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; ¥ ghi j ke3ewt R6>TQ *@300002* 1 Phot ocrosslinkable silane derivatives The

i nvention rjmwmmmmnma crosslinkabl e, photoactive silane derivatives
. With 3-aryl I s and 3-aryl acryl am des, and t hei B Septenaker 2002
orientation | ayeggebor |iquid crystals and for the production of
unstructured or structured optical elenents and nmultilayer systens. The
orientation layer is particularly inportant in (electro-optical) liquid
crystal devices. It serves for ensuring uniformand trouble-free
orientation of the longitudinal axes oflthe nol ecul es. Uniaxially rubbed
pol ymer orientation | ayeafifccaiesasnkhble eXamie deahyichisde, are usual ly
used for orienting liquid crystal nolecules in liquid crystal displays
(LCDs). The direction of rubbing determnes the orientation direction in
this process. However Theubbivagteor ar¢katssnd os apvelscupsabivditlbdges whi ch may
strongly i nfl usRG€oddei vPtdiCiainedRiritbYe 9beli @ik Lratshabrdi $8! 8¥Serdhus,
rubbi ng produces_dust ich may, Jead tqQ optical defects in the display. At
the sarfe ti me, “Bfe’ OIS AUAEe aPacEhost HITA F*aRRFGEIoRwhi oh,  f or
exanpl e i n thi hagetsn fomansigticr fTETRIFNabLIEor e peeduttiont b
destruction of uﬁ?&&&{&é& | 4P 1 ansi St-eaS o HodeL Nedldhe nEQr shese reasons, the
yield of optically, satisfactory displays 1n LCD progucti on has not been
optimal to datBultl¥3yehetysfis¥dvant age of rubbing is that it is not
possi bl e to produce strhacbuiedtstientlatyean ilsapersitnl&r St Npdpsrtamnter si nce

the orientatl ofy, diLAELIAN £R1G0)DE 54 AELCEAYACA IdevIUELNO FHDBLARL, Thus,
mainly layers unitornly aligned over “a arg% area can be produce sby

rubbi ng. HowevEPY eRFWUCH adtiderentadi brorlerises erderntahiraeraie
interest in mayngdtasimfl dixepl @f thehinole@yleand i ntegrated optics. For
exanpl e, the dependengy.of .t angl,e of wiew of tw sted nematic (TN) LCDs
can thus be irrproved.ﬁXlgxllagf%elb ebr%d;rpo\zllélﬁlfrzoﬁ?%%?talﬁnoﬁal g}fgr‘s in which
t he orientati opeh ragt ifor exampdepr pabyEnideedtsy usupdsvresed Hor ari zed

l'i ght have beegrksyhd ari GQRE cliyBeal Th1 kol L% i18RaE &Nty &4 ubbi ng can

t hus be over cogetg?in ad&;)cﬁal Sn, g"h |§.}f)0551 ble to Zﬁem fﬁ the orientation
direction diff@tEMIX® Y5 egi At 81T BGF b SHd THEREBIt 885t T Tt e t he
orientation | ayks ox@mtpdsconbdireytion imetlsis paogesd . orHeweetion of |iquid
cryst fls u; i L!g@&ﬁﬁgﬁ ér&%’lﬁh rslh &3kl F{eiﬁi%ﬁs@iéa@iv@n@%@e@{vﬁﬁéﬁﬂﬁa}f_Or Itnd]ym ng
a preferred directian phatochemi posur.e to_polarjzed 1i 0

Sul tabl e wavel ST LYTHIRE OENSEn RGP ToT T CREHGIY, Oy %I A U wi th an
orientation pofismraynd tlhes, expbbing saddhabse dustpwharhzeay | It .tBuch a

guest/host syst@emds desddiBedn tRE &XaFPle, it WReAsdmd7di@étl.cH this
system azobenzenes are m xe%l_ égkgtgglﬁgl m'de orientation | ayers_and then
i

exposed to pol RPTEF IHAE. * @y RaEPEdr n"WRbMadtP™ith t he
surface of a |eawyenplexposddhinn filnst ranncstar e(ToT) eANelChsconadr ng to this

preferred directdon ;i OLb8RLALE PO PEOGERS drSn’ @Y ERSEPLEside s LDE
al ready established direction of orientation can be_rotated agai.n by

further exposHImeatd | afer thefeghta$RAndhs ydedddopotriritivon

di rection. Sineceidfistioeyr deéppatiysniproCk srchmecienr epeated aserof t en as
desired, orie I I rs.of this type are less suitable for use in LCDs.
A further pos;]él%ﬁ[ﬁly t?%%agﬁdducj ng. hi %hl y resolved orientation patterns in
liquid crystalline | ayefertkeysiigadysgtpraeiph. rubbigplis phps. itols 31
(19927, 2155. nHdt tgussiplecess prbitcdi seridalnedn oefiepohyd®r -Tops in

phot oreactive cinnam c id_gr , i nduced by .exp [ | inearly

Dol ari zed |1 gt STEUs rerpes pRliBE chd R B TR St SR i o
crystals. |n dontvagited dochd lyedorsng| euldrinsnt affhys . prateks Heserd bed
anve, an ani aigltirﬂminqwalmqaédlnebwrkdi&@taa@b dai S:Eﬁdbénpfcb‘tﬁxﬁel&b‘%wf t he |

phot ostructura orientation |ayers described in. Jdpn.J. pl.. Phys. Vol.
1 3 September %@-31&‘?’{’555{; %ggg?t”ﬁleé{sé’mﬁé’ttg%r |ne%ﬁ"é%lrpg’goafryerreorhf net wor ks
can be used weIsigleraplectintedesr imsranctaneed Pfqdigrtrystal orientation
| ayers are requidbl bhdf BaRkERat&PSopSiteh OFbentabhdle | atgr s can al so

be used, for exanple, for the production of sqg-called hybrid |ayers, as
exenpl i fi ed in‘i(eéirﬁﬂ}bd%é‘&ﬁ’ 2% &ﬁ? aa%#c%‘?ivolr%w g8, kwisted Hemacic )

LCDs can thus be improved.
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0°611 981, EP-A-0 689 084 and EP-A-0 689 065 and in Swi ss Patent
Application No. 2036/95. Wth these hybrid layers of photostructured
+orientation polyners and crosslinkable | ow nol ecul ar wei gg séptémbér 2002
crystals, it is possible to realize optical elenents, such as, for exanple,
nonabsorptive color filters, linear and circular polarizers, optical
retardation | ayers, etc. EP— A-611, 786 descti bes cinnamc acid pol yners
which are suitable in principle for the production of such anisotropically
crosslinked, photostructured orientation layers for liquid crystals. These
crosslinkable cinnam c acid derivatives are in principle linked to the
pol ymer mai n chai n vi aOthentat boxylayansc tinorhdéht Hlee cdnireanrtiad iagi d

(phenylacrylic ggcid)e spd c%nseece;;edt@&ea{ﬁﬁed e Lhekapal wegsél&h ddi s _type
whi ch have been used to date rT'gve a nunber of serious di s%ﬁ/ant ages. Thus,

for exanple, photBHhdRvEaPeENPEPFAGEPERT DS Sdver28I HTaPHERE t he

orientability. irrheadadni iion rubbénignoan chundm eovagicdmpol yier sddbtvion,

[ nsuf i cient_pha! aeheealbikord: & éeawtpaé %ﬁaent%leﬁame et f5,01 onged
abri cat

exposure of a pref orien atl on eads to the
destruction of 4HEERAYalroR sEEEPRFP yrfiﬂlé’:f‘eﬁtnd hﬁPF?pF% LY i n
which an exi stitlg @diemtation layer.having a predeterm ned recorded pattern
is exposed again in order to. or t st | e r not her
direction can be carrl(g‘aeo%?sml?leﬂtf} Qﬁe %bew ously exéjéjg% B%g#:?o% E
covered by a ndksiqui@ lsawsiteds tlhelamea‘erye olraoeﬁﬁreaabahgwa tqfferqaeﬂyler may

| ose sone or aJdlyeofmdleeaurleet EUet Uheuasnd d esfleretaphoieshesi cal secondary
reactions. 3 g]e g erl 802 )Acf Astiruegtt%er Oq_l sadvgnia e of t he cinnamc
acid polyrrers lP FEFFACEY PRt R i RS A E°angt e T i°t he case of
the orientati orswaﬂvé@es'a&'@hpn%hng THHE%elﬂT@tCélrllearleé, Rt cexanpXecdy are

produced by si mﬁr@eoa%ew&ehpah%fmalemt oﬁ?%&ceﬂm@r&wed or use in
LCDs, however, a tilt angl E:i gust al so, be, zmcﬁ\i[l gg y.the ori ent n | ayer
in addition to PRSI Peftfi 8%CdFP R T-29% 1R abo§‘é et 9 Hisd fitaxi al | y
rubbed pol ymer aystemt dtsi destaybed, fon sexdnipleangheUSsAatr ¥ty generdat ed in

the rubbing prqgess s%da,he ROLYEORE o154 fa%e mibkded@iht@updi pisial is brought
into contact with such a surface, qui d crystal Ieculcﬁf}slare not

paral l el but i fE4REAtEE™ h@@ﬁ?f%%‘g %ﬁ“ﬁi‘ teﬁ‘é’otsﬁfit AP T ¥ ¥hus Mransni t t ed
to the liquid arigstial crykeaiaguhicidead irhednitbttangtle tlse dateanened bot h
by rubbing par amgtels. o Psgeasmfaalemee« ah@edrf 8hLe &ULPYRESHY @0 and by

the chem cal structure o pol ynmer. For the production of liquid crystal
di splays, tilt QH§ ereherneendirefiiat: arldifeqirPREAE HIPEKRGFF 0t he type.
The larger til trearglsablareil equthietalrefiy tistabalshed dimpertiwmsiodd nemati c

(STN) LCDs, in v .of .50 ]5&3{ rijpt
textures. In Tl{f%%g1 [R:.ff.oﬂ gthsQer%n@g%gﬁre |lglnb§f fﬁg%%%o%* an r!t%he@tl lting
direction are dé¥ ﬁédeb‘ytf’helﬂmth”a‘h’gﬁ’e a \GeCRPEhBOL RELFAC ¥t "rever se
twist” and "rewnsettibht” phrRoenebs afedrilceitant od. pibides remense tw st in
t he unsw t ched t esuyl 0 t e of
rotation, whi chtsl S a%ﬁl %g Eﬁé{;l ‘{é%gcﬁélsre\g a%%gﬁQg%ﬂ £ %nsggfff)ft%?ﬁe

di spl ay, reverd&pe prej degpt febrile yssuBreb6Re espeC| ally on

swi tching the LCD by tz’xIﬁdxrtgaetxh@olse@nuhcdleyyscslalpsmdmcdinfgf aigatydirections.
Reverse tw st can tie §r e\l;ent bé/ndo |trg1: tsheinl '19”' gdc&(ss'gtaahlrg xture with a
chiral dopant o= Sui't bPe18| Fag ati on. “For suppressi ng reverse
tilt, however, ldyere is tingm}ee@olralJtm na?tl PerposBhve | Y3l t 34 he use of
ori ent ation |ayareeo M, thigstil inaﬂgi§ processSeRh8MYehe 2P rRegent |y,
cinnam c esters \ﬁm ch gOBQHOt bonded, .as descri bed_above to a pol yner

skel et on but a®&-¥ ke t RBCSPHREr % C&“P?l“éfk%%/ i 95N oup wer e
reported in Li gndGopst by28xpd¢Fdr¢ 1996)inasle, prharizedl kiohysi liane group

serves for anch@riingeliheogi PRENS Cr@oifk-diidritachbeosubstialgs a carrier,
for example of glass. The_spacer which |inks the_ t ﬁal kOX%_fI | ane group to

the cinnam c estdrtR=al mé?scﬁ?'f‘é%%tecm r’fhtehéreﬁeﬁﬁé ¢ oM {(FHd Posi ti on) of
t he cinnanm ¢ estreccesBodesheibeddiotven aof anieobropht apd ymd myetwotrke

trial koxysil angg, ar %afoh&éheéppxlx' itk tcoasteh%fgltﬂéspﬁéééé@fuéﬂlﬁrgkﬁé0| ution.
The orientation is then effected by exposure to Ilnearwg/]tpol arized_|ight of

259 nm wavel ené)tIHe”'FﬁElaBl F?Y?/r%fd ?férﬁbf;?ierl“thBﬁar‘ed hikWYfanNet -t o
orient liquid crystal is ascribed to reversible Z/ E isonerization. If, on
the other hand, the cinnam c acid nol ecul es are exposed at 330 nm they are
crosslinked. Orientability is lost in proportion to the degree of
crosslinking. The orientation |layers produced in this manner have the sane
di sadvantages as the cinnamc acid polymers described further above. They
too have [ nsuffl CI ent phot ochem cal and ther rral stabl I | ty si nce the Z/E

o -, = Y S o,



3'Sept enber 2002 6 function of 3-arylacrylic acid derivatives as a

phot oreactive unit fulfil this condition and are very suitable as
.orientation layers for liquid crystals. The crosslinking & Séenbeczoprounds
with linearly polarized |light leads to significantly higher photochem cal
stability of the orientation layer and at the sane tinme to excellent
orientation of liquid crystals, which is distinguished, for exanple, by
very good contrast. In addition, tilt angles are generated on exposure to
linearly polarized light. In a first aspect, the invention provides a
silane of the general formula l: X31 KA-Y~B-Y2C~Z- S~ S X2 th --~0
X1 | in which Ko End X3 sdenotthest kyhot @l dudshteid hallpgen, nbtwodtts | east

one of "(Tese 1 Qe 15 PUARSE bRk, ot OB ASIOL G 3 SPAGEE U O
singl e bond or F¥¥Kidg Fuiretrsdanr b?b@l{r‘é AR l‘re%eg eaéﬁarépf@emn an
integer from1l 11'.@352,0 subii rikatREOuh SDayddd dant alsbSbe dbedRi figr A denot es

unsubstituted or_ fl or| hl ori cya r al koxysubsti t ut ed
phenyl ene, pyrid-255-di )r%%r, t%g ggoau%léoryfggfo Ca‘rﬂi ﬁbﬁ E%Wrs

