but afSpeCI?l y
smal | er t}pérﬁn&one%»g égﬂtpgoci@@jgon 0 onentmg layers for liquid crystals as we

as their use in optical components, especially for the production of

hybrid layer elements, are also objects of the present invention.

20 The term "lower alkyl" taken alone or in combination such as in
"lower alkoxy" denotes straight-chain and branched saturated
hydrocarbon residues with 1 to 6, preferably with 1 to 3, carbon atoms,
such as methyl, ethyl, propyl or i-propyl and the like.

25 The term "alkyl" taken alone or in combination such as in
"alkoxy” denotes straight-chain and branched saturated hydrocarbon
residues with up to 30 carbon atoms.

Preferred "spacer units” in the scope of the present invention are

30 a straight-chain or branched alkylene grouping represented by -(CHg)r-,
as well as -(CHg);-0-, (CHa)r-O-(CHa)g-, -(CHz)r-COO-(CHg)s-, -(CHa)-
OOC-(CHg)s-, {CHg),-NR2-CO-(CHg)s-, (CHg)-NR2-COO-(CHo)s-,
«(CHzg)r-0-(CH2)s-O-, -(CH2)-COO-(CH3)s-0-, -(CHg)-O0C-(CHg)s-O-,
-(CH2),-NR2-CO-(CHg)s-0-, -(CH2)-NR2-COO-(CHy)s-0-, (CHz)-CO-,

35 -(CHg);-CO-0-, -(CHg)-0-CO-, -(CHg)-CO-NR2- or -(CHg)-NR2-CO- in
which r and s each signify a whole number of 1 to 20, especially 2 to 12,
with the proviso that r + 5 < 20, especially < 15; and in which R2 is
hydrogen or lower alkyl.



15,‘ The use of silane derivatives and m xtures in accordance with the
i-nvention for the production of orienting |ayers for liquid crystals as

wel | as their use in optical conponents, especially for the production
of hybrid | ayer el enents, are al s® objects of the present invention.
20 The term "l ower al kyl" taken alone or in conbination such as in

'r']I gwer albkoxy Fiemoples of tprafeghed tyamicar an&sbh&éqrwdtlsﬂbné,al,ed

ydr ocar u t.0 ar at ons,

such as N&Qﬂéﬁ%hgt ’?}‘I Mt?'ﬂ:n]e }1% E en’c%&%p ?é)g‘éﬁﬂe %’Fli}ée %y% R% The term
al kyl "t aktstlene,oh8-monyi W%dmlﬂ decyleme shl:huaxlecyﬂene, 1,12adddmcylendenot es
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pr esent Opmemrﬁéﬁosé%y 3*01*:3'&!)@9?% @trﬁylwmc@rbow m&r@pxmne gr oupi ng
represent %‘énbylené drﬂtjrleﬁbfc}caa'bony ﬁt&’&%hboﬁ% Eddodyerr] -
R R bRt CiA AL ok i gD
) E ﬁ% g; H )cfiﬂbqﬂﬂwmén@@ldxﬂ"beﬂyﬂéﬁe{oﬁw bctyleneo*{ycarbonyl octylene-
(Gtag B BRI ii%i’;frzire@rrzziirrww -0
e s ecyle , Ul ecy eneoxy-
: g](_:l'["gﬂ ]r % %céf’r?dﬂ_yl Nﬁhﬁé ﬂlez%y?&éj[ etfo%lel{d%ﬁé%mp dodeq&_e'[ug(rxfjﬁalrgr r}fl_, 0. 35
S(CH err] )dpéﬁr e@ﬁ@loxy,(mqpérhrﬁa[r@no ooyl baylereamjriceromNR err]- or
-(CHerr] bbgtﬂbﬂ@&mﬁﬁ&ca@@on n hexyreﬂ&an&ﬁmrcamﬂ, ﬁ@ﬁf&lﬁhgﬁnﬁﬂo a whol e

nunber of Ci aJ that r + s
[err] 20 ggkbo&yl ap '9’?%1 %szmmrlewlﬁge@mcar H?gi cfget%?or | ower al kyl .
eneanﬁneamibenyhfumdafybm@dmmaﬁlﬁdnylnIdb&ecﬂéﬁeémin@I hyl ene, 1, 3-

52? Ery'eﬁge #‘b"*ﬁnéf‘%’ﬁﬁgni&{§°l§ﬁé§}ﬁ'& oBuslsReditn ieniot: PeRShlebnecy i ene.
1, 3- but y| erehorglaming, he_mebacaynbenglamnnyIfmﬁgl@necprhmyﬂemn&ycar bonyl, 5
propyl eneg Hyleca by BRERYY ggﬁg Me‘é%&ﬁ?ﬂ Y decyh daFHERYL OXY

Slaias,

pentyl eneoxy, pentylenoxyca neoy oxy Xyl ené
hexyl eneoﬁ%&Pbé‘ﬁ;ﬁPc}’lﬁéﬁm rm,ew

car borgyl , eheﬁmbm@%&ﬂy@xrlé&t BLisroD Meoﬁyiazhéfﬁeﬁw@r 9155)/1'ene gl ene-

oyl oxy, neoxy, nonyl ene car on nonylene dec eneoxy, 10
decyl eneoﬁﬁ%%lr% %}/ 6’63619?‘&13 i‘oxy-
hexylene, propylenecarbamoylhexyloxy and the hke

Especially preferred "spacer units" are a straight-chain alkylene
25 grouping represented by -(CHg)r-, as well as -(CHg)p-O-, (CHg)-NH-CO-
(CHa)s~, -(CHz2)-NH-COO-(CHg)s-, -(CHg2)r-O-(CHg)s-O-, -(CHs)-NH-CO-
(CHg)5-O-, -(CHg)-NH-COO-(CHg)s-O-, (CHg)-CO-0O-, -(CHg)-0-CO-,
-(CHg)-CO-NH- or (CHg),-NH-CO- in which r and s are each a whole
number of 2 to 12 and the sum of r + s < 15.

The term "phenylene which is unsubstituted or optionally
substituted with fluorine, chlorine, cyano, alkyl or alkoxy" embraces in
the scope of the present invention 1,3- or 1,4-phenylene which is
unsubstituted or mono- or multiply-substituted with fluorine, chlorine,

35  cyano, alkyl or alkoxy, preferably with fluorine, methyl, ethyl, propyl,
butyl, methoxy, ethoxy, propoxy, butoxy or cyano.

Examples of preferred phenylene residues are 1,3- or 1,4-phenyl-
ene, 4- or 5-methyl-1,3-phenylene, 4- or 5-methoxy-1,3-phenylene, 4- or 5-



car bonyl, undecyl eneoyl oxy, dodecyl eneoxy, dodecyl eneoxycarbonyl,

dodecyl eneoyl oxy, propyl eneam nocar bonyl, butyl eneam nocar bonyl,

pent yl eneam nocar bonyl, hexyl eneam nocar bonyl, heptyl eneam no-

carbonyl, octyl eneam nocarbonyl, nonyl el¥ean nocar bonyl, decyl- 15

eneam nocar bonyl , undecyl eneam nocar bonyl , dodecyl eneam no- car bonyl ,
pr opy| enecethybryd-phienslensudy be ﬁe&thpmrl}ﬂ phemﬂenp,emt ot $maethy1

b I I
oct yf’Qﬁeiﬁf’@%hyfﬁm o R VR Qn%eﬁ%ﬁf%nr 20F i no,
undecyl ene8HB eﬁﬁo%'c%ﬂ Smethesodyd-phemdener Dyl 3—eQﬁ)W 1,4~

enecar barmyh@pry[aﬁgyizems P3°?<5‘€3m|4eﬁl§§(’ﬁ< YleRe @W £ Bﬁto‘ércf’@%iférﬁ}l&%y 6-

eyl ond. BRoYPENE St DURRg PR GPae oy Lph

| ox I
érﬁe &E dimethoxy-1,4- phe@é’éec. ally
preferred ésgdar Hiuss- laé-phanﬁlrehar Qm- ZBapp 338- af,ﬂm@ﬁ}ﬁ.@r&ymﬁw

o A g A P g Sl ey 0. o

- (CH err]) $syahotl, £pbetgidneradd fee tike, - (CH err])[err]O-(CH err])[err]- o
-(CHerr])[err]- NH-CO (CH[err])[err] o,

(CH[err])[err] COO(CH[cerr])[err]- (CH[err])[err] CO O,
(CI—I[erP])[err]P exsbly, in ?GPEPOQ@dNHfformu(ad-l[err])[err] N-CO- in which
r and s are each a whole nunber of 2 to 12 and the sumof r + s [err]
15. 30 Teterm bstituted or optionall
substituted vmtzﬁn'gl ori nel® ﬁ@@&%ﬁg\ﬁﬁ%&ﬂg@%@% al koxy" enbrgces in Y
the scope of the present dptiemllyosulstRuted whitd fRiveined, htordhé Céyars,

ot or ol oy, B bLANGS BB S I ahRble Br e, %°

butyl , 1&et hoxy, et hoxy, mmmd:gheﬂaﬂeek,ﬁ digl;cyano. Exanpl es of
preferred phenykgpeg r esi d;ge;ﬂlegynnaw&chqg udsubstaeaydr- ene, 4- or

5-met hyl -1, 3- phenglene - or nethoxy 1, 3-phenyl ene, 4- or 5-

10 et hyl - phenylwnaﬂy o séllteweéwthfmommayh@mne,zcya@ro
3-nethyl -1, 4- phenyl;ﬁnﬂ oX Al ?HHYI& ﬁ ﬁJT e?‘xlxﬁﬁ&mezz,o Odiiyl,
3-propyl - 1, 4- phenyl ene, en

3- net hoxy- 1, 4- phenyl ene, 6?266 Bt s;y&newr cycloh %’F@W yL2- or

3- prop®y- 1, 4- phkny? ene, e&chahdapémlemﬂfy élgénﬁzhéléilﬂg%%ovaleﬁt b%na 2,6- or
3, 5-di net hyI 1, 4- phenyl en@}%%l‘ﬁz_ 0@ C%I eﬁ/ 1 @5} h) ene, 2-
or 3-fluoro-1, 4-phenyl ene ’ Aroro egﬁ ene,
m, n each mdependently 51gmfy Oorl;
ring C signifies 1,3- or 1,4-phenylene which is unsubstituted
or optionally substituted with fluorine, chlorine,

25 cyano, alkyl or alkoxy, pyrimidine-2,5-diyl, pyridine-
2,5-diyl, 2,5-furanylene or 1,4- or 2,6-naphthylene;
v/ is -O-;.
D is straight-chain or branched alkyl with 1 to 20
carbon atoms or a cycloalkyl residue with 5 or 6 ring
30 atoms optionally substituted with alkyl or alkoxy,
especially with methyl or methoxy;
and .
St is the same as in formula 1.
35 Especially preferred are those silane derivatives of formula I in
which
n is0

ring B is phenylene which is unsubstituted or



2- dr 3-chl oro-1, 4- phenyl ene, 2,3-, 2,6- or 3,5-dichloro-1, 4-phenyl ene, 2-

or 3-cyano-1, 4- phenyl ene and the like. 10 Preferably, in the
conpounds of fornula I ring A i s phenyl ene which is
unsubstituted or 11 optionally substituted with
fluorine, chlorine, cyano, al kyl or al koxy,

pyr: dihne 2, 51di4ylj Ipyrl m dpﬁenﬂlﬁsdbs&tu]téd with ﬂuonne chlonne cyaQio,
cycl ohexane- iy S
unsubstituted or alkyl or alkbxy, %Yndlﬁf)'tzr%ab)ﬁ y‘é airfet U’t"’e‘i}"%\n th

fluorine, chlorine, cyanogr cyclochexane-1,4-diyl; al kyl or al koxy,
pyridine-2,5-digle, pyrimeinp ’ 1,4- or
2, 6- napht hyl ene or cycl ohexaﬁfé@f%fq%whﬁbongt) -C0-0- or Q[OC , Y[err] each

i ndepen ent |y sFrgnl fy a sih@loe Icoval ent bond,

-CHerr]CHerr] ring O, - Gl &-rob-1Q- hc egé'[vﬁﬁé is unsibstifdted®’ - O OC
m n each 1 ndependent ly $ ri ng C

signifies 1,3- or 1,4- phef¥ PRHED é %@%ﬁ@%hlﬂ‘{ﬂr&? chlorine

or optionally substitutedcydrdd) alkyl@ridikoxye bt 0/4- 39.2 é’—'@xaphthyiene
cyano, al kyl orzal koxy, Py |0m di ne-2,5-diyl, pyri di ne-