1, 3- di oxane- 2, 5&%I|%I¢erWGIfaﬁéxaneEgrqp@lmlPatmqﬁceﬁp@ﬂncatmmym -A-

orgl |toe{ aZI? t1 goob:yl 9git, el ngopgg?lfé:tﬁ 4 tEﬂﬁAakabSaG@léO&ré%hﬁq?' koxy
substituent to p ubstitu Qri ne; enot es
unsubst it ut ed dfwlﬁsug)raitr?élt gﬁ\éZFFﬁﬁl m 03% Ryl - Wb a %?(?/qgihﬁtqtut ed
phenyl ene, pyrilkhyzrs dxfylphpypsmrdchuﬁecs -aijdntatién pplymers and

2, 6- napht hyl enecrjosfél@n%%ﬂ% 205 Hb¥dc@a Y iiexaRgulade My ¥lard ! el ng
possible for the a 'band/ort al koxy substi tuent to be nono-

or pol ysubst i t ut’ed Pé%fl 6r Fﬁerﬁ?gl?@cﬁ‘%@é}? FLEBEPRE: BRFRr3Fre, £ ano, nitro
or a straight - champlaer, lnbaabhedpaikqlqddmml_tatrbyl 1Caenr adiky/| - CO-NRz or

al kyl - 00001 oup 131G 92292625 DOJBl AITE MLGRALFBRTL QPaLLY SubSTi { ut ed

by fluorine, chlorine, cyano or ni optlon y_one group
or a plurality of non- n&¥ yfhford- r?@ﬁcﬂfssréta% W%q AL @QBY‘“@‘L”SCH:CH or
C=C and i n whi chhikh derotasbydiegen @riddwae dbkyth¥lpasduMAdmdgpendent|y
of one anot her, Co,-CO 0O,
_0OC, -NR3-, il %%Sgﬁg%gkﬁ%gyagle%%%@gg g’%é’% S&red - (o)

u- NR3- or - NR3- quadgpration; ﬁam}”%hﬁ@de]ﬂdi% SFaFbgen - orThes®r al kyl : t denot es
an integer frOrﬁr:bdsQJ_‘ﬂikaELQEObEﬁn@ﬂld: NHEgedefirioarives 3rén ﬁﬂcbrln01ple

n, i ndependent | ne a h enot e r enot.es_unsubstituted
or fluorine-, chi’o e(r%ef?io 08t §51 ar k ‘TalnorC%aallﬁlo>¥>l/asuggt 71 ukfe gl henyl ene,

pyri ni din-2, 5- fem@tsoau ypf) tb?rﬁrwrza@c grcid (phghylaerylix aglid)| and a
2, 5-thi ophenyl &Rces,.5- hdlalylk gNene p&t%@mm% 8002h £ lsve Qhich

2, 6- napht hyl en |t bei n ssib the a [ or_the al koxy
substiLuent +o YerbRen SpBRory it Hked BYPREort e Pnot o5 - O or

-NR4- and R4 dalisledyahydgegen Brud ovier @Maylplevu photcpctieerpr@/ll so that Kis

not hydrogen olcipk@48n YASA: ShRYtANROURY, \é/f'féc@ tl@el&rﬁn@ﬂm@t@g Cis
unsubsti t ut ed enyl.ene. The ot ocr ossl i nkabl e. e derivati ves of t he

formul a I.accordl RG-51PRe F'ﬁ% 6h FAnaPecuggd |Iﬁ(a Rirahdy sor
m xtures for thasudfiatieoh phordlamiatalodongybesn 4 tpaltaiddi thy onFmr one or

nore conpounds e@cfamfpﬁ@ fBEBl'J:ﬁ‘géd é&ﬂ&s@ﬁleeo@ %t HE@@alQPfém |y also contain
ot her, uncrosslinkabl e sil fne derivati.ves, ieﬁgsual I‘}k/}éel;sed for silanizing
u

i nor gani ¢, oxi @&¢GALAFAPRGIRYEY dxdV ekt §st? |destinughdon
derivatives aref the exaapteticonpogitsldly phesgener aulftanphe a ||

exposures in which an existing orientation layer having
a predetermined recorded pattern is exposed again in
order to orient the still unexposed parts in another
direction can be carried out only if the previously
exposed parts are covered by a mask. Otherwise, the
already oriented parts of the layer may lose some or all
of their structure as a result of photochemical

secondary reactions.



-

X< X2 Si-. S~.MX3 in which X1, Xz, formula | and Malkyl, lower ale |ower
al koxy or fluorine. Il X3 and S1 have the neaning stated under denotes a
mesogeni c radical, |ower cyl nono- or polysubstituted by fd Sgstember 2002er

al koxy nmono- or pol ysubstituted by 3 Septenber 2a02 8a Such m xtures

whi ch contain at | east one photocxosslinkable silane derivative of the
general formula | are |ikew se the subject4of the present invention. In the
context of the present invention, the term"mesogenic radical" neans a
group corresponding to the general formula I'll ... At ~Y1 ~2 ~Y2 As .n m
~ZI 3 Septenber 2002 9 in which the rings Al, AZ and A" denote
unsubstituted or fl uorAnfurtledt atiselvantygroof ah&ydinmial k@dysubstit ut ed

phenyl ene, pyri %,réexdg YsedP¥ b agégnlz ghﬂl[ yéuer%bfisnﬁehm&bgﬁg;fe dn

1, 3di oxane- 2, 5- or cycl ohexane-1 ei'ng poss
al kyl and/ or tHéheaICI@cﬁ?y oduBEe] PHéﬂ{It%l% Snﬁf@tce@r cppPYiabaYi thewrl by
fluorine, and neitewmi s hahiehesoffabes I’aﬂgspxdidhfcéal BY &mpl@henyl ene or

| ohexyl ene: I k
cycl ohexyl ene; Q %eégﬁtee%o g&ggé guéglll hi! ‘B% egyf “grl,?%ee “bm ori ne,

hydr ogen at ons e repl i he, eno
cyano or V|trC)LQPSAnhOWEV8ﬁd ¥zttheamgkﬁrﬂH§ﬂ ﬁQSth?eHrGVnd¢debwahﬁ61I

Preferably, M igricaimeusds18et-henfaddid for leodenat sibQveEiGh Kyl or a |ower
al koxy or a necg_ nlc radlca of the formula I'Il in which n represents 0

and m represent I'and the rings Al, AZ and A3 denote phenyl ene or
cycl ohexyl ene; Y1 and My denctove-gienghenedvah btididiyd rubBedChizlyme D |

-CHZ- O, 'OCHZ)ralen@Qthnoia Q‘:gx ey Ql@%ﬂb%@ opt éPP@éc!l}y generated
quorlne substltuggg | 0 or | ower Pﬁﬁﬁé fluorine, chlorine or
cyano. Conpoundd® &%t f¥ i'JPﬁuP O‘F‘FS? rPivilh Rbt BYrFRFer aTI%ﬂ | ower
al koxy or a radiicplidofriyheal of subeoudht iimtwhicohtaramdith raprlesent 0 and Q

is optional ly fdjgriiae- sybsiityigd4ymen "?rlolilélcuﬁ?{asl e, g%lv ﬂreﬁ_ very

particularly preferred. The proportion of | ane derivativ
i xt ur es accor&?ﬁglpﬁlﬁﬁgdlEQeﬁ??cﬁPﬂﬁﬁ9ﬂ1Q&§ RBE Eblt ABYRI 4% LAYt ruct ure
of the forml atransniessdt hantios Ixnuﬂdtcryﬁﬁ%a.preﬁ@rmﬁénadUﬂﬁsoﬁh&heor

equal to 30% QﬂhtiQngﬁgtkgu&g{e}ﬁ¥§%&IE%EhQByegﬁgﬁiﬁé)gépgmeters,
such as, for example, feed rate and pressure, and by the
chemical structure of the polymer. For the production
of liquid crystal displays, tilt angles between 1° and
15° are required, depending on the type. The larger
tilt angles are required in particular for supertwisted
nematic (STN) LCDs, in order to avoid the formation of
so-called fingerprint textures. In TN and TFT-TN-LCDs,
the direction of rotation and the tilting direction are
defined by the tilt angle, with the result that "reverse
twist" and "reverse tilt" phenomena are prevented.
While reverse twist in the unswitched state results in
regions with an incorrect direction of rotation, which
is manifested visually in a mottled appearance of the
display, reverse tilt is optically very troublesome,
especially on switching the LCD by tilting the liquid
crystals in different directions. Reverse twist can be
prevented by doping the liquid crystal mixture with a
chiral dopant of suitable direction of rotation. For
suppressing reverse tilt, however, there is to date no
alternative possibility to the use of orientation layers

with a tilt angle.



The present invention also relates to the use of the silane derivatives of
the formula | according to the 3 Septenber 2002 to invention or the use
. of mxtures of silane derivatives of the fornulae | and |13 Septerhbsr 2002
production of orientation layers for liquid crystals, and to their use in
optical conponents, in particular for the production of hybrid |ayer

el ements. In a second aspect, the inventidn provides a crosslinkable

m xture conprising at | east two conponents at | east one of which is a
phot ocr ossl i nkabl e sil ane derivative of the formula I: X3 KAy~ By2 C ~
Z: 'S _ ~~1-X2 ~-i xi n~. min which: X, ?C2and X3denote al kyl) al koxy
ﬁrl hal ogen) 3ut at | earécenel wf dﬂiﬁ&a\dlrcaéiscékg wivlzlc}eiatﬂ‘ternoaj ]lcﬁ@hyie@lr

al ogen; S dengpte I t enotes a the_for

- (CH2~r L( CH~-S-, é dgevﬁ%r%%%%e ]eog’g ésQ% Sifgre' 3‘ ‘u‘ﬁg Fonc n’%%dal
group and r andDis %Wna@mréséﬁtaaﬁr%?&@@fsﬁm grpéDZ@?rW repehieedrovi so

that r + s is SRTiq3wgydtdenot e§7lln$11_¢§:‘d)ltUtH%@eQrtHaué)fié\Ekoxﬁh' orine-,
cyano-, al kyl- or aanl k%é%sub%tekggt eg lp I enﬁ% £¥1 2 y%% ‘
pyri m din- 2, 5- diyi2he HOFPoRSRY Otrel 5062 36’31% {f uni
cycl ohexane- 1, &ditjle bﬁéﬁfﬁéﬁnai a- Qﬁlyrtlaxr, giopeexainple qij/dgydlssqf bei ng

possi bl e for thgal lceaN¢h@Ent Denid ko t&%&t;cbsc 811ah8 HEIPND e
polysubstltuted b |.uori ne; B denotes  u su ﬁbtUted or fluorlne-

chlorine-, cyarfo:=Paigy eStEF éﬁkglz\}% A5AES PRehF enePOPY IR 2, 5-df yi
pyrimdln-2,5- d(cyith0194>81<bnoa) 6ofptitdydiemeamit, 8stdirvxaher 2tke di yl or

cycl ohexane- 1 4pdidilor ih BE! RAsPOSSLRLA. Y 1bheral kb epflplope al koxy

substituent ~t o "be nono- %’SUbSt' tut orine; K |s ydr ogen)
fluorine, chi orﬁlﬂé‘“e@yé‘lﬁ fﬁFF kR JaFdsttroalté‘ﬁt ILREP NCRF TR RNTIRIY 2l kyl,
al koxy, al kyl -4adQtisinkyl TE- &tRiZemtrata:ldfylls m&géﬁﬁ@cwlm elxgazsud® car bon

atons whi ch is Qpt; %%Irll%nggdé—izﬁéﬁ eﬂgﬁ% ?‘sbnfim chl hCYaQQR Or nitro

and in wh(ch optlonaly group or urality o no-nelg oring CH2
groups nay be radpilddedoh R}feme aﬁ& FRIGHTRINRR HRifIti@nthydr ogen
or | ower alKkyl 11\§hlaindr¥étamdege&wie:rﬁtﬂeyd oo erecaBObherg/mlenote a single

TTREN o, (BT IEB AR §E on rot Arhgchaha. \AE it o e

denot es hydr ogérwl@fculleﬁeﬁral RyPosed gdnd3ds naim  Lheegere feomRsl inkegt. a
denotes an i nt eg€lentt®AN ity 0id; lost in proportion to the degree of

crosslinking.

The onientation layers produced in this manner
have the same disadvantages as the cinnamic acid
polymers described further above. They too have
insufficient photochemical and thermal stability since
the Z/E isomerization is reversible and therefore lead
to problems associated with reorientation on multiple
exposure. In addition, they too lack the ability to
induce tilt angles.

It was therefore the object of the invention to
produce photoreactive silanes which do not have the
above disadvantages of the cinnamic acid polymers and
silanes used to date, i.e. the lack of photochemical
long-term stability and especially the lack of a tilt
angle after exposure to polarized light, and thus
capable of producing stable, highly resolved orientation
patterns.