2,5-diyl, 2,5-furanyl ene Or - or 2 6- naphthylene

is-0 ;.10 D D . is straxght—chausbr hiagbhedcfifgilwidy 1 b dhched al kyI with 1
to 20 0 toms or a cycloal kyl residue with 5
or 6 ring 30 1 carbon 2&%&1’ %rrrlg optionally substi tut ed wi th al kyl

or al koxy, S is the same as indemadadl'ly with methyl .or met hoxy;

and Slerr] is the sane as in forrmula 1. 35

Especial ly prefgarred are.those Ian erlvatlves of formula | in whi ch
n 'ﬁbt silanc’ derivatives Pﬁgo can l?esprﬁpgﬁg” % freethasis kmows

unsubstlbt u!toeal person skilled in the art. Thus for example, %Eélﬁﬁaﬁ St i tuted

with fl ”Orhgtﬁgoﬁfi@ de36remBY2Tghich have a terminal double bond fa pihre 8% al koxy,

pyri dine-2 the s11ane group at the end of the spacer S1 can be reacted with commercially

available silanes of the formula X1X2X3SiH by hydrosilylation to give the
compounds of formula I. A further preparative method comprises reacting

20 a silane of the formula X1X2X38i-(CHg)r-N=C=0 with a hydroxy or amino
compound in which the hydroxyl group or the amino group is situated at the
desired linkage site in the spacer or on the ring linked with the spacer. There
are thus obtained those compounds of formula I which have a N-CO-O-
or, respectively, N-CO-N- grouping in the spacer or at the linkage site

25 with ring. On the other hand, by reaction of the aforementioned hydroxy
or amino compounds with silanes of the formula X1X2X3Si-(CHz)r-Br
there can be prepared those compounds of formula I which contain an
ether function or an alkylamino group in the spacer or at the linkage site
with the ring. By reaction with silanes of the formula X1X2X3Si-(CHo)p-

30 NHR2 using an acid chloride there can be prepared those silanes of
formula I which have a NR2CO group in the spacer or at the linkage site
with the ring. Such preparative methods have been described on the
basis of analogous examples in US Patent No. 4,918,200 and US Patent No.4,861,906.

The silane precursors are for the most part commercially
available or can be modified readily from commercially available silane
building bricks. The cinnamic acids are, in part, also commercially
available or can be obtained according to processes known from the



or cycl ohexane-1, 4-diyl ; y2 is a single coval ent

bond, -CO-O or -OOC; 5 m is 0 or 1, ring C
i.s 1,3- or 1, 4-phenylene which is unsubstituted or
optionally substituted with fluorine, ahlorine,

cyano, al kyl or al koxy or 1,4- or 2,6-naphthylene; Z
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or an al ky acer ‘or with the
ring. By rewidej @&mt@-‘p%& (dass onfqutahtz)foarmui@ oxides such as, for
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can be nod{ITi¥d Feeihid ypilicetiomotinesitarad Hyriantivbabte psedanmantly hsed di ng
bri cks g0 The, ChRANLGo a6 03 ALGeLY PALLLAALSG, SRITELGHAL) ¥r tne syl | able or

can be "obt ai hed accor r0C
group, a large number of different solvents can be used, such as, for

example, benzene, toluene, hexan etc.,or, in the case of the less reactive
alkoxysilanes, alcohols such as methanol, ethanol and the like. The
subsequent coating can be effected, for example, by immersing the

25 cleaned carrier in the solution, by spin-coating or by other coating
techniques. After evaporation of the solvent from the carrier layer, the
coupling of the silane group to the carrier is effected depending on
reactivity mainly by heating the impregnated carrier. Subsequently, the
non-bound silane content can be washed off with solvents.

The layers, which have been produced from silane derivatives of
formula I or from mixtures containing silane derivatives of formula I in
this manner or an analogous manner, can be dimerised by irradiation
with linear polarized light. By the spatially selective irradiation of the

35 molecular units of formula I coupled to the carrier quite specific regions
on a surface can now be directed and simultaneously also stabilized by
the dimerisation. '



12. literature such as, for exanple, the Knoevenagel reaction or the
Wttig reaction fromcomercially avail abl e al dehydes or from cyano
conpounds by previous reduction to the correspondi ng al dehydes. The
cinnanmic acid esters or amdes can thdd prepared fromthe cinnanic 3 acids
according to know esterification methods. In order to prepare
orienting | ayéPlsys,tfhe the preduciéen oforientingrlayers im selestiee regiantor dance with

the invengh,ongms éanghb%émn?%%amﬂ&ﬂemaﬁbe lgraqﬁaféd%t}x% a result, the
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e.g. a glﬁﬁﬁa%]%&; (Q@ted with indiumtin oxide (1 TO. For the
application e SI ane derivatives are predom nantly used 20 as sol utions

in anlPnert sol vent. Dependi ng on the reactivity of the silane group, a
| arge nunber ofhélsflhgeem aﬁéﬂr‘dﬁﬁéé vxﬁﬁi‘ the inedtiors BedilBSstrafed in  exanpl e,
benzene, tol u % g gﬁ feﬁ] he case of the less reactive

al koxysi | BRES detqil grdhe fellowing ethanol and the like. The
subsequent coating can be effect ed, for exarrpl e, by imersing the 25

cl eaned carrier in the solution, ﬁ% ig; 1coatl ng or by other coating
t echni gues. After evaporation of nt fromthe carrier |layer, the

coupl #dg of the silane group to the carrier is effected dependlng on
reactivity

i g}lﬁﬁ.& ly, the -
non- bound sila g con ent c %— ?‘ﬁ sfix?’\/%nts &ERB Y The

| ayers, which have been produced from Si I ane derivatives of formla |
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near ooEi b eRaReb R hu RS % 4 Peberdtondtens Bt EO B i 1 he 35
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t he di nerisa
60°C for 16 hrs. The reaction mixture is thereafter cooled to room

temperature, partitioned between ethyl acetate and water, and the
organic phase is dried over magnesium sulphate, filtered and

25 evaporated to dryness. Chromatography on silica gel with toluene/ethyl
acetate (9:1) gives methyl (E)-3-[8-methoxy-4-(4-triethoxysilanylbutyloxy)-
phenyllacrylate.

The following silanes can be synthesized in an anaiogous
30 manner:

Methyl (E)-3-[4-(4-triethoxysilanylbutyloxy)phenyllacrylate;
methyl (E)-3-[3-fluoro-4-(4-triethoxysilanylbutyloxy)phenyl]-
acrylate;
35 methyl (E}-3-[3-ethoxy-4-(4-triethoxysilanylbutyloxy)phenyll-
acrylate;
methyl (E)-3-[3-hexyloxy-4-(4-triethoxysilanylbutyloxy)phenyl]-
acrylate;
methyl (E)-3-[3-(4-triethoxysilanylbutyloxy)phenyllacrylate;



Thus, for the production of orienting layers in selective regions

limted by area, the regions to be oriented can be irradiated with a
mercury high pressure |anp, a xenon lanp or a pulsed WV | aser using a
pol ari zer and optionally a mask for thg definition of structures. The 5
i rradi ati on period depends on the power of the individual | anps and can

vary froma fe _ reat4_ |zat|on can
al so be effect\g%%wggfgél af?l?o\gﬁ %#4%: tsyl %@8 ng filters

whi ch e. g.acrekatehr ough only the radi atlon Whl ch is swtabl e for t he cross-
| i nkage reacti aiethflQE)-3-[4-methoxyl Sy h the

I nvention are AN u)ilgr at eE:I I n xy%crigcﬂget ai Isnt%@?ﬁ%&%%?% w ng Exanpl es.
Exanpl e 1:8cfElate; Met hyl

(E) - 3- [B- met hoxyeihdl (E)-{bexhaiy- M&Jtﬁuth@»sﬂ)aﬁ?wylo&?mﬂeaﬁy@

Air is condu g?for 30 mn. |ntoamxtureo of 3-net hoxy- 4-

[ (B 2- et }('ﬁca b | -vinyl ] phenyl 4-(3-butenyl oxy) benzoate 0.96 mM of 20
triethoxysil anenetb& E)-31{4-thely] oxqre3- (ihde&o&&&lmylbﬁtﬁbmy)lp&mnym vinyltetra-
met hyl di sig cOYBRE: 3 3.5%in toluene), and the mxture is then stirred at
60[err]C for” 16 h &%he reaction mxture is thereafter cooled to room

t emperat ure, pé@? bd- éé%ﬁ@aﬁh@mhanammwmw&aw atid the

or gani 1 phase irsetthil €8-S IREUCE-tHRtHakPAALSl odtiyl d 25 evaporated
to dryness. r%ttorratly(l)gr apﬁy on sil |@ca gel l’c\f;‘vlth tgltge@lg%ﬁ%{l}i acetate

(9:1) gi v&S Byl (E)-3-[3-methoxy-4-(4-triethoxysil anyl butyI oxy) -
phenyl ] acryl at enethyl (E)~3-[S-metHOﬁyi@{S—ﬁ%ﬂh@x%ﬂl@ﬁ&sctgPdkybﬁz&mphes| zed in an

anal ogous §9¥ ner: Met hy

(E) - 3- [ 4- CH Y% noxysi | anyl but yl oxy)phenyl | acryl at e; met hyl
(E) - 3- [3 fI uor @netbyhzl )*3@hﬂxwr&éﬁ&hbthg&ysﬁy)mhetﬂbﬂ:y)phenyﬁcr ylate; 35
met hyl 15 % et hoxy 4-(4-triethoxysilanyl butyl oxy) phenyl ] - acryl ate;

nmet hyl E--3hx XY- 4-triethoxysil anyl but yl ox henyl | -
acr y|yat(e A Y Y oy S et oa S e e e e

(E)- 3-(3-__@érjv1ra|t@;t hoxysi | anyl but yl oxy) phenyl | acryl at e;
methyl (E)-3-[3-(8-triethoxysilanyloctyloxy)phenyllacrylate;
methyl (E)-3-[4-fluoro-3-(8-triethoxysilanyloctyloxy)phenyl]-
20 acrylate;
methyl (E)-3-[4-methoxy-3-(8-triethoxysilanyloctyloxy)phenyl]-
acrylate;
methyl (E)-3-[4-ethoxy-3-(8-triethoxysilanyloctyloxy)phenyl]-
acrylate;
25 methyl (E)-8-[4-hexyloxy-3-(8-triethoxysilanyloctyloxy)phenyl]-
acrylate;
methyl (E)-3-[4-(6-triethoxysilanylhexanoyloxy)phenyllacrylate;
methyl (E)-3-[3-fluoro-4~(6-triethoxysilanylhexanoyloxy)phenyll-
acrylate;
30 methyl (E)-3-[3-methoxy-4-(6-triethoxysilanylhexanoyloxy)phenyl]-
acrylate;
methyl (E)-3-[3-ethoxy-4-(6-triethoxysilanylhexanoyloxy)phenyl]-
acrylate;
methyl (E)-8-[3-butyloxy-4-(6-triethoxysilanylhexanoyloxy)phenyl]-
35 acrylate;
methyl (E)-3-(4-(5-triethoxysilanylpentanoyloxy)phenyllacrylate;
methyl (E)-3-[4-fluoro-3-(6-triethoxysilanylhexanoyloxy)phenyl]-
acrylate;



14 . met hy|

(‘E)-3-[4-fluoro-3-(4-triethoxysilanyl butyl oxy) phenyl] - acryl ate;
met hyl (E) -3-[4-methoxy-3-(4-triethoxysilanyl butyl oxy)phenyl] -
acrylate; 5 met hyl 15
(E)-3-[4-ethoxy-3-(4-triethoxysilanyl butyl oxy) phenyl ] - acryl ate;

met hyl (E)-3- [hé&M'(EHB-@ nethdAdyes NexyisthAgui1RHYMH AN PREDYEHenyl]-

acryl ate;

(E)-3-[ 4- (agry]ﬁt@t hoxyS| I anyl octyl oxy) phenyl Jacryl ate; 10 met hyl
(E) - 3- [ 3- f | uor anétHy8{E)-Beldhathysy-3a@yirtathykpsilaniliesndd loxy)phék&‘sfl}d at e;
nmet hyl (E)ac;syia?eenet hoxy- 4- (8 tri et hoxysil anyl octyl oxy) phenyl ]

acryl at e;

th
(E) - 3- [B- et hox)melth(yg(Eiﬁdékbmyk}*w%ﬁ-bneshmyﬂmﬂhyk@oﬂBxya)qahyhyl
met hyl (E)acf;yia%ehexyl oxy-4-(8-triethoxysil anyl octyl oxy) phenyl] -
acryl ate; nmet hyl
(E)-3-[3-(8-triethoxysilanyl octyl oxy) phenyl ] acryl ate; met hyl
(E)-3-[4-fluoro-3-(8-triethoxysi| apydmgtea/boxy) phenyl]- 20 acryl ate;
met hyl (E)-3-[4-nethoxy-3-(8-triethoxySiTanyl octyl oxy)phenyl]-
acryl ate; nmet hyl
(E) - 3-1%- et hoxy- @(Memom@mmahbky@mﬁmbﬂpﬁé 14.(4- acrylate; 25
met hyl (E)-3-[4-hexyl Oxy'%létﬁo;cy ﬁ h il anyl oct%oxy) phenyl ] -

acryl ate; met h

(BE)-3-[4-(6-tri et hoxyS| | anyl hexanoyl oxy) phenyl ] acryl at e; I nmet hgg
(E)-3[3f|uor ryl at e;

met hyl (E) é&) oi{/ﬂﬁc -Yor%:é'e 0X SI P‘a(r)l%%) exangqlr%% %et g%?&/

acryl ate: [(E)2-m oxycgﬁ -vmy] ]pheny 4-(3-bu enyloxy)benzoate 0 480 m! of

(B)- 3153 eHfedieykilefie! 10 %1@%@&%&1 emn%l Pﬁ%ﬁa@ﬁﬁﬁi{@m sl ylate;
methyl (B} eth[y:fdls'ﬂ Xa%hél o in rf:lo ueng >aluslld the mxxtu?g v as th%npst(lgrrgd at

ryl at e;

?E) Ys?f 4- €8°Crfoe UoxyThea)y fipethea 0oy dxf ket eiiaybiahy Mdseadded and
the mixture was left to react at 60°C for 16 hrs. The reaction mixture
was thereafter cooled to room temperature and partitioned between ethyl

20 acetate and water. The organic phase was thereupon dried over
magnesium sulphate, filtered and evaporated to dryness. Chroma-
tography on 150 g of silica gel with toluene/ethyl acetate (19:1 to 9:1) gave
0.60 g of 2-methoxy-4-{(E)2-methoxycarbonyl-vinyllphenyl 4-(4-triethoxy-
silanylbutyloxy)benzoate as a colourless liquid, Amax. (CHgClg): 279 nm.

The 2-methoxy-4-[(E)2-methoxycarbonyl-vinyllphenyl 4-(3-
butenyloxy)benzoate used as the starting material was prepared
according to the following procedure:

30 Methyl (E)4-hydroxy-3-methoxycinnamate

100 g of 4-hydroxy-3-methoxycinnamic acid were dissolved in 11 of
methanol and treated with 14.4 ml of concentrated sulphuric acid. The
solution was heated under reflux for 2.5 hrs. Subsequently, the majority
of the methanol (about 750 ml) was distilled off and the residue

35 remaining was poured into 11 of water. Then, the mixture was
extracted three times with 500 ml of ethy! acetate each time and the
organic phases were combined, washed twice with 250 ml of 10% sodium
bicarbonate solution each time, dried over sodium sulphate, filtered and



met hyl (E)-3-[4-fluoro-3-(6-triethoxysilanyl hexanoyl oxy) phenyl] -
acryl ate; 15

met hyl (E)-3-[4-nmethoxy-3-(6-triethoxysilanyl hexanoyl oxy) phenyl ] -

acryl ate; met hyl 16
(E)-3-[4-ethoxy-3-(6-triethoxysilanyl hexanoyl oxy) phenyl ] - acrylate; 5
met hyl  (E) gdidofatidl YIRS Yesid6B w4l &isbebrugiihang Rexanahexy) shesul] -

acryl ate. . . Exanmple 2. "10
- Met hoxy- 430¢.6pp crittabigation, 5RY'editAy PP Hhe fhe %wewﬁs were thereupon
tri et hoxysfiltarad bfftuddex\guationpataghed with 100 ml 4f toldasetiendlieidd for 30 nmin.

| phany! 4 (R iR el ot B 80 et TR TSR ROR | ane, 10 m of

t ol ueneSanyellowikh edystdlspl ati num di vinyl tetra- met hyl di si | oxane (3-3.5%
in toluene) and the m xture was then stirred at 60[err]C for 1 hr.
Then, a further 0.1 m of triethoxysilane was added and the m xture was

left to react at 26Ylethoxy-4HE)Zsethoxyrabaonydoinylhphienylid€s- was
thereafter cooled to room tenmperatiNigxPABenA@ithi t1oned between ethyl 20
acetate and water. The organi c phase was thereupon dried over magnesi um

sul phate, filtered. and e ar at rynes Chr.oma- t ogr aphy on 150 g
of silica gel R BY%%%%%@% |£&%§Pgﬁtl§’qe@§bﬁnﬁc g?lf)%éénp of 0.60 g of
2- Imat hlciﬁy-ﬂtibﬁjﬂ; chloridb oxys trrel e/ I th lﬂ)ﬂr]oplb@lﬁﬂizéléﬂﬁﬂfdz]hﬁmﬁ@(ynd :
si | anyl but t ourl ess. I err X,
o1 any! bu ﬁéag;é BS208! 358, CPLOULL &85 Wi shad SEL R oupon
2- met hoxy - distille offrérstx ad axdyoral | pressye] gmd Ahen 4vigl increasing
but enyl oxy. a t | ' prepar
accordi ng %o the’ %lg? ?ﬁm@%%%%%@u%@épggﬁgﬁ%&ahm qul%l\/gg‘ﬁlyl
(E) - 4- hydrmuﬁ%ﬂﬁ@}w. ﬁhgg ml of me.thylene fb@t@d@;f This solution was
fl- hyflr ?Yjﬁd@i Beopieis ?ﬂm&c&ﬁitﬁk ?@?ﬂéﬁic@it%sé’dtéﬁ‘ﬁcﬁ ﬂniktﬁfejogfsfg of nethanol and
reated w metﬁéf (%)[Q-hgdrgx%ﬂg-%]et %x;ercm%grrpahcg,r bg mctl}fd me%-h}?lene chloride
" and 3.9 ml of triethylamine and subsequently left to react at room
temperature for 60 hrs. Then, the reaction solution was filtered,
concentrated slightly and chromatographed over 314 g of silica gel with
20 methylene chloride. Crystallization from cold ethanol gave 7.03 g of 2-

methoxy-4-[(E)2-methoxycarbonyl-vinyl 1phenyl 4-(3-butenyloxy)benzoate.

The following silane derivatives can be prepared in an analogous
manner: "

2-Methoxy-4-[(E)2-methoxycarbonyl-vinyl]phenyl 4-(3-triethoxy-
silanylpropyloxy-)benzoate;
2 -methoxy-4-[(E)2-methoxycarbonyl-vinyl] phenyl 4~(5-triethoxy-
silanylpentyloxy)benzoate;
30 2.-methoxy-4-[(E)2-methoxycarbonyl-vinyllphenyl 4-(6-triethoxy-
silanylhexyloxy)benzoate;
2-methoxy-4-{(E)2-methoxycarbonyl-vinyllphenyl 4~(7-triethoxy-
silanylheptyloxy )benzoate;
2~-methoxy-4- [(E)2-methoxycarbonyl—vinyl] phenyl 4-(8-triethoxy-
35 silanyloctyloxy Ybenzoate;
2 -methoxy-4-[(E)2-methoxycarbonyl-vinyl]phenyl 4-(4-triethoxy-
silanylbutyl)benzoate;



solution was heated under reflux for 2.5 hrs. Subsequently, the mpjority
of the nmethanol (about 750 m) was distilled off and the residue 35

remai ning was poured into 11 of water. Then, the m xture was extracted
three tines with 500 ml of ethyl acet each time and the organi c
phases were conbi ned, washed twice with 250 m of 10% sodi um

bi carbonate s drie di filtered and

16 evapo?é#%%l%%f f@:g% I%Im%mﬁ ar ngg g]pllhﬁngf)g (gﬂmﬁgh%’@f “hanol ,
filtered sﬂan)b]@dtylihﬁnzoayest al I | zation, cooled to -25[err]C. The cr yst al s
werethereupon th f|| %ﬁqctlon washed with 100 ml of cold
met hanol and %7€t Wéc[ ‘Qe varyl phanl dnidetraetbosy- This gave 54.7
g of 5 ysilanylbsbyloxyenlzsate;

2- Met hoxy 4-[ (E) 2- net hoxE/car bonyl - vi nyl ] - phenyl 4-( 3-

but enyPoxy) be#psapBloxy-4-[(E)2-methoryoarbonyletinglipheyylot-(4-triethoxy-

4- (13- but egYhRWMIREIREPIHen36atd; and 6 nl of 10 thionyl chloride was treated
with 3 drops of zﬁ ?jhynformam de and heated to reflux for 3 hrs. The

excess acid chimethdeywaKE)Detieayyearbonyldisgli phead] alf8-frigthbky- at nor mal
pressure gﬂg?%lgggdwe%?géﬁcream ng vacuum the residue was hel d under a

hi gh vacuu and subsequently dissolved in 20 mM of
met hy| ene chlzreﬂ@@xy IJI(E)zséﬁhuky@ﬂbwﬁﬂ Jaigﬂgﬁéﬂym QRWEREh PYstIgngRO! 1 NG Wi th

ice t #) xureof 5g of

(E) 4 ‘6453{30 DRERFAMGci nnanat e, 25 n of net hyl ene chl ori de and 3.9
of tr| et hyl am ne and subsequently left to react at room t enperat ure

for 60 hrs. Then, the reaction soEubimple\8as filtered, concentrat ed

slightly and chromat ographed over 314 g of silica gel with 20 nethyl ene

chl ori de. Crystal | i zatlon fromcold ethanol gave 7.03 g of 2-

met hoxy- 4- [ ( E) 2- Methok Bhd-fdmethoxyt 6 BHrieshoxysiBuntylpeopstloxy) benzoat e.
The foll OWI ng sil ane dé‘ﬁb %@; g‘ﬂ’“é’ n anal ogous
manner,; [err]- I\/Et’ﬁ%%f ﬁ% xyta onyI vi nyl ] phenyl
4-( 3- gﬁlethoxy- si | anyl propyl oxy-) benzoat e; '

2- met hoxy- 4- [ (K)jixtetd eRy 73 HoMmnletNy IR M drt-2-: (B RE-BRNexyl-
oxy)phenyllacrylate, 35 ml of methylene chloride, 0.615 ml of 8-triethoxy-
silanylpropyl isocyanate and 0.014 ml of dibutyltin dilaurate was heated
under reflux for 60 hrs. Thereafter, the reaction solution was cooled,

20 evaporated and the residue was purified by two-fold chromatography on
100 g of silica gel each time, firstly with toluene/ethyl acetate (3:1) and
then with cyclohexane/ethyl acetate (7 :3). This gave 0.9 g of methyl (E)-8-
{3-methoxy-4-[6-(3-triethoxysilanylpropylcarbamoyloxy)hexyloxylphenyl}-
acrylate, Amax. (CHgClo): 323 nm (€ = 19244).