Surprisingly, it has now been found that silanes

which are linked by a spacer to the carbonyl or carboxyl



rn and n, independently of one another, denote O or 1; R ng C denotes
unsubstituted or fluorine-) chlorine-) cyano-) alkyl- or al koxysubstituted
. phenylene, pyrimdin-2,5- or 3,5-diyl, pyrid-2,5- or -2,43deptember0062
2,Gdiyf) 2,5-thiophenylene, 2,5-furanylsne) 1,4- or 2,6 naphthylene,-it

bei ng possible for the al kyl and/or the al koxy substituent to be nono- or
pol ysubstituted by fluorine; z denotes -O or -NR4- and R4 denotes hydrogen
or lower alkyh vli'ith the proviso that K is not hydr ogen when
simultaneously mis 0, nis O, and Ring Cis unsubstituted phenylene. In a
third aspect, the invention provides a nmethod of producing an orientation

| ayer for liquid crystals and of hybrid | ayer el enents, conprising the step
of appl yi nfunctaiaareof €3 -arphatcogl bssacndaBerivatamesdasi wati ve of the

f or mul a [ : 2 t 0 b in

whi ch: @? dtk%aﬁ;tl‘g%so lé( F@?lfaﬁésxbondgtﬁgﬂe%m tl%atQ%I ast one of
t hese radl mnstalsleerqﬂnecprmmmylm h@Y@QénfOrdbhqvéé erﬁééérs -unittheor

denot es a chaidh il ity (6F Whdoe Ghpdnds uitRrEindar1inpliarichd denotes

a single baond ox .inking functjopal ‘group r.and s each represent an
i nteger frdmdht geasls vﬁ‘? rrs%ﬂffélfﬁ%%‘i‘%%ytlh%ﬂh‘?r+P1§°F9"13em25a Ring p,,

denotes u-~ l’ét?dlﬁs.lllﬂ}u'[cﬁﬂ tttie fori@ﬁtta&e:;on ﬁlj/eﬁl’aﬂ@ at ﬁhénﬁame a&dkel- or

aZkoxysubstr t ut ed ene rid-- . 5-diy m di 5 diy7., ~.,
3 a0 oxane. 50 Soel afgiedhiad of gigafyerBYaLE (whity, 372
pi per aai n- ﬂllb-tdlqg‘ul)shéd befiary gxmgpld) eby overy tdeodl dzry:htaadtor The al koxy

subsLi t“en%d(tﬁﬂ Q:Cilt?r rp@lh%lérg)tsé g}éﬁ&gatpé(dfé# é%qggsu&ngoH denot es

unsubsti t ut I'ne-5, cyano
al koxy. . suﬂgmetaxtlédgﬂi@rﬁﬂlm 1Jfghﬁd--2 5-d.iy~., pyr-~. m~ dirl~2, 5-diyl,

en e R S, i RIS B o Sy he e 0LV

or pol ysubsforrhuibéd by fluorine; Kis hydrogen; | f~. uorine, chlor~ix~e,
cyano, vitro ox~'a stxa.ighC-chain or branched al kyl, al koxy, al k~rJ.-C0OQ,
al kyl - CO-NR~ or al kyl -0C0 group havi ng 1 to 20 carbon atong3 which is

optional |y, aupstigut ed bx 2 |ne , cyano or nftro and ~.n which

optionally ‘gn g_r_w nzner 8 b@i-r CH2 gxoups

may be replacgd O C a d Rz denote§ hydr ogen ox’
n I

| ower al kyl ;

in which

X', X? and X®denote alkyl, alkoxy or halogen, but at

least one of these radicals is either alkoxy

or halogen;

denotes a spacer unit or denotes a chain of the formula -(CH,),-L-

(CH,)s-, in which L denotes a single bond or linking functional

groups and r and s each represent an integer from 1 to 20, with

the proviso thatr + s is < 25;

Riné A denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,



3 ‘Sept enber 2002 10c Y' and Y2, independently of one anothex, denote a
single coval ent bond, -(CH)t-, -0, ~CO, CO.b~ -O0CC, --NR -,
.-CO-NR3-, ~R-N-CO-, (CH2)"-O, -O (CHZ)u-, - (CHz)"-NR3- 3o8epteinbéiioR " ~,
in which Ft' - denotes hydx ogez~ or |owex alkyl; t denotes an integer from
1 to ~;, a denotes an integer from1 to 3; mand n, independently of one
anot her, der~ore D or 1; Ring C denotes ungubstituted or f7,uorine-,

chl orine-, cyano-, a-, kx~.- or al koxysubstituted phenyl ene,

pyx,im .din-2,5- or 3, 5-di.y7., pyrld-2, 5- or -2, 4-diyl ox -2, 6d~.yl,

2, 5~thi ophenyl ene, ~,5-furanyl ene . S,.4- or 2, &- napht| xy~. ene, it being

possi bl e for the al kyI and/ g,g,rgmgdghk@xy_@lqklst |1t geago;(gn@ez NpNPry, 101
pol ysubstituted by fluoxa.n e tes

d
hydr ogen or | owex a~.kyl . ﬁyg%f’gﬁ?‘?’ﬁe aJS'p4e<fitly>§T h@lpﬁéﬂﬂlojn HrovH&E a
met hod of producing an ori epuataransn+hy%fdnfylor iti geand poysStld fand of

hybrid J.ayer el enents, Comhbsb@ﬂyih&ﬂcﬁp e %EEBX&”&E&&&QH Iy a
cross~. ~.nkabl e m xture conpxi sin @ft two .co rxen}fs at. | east one of

which is a photocrossl ~. nkaBFe™8Pf: YS\VQFFV}E“ Brwrimei . x3 1 K
A -Y~- a --YZ C Rind B Sj "' SdeMdt&s Xinsubst:mimt@ki oX1flveramsd X' denote

al kyl, al koxy ox hal ogen, bg}1 glih&ast, fp‘%%dc}f ankese S@dé%)%nl s either

al koxy or hal ogen: 3 Septe er 2002 enot es a spacer i.t or denotes
a chain of the formula - (CBE@pstityteqd @hpnydene. | pyfikich 1-HeHotes a
singly: bond or link~ ng fupetiabaingr @yaiyandir sandr s2 saalaphapiasest, an

integer froml to 20, with Ehg ‘?{g}yééeo 4 tgatdlgl ol {ii?lehe%?an Rl g . A denot es

unsubst;ituted or quorlne- I ne-

al , koxysubsti t ut ed. ' phenyJd. éhEl p’y‘?ﬂ%ﬁlzl%msyﬂlblﬁyf@m‘d?% A kyldjapd/or

1, 3- di oxane- 2, 5- di yl, cycJ. ehexaneody siidictituenpatdaped didhol, ox! --di , y~. or
pi pearazin-1~, ~-di yI it beIP ossitbl e f r tfgeoal ké(l and/ or the aI koxy
substituent to be nono- or Bo gs S uf FREUST I ne; pi ng B denotes
unsubst xt ut ed ok fl uori ne-, iehhyd¥egen, cfylal@@;-lneal Rlyftiorlrb?r: &lyleeeysubsti t ut ed

ghenyl ﬁnﬁ Iloyri d1235ddxyl ﬁYEden&FXal s%raig@l:tybhain ar-bx%rnc%ed alkyl,
possi bl e For the alkyl and BFFCRE SRSy Clost FLLnio Tl bbb oo "
~pol ysubstituted by fluoringroup having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboring CH, groups may be replaced
by O, CH=CH or C=C and in which R’ denotes
hydrogen or lower alkyl;

Y' and Y?, independently of one another, denote a
single covalent bond, -(CH,).,-, -O-, -CO-,
-C0-0-, -0-0C-, -NR'-, -CO-NR*-, -R’N-CO-,
- (CH,) y-O-, -O-(CH,),-, -(CH,),-NR’- or
-NR’- (CH,) ,-, in which

R’ denotes hydrogen or lower alkyl;

t denotes an integer from 1 to 4;

u denotes an integer from 1 to 3;

m and n, independently of one another, denote 0 or 1;

Ring C denotes unsubstituted or fluorine-,

chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5- or
3,5-diyl, pyrid-2,5- or -2,4-diyl or -2,6-
diyl, 2,5-thiophenylene, 2,5-furanylene,



is k~ydrogen, fluorine, chlorine, cyano, ' nitro ox a stxaigtit-chaxn or
bz~azached al kyl, al koxy, ai ky~,-COO, al kyl.-CO NR2 or al kyl-0OC0 group
.having 1 to 20 carbon atons which i.s optionally substituted by fluorine,
chloxi.ne, cyano or nit:ro and ~.n which optionally one Ct¥sgiiemBers00?
plurality of uon-neighboring Cl-Lz groups may be replaced by p, cl3CcH or
CSC $nd in which Rz denotes hydrogen or g lowex a~.kyl; X and Y2,

~, ndependenrly of on,e aot; her, .denote a single Cova~.ent bond, - (CH)
~, -0, -CO, GO0, -O0CC, -NR~, -CONR -, -RANCO, (CH)U-O, -O
(Ofi =) u--, -10H) u- 1~TR -4 0%6r N -n mmr 2002105 $&3RAbie ~ ~ T
whi chR denot es hydrogen or Iovvex ‘al k]}/ notes az~ i x~tegex fxoml to ~;

adenotes an inl:egEr _f fgmthe pthyl cP]ﬁ 5 R pEHIaNt FYPIF L B Enot her,
denot e 0 oz 1; Ring men@&&&wldmt[ﬁﬂl}@uﬁéﬁ&H@é@ b hf Dixext fage ; cyano-

a~. kyl- Ikoxy substifuted yl ene ~rx gﬁn yl,
pyrid, 2, 5 % -2, 4-d. |yIdt %efDG%g' nﬁ' e???%’%ﬁﬁ Rbdr35éh
2, 5- furanyl ene, or 2, 6- r0|rarililmha)mt aelﬂaflJt bel ng poss7. bl efor the al kyl

and~or ~t he ai%ﬁxmaupﬁw&wmtbq E@‘Qro@rhx&ﬁdéé&?%ftﬁ&‘ &) fheRr Zne;
2denrWes - Ouuh s xNBomad! 5‘ degot gs h%{jdxcigsen | ower. ahl\éa Incca fifth
vi de i

aspect, the |nvent|on pr s an orl’en tion layer agd, dcrystal s,
conpri si ng BnEHBsEétuseld mhesivlengd ane derivative of formula I: X3 A-Yi B
--Y2 C~ Z--- S-WSi--X2 nm~ Xi in which: XI. Xz and X3 denote al kyl,

al koxy or hal ogen, Thet phbtloeasissdnakafblehesicl aradideatisvatsi wid hef teh&koxy ox ~
k~al ogeri & upj t hajn qf t.he fornula -
(a1t TogtieeL o £ E0REEG R (AL, SRVEhERCARCEHTRE BheftT, i N

functi onal igrbupidumdly emdis rixhuresr égenthanfonmegepnf p6m 1 to 20, with
the provi S%xtf@{tartloé 1§yér35 ﬂlnQddltﬁ@HOESSOHQSHPSIInbf:Ht ed ax fluorine-,

chl oxxne~, cyano-, _a7, kyl- or al.]~oxysubst~.tuted E ene,

pyri d- ~2, 5-SAmMRouns Ofyitthe- gormuly §i )suitable s uzessoapypnaily 3
Septerrber %%Q% écdﬁtaﬁ:}/rﬁdﬂlﬁ%ﬁﬁ%rrcroﬁsﬂiﬂ]}c:abpéE@%I?ﬁélrdeﬂté\/rétﬂv«ﬁw |O)|§

pi per aa~. n- | sible :for the alky or the al koxy
subst i t uent® 'Y ]#ﬁ)n ($ %%’Igyg ?+?W%dl%‘§r~$?ﬁb‘?i ngxt £de

contalnlng surfaces. Such uncrosslinkable silane

derivatives are, for example, compounds of the general
formula II
X1
X2-gi—StM
X3 I

in which X', X*, X’ and s' have the meaning stated underx

formula I and M denotes a mesogenic radical, lower
alkyl, lower alkyl mono- or polysubstituted by fluorine,
lower alkoxy or lower alkoxy mono- or polysubstituted by

fluorine.



Ring H denoCes unsubstituted or fluorixie-, chloxine-, cyano-, alkyl or

al koxysubstituted phenyl ene, pyrid-2,5-diyl, pyrimdin- 2) 5~diyl, 1,4- or
2, 6-naphtizyl ete. 1,3~da.oxane-Z, S-dxyl or cycl ohexane-1,9 bexngr
poss~.ble for the al kyl andlor the al koxy subst~.tueilt 3(% ‘gg%h%r%ddz

pol ysubstituted by fluorine; K ~.s hydxogen, fluorine, chlorine, cyano,
nitro ox a straight-chain or branchedsal kyl, al koxy, al kyl - )

al kyl -CO-NR2 or a~.k-~r|-0OCO gxoup having 1 to 20 carbon atoms which is
optionally substituted by fluoxzne, chlori,ne, no, tro and in which
optionally one CgﬁghgmQupumesammnﬂﬂﬂQQHtQﬁ“ atnﬁﬁ nelch oring CHz groups
may be replaced by p, 15806& aaﬂlvatmhecbfFEhdeﬁéﬂé§aﬁydrogen OX~

| ower aImMOtoﬁFQﬁﬁﬂ n e en enté%ygf ope @ngh%)éc g@ﬁete a Single
co~ral entghameha - 4&13)1k¢wls®t e TR~-, -CO NR3~,
-R N-CO-, (CI-IZ%(gr-IO -O (CHz) u-, - (CH? ~-N'R'~ or _ (CHZ)u- in
wh: Lch Rglﬁéﬁb hydrogen or |o al k denad esi a, iwﬁegﬁer@%an1l to
4; a denotes an |Imte:g'e’:r dQrerR %t t%gfh‘?'n%’yésdeﬁt 'ndelgga&%emt@/ tPle ONE

anot her, denote 0.9gr..14;RaNY RedeR0be STONDU ST eFPOR orine-, chlox

| ne- ) cydﬁ%soggﬂ f or alkoxysubstltuted ~i het nyl ene, pyrlnidin-2) S or
3, s- d|y~geneyaldﬁ2rm9 lagdIl o 4-diyl or ~2, 6diyl, 2, S-th~.ophel~ylene,
2, 5-furaz~;ylene, ~.,4- or 2, 6- naph~hyl ene, 3.t being possi ble for the
aIkyI and/ or the al koxy sub~tituex~t 3 Sept enber 2002 10g to be nono- or
polysubstltuted by quorlne deng es - o] R - and _R ' derxotes

hydr ogen ox' Iouve %;c;_l(lljventi on provides a
hybrid | ayer ele glng rot C 0SY abl'e silane der.ivative of
the fornmula I: x3 --Yt C ~z" I'Xz O X1 x Lﬂﬂmh~.Gh X1, X
az~d X denote aIkyI al kaxy or hal ogen, but at |east one of these radicals
is either a~. koxy or hal ogex~ Sl denotes a apacex~ unit or denotes a chain
of the formula - (CHz ) Y-L- (Clh ) $ , zn wh~,ch L denotes a single bond
or linkzng functional group, and r and s each represent an integer from1l
to 20, wth the proviso that r + s is < 25; Ring A' denotes unsubstituted
or fluorine-, chlorine-, cyano-, alkyl- or al koxysubstituted~phenyl ene,
py~id-2,5-diyl, pyrimdxn-2,5-diyl, x,3-dioxane-2,5-diyl, cycJ.ohexane-1,
4-da.yl, piperidin-1, 4-di.yl or piperazin-1,4-diyl, it:~being poSSib7.e
for the al kyl and/or the al koxy subst~.tuent to ba nono- or po7.ysubs>;
ituted ~by f7.uorine; sting B denotes unsubst3.tuted or fXuor~.r~e~

chl orine-, cyano-, alkyd.- or al, koxy~ SUbStltuted phenyl ene,
pyrid-2,5-diy|,, pyrimdin-2,Sdiyl, 1,4- or 2,6-napht:hyl ene,

1, 3-di oxane-2,5-diy2 or cycl ohexane-~.,4diyl, it being possible for the

al kyl and/ or the alkoxy substituent to be nmono or pol ysubstituted by
fluorine;




3 ‘Sept enber 2002 10h K is hydrogen, fJ.uoxin~e, chlorine, ' cyano, nitro or
a straight-cha~.ri ar branched al kyl, al koxy, al kyl-CQOO, al kyl-CO NRz ox
.al kyl -OC0 group having 1 to 20 carbon atons which'is opt~.3@epddrher 2002
subst~.tuted by fluorine, chlorine, exano or nitxo and in wk~ich
optiorua~.7.y one cH2 group or a plurality of xron.-neigh' bor~.rig~ CHZ
gxoups may be replaced by O CH=CH or CSC and in which RZ denotes
hydxogen. or | ower al kyl; and y'2, independently of one another, denote a
single coval ent bond, - (CHz) t~ ( -O, ~CO .. COo0O-, -O0-0C ( =NR3 --,
-CON1~3 », -R-I~ CO- ( (CHY)u-O, -O (CH2)u-, ~ (CH2)"-DIR~- 07C NR3"
(CHz) u-, in whigh Fhidleniesikmgedrogen or lower alkyl; t denotes an
i.ntegex from1l,1{0,9; dex i.nt r.froml_to 3.: mand n,

i ndependently o ’oﬁb‘e 3ﬁ%t erfv’;l(géila&o}fée"{%et%%uf?d rh f}d‘%ﬁ%‘?_e’s unsubsti.tuted
or f~.uox~irie-) chlor~. n, echleyhiv-, cvap--- adkyat kexys\karat- t ut ed

pgeg)é! elne’ zpy[‘)i :ﬁh'di n- ﬁ 5|~ Faﬁb&ftlﬂﬁéd j hléh&illeﬁle,Z,éyirﬂa—z,Zs—‘lﬁ@ilW or
-2,6diyl, 2, 5-thi.ophexlylexie,. 2, S furanylepe " A4- ar

2,.6-naphthyl ene, it being %%E*s‘fub‘flen%drs_fiﬁ al yf'%?‘%l}tol}y%teﬁ’cf'allkaiy
substituent to be nono-- oxdpe¥anssibhst-divdt ed byciohmrdnee;l,2-déydtest-O or
-NR - and R~ denotes hydrogegi @4 podd¥1edlek¥! chd Na By VG Hagpect, the

invention provides an orientation |ayer, for quuliéd crystals, conprising a
crosslinkabl e nmixture havi ng a0y SR eBENbB RNt SRR (Fast one of which
i s a photocrosslinkabl e silpnbysigrdtidtited by fheofirenuland noX3mkrA ..., Yt

S. _...Yz C\ z. St~ SI~Xzndy Ve ¥t khe 3in5PIEMPEIri3QP%AH i n which:

X~, XZ and X denote al kyl, al koxy or hal ogen; but at |é€ast one of these
radicals is either al koxy OPheRIsgEnOrsCYgeaBetElen%pacer unit or denotes a
chain of the fapnmula - (CHzdenotes (1IGW2x alk{li or Wiladky idenofieh anai ngl e

bond or |inking functional ng._r d r i.nt eger
from1 to 20 with the prov(lgég&pre WHrogBRYaofdGihy S §3916L30 LY
fluorine, or denotes fluorine, chlorine,

cyano or nitro;
n, m, Y' and Y° have the meaning stated in the formula I.

Preferably, M in compounds of the formula II
denotes lower alkyl or a lower alkoxy or a mesogenic
radical of the formula III in which n represents 0 and m
represents 0 or 1 and the rings A%, A’ and A’ denote
phenylene or cyclohexylene; Y' and Y’ denote a single
covalent bond, -CH,CH,-, -O-, -CH,-O-, -0-CH,-, -CO-0O- or
-0-0C- and Q denotes optionally fluorine-substituted
lower alkyl or lower alkoxy, fluorine, chlorine or
cyano.

Compounds of the formula II in which M denotes
lower alkyl, lower alkoxy or a radical of the formula
IIT in which m and n represent 0 and Q is optionally
fluorine-substituted lower alkyl or lower alkoxy are
very particularly preferred.

The proportion of silane derivatives in the
mixtures according to the invention which do not
correspond to a structure of the formula I is less than
or equal to 50%, preferably less than or equal to 30%,
but in particular less than or equal to 15%.

' The present invention also relates to the use of

the silane derivatives of the formula I according to the



that r + s is < 25; Ring A denotesunsubstituted or fluorine-, chlor~.ne-,
cyano-, al kyl- or al kox~r ' substituted phenyl ene, pyrid--2,5-diy~.,
. pyr~.midin-2,5-diyl, 1,3-dioxane--2,5-diyl, cyclohexaz' ~e-1, 4~diyl.
pi peridin-1,4-diyl or piperazin-1, 4- di al, it being possi bBeSéptembeheankyl
and/ or the al koxy substituent to be nono- ox po7.ysubstituted by fluorine;

Rang B denotes unsubst~.tuted or fluorine-, chloxzne-, cyano-~, alkyl- or
al koxysubstituted phenyl ene, pyrid-2, 3%¥zyl, pyrinidin--2) 5-diyl, 1, 4- or
2, 6-naphthylene, 7., 3-dioxane-2, 5-d~,yZ or cyclohexane-~., 4 diyl, it

bei ng possible for the al kyl and/or the al koxy substituent to be nono- or
po~.ysubstituted by ~. uorine; Kis hydxogen, fluorine, chlorine, cyano,

nitxo or ajavéAright oghahB-axebbEnahgdudelsybf @11&@>eydeaﬂlkadt1@%
zto arbon atons which is

al kyd. -CO-N_R2, or _al kyl-0oCQ grqup_havin
opt?/onal | yoEublei Fﬂf'@ﬁ%? f 38?# &5, %Eﬁl pe p&o b’f r’r6’no>?fa| tro and in which
opt i or ~al ~o¥ieneatbn gayapsolfoa piquddl ch:ysahls~oande|t@hhtcb»eﬂxng;sﬁzt z

groups may, be re Ia ed CH_or C=C an aqt es hydxogen
or | ower a’r]i%y?p 8‘"%48”8 E:H;O(BQ Eﬁrth 5 ¢Qr~t eﬁ’ex dg‘eC:Qﬁ%P of “one
anot her, defloltmbasdngayerceﬂtamentSbond - (CHy ~) -0, TCO, -Co--o0-, _
-0-0C, -NR -, -CO-NR3--, -RN-CO, -(CF~I~) "-(O, ¥ (CHI) ~. -

(CHZ) ~- NR3- or Ihlla’secéﬁ-hbeumhe invensitn priovidles d ervadiniabla yiibnirg esmpdising ekt al Kyl !t
~denot es h o ; 1to3;m
and n; i ndgtg(é%l éatfl ghééo#g?\]gt er ﬁg%pog%ﬁabggﬂﬁe q"?%&wggﬁﬁe n%trp es ‘
uneubst~ tuted or fI uor| ne-, chl ori ne-, Cyano- ) ahkyl-. or

al kol -y-substi : i m di o+, 3, 5-diyl, pyri d)é 5- or

-2,4-diyl or uranyl en 1‘%14
e

2, 6- napht hyl eng pei S ’ \
substltuentto be o poj ysubsti.tufjed by Iuor| ; denotesx1 o- or
-NR - and R dEnotes hydr ebor | ower d&yl. Ina final pect, the

i nvention jar@vgees, a hybrid Jayer el enment, "conprising a crosslinkable
m Xture hav gast two co onents at Ieast one of which is a'

phot ocr ossKis H%aﬁn%xﬁﬂfme W-I oxy er balogee, i atipast onexy theseradicals i, - - Yz
~ ~Z~ S ~--S ~X2 n g f h: x= and x3 denote a-~, kyl, al koxy or
hal ogen, but at Ieas?ﬂidyrrle of “t etghe%'gl cals is either al koxy oz hal ogen: Sl
denot es a Spacer unidetotesiarmpaces ualt or geseiesehthain 20U foiuta -(@H)-lof the

formula - (CHx) x-L CHQHZﬁn\ﬁ'uch L'@Ieﬂ&b&g g@m nkin
functional group, and ¥ s each rep ress t an d@'é'ﬁgrﬁg’@Sﬁ?%q?@i’@ th
r and s each represent an integer from 1 to 20, wnth the proviso that r +
sis < 25

Ring A denotes unsubstituted of fluorine-, chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl, 1,3-dioxane-2,



the proviso that r + s in S 25; Rxng XLdenotes unsubstituted or
f7.uorine-,chlorine-, cyario-, a-, kyl- ox' al koxy-subst~.tuted phenyl ene,

. py~cid-2,5-diyl, pyximid~ n-2, 5-diyl, 1, 3-d~.oxane--2, 3 September 2002
5-diy7.,cyc7. ohexane-1, 4,diyl, paper~.din--7., 4-d.iyl :

orpi peraz~.n-1,4-diyl, it being possi.bla forthe alkyl andJor the al koxy
subsG tuent tobe nono- or pol ysubstitut®a by fluor~. ne; R ng Bdenotes
unsubstituted or fluorine-chlorine-, cyano-, a3.kyl- or aZkoxy-substituted

erhgnyf- eﬂgh loyxi d-1 - %P)«ugt d}ddheﬂﬁﬁé—gj@lﬂ:%ﬁpenﬁﬂﬁiﬂmkiyl ﬁlphrﬁn~1.2dgl, itJ .

, 6-riaphGhyl ene, 1, ,3-di oxane- - dli or, cyec~. ohexane-2, 4-diyJ., i
bei ng possible for tt‘r‘?@gﬁ%sﬁ%fe éhﬁ‘ﬁ@?‘fyhén‘g?%?éﬁ@@b?ﬁ:ﬁﬁ@&ﬂéotb(? %Bho-

or pol ysubstituted b)polysubstitumdbsﬂhqtﬂrepgen, fluoz'l.ne, ch~. Ox'~. nme, cyano,
gt 5 8, %, ESR h ColE FR

~, sopt ~. onal | y substsubstitétgd Welﬁyfm,QY%ZMMIWWG)MM%&WH.4nbt2.§- and in

t ~t hi . chopti onal | r ‘ ' -Ngi ' CH2
groups mas be r ep%’agigggﬁ%{x&cg?g%@'{aﬁ -%%%fygﬁﬂd&ﬁgﬂ%%ﬁ%g@g%;dgg hydr ogen.
ox |lower alkyl; .Y W?%lé'& fyrAhg sikybgnsierdhe algenonbstiuentiabsadenel y of singl e
c%ﬁlgg bvx~d, ) -"(@d@)subsmut?d ﬂQlc)m'r@Q ,CO-O) -b~aC, -NR3-, l-\lgO N(R3C|~45)