The methyl (E)-3-[3-methoxy-4-(6-hydroxyhexyloxy)phenyllacrylate
used as the starting material was prepared according to the following
procedure:

30 Methyl (E)-3-[3-methoxy-4-(6-hydroxyhexyloxy)phenyllacrylate

A mixture of 0.5 g of methyl (E)-4-hydroxy-3-methoxycinnamate,
10 ml of 2-butanone, 0.35 ml of 6-bromohexanol and 1 g of ground
potassium carbonate was heated under reflux for 5 hrs. Then, the
35 reaction mixture was cooled and partitioned between ethyl acetate and
water. The organic phase was dried over magnesium sulphate, filtered
and evaporated. Chromatography on 100 g of silica gel with



si |'anyl pent yl oxy) benzoate; 30 2- met hoxy- 4-

[ (E) 2- mret hoxycar bonyl - vi nyl ] phenyl 4-(6-triethoxy-

-si | anyl hexyl oxy) benzoat e;

2- met hoxy- 4- [ (E) 2- net hoxycar bonyl - vi nyd ] phenyl 4-(7-triethoxy-
si | anyl heptyl oxy ) benzoat e;

2- met NOX ook By TRIIENYSSNARYITS0HY bl RREAN (- f-AebS0x Y- 35

si | anyl ogty] ox nzaqat e; nmet ho -
(E) 2- et 1 ?’98?%911}’%%%%’3‘3@5( a- (G0lQridse,aplid, Amax. (CHaClo):

silanylb a?g ZQ : 17
2- met hoxﬁ% )QZT%Qﬁ%Xycar bonyl - vi nyl ] phenyl 4-(8-triethoxy-

si | anyl octyl ) e fdloeving silane derivatives can be prepared in an analogous

2- et hoxy- 4- [ (E) 2- met hoxycar bonyl - vi nyl ] phenyl 4-(4-triethoxy-

si | any blﬁlﬁ‘ Jbenzoate; 5

2- pr opyl oxy- 4-¥ethd -(Fa Sk ampetindrynd[5 43 tyiet ndrysilanginropyicach dmryl-

si | anyl bl&%}g ; . 2- met hoxy- 4-

(E) 2- et hox g%%%?@#%%@ﬁ%%lnaﬁ’ 4-(8-triethoxy-

si | anyl oct yl ) beaiad(E)-3-{3-methoxy-4-[4-(8-triethoxysilanylpropylcarbamoyl-

2-et hoxy-ﬁy{)ﬁgaﬂojggﬁggﬂﬁ%&?mg: vi nyl ] phenyl 4-(4-triethoxysilanyl- 10

vt ) z/)E;) -eg-z?rggﬁﬁl ﬁ%ﬁa{ﬁem(eéhqmﬁ%wéietmswemrppylca%arg'osgl-3:

Met h

car bgmylmy@f@y%mﬂ;@ﬁﬂwdrymyl ate 15 A mxture of 0.73 g of
thyl (E)-3-[3-1et -4- (6:hyd d . h | late, 35 m

of et hyl eno_ CRPURIAE ool et PR st RGBS ©

i socyanatexyaethogyidhbnyllacfyldtdut yl tin dil aurate was heat ed under refl ux

f 60 hrs. T h ' | ted d

the resi due vt E S4B ER Ry SR RO SNy BERRY TP O P F 1 o

gel edh axyiphenyllaarylatei th tol uene/ ethyl acetate (3:1) and then with

cycl ohexane/ et L @A dorald-[603-8r1 i .

(3- ot hoxy- 4- g%;“*.h 3??9?‘3{??%‘5‘;’??‘% L e ey -

acryl at e, DeEFRoxHRRenydeprlatety [err]): 323 nm ([err]= 19244). 25

- methyl (E)-3-{3-ethoxy-4-[6-(3-triethoxysilanylpropylcarbamoyloxy)-
hexyloxylphenyljacrylate;
20 methyl (E)-3-{3-pentyloxy-4-[6-(3-txietlioxysilanylpropylcarbamoyl-
oxy)hexyloxylphenyllacrylate;
methyl (E)-3-{2-methoxy-4-[6-(3-triethoxysilanylpropylcarbamoyl-
oxy)hexyloxy]phenyllacrylate; Amax. (CHaClg): 327 nm (€ = 18095);
methyl (E)-3-{2-methyl-4-[6-(3-triethoxysilanylpropylcarbamoyl-
25 oxy)hexyloxylphenyllacrylate; (CHoClg): 815 nm (€ = 18786);
methyl (E)-3-{3-[6-(3-triethoxysilanylpropylcarbamoyloxy)-
hexyloxylphenyl}acrylate; Amax. (CHgClg): 277 nm (€ = 17200);
methyl (E)-3-{4-fluoro-3-[6-(3-triethoxysilanylpropylcarbamoyl-
oxy)hexyloxylphenyllacrylate;
30 methyl (E)-3-{4-methoxy-3-[6-(3-triethoxysilanylpropylecarbamoyl-
oxy)hexyloxylphenyllacrylate; Amax. (CHaClp): 322 nm (€ = 17516);
methyl (E)-3-{4-ethoxy-3-[6-(3-triethoxysilanylpropylcarbamoyl-
oxy)hexyloxylphenyl}acrylate;
methyl (E)-3-{4-pentyloxy-3-[6-(3-triethoxysilanylpropylcarbamoyl-
35 oxy)hexyloxylphenyllacrylate;
methyl (E)-3-(4'-[6-(3-triethoxysilanylpropylcarbamoyloxy)-
hexyloxylbiphenyl-4-yl-lacrylate;



The. met hyl (E) - 3-[ 3- net hoxy- 4- ( 6- hydr oxyhexyl oxy) phenyl ] acryl at e used
as the starting material was prepared according to the follow ng

procedure: 30 Met hyl
(E) - 3-[ 3- net hoxy- 4- ( 6- hydr oxyhexyl oxy)mhenyl ] acryl at e A m xture
of 0.5 g of nethyl (E)-4-hydroxy-3-nethoxyci nnamat e, 10 m of

car bonat e aﬁ der. 35 redction m xture
was cool e8 OBEHEYGP acetate and wat er. The organic
phase was dri ethethyl tramg (@9 34 24{4{13&8&ne&hbiy&lﬂ%@hyiprop@l’ﬁrb&z@b?l—at ed.

Ch t

3 Al o ey

g EI) g B3- et hoxyethy 6!‘-anS-(E)+8fWﬁe&ﬂé%&tuwthqe?lﬁx???opy%%%ﬁow -col orl ess
i =

The foll O\E/)\A{{%%%Pyﬁ%ﬂlgéé‘%y\qﬁae[ttlﬁé%}})phenygaafﬁepér ed in an _anal ogous 5 manner:

Met hyl (E)- 3- (mq?hyhbmrﬁ"rm@uemér ibeBriasstbioxusilanirippynd eatbamaysil-

?g) ge?gymﬁw : h@ﬁ§ -laieyt? agx 1glltea o) Ih)él r banoyl -

oxy) but yl oxy] pﬁé’m g@"é’f (drmet Q}"YX‘L' P%BP?F%%%/‘YSI any?lpropylcarbamoyl-

(B)- ) 3-103- ?ﬁ)hiéxﬂoéwlkﬁphan?&@ﬁmxyl&té ;anyl propyl car barmoyl -

oxy) pr opyl ox

(E) - 5- {3 mot Ko%ﬁ%t bEre ?fi%qrﬁéxﬁ-@r P PR ARSPTSmO ) o hoxy)

pheny! } acoyyXesyloxy biphenyl-diydlaeyylate;

(E)-3-{4-6- (35% gf @(3’ %3 lxﬁ‘&ﬂo%&fﬁé ??rtpf%leﬂg{j%ﬁ%}@%%bylc%amoyl-

oxylphenyl}acr
(E) - 3- { 3- P¥X) WXLYBHPQE@Y} éﬁﬁbﬂ;ﬁdﬁt@nyl propy! car barmyl oxy) -

hexyl hen 4. [6- -
(B) ySQ?%] gt iﬁzgﬁy{m?t{% e %o%/%tlhlogﬁ} pr oBr‘f 3’ am)y ylo %)hexyl
hexyl oxy] Bﬂgg&ﬁ/}} 3 ‘3 acry:; met hyl

(E) - 3-{3-pent yh@tkyﬂtx{aﬁs(@)&!@[@W@tﬂ@dﬂﬁb&f?ﬁ%l@%ﬂ;ﬂﬁ@ﬂamoyloxy)—

(())I%/)gegl ﬁ:} Pc}c%@‘*f%@i’]‘%?ﬁﬁ%ﬂﬁ any| propyl car banoy! -

oxy) hexyl oxyl phenyl }acrylate; [err]max. (CHerr]dJ[err]): 327 nm([err]

2- but 0 t
ut anone, 0. gyl tark @% i . tﬁ@ﬁxroécygﬂﬁﬁyl% darbam@Al assi um

18095y Example 4.
Methyl (E)-3-{6-[6-(3-triethoxysilanylpropylcarbamoyloxy)hexyloxy]-
naphthalen-2-yllacrylate
25 A mixture of 500 mg of methyl (E)-3-[6-(6-hydroxyhexyloxy)-

naphthalen-2-yl]lacrylate, 25 ml of methylene chloride, 0.376 ml of 3-
triethoxysilanylpropyl isocyanate and 0.009 ml of dibutyltin dilaurate
was heated under reflux for 8 hrs. Thereafter, a further 0.009 ml of
dibutyltin dilaurate was added and the mixture was left to react under
30 reflux for 16 hrs. Then, the reaction solution was cooled to room
temperature, evaporated completely and the residue was chromato-
graphed on 150 g of silica gel with ether/hexane. This gave 830 mg of
methyl 3-{6-[6-(3-triethoxysilanylpropylcarbamoyloxy)hexyloxyl-
naphthalen-2-yl}acrylate as a colorless solid, Amax. (CHgClo): 326 nm
3B (E=26200);



nmethyl (E)-3-(2-nethyl-4-[6-(3-triethoxysilanyl propyl carbamoyl - 25

oxy) hexyl oxyl phenyl }acrylate; (CHerr]CdJ[err]): 315 nm([err] = 18786);
‘methyl (E)-3-{3-[6-(3-triethoxysilanyl propyl car banoyl oxy) -

hexyl oxyl phenyl }acrylate; [err]max. (@glerr]C[err]): 277 nm([err] =
17200); met hyl

(B)-3-{4-fl uor {fa. -

oxy) hexyl ox !H %ﬁﬁ@%ﬁyﬁf% fe @Hg%%%&h@f%bﬁfﬁ?ﬂtﬁﬁmﬁﬁgﬁacrylate used

(E) - 3- (4- ﬂ%¥ g r{ﬁan{@ep Srasopaperrach srieing tathmfrllpwing

oxy) hexyl pxydqmﬁ-@yl tacrylate; [err]max. (CHerr]dJerr]): 322 nm([err] =
17516) ; nmet hyl

(E)-3-[4-ethoxy-3-[6-(3-triethoxysilanyl propyl car banoyl - oxy) hexyl oxyl
phenyl Pacryl at e; 6-Bromo-2+Sthpdroxyhexyloxy)naphthalene

(E)-3-{4-pentyl oxy-3-[6-(3-triethoxysilanyl propyl car banmoyl - 35

oxy) hexyl oxyl phenyl ) acryl at e, nmet hy

(E)-3- (4" -[6- (3 mitturaokiyg ¢%*}vrmn01ﬂyncphtﬂmw o yf dimethyl

ngyl OXy] th]li:'?l%ﬁ’de %, L?’&nl] oft:EMlo@bBexanol, 7.1 g of potassium iodide and

trans- (E)73-g8f Pﬁtﬁséu{l% cerhenate (graunshgnd peiivatedra8R3H 1 a high oxy) propy! |
cycl ohexyviciphahwasdedatbate 65°C for 16 hrs NEhby| tHe At Elwa dsbled, [ 4-

ycl ohexyPRETHFRS REMYRFRET 20rete gud water, aﬁéttﬁsw?%%éﬁsp}taéf 58S (4 2-

[ 4- [ 3- ( 3- mashedaeyerdl adilep il | veatebadrig -over magnesium sulphate,

(5 ?Eyhh%%‘%é R AL A G A i

oxy) hexy| gelyfithpiobmsn peetage £3:d) and subsequentmﬁtpﬂhzatlon form
(53163 tdlﬁi%%%xén @1& ?Tx}é 562{ é;ew HirbA3YS- %—B?&f&?ﬁ@m)— 10

oxy) hexyl oxy] hi phen
(E) - 3- { 3- prDBtRelane pg- %:‘}QILOFlP@t h&?i}@t | anyl propyl car barmyl
oxy) hexyl oxy] bi phenyl - 4-yl }acryl at e; met hyl

bxy) hexyl oxy| DR B G Gl ey naptiafi i TRkrylate
(E)-3-{4"-[6-(3-triethoxysilanyl propyl car barmyl oxy) hexyl -
'? )r(;]ng | E)engl (3 A %%Q?ﬁ‘% %toft; %J@Y ﬁc%lé?gg%fzgghﬁhalene, hexyl oxyl
cycl ohexy®$ riylsthriaphimee 4.3 lzad) of methyl acrylate, 0.072 g of palladium  Exanpl e
acetate and 0.392 g of tri-o-tolylphosphine was heated under reflux for
16 hrs. In order to complete the reaction, a further 0.177 g of palladium
acetate, 2.5 g of tetrabutylammonium bromide, 10 ml of dimethyl-
25 formamide and 2 ml of methyl acrylate were added and the mixture was
heated to reflux for a further 24 hrs. Thereafter, the reaction mixture
was cooled, partitioned between ethyl acetate and water, the organic
phase was washed with water, and dried over magnesium sulphate,
filtered and evaporated. The residue was chromatographed on 250 g of
30 silica gel with toluene/ethyl acetate (3:1 to 1:1) and subsequently
crystallized twice from toluene. This gave 0.63 g of methyl (E)-3-[6-(6-
hydroxyhexyloxy)naphthalen-2-yllacrylate as a . ‘colorless solid, Amax.