- — - - - - - -0 -

v-, in whi c'%HZ 3 Sease%reogeﬁ'o% 6'&' 'oﬂne'cfgﬁ% 'gg L%%’fa%’%‘@&"*a‘#’a@a%r al kyd. ; t
denotes an integer fR@nehed gk, alpxpaiion ZOQnalkyltGBIR or eliytt QGO Group and n,
i ndependent ~.y of ongaviPt RESO cHBEPHBMS whichlis oEi&ﬁll&G&ﬂ&k?@b}‘ﬁlﬁﬂiﬁé}i tuted

or fluorine-, chlori e‘\ cxano-, al kyl,- or al .ox¥, subst ~. trut ed

phenyl ene, pyri rrid~.?ql%r,'"es-°y36‘,9°§,“!§-°- i whish optiensligong CH2grauRpRA  or

bei ng possi bl & fox e ol kv and ore ke o e e oo - ¢
ol yaubs. T - tut ed by IO PNHEWHRIGE: AETLSS eidesh o fgeer liGha R dex-otes
hydr ogen oxr'lamer® al ikyiepentibatiytoffone ahather, dahdty la'siajl@osvaiint bond,of@H pat i on,
such as "l ower al koxy', Si tes, SLIaj,ght -chaj Aan aturated
hydr ocar bon radi cal s h\ﬁg’@?’é’ 'g),S%I‘:*‘gr'aﬁ@%vrln!3'"¢$b"?§ﬁ%gf‘bon at ons,
such as methyl, et hyO-(Gitakpy{Clim-NBr BRA(CHmH, tvwhith ke. The term "al kyl "

al one or i rR3combi natdPRtesHYBOGRS or BWEPHKyl, designates straight-chain or
branched saturated hydrocarbon radi cals having up to 30 carbon atons. In

the context of the pteolsaNIRGERRTTH! hfeferred "spacer units" are a

strai ght-chai n or brdumeteadcindhtsyéreioen grosp, represented by -(CHz)r-, as well
s 1G] ol ol o B g R et (93] O ()
and s are &mhCan i rengtes unsdrsiitlitadoorAporingst clilerinearcyama:| alkyl2otalkadk®; with the
Dy ogen or 1 ower *al poptoHphERi byriigy 6 or MRl L0 5, B 260t 5
"spacer units" are. Efz&wy‘e%éﬁﬁ‘%'@ﬁﬁeﬂﬁﬁzm?mﬂ?mBtﬁ‘ﬂ'@»ﬁs, 1, 5- pent yl ene,
1, 6- hexyl ene, 1, 7- hepplhingRae, illbendsdskibRITer ths.dflyNARYSARE alkoxyl uiderightene,

1, 11-undecyl ene, 1, 12, dodecyl ene, é g@uéél ﬁﬁe 3-met hyl - 1, 3- but yl ene,

3- propyl eneoxy- 6hex ?Qﬁé',“’“&ﬁ"r@&ﬂ’ HEOEd BYAUOINXy - 6- hexyl ene,

3pr opyl enear bony| oxignbtek e@ybrehi- dhdfRufenbtsdydpgan bolmwes aligky| ene,

3- propyl enﬁﬁﬂwemoisamm@ngﬁgyg%g@ﬁwhm SRUIETREGS] RASBYA ﬂ?@tf_%cﬁ”e and the

cer units” are a straig chai n al kyl ene

i ke. Par i,cuéaar ly preferre

group r epﬁ@!ge tsfispistityted phepvlenass wel | as - (CH2) r-NHCO- (CHI) s- or -

g‘rc]:glzz hre- SNELm% gc:_z) I<nga}lgrdIas%ec%e(}nr\]renqionaprr]gridgs Hhethod (?I%)podl?é?ng ! (t)n%%aet{on Ia;e(}‘) or 2to 12
liguid crystals and of hybrid layer elements, comprising the step of applying to a carrier a

photocrosslinkable silane derivative of the formula I:

XS

l l [
—{ n m MO ;(1



3 ‘Septenber 2002 miIn the context of the present invention, the term
"unsubstituted or optionally fluorine-, chlorine-, cyano-, alkyl- or

. al koxy-substituted phenyl ene" conprises 1,3- or 1,4-phenylene which is
unsubstituted or nono- or polysubstituted by fluorine, chlagéptembey2002

al kyl or al koxy, preferably by fluorine, nethyl, ethyl, propyl, butyl,

nmet hoxy, ethoxy, propoxy, butoxy or cyapp. Exanpl es of preferred phenyl ene
radicals are 1, 3and 1, 4-phenyl ene, 4- and 5-nethyl -1, 3- phenyl ene, 4- and
5- met hoxy- 1, 3- phenyl ene, 4- and 5-ethyl -1, 3- phenyl ene, 4- and

5- et hoxy- 1, 3- Ehenylene 2- and 3-nethyl -1, 4phenyl ene, 2 and

3-ethy|-1iB phdslizene, 2- and 3propyl - 1, 4- phenyl ene, 2- and

3-butyl -1, 4-phenyl e 2and th :§ggﬁy d

3-et hoxy '4p’lf}e G 2(2 - a%ecsf’é@pr gjr%& -p engﬁt]glrlael?o%&p %Iut 2t

3but oxy- 1, 4- phenyl ene, 2 3-1eatb-or b, @@bmdmcansflwmtﬂ@: 2,6- and
3,5-dinethoxy-1,4-phenylene 2- and 3-fluoro-1, 4-phenyl ene, 2, 3-, 2 6- and
3, 5-di fluoro-1, 4phenyl ene, &&katyl Qe Awasii 4- phenyl ene, 2, 3-, 2,6- and
3, 5-di chl oro-1, 4- phenyl ene, 2- and 3-cyano-1, 4phenyl ene, and the like. In
the contegt of the present daWLRS of, SRﬁ‘%ﬁF’ér‘i“é’d‘- 4ENPER £ K are
hydrogen, fluorine, chloringhaiyadp, tmtf@r@mrhaJr ko) catkozy,) al Kyin COO

2{$g:gﬁEN§ﬁa?L glkﬁlanchedngﬁﬁﬁéd?lonéﬁ?y 2% %ﬁéﬁg nnnosg£stf%d¥ ﬁgb

fluorine, the nunber of carfbogtabosd | groups aﬁddRereBﬂéseﬁtseﬁyﬁrogen or

llower al kyl. Preferred sil apg, dethtatiy eshtgdher i Mil€o | 2af ewibase in
which X1, X2, X3, Sl1, K, mand n have the neaning stated under fornula I

and Ring A denot es unsubst thet pFoydspl GhAtnE- + Ehi8r Snd5; cyano-, al kyl- or

al koxy- subst i tRitrefl pheny| eagnop¥Ei dnéubsdiyutelYbi-ME $iho:2ns-diyl or
cycl ohexane-1,4-diyl, it bgh%§r9053|ble faor th or t he al koxy

substituent to be = 3 Sept® D602 T hono-2 gky%ol?gu% P¥¥fed by
fluorine; Ring B denotes ufebdsiFvbeddrbenylenei neyridhd ofidey]l, cyano-,

al kyl - or alkox¥ ﬁqutltutpﬂrphﬁayheﬁes @yYIQ 2, 5~@1aian@yﬁlg1g591$ 5- dLyI

1,4- or 2,6-naphthylene or ne- 1 4 0SSi or the

al kyl and/or the al koxy sd%%%f%ggﬁ ?o be” %i %ﬁperﬁéﬁhﬁ%trt t¥d 6y

fluorine; Y1 and Y2, indegetRiefr¥inot %n%léhoth&wbekﬂﬁuRQ§%ﬂélﬂgfercovalent

bond, -CHZCHZ-, -0, -CHZ-the aleand/&0 the alkdyOGubdlNguéndenst es

unsubstituted or fluorine- i Vg ubstituted
"be GRS NG &Yﬁl%st%d%gls by f%ihﬁ,x%/ué

1,3- or 1,4-p enélene yzinldln 2, 5- ranyl ene or
1, 4- or 2, 6naphPHyPene, it BMYRE pIRSY %9?%%34fﬂ¥ IAringat/or the al koxy

substituent to be mono- orclohyisubst | dydes- bya fikdylor Id’ie,alz_l’cdﬂ@ﬂot es -O.
Particularly preferred si Iﬁ%tq,g{de@é |ﬁ%ﬁe,{éﬁetﬁa@? 5’ those in
te er 9 r

which X1, X2, X3, Sl1, K and.mh q@gqfnaﬂs ‘mula | and n
denotes 0; Ring B denot es B Iﬁ 1. doin@x, 2eK-HaEies %?%ﬁo-
al kyl - or al koxy-substituted" ’Eh@' Y- QISCMF§Phe§§PPﬁFdPﬁ-2 5-diy

or cycl ohexane-1, 4-diyl, iBiyBei df pedsicbpeskdblehéoal kit ahBydr ankl cat koxy

substituent to be nono- o&hgognggggth%g@qtggnglngbgemogg dgpotes a single
coval ent bond, -CO-O or -CT% tes. unsubstituted or

fluorine-, chlorine-, cyaR8%; s&FEfPt3F%3IPSkggugﬁbgFrtuted i,3- or
1,4-pheny|ené$ or 1,4- oriBs, ﬁydapbenyléﬂeornnebethgopbneibtpaﬁou t he al kyl

and/or the al koxy substitygplot @xD8 ¥eRA1gAE-BRhYSUDStbiah eyl kyar,i ne;
alkoxy, alkyl-c0O, alkyl-CO-NR® or alkyl-0CO
group having 1 to 20 carbon atoms which is
optionally ,substituted by fluorine,
chlorine, ¢yano or nitro and in which
optionally one CH, group or a plurality of
non-neighboring CH, groups may be replaced
by O, CH=CH or C=C and in which R® denctes
hydrogen or lower alkyl;



3 Septenber 2002 13 Z denotes -O. ' The silane derivatives of the formula
| are distinguished by the fact that they are easily obtainable. The
~nethods for the preparation are known per se to a person skilled in the
art. Thus, for exanple, precursors of the conpounds of th&Septemben2p02ich
have a term' nal doubl e bond instead of the silane group at the end of the
spacer S1 can be subjected to a hydrositDgl ation reaction wth conmerci al
silanes of the formula X1XZX3SiH to give the conpounds of the fornula |I. A
further nethod of preparation consists in reacting a silane of the formla
XIXZX Si- (CHz) r-N=C=Owith a hydroxy or am no conpound in which the
hydroxyl orvyt hmanino grﬂidbpén@élelsbﬁtoﬁtoﬁé]eaﬁQBmeiﬁﬂ amm&xeg&a point in the
spacer. This gives rise 10S ft OHTU| ch have an
N-CO- O or N-CO- N group |énqﬁ1fe s%oa‘ger Vi recgctl L&X’t) e’ab rre ifoned
hydroxy or ami no conpourtf®s Qi ¢ h"@iPemes” M ‘trhe%%ra xR ')(33311'- { CH2)
r-Br, it is possible, ondWie,obher- barode)tuG,pr-am?p ,IN'se ogopméunds of the
formula | which have an %Q?r functlgg gr an al kyl'am no group in the
spacer. By reacting si| angesr t H8 Y8R a X XzXBSl - (CHz) r-NHRL with an
acid chlori®e, it is poSeinsites dyshigsare athdewes |adiasl of the formula |
whi ch have @n NR1CO gr o%d&égweargg%geﬁyfﬁ@am iddg 4;he acid chlorides of
t he ci nnam&: acid |nter te with Ej%r}:esfr g__f%rrmla X1X2X3Si - (CHz)
r-NHRL, there is afurt %(?sssfﬁlll 5" aadl ti o G the hydrosilylation
of the corrmespwhding al ummmmm e ;?rl@ﬁé‘leat.l ctengft eciOnwamildes of
the formul &ingd e which aehe,weesswsmmtmdsbrrmm%es CHz)r-. Such
nmet hods of preparation h%\a/Le heen descr.i bedaﬁff}l]c referg1 ce to anal ogous
exanpl es in US 4,918, 206"aRrd *dS 4, 81906 d S CAn&MP¥ nedi ates are for
the nost part commerci aBH}DS&\ié;Mt@@I @h@PYé&ﬁleeaWR‘}-ﬂbélmal.15|~eérfrom
commerci al silane buil dBng_aI,_gqlgs ygqmezqfs_t ke cqr;qamlg,lag,&dszalge | i kew se
comercially avail abl e \é/n h % g O ie t6enbe 2 14 qan be obt ai ned
by nethods known from t R&¥ri't & atdréCPs ?e'f ex PR f‘ﬁe Knoevenagel
or the Wttig reaction, 1f.ﬁomor?nér@aahthb'demdestobeﬁmrrpoyaﬁnbleorrpounds
by 8“ or fe?ECtl gn to th@rCthlée%leﬁ»dl agdabgelanaealkm? %hBB@&Q?ﬁEter ;)r
am des can then be prepare rom c ¢ y. kn esterification
met hods. For the pr oduc??o%eofno e or go@g”}lgsg ‘:ugreg by %\N; Fafe’
derivative® or nixturesdgeesedi n§ t 8t hBR| hv@%ﬂl%n dr‘ﬁi’ﬂtefﬁ mydriggeappl i ed to
a carrier. The sil ane gesupswasealkbiequently bonded as coupling units to

the carrier and formextrenely thin, often nononol ecul ar |ayers. Such
si | ani zat lnom@ur@f asnth, therﬂémﬂong&‘i@%ﬁ methqdyp prodyring aB)?f‘H‘é?g"‘h]P%"r \ﬁlo&‘el y used in

ractice_and Ult rson s |nthe ar | es of
Il[<)nown callfoié‘F‘ i"’ F’it § éﬂa{nﬁy%tﬁﬁcgg'az’er elﬁl ani um "diGXE SEE?F?Z%E

di oxi de SS 0 JBE=Te N desroxidal bfo;ngg&%ggle indiumtin
oxi de (I %)EE F’rﬁ t%ﬁglig{o%ﬁ%l) (t::g{ |a£)nns aclc%?ogr di ngr to tﬁ’Z‘%. rvaentll on for optical or

el ectr o- epinpeakidgVviheedeagtatsvcorcdifpicnemald yta least eneC Xt ethiwht hsan

el ectrode (for exanple a glass sheet coated with indiumtin oxide (I1TO)
are part ecehatbyprospdinkables ddmniee dardratiies ofFshe Korapdri dation) the
silane derivatives are used predom nantly as solutions in an inert solvent.
Dependi ng on the reactivity of the silane group, a |large nunber of
different sol vents may be used, such as, for_exanple, benzenX® tol uene,

hexane, etc. he (;i sef of e Ig}gs ive al kox s1| I an s, also

al cohol s, such‘< ' aﬂo —aﬁd €.\Th e t coating
can be, carrled or e Dy | nhgy ST11g the C eaned c?nrler |nIthe
solution, by spin coating or by ot her coating technl (?ues After

vol atilizaiiwRigh:the solvent fromthe carrier layer, the silane group is
coupled to the carrier, generally by heating the inpregnated carrier,

dependi ¥ .o&*t hadr ®Acti vi t@enqh% @H&hnoﬁb‘i@é&‘l@# rtogris, At téen be

washed out with 3 Septe 2002 is sglyent s | ayers. whi ch were
produced from silane deri \r;}; |’\;/lés Ib? ?% %Sr?m]fad;rce"’ BT r es
containing silane derivatiygs, | in this or an anal ogous
manner can be dinerized by exp ure to I early pol ari zed light. By

spatially selective irradiation of the nolecular units of the fornula I
coupled to the carrier, very specific regions of a surface can now be
oriented and at the sane tinme also stabilized by the dinerization. Thus,

for the production of orientation layers in selected areas, the regions to
be oriented can be exposed, for exanple, to a high-pressure nercury |lanp, a
xenon | anp or a pulsed Wlaser with the use of a polarizer and optionally a
mask for reproducing structures. The exposure tinme is dependent on the
power of the individual Ianps and may vary fron1a feM/nlnutes to severa

-, = o o o~ -, = - Y M



The production of a photocrosslinkable layer is illustrated by Exanple 6.
Exanples 7 and 8 illustrate the production of an orientation |ayer for
.liquid crystals. 6-(3-Triethoxysil anyl propyl car banoyl oxy) hexyl
(E) -3, 4-di net hoxyci nnamate A mixture of 0.45 g of 6-hydr oxy8eptgmber 2002
(E) -3, 4di net hoxyci nnamate, 20 ml of nethylene chloride, 0.36 m of
3-triethoxysilanyl propyl isocyanate andigd 009 ml of 3 Septenber 2002 16
di butyltin dilaurate was refluxed for 19 hours. Thereafter, the reaction
sol ution s evaporated down and the residue was purified by chromat ography
over 1S0 égaof silica gel ug]eﬁ‘é’t’ffslat SPRERTI BPhA oxcelemakesTid s gave 0.47 0Og
of 6-(3-triethoxysilanyl pr epphioacifatbel Goyjaday - (@ngy imetdnyyci npgnat e,
| mx. (CHzCl12) : 322 nm (ewhi 28027 - xyhexyl .
(E) - 3, 4- di net hoxyci nnamat e _.used %she?grgtglgng %ﬁé&?apoﬁésoﬁr &pBkdRIas
fol | ows: 6-Hydroxyhexyl (EfuBShi ?n]set h8X§BPnnaffile R sandtien eaabi sting of
0.72 m of 1,8diazabi cycl ofépdefénndan- integell. fadn 1AL 5241 fQith

go

di net hyl f or mam de was addeg1 dropwi se to a solution of 1.0
(E) - 3, 4- di net hoxyci nnami ¢ 53¢ PTA 4B nkh3E Bi treBhiPfdrd@mide in the course

of 10 ni nut es RN dom t enpéenvtiee. nithebsesehiaa a}xwﬁsﬂ%_}hen heated to
80C, 0.18 g of tetrabutyl aggpgitygLi odj nd 0,71 . nm of 6-chlorohexanol
were then added in success?ﬁ% angétheé %%%H oﬂl%%‘t‘ﬂ’éna%ﬂ“l’&ﬂed to conti nue
for 19 hours. Thereafter, FTWestiErtedrphenylere wasychdt2ds t@iyopm

ochloric

tenperature and was parti tpyrat diiveen-aliset hyl , et hes,.and J é\'-cﬁ/d

acid and the organic phasec}y@fo}y%?méj_iée‘lv_e({@ tines wth sat ura‘)é ' sodi um
chloride sol ution. The organic pRASE Ws tHar di RPN reghedi el f at e,
filtered and evaporated doWPeEH Gt dnHptly dft thesinge Pkt avwerechb0 g of
silica gel using 3:2 tol uerted et acrl/aire (Y ikods %lgjstq&)@rnc&xg&exyl

E) - 3, 4- di met hoxyci nnamat fol | ow Si | S We synthesi zZed 1 n an
fan?al ogous mar&ger?/ 6-(3-t riqje%t ﬁ%)%fsi |°§n£§8%§6%53§$6‘§ﬁ6{/%é'xyﬁlwwne;
(E) - 2met hoxyci hhandt e; 6- CENOtEs: Mopyestitytedopy] Eaubatng-0xy) hexy!

(E) - 3nmet hoxyci nnamat e; EhIeptiaaber «2@83-m alkE or alr(ox -
6-(3-triethoxysilanyl prop)élugg%g@gggl oxx%he%l e( Eg’ 3.Qcty oxym nnanmat e;
6- (3-triethoxysil anyl propgl car am)yflo&)y RExT ( Yﬁf‘r@t‘ﬁoﬁyéi’-%an&t e;

6- (3-triethoxysil anyl propPFEArba#ByPeRyRheky| 1( &) - det hoRyahphaRRL ene,

6- (3-triethoxysilanyl propytéafibandyroRyyhdkyl ¢F)edcpenprayeinnanat e;

6- (3-triethoxysilanyl propglgar bacoyé ony)hexyinl £) e4PUL QXY S RPRMBLEY o r
the alkoxy.substituent to be mono- or I
polysubstituted by fluorine;

K is hydrogen, fluorine, chlorine, cyano,
nitro or a stxaight-chain or branched alkyl,
alkoxy, alkyl-cOO, alkyl-CO-NR® or alkyl-0co
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboxing CH, groups may be replaced
by 0, CH=CH or c=C and in which R? denotes

X hydrogen or lowex alkyl;

Y" and Y?, independently of one another, .denote a
single covalent bond, -{CH;) -, -0-, -co-, -
€0-0-, -0-0C-, -NR’-, -CO-NR®-, -R’N-cO-, -
(CH)y~0-, -0-(CH)y~, ~-(CH,) -NR'- or NR’-



(3-triethoxysil anyl propyl car banoyl oxy) hexyl (E)-4pentyl oxyci nnamat e;
(3-triethoxysilanyl propyl car banoyl oxy) hexyl (E)-4hexyl oxyci nnamat e;
(3-triethoxysil anyl propyl car banoyl oxy) hexyl (E)-4dodecyl oxyci nnanat e;
(3-triethoxysilanyl propyl car banoyl oxy) hexyl (E)-3fl uor o8iSepieraber;2002
-(3-triethoxysilanyl propyl car banoyl oxy) hexyl (E)-4fl uoroci nnamat e;
(3-triethoxysilanyl propyl car banoyl oxyiPhexyl (E)-3chl oroci nnanmat €;
(3-triethoxysil anyl propyl car bamoyl oxy) hexyl (E)-4chl oroci nnanat e;
(3-triethoxysilanyl propyl car banoyl oxy) hexyl
E)- 4t rifl uor omet hoxyci nnarf&He) u=+ "in WL,
(3-triethoxwsil anyl pr opyheachasohlydxyppkexpk {&yedagBtabni doci nnamat e;
-(3-triethoxysil anyl propyl OX Wk I %E}- t anoyl am noci nnanat e;
-(3-triethox§siIanylpropyﬁgg?ggggé o%é;ﬁ§§¥|f -ﬁgggéghoylaninocinnanate;
(3-tri et hox¥si | anyl pr opy ReapbaroyRotPFRELY LEED-B, Brli het hoxyci nnamat e;
o E g triet on)hsia:n@rlﬂl,pr opy:iﬁaépaﬁayfhaxy) BEXghe ( Eﬁo%a&d}ér%érh@&(?{rgb nagg%té e |
-(3-triethoxysilanyl propyl,carbano - ept ember a
nethoxy-4-proéﬁ%?%?%nanate?eg9gé?t¥kgpﬁégsé¥kgé %rr%%§:%%ﬁ afoyl oxy) hexyl
(E) - 3met hoxy- 4- oct yl oxyci nahdgréne-, cyano-, alkyl- or alkoxy-
?- § 3_tri ethoxysi| anyl propykgssbaguybaxphbayybne, pyrimidin-2,5- or
E) - 3decyl oxy- 4- net hoxyci npapate, s o - o> AL . _
6-(3-triethoxysiIanylpropy?tg?%éx%ylg¥§}ﬁe§yF or -2,4-diyl or -2,6
(E) - 3f | uor 0- 4- net hoxyci nnagéyd; 2.5-thiophenylene, 2,5-furanylene,

6- (3-triethoxysilanyl propyhcar bgpoy| exyapreMliene, it being possible
(8)- SCh! oro- 4- met hoxyci nnagﬁt S r the alko substituent
-6- (3-triethoxysil anyl propy 85r53ﬁn§%5¥§)ﬁ%§%? Y

(E) - 3propyl - 4- net hoxyci nnatatlke mono- or po ysubstituted by fluoxine;
6- (3-triethoxysilanyl propyheasbagoyd oxyy hexyl- Ghjx R adist 8Bt RpAyehBRamat e;
6-(3-triethoxysiIanylpropylcaibagny %hexyl (E) - 3, 4di f | uor ocl nnanat €;
6- (3-tri et hoxysi | anyl propyftar BaAnbyT ox¥ ) hexyl (E)- 2, 3difl uoroci nnamat e;
In a fifth aspect, the invention provides an orientation layer for liquid crystals,

comprising a photocrosslinkable silane derivative of formula I:

XS
| I ]

in which:
X', X? and x? denote alkyl, alkoxy or halogen, but at

least one of these radicals is either

alkoxy ox: halogen: .

g denates a spacer unit or denoteg a
chain of the formula -(CH,),~L~ (CH,),~, 'in
which L denotes a single bond or linking
functional group, and r and g each

represent an integer from 1 to 20, with
the proviso that r + s is < 25;

Ring A denotes unsubstituted ox fluorine-,
chloxrine~, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-~2,5-diyl, 1,3-dioxane-2,5-diyl,



6- (3-triethoxysil anyl propyl car banoyl oxy) hexyl (E)-3,4,5trifluoroci nnamate;
6- (3-triethoxysil anyl propyl car banoyl oxy) hexyl

. (E)-3fl uoro-4-chl oroci nnamat e;

6- (3-triethoxysil anyl propyl car banoyl oxy) hexyl 3 September 2002
(E) - 3et hoxy- 4- acet am doci nnamat e;

6- (3-triethoxysil anyl propyl car banoyl oxytphexyl

(E) - 4- (4met hoxybenzoyl oxy) ci nnanat €;

6- (3-tri et hoxysil anyl propyl car banoyl oxy) hexyl

(B) - 3nmet hoxy- 4- (4- met hoxybenzoyl oxy) ci nnanmate;

6- (3-tri et hoxysil anyl pr op?YE&P%ﬁ??B?FO%y‘}h‘ék}ﬂ: piperidin-1,4-diyl or
(E) - 4(3, 4- di met hoxybenzoypoxyysedAanpd €diyl, it being possible for

6- (3-triethoxysil anyl propyl car yl hexyl )

(E) - 3met hoxy- 4- (3, 4-di rret%%?y%gﬁggy?’g%‘%%i %%%n%%’&o;xy substituent to

6- (3-triet hoxysil anyl pr opy¢ caehanoyt ) rrubgtituted by fluorine;

g E% é3tet hoi(%‘ﬁiﬁéi 8- d: et F@wl &@élgb qyxl;i&nyaccihﬁlml &% Fluorine-,
-(3-triethoxysil anyl propyl.car panoyl oxy) hexy

(E) - 4- (4net hoxyphenyl ) ci rﬁﬁhﬂr&‘f’e‘,‘e" S a1key1- o alkoxy-

6- (3-triethoxysil anyl pr opsllesir tanoyd pharhebare, pyrid-2,5-diyl,

(E) - 4(3, 4-di met hoxyphenyl gy fineddi 85, 5 -d3 yIEPHEMNE6,200% I phthylene.

6- (3-tri et hoxysi | anyl pr 0336'3‘3-%{1%%&%@'-%39—@%&' or cyclohexane-1,4-

(E) - 4- (4et hyl phenyl ) ci nnamat.e;” o ) ’ ‘

6- (3-tri et hoxysi | anyl pr op\HYdar Bdndiaiggy préggiole for the alkyl and/or

(E) - 4- (4hexyl phenyl ) ci nnamet @lkoxy substituent t6 be mono- or

'6-(3-triethoxysilanyl pr l.axyybe ‘o

(E)-4(trans-4-pentyl cycl %%é yl b%?%ﬁﬁgtée?}p,ﬁﬂmrfne’ )

6- (3-tri et hdxysi | anyl pr op§l EXF296% ok ¥ PRELPE . chlorine, cyano,

(E)-4(cis-4-pentyl cycl ohexyhpciomnanateaight ~chain or branched alkyl,

6- (3-triethoxysilanyl pro a X ex O N2 .