(CHgClg): 326 nm (€ = 27660);

35 The following silanes can be synthesised in an analogous
manner:



Met hyl (E)-3-{6[6-(3-triethoxysilanyl propyl car banoyl oxy) hexyl oxy] -

napht hal en-2-yl }acrylate 25 A m xture of 500 ng of nethyl

(E) - 3-[ 6- (6-hydr oxyhexyl oxy) - napht hal en-2-yl]Jacrylate, 25 m of

nmet hyl ene chloride, 0.376 ml of 3- 21t ri et hoxysi | anyl propyl isocyanate
and 0.009 m of dibutyltin dilaurate was heated under reflux for 3 hrs.

Thereafter, a NUtiy9E)3- -(g- 0l  Parah@di Weskyddded and
the m xture was,| e}%;lt:o {rz?pzc%ﬂ Ezﬁ%t&oxg%ﬁm?jg?%ﬁxﬁ%r a16 h%}éeThen, t he
reaction Wﬁlﬁﬁ%ﬁl‘ 2528 t o room tenperature, evaporated conpletely
and the resi dusetigd (EH3t6al35(3-triethprasibatyloropifrbanioydotylca gel with

et her/ he ' e . nhet hyl

3-{6-[ 6- @E’ﬂ%&ﬁ%& SI ae{gé"l%ﬁﬂg%%yé%trebamyl oxy) hexyl ox;%)—

napht h@l en- 2- ympthylifi a8-d6-44-(3-triethoristlesytopylcafbampylasy ) udtoxyi] C [err] ) :
326 nm 3 = 02 .

20 %éﬂ}%}{?&%n nzéﬁﬁgﬁ%%%t 6- ( 6- hydr oxyhexyl oxynapht hal en-2-yl ] acryl ate
used as t HeetE Byl @rtxwh%ﬁ%@ﬁarwl%r@@m%w)ae@%& fol 1 owi ng
pr ocedur eéxygnéphthalenﬂ-yl}acrylate@' Br onp- 2- ( 6- hydr oxyhexyl oxy) napht hal ene

A mxture 0O of, 6 hr - 2-napht hol,, 5 of .di met hyl su] phoxi de,
55 i of 6. crPereHa L e o ot ar e i P hexylpRy- Tor
pot as 30 unneptifhabet-2-flgsayhateand activated at 80C in a high 10 vacuum was
heated to 65[err f Then, _t.he m xt ure
partitioned beﬁgg,r]f @Pﬁ%ﬁ'Q(%g’%%%ﬁﬁgs\?ﬁgpfop&’r]iﬁartﬁgnog'?g’éﬁl%hoﬁése was
washed sdwaphithalemed-yhachylade;er, dried over magnesi um sul phat e,
filtered and b A0 GNRTL ; ' 200 g of silica
gel with tol ugﬁr%es gtlﬁs?%a{ég%{ e E%gffggiﬁﬁlﬁﬁ@éﬁﬁﬁa%%@| lization form 15
t ol uene/ HesepItoxydnaphiralend-yllacria®; br ono- 2- (6- hydr oxyhexyl oxy) -
napht hgl ene asmatigAl(@nI3eas[4S@-tiethoxysilanylpropyieirbyinoyloxy)butyl-
(BE)-[6-(6- %dr%gﬁgé% oxg)s[na@ht hal g}rgsZ-ayIIlji glc':%ﬁ ate 207 oxy) utyA m xture of
5.2 g of BURBRBLRALER-TY ?%}@ﬁ@xyl oxy) napht hal ene, 25 m of
triethyl am ne, métigy1rE)S{4i5- (3¢ trietionyail enylBrépidcarbaimadsxBdentyl-
oxylnaphthalen-1-yllacrylate;
methyl (E)-3-{4-[6-(2-triethoxysilanylethylcarbamoyloxy)hexyl-
20 oxylnaphthalen-1-yllacrylate.

Example 5

Methyl trans-(E)-3-{4"-[4-(4-triethoxysilanylbutyl)cyclohexyl]biphenyl4-
2% yllacrylate

This compound was prepared analogously to Example 1 from
methyl trans-(E)-3-{4-[4-(3-butenyl)cyclohexyl]lbiphenyl-4-yljacrylate and
triethoxysilane.

The methyl trans-(E)-3-{4'-[4-(3-butenyl)cyclohexyllbiphenyl-4-
yllacrylate used as the starting material was prepared according to the
following procedure:

35 trans-4’-_{4—3—(Butenyl)-cyclohexyl]biphenyl-4—carboxaldehyde

38.5 ml of a diisobutylaluminium hydride solution (20% in toluene)
were added dropwise within 10 minutes at 0°C to a suspension of 11.5 g
of trans-4'-[4-(3-butenyl)-cyclohexyl]-biphenyl-4-carbonitrile, prepared



acetate and 0.392 g of tri-o-tolyl phosphine was heated under reflux for
16 hrs. In order to conplete the reaction, a further 0.177 g of pall adium
-acetate, 2.5 g of tetrabutylammoni um brom de, 10 m of dinethyl- 25
formam de and 2 ml of nethyl acryl ateopere added and the m xture was
heated to reflux for a further 24 brs. Thereafter, the reaction m xture

was cool %coﬂﬁﬁg'tb INSIEO k! Eﬁg@ﬁ&??ﬂg&aﬁﬁ? ?I@S‘?ri‘i’x Yo g of E(ﬂﬁeﬂé gani ¢

phase was_ wash Wi th wdter over ‘nesium su
filtered W}@@ IPRAITE A AT TS %lﬁw eégexamea‘ﬁt@@o of 30
silica gedndMdft té eeatrfor ol firthac®b otirs.3 Subkéqdenkly ami h§d?&@x%&@élt I y

tall t f I Th thyl. (E
byt oxyheAgE A8 AZatiy FRdsR XSPrise fyf afle reection n?laq?w S8R or | nax.
(CH er8] A heur ]a}md 2Beuporf barmhene&%ﬁ@éen WaSEr and methyhend ol | owi ng sil anes

(2:?” be syihbgal ?ﬂa#ﬂ%amraﬁﬁl St e phasdWHYWwashed several times with

(E) - 3- { 6-W2tqradrie omm@ammprsumhatarﬁam;danﬂ)mammed
ht hal " -
? EI)O 3- ? ?%‘téili r fHe %j)?g1 ; ha?r%yafceF%}%/ }%%I%r%c 5% xy%e gives tI;.)8Fnospt%ll [gxyl
napht hal e( nﬁegy SyeiohaxiE blpgleny 4-carboxa1dehy e.
met hyi6¢E) - 3- (6-[4- (3-tri et hoxysil anyl propyl car banoyl oxy) but yl oxy] -
ht hal
(5. o [ Best s fbu inrempibabbey b raaria,
napht hal en- 2-yl }acryl at e; nmet hyl
E)-3-{6-[6- |
El al)oht hgl eL 2(22;'{ ggﬁ@%ﬁ%ﬁ%ﬁ%ﬁ%ﬂ%ﬁ%ﬁﬁg@%ﬁ LA82Y iP3pise h8 0o
(E) - 3-{ 4- th@m 10mhinutes feia solytipn of Yl4 il wfimiptabhy) phbephonoacetate

| naphghal;
(E) p3 ;‘ (%gﬂt rie hg%/sgxl dg?ly {) TI}é@ltLMr fvv?’a“ trred atp%océ)ggﬂroxy]
napht hal gaftgga S0 utzon pethilgo crude trans-4

(B)-3-{4- Meh%w&l%@@iywwﬂtwﬁbﬁﬂﬁ@ﬁg@a 05l dry
(B 5 - febraby rplhovss, Al BB i SaRu PoRy e e seme

oxy] naphtteadpsratund. } Sabyéqieritly, the mixturdreiadywarmed slowly to room
(E) - 359 4’&9&&%&%&%&8 198 'tH3YLE o@ﬁﬁéﬁ%ﬁ%g ¥ Y hixture was
then partitioned between methylene chloride and 1N hydrochloric acid
and the organic phase was washed with saturated sodium bicarbonate
solution and water, dried over magnesium sulphate and evaporated.
Chromatography on silica gel with ethyl acetate/hexane (1:9) and
25 subsequent repeated recrystallization from hexane/ethyl acetate gave
methyl trans-(E)-3-{4'-[4-(8-butenyl)cyclohexyl ]biphenyl-4-yllacrylate.

The following silane derivatives can be prepared in an analogous
manner:

Methyl trans-(E)-3-{4'-[4~(2-triethoxysilanylethyl)cyclohexyl]-
biphenyl-4-yllacrylate;

methyl (E)¥3-[4'~(4-triethoxysilanylbutyI)biphenyI—4—y1-] acrylate;

methyl trans-(E)-3-{4-[4-(4-triethoxysilanylbutyl)cyclohexyll-

35 phenyllacrylate;

methyl trans-(E)-3-{4{2-[4-(4-triethoxysi1an57lbutyl)cyclohexyl]-
ethyl}phenyllacrylate;

methyl trans-(E)-3-{4{2-[4-(4-triethoxysilanylbutyl)cyclohexyl]-
ethoxylphenyllacrylate;



20 6xy] napht hal en-1-yl }acryl at e.

Exanple 5 Met hyl
trans-(E)-3-{4-[4-(4(triethoxysilanyl butyl)cycl ohexyl]bi phenyl -4- 25
yl }acryl ate Thi s conmpound v&8s prepared anal ogously to Exanple 1
from met hyl
: rantsh( E)-3- {4me[thyl @B e’nﬂhb@ﬁﬁL(@Wh&@@mﬁ@muﬁi)%kﬁm&{ﬂl@t e and

ri et hoxy e ne
trans- (E) 5’???99& £3 but enyl ) cycl ohexyl ] bi phenyl - yl }acryl ate used
as the starti ngmﬁhb’ (B a8-[Yemethaqyat’ e(d~tam¢hoxysm1gn§rtbuﬂyé)b1pherfﬂl4-_9)1]\4 ng
procedure
trans- [a4 3- Bu {1{/@% ¢l ohexy 6‘Lbl pheny- 4- car boxal dehyde 38.5
m of & dii sobm%)t X umi@h‘i. t@@ﬂwsﬁar@zb%ynbpren@ﬂ@m wer e

added droauﬁgtymthl n 10 mnutes at O[err]Cto a suspension of 11.5 g

of trans-4'-14-( nyl.)-c ohexyl | - bi phe 4-carbonitrile, prepared
accor di ng to I\/H??i@’t;@é{ % gt&o - 4rtriet }@ZYSI\XQWQWY Dhiphsoyld-y8F t ol uene.
Then, theaeedaté;on m xture was warned slowy to roomtenperature and
left to react {Q r,3.5 ur bse h d ochloric

acid was sl ow %/néz’iﬁggl Qﬂdé E%V\(A‘L%élez&ﬂ %W@Q@Vﬁgﬁﬂ}ﬁf%ﬂ@rg %tﬁt rred for 5
1 hourlland t hemmibphtnaast(£)iSeiSel-(detrithoxyeitatylouiy] eptlojkeyie- chl ori de.
Ther eaftephehg aBhaf ¢ phase was washed several times with wat er,
dried ove nesi'um sul phate, filtered and evapor at ed. Crystallization
fromethyl acetate/nethylene chloride gives trans-4'-[4-

(but enyl ) -cycl ohexyl ] bi phenyl - 4- CE&%@%*‘WG 10 Met hyl
trans-(E)-3-{4'-[4-(3-butenyl)cycl oheXy i phenyl 4yl -}acryl ate

27.6 M of a 1.6N butyllithiumsolution were added dropwi se at O[err]C

wi t hi 1510 r-Methoxy-d-[(E)2ahuthaiycatbénylvittyldphhy TR (LiicRlResanaacet at e 15
in 50 m of dry tetrahydrofurda;%lt;,rpe ﬂ)lg xt%?ie) vvagr%ttl rrgd at O[err]C for

5 m] of trichlorosilane are added while stirring to a solution of
0.1 g of HaPtClg in 20 ml of dry tetrahydrofuran. A solution of 14.8 g of 2-
20 methoxy-4-[(E)2-methoxycarbonylvinyllphenyl 4-(3-butenyloxy)benzoate
dissolved in 20 ml of dry tetrahydrofuran is cautiously added dropwise
thereto. Thereafter, the mixture is stirred at room temperature for
5 hrs. and then at 50°C for 16 hrs. The reaction mixture is concentrated
in a water-jet vacuum and completely freed from residual solvent and
25 trichlorosilane on an oil pump with a cooling trap under reduced
pressure. This gives crude 2-methoxy-4-[(E)2-methoxycarbonylvinyl}-
phenyl 4-(4-trichlorosilanylbutyloxy)benzoate, which is dissolved in dry
tetrahydrofuran for storage.