(E)-4[ (trans-4-pentyl cyc%hg’%%) %%é gx?t?f n%%tk %e(;:O NR® ox al.k} 1 .OCO

6- (3-tri et hoxysi | anyl pr of¥PEEr Ba¥d{FokyFRexy| carbon atoms which is

(E)-4[ (cis-4-pentyl cycl ohpxybha@dtoxybsthtaved ey fluorine,

6- (3-triethoxysilanyl propyhgatBamoylaxy) Bexyl v . ;

(E)-4-[4(trans-4-pentyl cycl oheg }%pkgé\w%ci %%arr%tae?d ln Whlc.h

6- (3-triethoxysil anyl proé?f‘(‘,ﬁpﬁi yPBRyYFresdfiovp ox a plurality of

(E)-4-[4(cis-4-pentyl cychoherypliyphenyhd cCinammtgs meanitlee r2placed

6- Tri et hoxysi | anyl hexyl £§) o3, éudefebPoxE HRNEL 6yt B HUL Y L, SO g of

hex- 5- enyl 3, 4di net hoxych}r%?grmte, l.g 31 of }Eo uene, 2.9 n cr)lf

triethoxysi]ane and, 0. 02 P8’ 851 teYoh dPM54 ng of hexachl oro(1V)

pl atini c actd #Htkahydr atimdereiiantlof oifs opreoparedthers denowedat 0 react

overni ght at 40C. The reaagidn ddvdildn® besnkhen ( jce_d, t QI oo enperature

and filtered over a sil ic%aoqel %a_g) and e f'il_tra & i's cqrpl etely

evapor at ed down. Chromatography ©0 Yhe PEsT due" oK i IR ¥-§8r - grves

6-tri et hoxysil anyl hexyl (FH4)di®ret hoxyl€Hhamat ef CHjig-RBX- Soxe gt -

3, 4- di met hoxyci nnamat e ugey) as, aishaiildnng material is prepared as fol | ows:

Hex- 5- enyl 2 4- di met hoxygi nnanat e)-gﬁ sol uti og consi iti ng of 0.72 mM of 1,8

3 Sept ember 2002 20 di aZ BT SR IGFURTe oV eEn8Y1I5.5) in 5 M of

di met hyl f orbani de i s addsharepwirsdntegarnifxom a ob 2;0 g of

3, 4-di net hoxyci nnam ¢ agd,dul HQ r{lntgbeg}i'gg.t:,plyhf gepgnide in the course of
10 m nutes at ’%omterrpe,rature. The reaction mxture i's heated to 80C, a

solution of "®7 W of ANFRRIWSHLIY Ph 8NfI 2BPthfKet APPPERNANPHelis t hen
added dropwWwbegi@ t he caerstesf unBubshiitesedndrt BRuoeanti-on is allowed to

continue for 1 hour at %%qgrﬁ%_r'egghhgnhn}ik?%g L§ %5}%8 cooled to room
rethyl e

tenperature and partitioned hetween” er an ﬁyﬁydrochloric acid
and the organic phase | SWhEsHdated ePapyienes Rrehmidinras &d evdi um
chl oride solution. Thereafst-eriylthpypidan| s-pbase2js-diyedopVves, gmgnesi um
fﬁlfate_gnd flltergﬂ_andine ?thtﬁlephénﬁyfﬂgf2;§§-fﬁ¥ghy£¢“éyﬂat?gragﬂy of
e residue over silica vVes - 6 , 4z di.mef hoxycl nnanat e. e
followng si in an anal%ggusg%h%thsé%§%$§¥&$%ky%?I%ﬁéﬂ$l SJL e
8-tri et hoxysi | anyl octyl £8¥t Ehet adkyki andionddye Blkoiet hudxgtsithemt oct vl
8-triethoxysilanyloctyl 8-triethoxysilanyloctyl 6-triethoxysilanyl hexyl
8-triethoxysilanyloctyl 8-triethoxysilanyloctyl 6-triethoxysilanyl hexyl
6-triethoxysil anyl hexyl 6-triethoxysil anyl hexyl 6-triethoxysil anyl hexyl
6-tri et hoxysilanyl hexyl 8-triethoxysilanyloctyl 6-triethoxysilanyl hexyl
8-triethoxysilanyloctyl 6-triethoxysilanyl hexyl |ane derivatives can be
prepared (E)-2-nmethoxyci nnamate; (E)-3-nmethoxyci nnanat e;

e e L T



3 Septenber 2002 21 6-triethoxysilanyl hexyl (E)-4-decanoyl am noci nnanat e;
5-triethoxysil anyl pentyl (E)- 3, 4-di nethoxyci nnanat e;
~ 7-triethoxysilanyl heptyl (E)-3,4-dinethoxyci nnanat e,
8-tri et hoxysil anyl octyl (E)-3, 4-di net hoxyci nnamate; 9-tri&Shptember 20682 nony!|
E) - 3, 4-di net hoxyci nnamate; 10-tri et hoxysil anyl decyl
E) - 3, 4-di net hoxyci nnanate; 11- triethomm§ilanylundecyl
3, 4-di met hoxyci nnamat e; 12- trlethoxy5|lanyldodecz
. 4- di met hoxyci nnamat §° &€ MogeHoRY sPPAKFhkek§Futed by fluorine;
di netzhoxyci nnamat Genbtiesi ephowysiNrhy|drexy* denotes hydrogen

5-
, 5-di met hoxyci nnanat e si |l anyl octyl

- met hoxy- 4- propoxy0|§ﬁa§§PéE %H8?¥ethoxy5|lanylhexyl
- e

th OXyln4 Q%y 939/ Ctl'léq %&E&? ’proQ'ldEsr h %E}W )égérl e‘%ﬁyellp 5 rising a
ecyl oxy-4- oxycl nnamat oxysi | anyl hex
Iﬂ@@ﬁ“ﬁmﬁﬂﬂﬁH%V€Pﬁﬁ%ﬁﬁf@eﬁEmW?ﬁethoxyS|Ianyloctyl
hl or o- 4- met hoxyci nnamat e; 8-tri et hoxysil anyl octyl
ropyl - 4- nethoxyC|nnanate 6- triethoxysilanylhexyl

-d

- f

-C

P 3
4,5-trinmethoxycin 8- tr| |Ianyloctyl
, 4-di fl ra angye;

3-difl mg ;

4

- f

-e

- (

X
- I aoct vyl Z--S"-Slrxz
et h an Ioc
, 5- trlf uo OC|nn -trlethnxy5|lanylh yl x1 X

| uor o- 4- chlor00|nnanate 6-tri et hoxysil anyl hexyl
t hoxy-4- acet am doci nnamat e; 6-tri et hoxysil anyl hexyl
4- nethoxybenzoyloxy) ci nnamat e; 6-triethoxysil anyl hexyl

wbwwwmwwwwwwwwmww

nethox¥ (4- met hoxybenzoyl oxy) ci nnamate; 6-triethoxysilanyl hexyl
4 (3 ﬁﬁ?hoxybenzoyloxy)cinnanate 6-tri et hoxysil anyl hexyl

E) - 3- megnoxy- 4nG3x4- di metnoxyhenzgi 10X phioaa ekt Ba18gkhi ebhexyei | anyl hexyl
(E) - 3- et hoxy- 4- (3 4- d|nethoxybenzoyloxy}0|nnanate g Sept ember 2002 22

6- Tri et hoxysi | anyl hexyl (Bera4t] cneapF- 4heply reydlcalexyls) ettthexy] ci nnamat e
The conpound is prepared anal ogously to Exanple 2 by esterification of
(E)-4-[ (traps-4heptyl cycl G5 fat inam ¢ acid with 6bronohexene and
subseque reaction of the resultln hex 5- 1¥

(E)-4-[(Traps- 4- heptylcycf%%exj? netEhéff'u nanﬁ AGPPReFr Ret hoxysi | ane.
The (E)-4-[(traps-4- hept yldiad i nr?«iHc Tc{CHalsed 39 a
starting material is prepanﬁd:rbm tdl?ﬁldt(dd GMEiggleodtes s or linking
4- ((traps 4- hepty|CyC|OheihﬁbﬁﬂﬁmﬁWkﬁﬂﬂ@ﬂ|dﬂQYGﬁeﬁﬁi&HEadH ¥epresent

di i sobutyl al um num hydri deansol utz_é oenr %"mi r&tglouezrbe) ghagggd d1[c9 W se to
a suspension of 10.4 g of J ‘ P
4-[ (traps-4- heptyl cycl ohexhlaktnet howylilsersz@si;tril e, prepared according to
Mol . Cryst. lefag@yst. 5&@nb{édiuﬁbﬁbsthmu15@ B #ubeliwene in the course
of 10 m nutes at 0C. The r ctlon nlxtur |s H%&Q sopmd war ned up to room
tenperature and is al | owe&FYSTECH 7378 fuf 5 ﬁ P§Y Thereafter, 1
N hydrochloric acid is sI6wahyﬁﬂ§§ddpbswwgénestvaidg2u§ daydied out for 1

hour and the reaction nlxbu&gmiaihhgqspaﬁyutlQngddggkwﬁgnzwgtgryq

met hyl ene chl oride. The orga ase i en washe everal times mnth
wat er, dried over nagne5|8%|gﬁﬁF%F &= ﬂv?t Xg aﬁapg5é§bPaﬁeﬂ -dd

Crystalllzatlon fron1ethybla@gﬁanakﬁeﬂhQﬂeﬁe éhl beiidg ppsesble for
4-[(traps-4- heptylcycloheéxb)a&kﬁqxxhaya%atﬂehxﬂﬁoprgﬁugtltuent to
4-[(traps-4- heptylcyclohexgl ono- ngngsgltuted by £luorine;
Ring B denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,

(

(

(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(E)-
(

1,3-dioxane-2,5-diyl or cyclohexane-1,4-
diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluorine;



27.6 M of a 1.6 N butyllithiumsolution are added dropwi se to a sol ution
of 6.4 m of trinethyl 3 Sept enber 2002 23 phosphonoacetate in 50 m of
dry tetrahydrofuran at OC in the course of 10 minutes. Stirring is carried
out for 1.5 hours at OC and a solution of 10.3 g of crude3 September 2002

4-[ (trans-4- heptyl cycl ohexyl ) net hoxy] benzal dehyde in 50 m of dry
tetrahydrofuran is then added dropw se1Dim the course of 5 minutes at the
same tenperature. The mixture is then slowy warmed up to room tenperature

and is allowd to react f ti r hen
partitioned between net hyféen%'?%ﬁlegé;ﬁ gf@ofﬁ@;!\ém%hr ocC liﬁécj)r %@La;r(’:%d and the

organi ¢ phase i s washed vﬁ‘%%r%a?ﬁr%t%ﬁr% W [HomRandnidita by hnd

wat er, dried over rragnesm&ﬂtaajrf aabkymﬁbm,apmr}@t]ecbamm? ofhadkgticgiaephy

over silica gel using et hfxta@ezc( Toad cﬁ.pcgtsoqrpss%%er}] { gpeat ed

crystallization from hex Late glve kf

4-1 (trans-4heptyl cycl oheﬂ@‘}h@?’h lﬂ%‘ﬂ?ﬁﬁh‘ﬁﬁeﬂ by 1u0rine,

4- [gtlrans[? hept yl ﬁycl OrlGéQYic)ﬁﬁwp &ﬁﬂrtad‘ﬂrmt&fb hrid fﬂd(tvﬂfiQ:}Qf ]E} goof

nmet hyl 4-[(trans-4heptylc mat.e_and of .1

percent nethanolic pot ass‘%( %F%ﬂoi% ?Y’u?r H%I sgraf'lg %gtgt gr‘?d for 1&

hours at room tenperatur éfl°l"l"rf€¢’e&ﬁ @Fing GHi EF@aPﬁoﬁaVsb@f rtepladedi th

" aqueous 1 N sulfuric aci byvd) @ortH rtm-)l&csfdrfd i1Rg whiehwirt haepet LBy,
extraction is effected w t thﬁ/l en I orll%g, and the organic phase is

washed sever a{ tipes, wt H“(/%ﬁ 4t et 6ver e5| um sul fate and

evapor at ed ddwfP&rY st al H%RW?FWF@&M&Wh%et KR vRs

4] (trans-4-heptyl cycl ohexyslndgms hexxyd Téntn avbod AcH (i:H,TIge f ebkpwi-ag-5i l.ane

derivatives can be prepar, n a | 0g¢ 6-trigi si | anyl hexyl

(E) - 4- (4- met hoxyphenyl )m%admat erb g&farl e?#?xym | a NFhex & b?od‘é/

(E)-4-(4-trifl uoronet hoxyisWehyt9ci nnankEsa) u=>3~ Sﬁé’ﬁy *- o082 NRA -

6-tri et hoxysil anyl hexyl ((€x,4;{A-thecyhoeyphenyl ) ci nnanmat e;

6-tri et hoxysid anyl hexyl

(B)-4-14-( 3,8%, 4,4,5,5, 6, geélr?c?r?aﬁ‘ Iha’or Jo) eexnyloo];< X enfll] 3’ nnamat e;

6-tri et hoxyst I anyl hexyl (iEPOAZe(% an dityhst gr?d&ﬁ?@h #riamat e;

6-triethoxysal anyl hexyl @E)nocte(sB-almtzlqugeér didoy axy:phenyl ) ci nnamat e;

6-triethoxysy|agy! ,exy' e%tl wo%ﬁmqmme%)o@emeﬁ@el
6-tri et hoxysi | anyl hexyl -eth CI nnama e;
6-tri et hoxydHthyt hexyl (]E)"OEE@ Fndregine -,

6-triethoxysilanyl hexyl ¢BhLodifker- aps:yémaer)t ys\llfkydl~obexyd1)®baynanat e;

6-tri et hoxysil anyl hexyl i)s%i‘:%lt%d‘lp@l%@lty)ﬂe%(ﬂ ghexyl hginnamat ;-
6-tri et hoxysil anyl hexyl EE} hepty Eycl ohexyl ) met hoxy) ci nnanmat e;

6-tri et hoxysil anyl hexyl CI ? Elﬁeﬁt')?l cff oRefy Biwet RExy e ifrinamat e;
*diyl, 2,5-thiophenylene, 2,5-furanylene,

1,4- or 2,6-naphthylene, it being possgible
for the alkyl and/or the alkoxy substituent
to be mono- ox polysubstituted by fluorine;

z denotes -0- or -NR‘- and R' denotes hydrogen
or lower alkyl.