30 The 2-methoxy-4-[(E)2-methoxycarbonylvinyllphenyl 4-(4-
trichlorosilanylbutyloxy)benzoate required as the starting material is
prepared according to Example 2.

The following silane derivatives can be prepared in an analogous
35 manner:

4-[(E)2-Methoxycarbonylvinyljphenyl 4-(4-trichlorosilanyl-
butyloxy)benzoate;



1.5 hours and thereafter a solution of 11.5 g of crude trans-4'-[4-(3-
but enyl ) cycl ohexyl | - bi phenyl - 4- car boxal dehyde in 50 ml of dry
‘tetrahydrofuran was added dropwi se within 5 mnutes at the sane
tenperature. Subsequently, the m xture4gwas warned slowy to room 20
tenperature and left to react for 15 hours. The reaction m xture was
then partitio LR ERoAR rg,l]\ﬁ JHssin oeRbatyic acid
and the Oﬁggpw(mgse was vvahgd D?Ebgg? %ﬁgi(}né:g%l um bl)?ar b%nate

sol ution fREE S sdri ed over magnesi um sul phate and evapor at ed.

Chr omat ogr aphy4-anethiokiy<3 {(H2-me thioxpddrbbnplkeh el shdrep aret-trickihrand 25
subsequen%kén}(ﬂéﬁiggﬂ)%cr?st allization from hexane/ ethyl acetate gave

met hyl 8 but enyl ) cycl ohexyl ]bi phenyl -4-yl}acryl ate.
The f obl ovm ng miethyle(Ke3-{4-64triekloresilanylbutyioxpPghenydacratatepgous

rans (B)-3- (4 sty G Bfuore-d. (e trichlorosilanylhutyloxyighenyll-

bi phenyl - acxplatairyl at e; met hyl

E)-3-[4"-(4-t d L nyll-
Tl T e
phenyl } acP$A% et hyl

t r ans-10E) - 3- {4{n%t11§1-(@}-3-[3—@1‘,1{63057)'&-(4—&1‘1&311%63113):@%111@&@9%]1&&11}*1]-

et hyl | phenég% yl at e; hyl
trans- (E) a%z 4-(4-triet hoxy5| I anyI butyl ) cycl ohexyl ] -
et hoxy} phenyl }met];!jr]a(@@-[3~butyloxy-4—(4—tnchloros1lany1butyloxy)phenyl] 23

nmet hyl E% zgr'lgﬁe fluoro-4'- (4 tr| et hoxysi | anyl but yl ) bi phenyl - 4-
yllacryl a

(E)-3-3" - met ioephy @)43{231(@@9&&%9#%1%@%6pbﬁ@ﬁk}amlaﬁe}

acryl age; 5 thyl (E)o®{4¥huoro-3-(4-trichl ilanylbutyloxy)phenyl]-
(E)-3-[3-fl rgae4 yr((4 )fsrl}{et hgig;m(l arll.ilcl b?ﬁoﬁ a%?p#e%fxyf T ] acryl ate;

u
met hyl E?'CIZY?? % et hoxy- 4' - (4-tri et hoxysi | anyl butyi ) bi phenyl 4-yl]-
acryl at e methyl (Em-l[mknethoxy-{%-(4-’cnchloros11anfrlbu’cyloxy)phenyl}-
(B)-3-14" é‘}, t{l et hoxysi | anyl but yl ) bi phenyl ]acrylate; 10 nmet hyl
trans- (E) {1 ’4 (4-triethoxysilanyl butyl )cycl ohexyl ] -
phenyl | acryl at methyl (E)-3-[4-ethoxy-3-(4-trichlorosilanylbutyloxy)phenyl]-

20 acrylate;
methyl (E)-3-[4-pentyloxy-3-(4-trichlorosilanylbutyloxy)phenyl]-
acrylate;
methyl (E)-3-{4-(8-trichlorosilanyloctyloxy)phenyllacrylate;
methyl (E)-3-[3-fluoro-4-(8-trichlorosilanyloctyloxy)phenyl]-
25 acrylate;
methyl (B)-3-[3-methoxy-4-(8-trichlorosilanyloctyloxy)phenyll-
acrylate;
methyl (E)-8-[3-ethoxy-4-(8-trichlorosilanyloctyloxy)phenyl]-
acrylate;
30 methyl (E)-3-[3-pentyloxy-4-(8-trichlorosilanyloctyloxy)phenyll-
acrylate;
methyl (E)-3-[3-(8-trichlorosilanyloctyloxy)phenyllacrylate;
methyl (E)-3-[4-fluoro-3-(8-trichlorosilanyloctyloxy)phenyl]-
acrylate;
3B methyl (E)-3-[4-methoxy-3- (8-tr1chlorosxlanyloctyloxy)phenyl]
acrylate;
methyl (E)-3-[4-Ethoxy-3-(8-trichlorosilanyloctyloxyphenyl]-
acrylate;



Exanmple 6: 15 2-Methoxy-4-[(E)2-nmethoxycarbonyl vi nyl ] phenyl
4-(4-trichlorosilanyl - but yl oxy) benzoat e
5 mM of trichlorosilane are added while stirring to a solution of 0.1
g of Herr]Ptd[err] in 20 nl of dry tgfrahydrofuran. A solution of 14.8 g
of 2- 20 nethoxy-4-[(E)2-nmethoxycarbonyl vinyl ] phenyl

4- ( 3- but enyl ox Q@E& QT4 lSsolyed i 1 I&;:E@hydrofuran S
cautiously addé)é oggv? ge[4 butyﬁ{xﬁrzfggﬂcﬂ]%ﬁ%g é‘?‘{tyj?)?u%)ﬁm xt'ure is stirred
at room tmlraéﬁh_re for 5 hrs. and then at 50[err]C for 16 hrs. The
reaction m xt U_rxﬁeﬁl'ﬁylQ%W{@ﬁﬁ&lorosﬂah@lﬁe%o?loﬁﬁfnhé’r%ﬂ%ls&@? conpl etely
RSN SRR G i S N S
cooling trap u Jog=is g [ . ' ' -

2- met hoxy -gkrfldfp2- net hoxycar bonylvinyl]- ~ phenyl _

oo oA Bl PROBE T St ks, Hlaatb B o

2- met hoxy-akrflaEp2- met hoxycar bonyl vi nyl ] phenyl 4- (4-

trichlorosilan Qﬁhﬂl 41 5:@]? | ial is
prepared accor ﬁ# ng “t c@é\é}é@g%%%a‘(ﬁﬁ%mgpo é’h?%)%ltr%é(} dr%g%%a}ﬁfe—

deri vat i veasrgkatene prepared in an anal ogous 35 nmanner:

4- [ (E) 25 Met hox g g RE)-8L Vb U tRAGEYA- (614 h drb St B IBe kA AW by phenyl] -
but yl oxy) benz%t e;

3- [ (E) 2- méxR88F€ar bonyl vi nyl | phenyl 4-(4-trichlorosilanyl butyl -
Oi( y) E)e nzo ﬁ]ﬁ g r . _methyl (E)-3- Hr%ﬂi?ﬂbrﬁ%h%%ﬂf%b?%k9mwwwﬁtd; E) E;a n gl
e o SO UM XS o ccanov oy R
(E) - 3- [ 3- fdcurpladest- (4-tri chl orosi | anyl but yl oxy) phenyl | - acryl ate;
Tt 1 5 E) -3 [ G QY AU AN YRS hony -
" acrylate;
methyl (E)-3-[4-ethoxy-3-(6-trichlorosilanylhexanoyloxy)phenyl]-
acrylate;
" methyl (E)-3-[4-butyloxy-3-(6-trichlorosilanylhexanoyloxy)phenyll-
20 acrylate;

methyl (E)-3-[4'-(4-trichlorosilanylbutyloxy)biphenyl-4-yllacrylate;
methyl trans-(E)-3-{4-[4-(4-trichlorosilanylbutyl)cyclohexyl]-
phenyllacrylate;
methyl trans-(E)-3-{4(2-[4-(4-trichlorosilanylbutylcyclohexyl]-
25 ethyllphenyllacrylate;
methyl trans-(E)-3-{4{2-[4-(4-trichlorosilanylbutyl)cyclohexyl]-
ethoxylphenyl}lacrylate; .
methyl (E)-3-[3'-fluoro-4'-(4-trichlorosilanylbutyloxy)biphenyl-4-yli-

acrylate;
30 methyl (E)-3-[3"-methoxy-4'-(4-trichlorosilanylbutyloxy)biphenyl-4-
yllacrylate.
Example T7:
35 . Production of a photo cross-linkable layer

0.02 g of methyl 3-{6-[6-(3-triethoxysilanylpropylcarbamoyloxy)-
hexyloxylnaphthalen-2-yl}acrylate was dissolved in 2 ml of the solvent
mixture of toluene and ethanol (1:1). A cleaned glass plate (19 x 26 mm)



10 . met hyl (E)-3-[3-ethoxy-4-(4-trichlorosilanyl butyl oxy)phenyl]-
acryl ate; nmet hyl

(E)-3-[3-butyl oxy-4-(4-trichlorosil anyl butyl oxy) phenyl ] - acryl at e;
met hyl (E)-3-[3-(4-trichlorosilanyl but ysoxy) phenyl]acryl ate; 15

met hyl (E) 3-(4-fluoro-3-(4-trichlorosilanyl butyl oxy) phenyl] -

acryl ate; d gt
(E)-3-[4- rre %)n)%lyr{er_s ? rm rtp{i?oé‘rlgg?lf%gp rﬁ/la(%gy peﬁ'eaft berp ered at at e;

met hyl (E) BEII{ﬂIaE%IWOQf Oél@for mtherodd nunyl"ﬁmryupsu}) rtregédacryl at e;

net hlyl t ( E)gldsd fAtdte Wfré(é @Dé)in@d (A tbrdemi! for a9 thaf ihbir wlesyo e Byti.-
acryl ate; hyl

(E)-3-(4-(8-trichlorosi I anyl octyl oxy) phenyl ] acryl at e; met hyl
(E)-3-[8-fluoro-4-(8-trichlorosi| dwdmpley8oxy) phenyl ]- 25 acryl ate;

met hyl (E)-3-[3-net hoxy 4- (8 trichl orosil anyl octyl oxy) phenyl ] -

acryl ate;

(E) - 3- [ 3- et hoxy- 4- (Bradu @%mﬁmOuayhngﬂaY@@r&tﬂuﬁlcp‘ystals acryl ate; 30
met hyl (E)-3-[3-pentyl oxy 4-(8-trichlorosilanyl octyl oxy)phenyl] -

acryl ate;

(E)-3-[3-(8-trikHf m&#gagém pléete desaribaskin Example i was irradiated for et hy/|

(B) h3I fot Efthg@é Sridutss Witle tholidshl 33 i YA&Q&?’W lﬁ)gﬁ'ﬁ' Qfaﬂl]a mercu?f hydrat e; 35
ggﬁ y?/ at((a )pres ure ag.nﬁ) ﬁﬁf@mﬁijéa érr,l Chq&rdogrlysgaq)iagg} % OXQQp‘i’féﬁr% the
(E) - 3-[ 4- Errexdiytadt [afret hiycdpinroatingnylUadey hopolpfieasibh-microsmpe thate;

T Fi S55Febon he hsgrusd.e vaingiob doybl pitphcing Javer of
(5);3: 4. ST X5 0B 10 PRATER S AR PP LRI 17 acrviate
met hyl 15 Ehe s bablidRs® tﬂ Kﬁ:\é 8irebti OF 9P bliRRYA i @&%é}?&ﬁ@s%ed?ﬁé' 1- 5

acryl ate;

(E) - 3- [ 3- firersion Qﬁl@@amaéﬁn@fébﬁ WY ighdusedyiodxzadintanthe silane layer.

Example 9:

20 Production of an orienting layer having a defined tilt angle

Two glass plates coated according to Example 7 with methyl 3-{6-
[6-(3-triethoxysilanylpropylcarbamoyloxy)hexyloxylnaphthalen-2-
yllacrylate were irradiated with linear polarized UV light for 9 min.,

25 with the direction of incidence of the light being inclined by 70° to the
plate normal. The direction of polarization of the light thus lay in the
plain extending between the direction of incidence of the light and the
plate normal. The two plates were thereafter brought together with the
irradiated sides facing inwards to give a liquid crystal cell having a plate

30 separation of 20 pm such that the featured directions produced upon
irradia:ting the plates by polarization and light incidence were parallel to
each other. Then, the cell was filled with the liquid crystal mixture 3010
of ROLIC AG at a temperature of 100°C, with the liquid crystal mixture
being in the isotropic phase during the filling operation. Thereupon, the

35 cell was cooled gradually to room temperature at a rate of 1°C/min. A
uniformly oriented liquid crystal layer was now recognised between
cross polarizers. The tilt angle of this parallel cell was 1.3° measured
with the aid of the crystal rotation method.



acryl ate; met hyl

(E)-3-[3-ethoxy-4-(6-trichlorosilanyl hexanoyl oxy) phenyl ] - acrylate; 10
met hyl (E)-3-[3-butyl oxy-4-(6-trichlorosilanyl hexanoyl oxy) phenyl] -

acryl at e; met hyl

(E)-3-[4-(5-trichlorosil anyl pent anoyl oxy) phenyl | acryl at e; met hyl
(E)-3-(4-fluoro-3-(6-trichlorosilanyl kexanoyl oxy) phenyl ] - acrylate; 15
met hyl (E)-3- [4-nmethoxy-3-(6-trichlorosilanyl hexanoyl oxy) phenyl] -

acryl ate; nmet hyl (E)- 3-

[ 4- et hoxyhile (fret idveiitict Q@ | By HRx@ney |y Hedebyd Iwith respeserty! dlugtrative
met hyl (E)-3-[4-but ony-3-(6¢trgchjor05|Ianylhexanggloxn%phqul]-'20
acryl at eembodiments and mgdgstpfpractice, it will be apparent to those skilled in the art that various

(BE)-3-[4. -(4-t.ri chl or0os] l.9Xx i | - 4- te: .
et nyt - oaifions g iBios e Hlal R HAGK RIUGERS dpbirtng B 18 fgme and spice
phenyl } asfr eaiention. Accordingly®tdhy |invention is not to be limited by the illustrative
trans-(E)-3-[4(2-[4-(4-trichlorosilanyl butyl)cyclohexyl]- 25

et hyl | presadimenty ped modes of practice. net hyl
trans-(E)-3-(4{2-[4-(4-trichlorosilanyl butyl)cycl ohexyl]-

et hoxy} phenyl }acryl at e; nmet hyl

(E)-3-[3" -fluoro-4'-(4-trichlorosilanyl butyl oxy) bi phenyl -4-yl]-

acryl ate; 30 met hyl

(E)-3-[3" -nmethoxy-4'-(4-trichlorosilanyl butyl oxy) bi phenyl - 4-

yl Jacryl ate. Exanple 7: 35
Production of a photo cross-Ilinkable |ayer 0.02 g of nethyl
3-{6-[6-(3-triethoxysilanyl propyl car banoyl oxy) -

hexyl oxy] napht hal en-2-yl )acryl ate was dissolved in 2 ml of the sol vent
m xture of toluene and ethanol (1:1). A cleaned glass plate (19 x 26 nm
26 was imersed in this solution for 30 min. and thereafter tenpered
at a tenperature of 100[err]C for a further 30 m n. Thereupon, the

t hus-treated



gl ass plate was cleaned in toluene for 10 mn. in an ultrasound bath. 5
Exanpl e 8: Production of an orienting |layer for liquid

crystals The coated gl ass plate descri bedW
irradiated for 10 three mnutes with th@8linear polari | i m\a
mercury high pressure |anp. Thereafter, a liquid cr “L\\\ \3@*\\\“
applied to the irradi ated | ayer by spin-coating. Unm I 2atfon
m croscope there coul d thereupon be observed a uni axral “doubl y
refracting | ayer of oriented |iq@ldimsystal nolecules. Wth the aid of
atilt conmpensator it 15 was established that the direction of orientation
corresponds to the L di recg;ion of polarization of the UV light used to
irradi ate the sitane C‘IS%%‘?S. of general formula I Exanpl e 9:
20 5Production of an orienting |layer having a defined tilt angle

Two gl ass plates ¢oated according to Exanple .7 with nethyl 3-{6-
(6-(3-triethox¥§l anydropyl arbgm) oxW) hexyl o apht hal en- 2-
yl }acryl ate were pgradi T th TTied®  polYar NghtZ+& 9 min., 25
with the directioft of ilnctdénce fnlt i ght ibhgine ®d by 70 to the
plate normal. The direction of polarization of the light thus ldy in the
pl ai n extendi ng between the direction of incidence of the |ight and the
plate normal. The, two plates were thereafter brought together with the
irradi ated si des"f&EfHy inwards to give a liquid crystal cell having a

pl ate 30 separ gt i ¥hamf X20 dreakymatoxh orhatogeient fient ofieest @Whicgct i ons produced
upon irradiating the olarization and |ight incidence were
par al | e}Ot o] each ot heB.L %ﬁ%n@%ﬁe&gﬁqgeﬁas filled with the liquid

crystal mixture 3010 0$ 2RORISCUAG suchastaestpaéghathaie oof 100[err]C, with
the liquid crystal m xtur [ Lot ' [ Qpi e duri t he
o8 CTYEL Tt R B R ISR,

filling operation. Thereupon, e cer, 3 gra
tenperature at a rate of %Ye‘fgi{@rm‘ﬁhlch is optignailysubytibrtediveend pyui d
crystal layer was now recogfteSRdoRREEBrine 0:C& PAURLILERLS or e 11T
angl e o£~th|s paral | el celk_lwasfgl.lS err n@flﬂri wW.th fhe aid of the
crystal “Totation method. ¢Rain of the formula-(CHz)r-L*-(CHg)s-L*- in which

L! and L2 each independently is a single bond or

cross-linking functional group selected from the group consisting
of O, COO, 00C, NR?, NR*-CO, CO-NR*, NR*-COO, O-CO-NR?,

CH=CH or C=C wherein R* is hydrogen or lower alkyl;

rand s are each a whole number of 1 to 20, with the proviso
that r + 5 £ 20;

ring A is 1,3- or 1,4-phenylene and is unsubstituted
or optionally substituted with fluorine, chlorine,

2% cyano, alkyl or alkoxy, pyridine-2,5-diyl, pyrimidine-
2,5-diyl, 1,3-dioxane-2,5-diyl, cyclohexane-1,4-diyl,
piperidine-1,4-diyl or piperazine-1,4-diyl;

ring B is 1,3- or 1,4-phenylene - and is unsubstituted
or optionally substituted with fluorine, chlorine,

30 cyano, alkyl or alkoxy, pyridine-2,5-diyl, pyrimidine-
2,5-diyl, 1,4- or 2,6-naphthylene, 1,3-dioxane-2,5-diyl
or cyclohexane-1,4-diyl;

Y1, Y2 each independently is a single covalent bond,.
-(CHg)t-, -O-, -CO-, -CO-0-, -0-0C-, -NR3-, -CO-NR3-,

35 -R3N-CO-, (CHg)y-0-, -O-(CHg)y-, (CHa)y-NR3- or
-NR3-(CHj)y-, wherein



27 Whil e the invention has been illustrated and described with res to
illustrative enbodi mrents and nodes of practice, it V\A'I,I/befa‘ppa’rﬁ’%gLL
those skilled in the art that various n%glflcatlons and ﬂ my be
made wi t hout departing fromthe scope aftd spirit of th ﬁgﬁ

Accordingly, the invention is not to be limted by the tatf vé
enbodi nents and nodes of practice.

28 Cl ai ms

Si | anes of generg® fornul gs hydroéeﬂ@ffo]wer alky wher ei n

Xerr], Xerr] and Xerr] . are or hal.ogen, at |east one of
whi ch: 10 1sawhcﬁe Pémé?‘twgf L{aﬁkoxy or hal ogen;

Slerr] i sw| spacer natwhokumimies of IstorBi ght - chain or

b hed al kyl h ft

ranz:c'e_l[ e?r]gl[g%?’] gr\%ﬂ:ﬂgf‘ %?ﬁeﬁﬁgﬁﬂys?u%rs ?t ute;d by one or

more fl udrine, ¢t ne oris dy3as Isérpbenylenerwhich orunsutisituted .

o Lt LY Al g i 17

L[err] and L[err] each in
cross-1inking functional le@lt@éFOKYom‘Itlméngmo&p evBsi-divlng

& 0, C;JOO CCJOC,C \Tﬁ[ err], Rg:aizﬁlz,@oor% E& 12, 6- l@ﬁ[zeéral COO, O CONR[err], '
= or ereln r a r an
he¥Y 80220(!”"%3\(,\@“?% oA %é

S are each a whole nu
thatr+ X[ err] 20; naphthylene; and
Z is -O- or -NR*, in which R* is hydrogen
or lower alkyl or a second group of formula D in
which
D is straight-chain or branched alkyl with 1 to 20., -
15 carbon atoms optionally substituted with fluorine or

chlorine or a cycloalkyl residue with 3 to 8 ring atoms
optionally substituted with fluorine, chlorine, alkyl or
alkoxy.

20 2. Silanes of general formula I according to claim 1, wherein

X1,X2 X3, S1, m and n have the significance given in claim 1 and

ring A is 1,3- or 1,4-phenylene which is unsubstituted
or optionally substituted with fluorine, chlorine,
25 cyano, alkyl or alkoxy, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or cyclohexane-1,4-diyl;
ring B is 1,3- or 1,4-phenylene and is unsubstituted

or optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyridine-2,5-diyl, pyrimidine-

30 2,5-diyl, 1,4- or 2,6-naphthylene or cyclohexane-1,4-
diyl;

Y1, y2 each independently is a single covalent bond,
-CHyCHyg-, -O-, -CH2-0-, -O-CHg-, -CO-0- or -0-0C-;
ring C is 1,3- or 1,4-phenylene and is unsubstituted:_

b or optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, pyrimidine-2,5-diyl, pyridine-
2,5-diyl, 2,5-furanylene or 1,4- or 2,6-naphthylene;

Z is -O-; and



ring A is 1,3- or 1,4-phenylene and is unéUBETTT—TF_‘—_f———-‘

or optionally substituted mnth fluorine, chlorine,

cyano, al'kyl or al koxy, “pyri dine- 2.5 61, yrim-d.ﬁﬂlll\\“l\llll\\\\l\n\!Ill
2,5-diyl, 1,3-dioxane-2,5-diyl, cycloh ane-1,4-diyl* ¢

pi peridine-1,4-diyl or piperazine-1,4 diyl; ring B is 1, 3-
or 1, 4-phenyl ene and is unsubstituted or
optionally substituted with fluorine, chlorine 30

cyano, alkyl or_al koxy, pyridine-2, 5-diy pyrim di ne-

2,5-diyl, 1,4- Br 2, 6- napmswgwmmoebran@;@aﬁ&w wgthg} o 20

or cycl ohexane-1,4-diyl: carhon atoms ofl £EFdloalklyPEEdidue w1ti?€cé} 6 Q,g@goendent ly
is a single coval ent bond err]-, -0,

-C0, -COO, -00C, - NF&t@mﬂ optionedlynpubstityted with alkyﬁ or a?{\é'q)
-Rlerr]N-CO-, -(CH err]) [&peliaQy, wit@ faGthelréd de€hisdy.,
(CH[err_])[err] NR[err]- or

-NR[errf’-(CH[err])[err] wherein

29 3.

R[ Silapes of cenem& fwavlag%ﬁcwdxw clgjmy} or 2 t
I s a whol e nunbghepéinl to 4; s a whol e nunber of
1to 3; m n eachlndependently|500r 1,, b5
ring o is 1,3- ar 1, 4-phenylene which is unsubstituted.
or optionally sgbsgstws est &h&finfﬂa%rﬂhe%:gﬁmcahwgwen in claim 1 and
cyano, al kyl or™ al’koxy, rimdine-2,5- or 3,5-dryl,
pyr|d|ﬁ8-25 of 24d|>}%/ r-26d|yl 2, 5-

t hi ophenyl ene, #ng-Buranyd g/3e o't 41-p14enywhe3n@'xs ﬂ-xikubstltuted

napht hyl ene; and & i n which
Rlerr] is hydrogen or optmnally substituted “6‘% tg c%l%lllor a second

group of formula D, in cyano, alkyl or alkoxy, pyndmeahpe(hyl pynmvdme- D

is straight-chain or bra %ﬂ#

carbon atons optionally 2%% %P’Fl){%gd%% %% &%e’
chloridé@ or a c¥él oal kyl isessigle canyaiens bogd.g-GQ %t‘@n@c
optional Iy subshht,uged wi tih1fal e, aphexgtﬂneranahes urm’ukgtimted

al koxy. or optionally substituted with fluorine, chlorine,
cyano, alkyl or alkoxy, or 1,4- or 2,6-naphthylene;
Z is -O-; and
20 D is straight-chain or branched alky! with 1 to 12 carbon atoms.
4. Silanes according to claim 3, wherein the compound is selected from the
group consisting of
25 Methyl (E)-3-[3-methoxy-4-(4-triethoxysilanylbutyloxy)phenyl]-
acrylate;

3-methoxy-4-[(E)2-methoxycarbonylvinyllphenyl 4-(4-triethoxy-
silanylbutyloxy)benzoate;
methyl (E)-3-(3-methoxy-4-[6-(3-triethoxysilanylpropylcarbamoyl-
30 oxy)hexyloxylphenyllacrylate; :
methyl (B)-3-{6-(6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl-
oxylnaphthalen-2-yllacrylate;
methyl trans-(E)-3-{4'-[4-(4-triethoxysilanylbutyl)cyclohexyl]-
biphenyl-4-yllacrylate;
35 3-methoxy-4-[(E)2-methoxycarbonylvinyl]phenyl 4-(4-trichloro-
silanylbutyloxy)benzoate.



20 . 2. Sil anes of general fornmula | according to claiml1, wherein
X[err], Xerr], Xerr], S[err], mand n have the significance given in

Cnoubst | tut ed, A ot onan Ty SRR

fluorine, chlorine, 25 cyano, al kylF of & kdxy? *
pyridine-2,5-diyl, pyrimdine- 2,5-diyl or

cycl ohexane- 1, 4-diyl; ring B is 1,3- or 1,4-phenyl ene and
i S unsubstituted or optionally substituted with

fluorine, chlorisne, A cross-linkable mixture comprisf$@Pieadd g ©or al koxy,

Fz)ygl ﬁiagﬁt ﬁ§gxé}%:éa¥xépt£§\% %gé(glﬁgg%s%fqne component is a compouna’c%-f%h%bjla 4o
Y[err], VY[ eefiped in clelmi.i ndependently is a single coval ent bond,
-CHerr]CHerr]-, -0, -CHerr]-0, -OCHerr]-, -COO or -O00C;

ring C _ is 1,3- or 1,4-phenylene and is unsubstituted 35

or optidhally s@bsti tutrgsdinkabis mixtuee actordingnty claim 5, which

cyano, al kybn@find! #OXYditRW {07644 BE nfora & urﬁbér' oPfrula I

2,5-diyl, 2,%- fnt}r’anyl ege ?r 1, 4- O#OZIZQG@%%t yléefﬁ?g?ﬁua » OR€ or Z

is - 0-: ananore compoundas o general fOBnula II is strai ght -chain or

branched al kyl with 1 to 20 : carbon atons or a
cycloal kyl residue with 5 or 6 ring_, at ons
optionally substituted with alkyl ,of al koxy,

especially with nethyl or net hox% ‘&—S"M 3. Si | anes of general
formula | according to claim1 or 2X wherein i

Xerr], Xerr], Xerr], S1 and m have the significance given in claim1 and
10 n - is G ring B is 1,3- or

1, 4- phenyl ene agghdrgignsubstituted

X1, X2 X3 and S! have the significance given in claim 1 and
M is lower alkyl or alkoxy or a mesogenic residue

of general formula III

[_H_}»_o

wherein

III

Y1, Y2, m and n have the significance given in claim 1 and
20 A', A’ and A® each independently is phenylene and is
unsubstituted or optionally substituted with
fluorine, chlorine, cyano, alkyl or alkoxy,
pyridine-2,5-diyl, pyrimidine-2,5-diyl, 2,6-
naphthylene, 1,3-dioxane-2,5-diyl or
25 cyclohexane-1,4-diyl, with 2 maximum of one
of the rings being different from phenylene or
cyclohexylene; and
Q is lower alkyl or alkoxy in which one more
hydrogen atoms can be replaced by fluorine, fluorine,
30 chlorine, cyano or nitro.

7. A cross-linkable mixture according to claim 6, wherein

n is 0;



or optionally substituted with fluorine, chlorine,
cyano, al kyl or al koxy, pyridine-2,5-diyl, pyrimdine-

o e ot 0BT S s T

1, 4- phenyl ene and is unsubstituted,

substituted with fluorine, chlorine, cyano, aIkyI

or al koxy, or 1,4- or 2,6-naphthylene; z is -O; and
20 D is straight-chain or branched alkyl with 1 to 12
carbon atons. 6r1 Si | anes according to claim3, wherein the
conpound i s sel ected fronlt group consisting of 25

Met hyl (E) - 3- [ 3- iétanddy zsa«emuldﬁmeélfiﬁmlwl§|nhahwmry| oxy) phenyl ] -

acryl ate; 3|n¥yw%@@ﬁﬂgﬁg)2 met hoxycar bonyl vi nyl ] pheny

4-(4-triethoxy-yo  silanyl butyl ox met hyl
(E) - 3-{ 3- net hox§- 4- [6-( gl¥t A FREHE6X ant gﬂi}‘?pmg%hr'gamyl 30
oxy) hexyl oxy] phenyl } acr yl #1Hs- O-, -O- CHz- -C@eOhyt -O-0C-; and

(E)-3-{6-[6-(3-friethoxysilan pyl car bam
oxyl napht hal en- ? yl }acryl tI é’r aBkycf o¥aﬁ<oxy quv{?ﬁyg&bstmx)(ed with fluorine

trans-(E)-3-(4'-[4-(4-t rl%rtlhﬂ}lvgmq, shipribeibytyanycl ohexyl ] -
bi phenyl - 4-yl }acryl ate; 35 3- et hoxy- 4-[ (E) 2- met hoxycar bonyl vi nyI ]
phenyl 4-(4-tri§rhl oré- si | anyl but.yl oxy) benzoat e.

kable FP5Y

5. A cross-li Hﬂkabkﬁwm@rﬁgﬁ@tﬁrd@gsﬁo ¢lagbm 7, wheraibnent s,
wher ei d0at Ieast one corrponent is a conpound of fornula I defi ned in
claim1l. (fross-l i nkabl e m xture according to claimb5,
whi ch cont alrnhs |n ad‘ﬁl ‘ion to one or nore conpounds of fornula |, one
or . is phenylene or cyclohexylene; and

Q is lower alkyl or alkoxy optionally substituted with fluorine

15
9. The use of compounds according to any one of claims 1 to 4

for the production of orienting layers for liquid crystals, as well as their
use in optical components, especially for the production of hybrid layer
elements.

10.  The use of cross-linkable mixtures according to any one of
claims 5 to 8 for the production of orienting layers for liquid crystals, as
well as their use in optical components, especially for the production of
hybrid layer elements.

This Sheet Has Been
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nore conpounds of general fornmula Il [err]

"l 10 wherei n X[err], Xerr], Xerr] and S[err] have
the significance given in claiml and M is | ower alkyl
or al koxy or a nesogeni c residue. 33 of general fornula

[11.15 éﬂ? wherein Y[err],
Y[err], mand n JRANESHDP ATIVES INCOQRRERATING PHOTORBACTIVE
Alerr],Alerr] and Alerr] each indepeG®®WPyY i s phenylene and is
unsubstituted or optionally substituted with

fluorine, chlorine, cyano, alkyl or alkoxy,

pyridine-2,5-diyl, pyrimdine-2,5-diyl, 2,6-

napht hyl ene, 1, 3-di oxane-2,5-diyl or 25

cycl ohexane-1, 4-diyl, with a maxi mébstraehe of the
rings being different from phenyl ene or

cycl ohexyl ene; and is |ower alk or, al koxy in which
one nore The invention is concnm%gféﬁh &Pﬁﬁscréﬁhﬁkag@plpé’@ ERRIEEf | uori ne,

fluoring, sfldne derivatives and mixtufddl ﬁiﬁhn&aﬁyaék@rlﬁradﬁl lefbrs and 7 A
cross-1li nkablde m xt ur. 22 di ng to .cl aim P gin
is 0 es, as we elr use as orienting layers or liquid crystals and"

for the production of non-structured and structured optical elements and

~ multi-layer systems.



m L Is 0 or 1; Alerr] and Alerr] each independently
I s phenyl ene or cy.cl ohexyl ene; yierr
is a single 'CWD/%H] CHerr}-, -O 5 REPLAGEMEN QHQET

on
-CHerr]- O, -Qgaili® ﬂ% or -0+0C-; and Q S
| oner al kyl or ‘\\a\ i \’B ““ alty subst3%'uted with fluorin 14 APR 1509 |

A\1*4

or is fluorine, eri'ne or cyano. 8. A cfoss-1inkable

m xture according to claim?7, wherein 10 m s G

A3 i s phenyl ene or cycl ohexyl ene; and Q _ IS
| ower al kyl or al koxy optionally substituted with fluorine 15

9. The use of conpound acg.o,rdi ng to any one of clains 1 to 4 for
t he productionn:bf orient }Sf%or[ yers for liquid crystals, or their use in
opti cal conponeri!sandespeatialndypdndenthis gheoderst ¢on of hybrid | ayer

el ements. 20 : e of cross-linkable m xtures according
to any one of cl ai ns,&gd?%;‘@q?gg the production of orienting |ayers for

liquid crystal ¥2 or Brejingle savalent ond cAH.&dhpofknt s, especial ly for the
producty on of hybrid -CHy£0-,eegrt S-CO-0- or -0-0C-; and
' Q is lower alky! or alkoxy optionally substiruted with fluorine
or is fluorine, chlorine or cyano.

\_ 8. A cross-linkable mixture according to claim 7, wherein
10
m is O;
A3 is phenylene or cyclohexylene; and
Q is lower alkyl or alkoxy optionally substituted with fluorine
15
9. The use of compounds according to any one of claims 1 to 4
for the production of orienting layers for liquid crystals, or their use in
optical companents, especially for the production of hybrid layer
elements.
20 .

10. The use of cross-linkable mixtures according to any one of
claims 3 to 8 for the production of orienting layers for liquid crystals, or
their use in optical components, especially for the production of ‘hybrid
layer elements,

¢