In a seventh aspect, the invention provides an orientation layer for liquid crystals,

comprising a crosslinkable mixture having at least two components at least one of which is a

photocrosslinkable silane derivative of the formula I:

X3
i

K{@-—-Y‘Hmw}—-@ \ Z— S'-si-x?
n m _—\-.<\0 )l<1



6-tri et hoxysil anyl hexyl
(E)-4-[4-(traps-4-pentyl cycl ohexyl) phenyl ] ci nnamat e;
.6-triethoxysilanyl hexyl (E)-4-[4-(cis-4-pentylcyclohexyl)phenyl]cinnanate;

6-tri et hoxysil anyl hexyl 3 September 2002
(E)-4-~4-[(traps-4-octyl cycl ohexyl } met hoxy] phenyl ~ci nnamat e;
6-triethoxysil anyl hexyl 10i

(E)-4-(4-[(cis:4- Fept yl cycl ohexyl ) net hoxy] phenyl ?ci nnamat e;
6-tri et hoxy8i YAG Rexy!

(E)-4-(traps-4[ (traps- 4pent | ) eyl ohexyl t hoxy~ci nnanat e;
6-triet hoxgs’i I&an%?’ﬁegyl dehfted A ) AUUSKITH HITL5EY BT
(E)-4-{cis-4-[(traps-4pentyl ygstoheny | J£ ehahepdd iminoxg o ivlasmt e;

6-tri et hoxysil anyl hexyl ,
(E}-4-{traps-4-[(cis-4pentyladycixghexyhayegjerhexyl | met hoxy) ci nnanat e; 3
Sept enber 2002 25 Exanpl e 4: 6-(3-Triethoxysil anyl propyl car banoyl oxy) hexyl
(E) - 3- (6- h@pt yl oxynapht h- 2- Aersdiod & ePRRecompound denptepamed anal ogously
to Exanple 1 by esterificat chaiof ofExhsd- f6rivepaytdcHpapht-HCBy) )-acrimi c acid
with 6-chiorohexanol and subsgauesl deBeklbon Qinkiie bERY! bt NGinking

6- hydr oxyhexyl (E)'3'(GhePtthEMQBHQiT%£6Mb2aﬁﬁa 2 En¥ ENeach represent

3-triethoxysilanyl propyl isocyanate. i )
(E) - 3- (6- hept yl oxynapht h- 2- 1) de¥pded ak¥ e udedus2@ swathi dghemPEPVaRO; s
prepared by the foll ow ng pgpgess: ,6sBf@ne-2s heptyl oxynapht hal ene A m xture

’

of 5 g of 6-bragpg2anapht hohené,@emﬁﬂéug'é@{@ﬂ%dS&f%ﬂcﬂ;ﬁﬂe@ 9 m of

6- br onoheptane, 7.1 g of potassium i odi de and 1 ed potassium
carbonate activated at 80C FRIPFHRevact@®®Ps, edtel (9 69&Pef- 16 hours. It

is"then cooled and is partisabseitbesdesiienyote aqahalid Bmd-astier and the
organi ¢ phase is washed sever Ees., Wt ter,, dried ov ragnesi um
sulfate, filtered and evapﬁﬁjfaie‘a‘{%%ﬁmz.y\%h&;%’t glg’rBa‘p lyof%fet%é%y e over
200 g of silica gel using teYekMaeXmee shubediveht RiBaisgdin-2ats-¢Hi vyl om
t ol uene/ hexane (8:1) give 6phsermz2nheptydoxynaphtdbeneoddathy for
(E) - 3-(6- heptyl oxynapht h- 2- | At 1 r 2 f,

Yod SEIRYE fodydh Kl ailend 2l chent; oy

6- br ono- 2- hept yl oxy napht hal ene, rii et hyl am ne, )
acryl ate, 0.072 g of pal | adturieRet % RAY EsFAtyted by fauostiyeghosphi ne
is refluxed forid® Bours. Thmdsteacthiwmyubivduined it Fenoeeaked and is

partitioned between et hyl t \nd _a e gani hase is 3
Sept enber 2002 26 washed wit E (gv%\"llalﬁqee?,' (ﬁgf%\teng{ dv%(rElk gnggi %%kéﬁc fate, filtered

and evaporated down. The rediRfile 54 echmwavdgraphedzader  258iyLef silica
gel using toluene/ ethyl agetditredili-b), sardyiihen arystabl zadpheagntakyene.

This gives nmethyl (E)-3-( haptayldi)s}dmhtgh52dxg,)lag5.y]39{:§ohexane_1'4_

(E)‘3‘(6‘hepty|Oxynaphth'ZHX&hgchlE%i%%'%ossible for the alkyl and/or

the alkoxy substituent to be mono- ox
pPolysubstituted by fluorine;

K is hydrogen, fluorine, chlorine, cyano,
nitxo or a atraight-chaih'or.branched alkyl,
alkoxy, alkyl-~C00; alkyl-CO-NR® or alkyl-0CO
group having 1 to 20 garbon atoms which is
optionally substituted by fluorine,
chlorine, ¢yano or nitro and in which
optionally one CH, group or a plurality of
non-neighboxring CH, groups nay be replaced
by O, CH=CH or C=C and in which R® denotes
hydrogen or lower alkyl;



A mxture of 0.8 g of nethyl (E)-3(heptyl oxynaphth-2-yl)acrylate and 10 ni
of 10 percent nethanolic potassium hydroxide solution is allowed to stand
for 16 hours at roomtenperature. Thereafter, acidification is effected
with aqueous 1 N sulfuric acid with cont i nuous stirring ah8epiembetddl? ng,
extraction is effected with nmethylene chloride and the organic phase is
washed several tinmes with water, dried{0yver nagnesi um sul fate and
evapor ated down. Crystallization from hexane/ et hyl acetate gi ves

E) - 3- (6- heptyl oxynapht h- 2yl Yacrylic acid. The foll S|Ianes can be
gy)nt hegl zedp‘l']yn aé’r‘i%/éf?nzgl ogdiuid 4 ‘%ﬂ?ﬂ%ﬁf}tl}’ of one a“°ther' dénote
6- (3-triethoxysil anyl pr opi s armyd ent) hexd, - (CH,) .-, ~O0-, ~CO-, -
(E) - 3- (6et hoxynapht h- 2-yl ) yl at CrONRY . RN ra
6- ( 3- trlethoxyS|IanyIprop carbaﬁ%i?oxY%hexyf CO-NR'-. ,I{N'CO,'
(E) - 3- (6pr opoxynapht h- 2- yg GHxduyPat e7O- (CHz) y=, - (CH)y~NR"- or NR’-
6- (3-triethoxysil anyl propydmsag banmoy | wiigthexyl
(E) - 3- (6but oxynapht h- 2- yl qagb¥kat By drogen or lower alkyl;

6- (3-triethoxysilanyl propyl ca bann X y
(5)-3- (Bpent bl oxynapht n AeRoGERy Pl SALedeE Ecom 1 to 4

6- ( 3- trlethony5|Ianylprop@¢natban@yl@R??%@Ryfrom 1 to 3;

(E) - 3- (6hexyhoxpaapht h- 2- yhdapeydenely of one another, denote 0 or 1;
6- (3-triethoxysilanyl propyl caybamyl o Xyl e

(E) - 3- (600tyﬁ¥99n§phth 2 ??8@ |%¥%“égéf€“¥éd or fluorine

6- ( 3- trlethoxyS|Ianylpropqhbgrbaﬁnyl@xg9®exy¢1kyl~ or alLOYY~

(E) - 3- (6dodecyl oxynapht h- Quy$§atuyéétqﬁwnylene, pyrimidin-2,5-or 3,
4-(3-triethoxysilanyl propyl a PrY) L§y|(£E)“% (6] Sgpt enbeg 2002
27 heptyl oxynapht h- 2- yl)g%r& P nH%Y i) dl?i ng 6-
5- ( 3- trlethoxy5|Ianylprop@+%%rban%yﬁo??}%@h??ylene' 2,5-furanylene,
(E) - 3- (6hept yl oxynapht h- 21y4)a€>lfry|:ale—naphthylene, it being possible
8- (3-triethoxysilanyl prop a y) I

(E) - 3- (6hept yi oxynapht h- Zyyf {éggmﬁi}ib(gi a%%t/%r the alkoxy substituent
6- (2-tri et hoxysil anyl et hi@a gaweppoxyyhéwﬂysubst1tuted by fluorine;
(E) - 3- (6hept yl oxynapht h- 23¢4hd @64 ylateor -NR*- and R* denotes hydrogen
6-(2-triethoxysiIanylethylc anDyIﬁ§¥%hex yl

(E)-3-{6[ (trans-4-propyl ¥t oxy] napht h- 2-yl }acryl at e;
6-(2-triethoxysiIanylethylcarbannyloxy)hexyl

(E)-3-{6[ (cis-4-propyl cycl ohexyl) net hoxy] napht h-2-yl }acryl at e;

6- (2-tri et hoxysi kﬁagﬁnﬁt Mécgatﬁthkﬂ”ﬁ@vﬁ@sXW hybnd Ia?'er element, gom rising a

E)-3-{6[(tran dec cl phe net ho na acr
6 27T 1 1 ot hER R by Feo e s o Rt fead | dn2 0 Wi i o

(E)-3- {6[(CpmmnméedyﬂeybmnhBWWWWﬁﬂeﬁ@mw}haphth 2-yl }acryl ate. Exanple 5:

6- Tri chl or osi | anyl hexyl (E)-3, 4- di met hoxyci nnamate 5 ml of trichlorosilane
are added to a solution of 0 1 g of 2Pt 6 in 20 m of dry tetrahydrofuran
‘while stirring. A solution of 14 8 g of hex- 5 enyl

(E) - 3, 4di net hoxyfcir .nate di ed i 0 of dry tetrah rofuran is
careful ly addég Lrri g._;g\.cgf.rxzed out for 5
hours at room t gnpera ure her 16 OC The 1reaction

m xture is concentrated |n'é vacuum pr duced by a erjet php and

conpletely freed fromthe remaining solvent and trichl orosil ane by ans of
an oil pu with a cold trap under reduced pressure. This gives crude
6t ri chRgr ®¥idhy| hexyl (E)- 3, 4-di met hoxyci nnamate, which is dlssolved in

dry tetra r of n for gtor Th atlo f the N

(E)-3, g%gﬁﬁ%gaénnanat g% ?%% gs ﬁ§§§¥ ?ﬁﬁ%ﬁrb |%tdescr|bed in
Exanple 2 3 Septenberl@QQe éRe ThE Eﬁéé@wt@alahhan@sde&tnatlves can be
prepared in an anal ogous manner: 6-trichl orosi-l anyl hexyl

(E) - 2- met hoxyci nnamat e; §1k6k9h$9rm§1$g@u10ctyl'(E) 3- net hoxyci nnanat €;
6-trichlorosilanyl hexyl (E)-3-hexyloxyci nnamate; & trichl orosil anyl hexyl
(E) - 4- B&t hoxyci nnamat e; éetoted arosadanyiiigx iy (@noket FOXyci nnanat e;
6-trichlorosilanyl hexyl (E)-4-propoxycinnamate; 8-trichlorosilanyloctyl
(E) - 4- butoxyci nnamate; 6-trichlorosilanyl hexyl (E)-4-pentyl oxyci nnanat e;
6-trichlorosilanyl hexyl (E)-4-hexyloxycinnamate; 8-trichlorosilanyl octyl
(E) - 4- dodecyl oxyci nnamate; 8-trichlorosilanyl octyl {E)-3-fluorocinnamate;
8-trichlorosilanyloctyl (E)-4-fluorocinnamate; 8-trichlorosilanyl octyl
(E)-3-chloroci nnamate; 8-trichlorosilanyloctyl (E)-4-chlorocinnanate;
6-trichlorosilanyl hexyl (E)-4-trifluoromethoxyci nnanate;
6-trichlorosilanyl hexyl (E)-4-acetam doci nnanate; 8-trichlorosilanyloctyl
(E) 4 acetan1d00|nnanate 6- trlchlor05|lanylhexyl

e e I 1



{E) - 3-decyl oxy- 4- net hoxy (E)-3-fl uoro-4-mnmethoxy 3 Septenber 2002 29
cinnamate; 8-trichlorosilanyloctyl (E)-3-chloro-4-nethoxycinnanate;
6-trichlorosilanyl hexyl (E)-3-propyl -4-nmethoxyci nnanat e;

" 8-trichlorosilanyloctyl (E)-3,4,5-trinethoxycinnamate; 3 September 2002
9-trichlorosilanyl nonyl (E)-3,4-difluorocinnamate; lo-trichlorosilanyl decyl
(E)-2,3-difluoroci nnamate; 6-trichl orod0kanyl hexyl

E)-3,4,5-trifluoroci nnamate; 8-trichlorosilanyl octyl

4- (6, 6, 6- fl h |
chIoEosHan;I“oct;FrSO exi OX%% ggﬁ@&h%?%bﬂ@ﬁ?ﬁ% SPnRaf&Y S

chlor05|lanylhexylp&EﬁmAd@&—aeBhdxyi4 AeRyderyphengl Sedhpdpat e;

(
(E)-3-fluoro-4-chl oroci nnamate; 6-trichiorosilanyl hexyl
gg 2 ?2 hOth4 aget ani ?C&{emar@é & hé-tdintfll0r-oais,apylheew)) .-, in
nmet hoxybenzoyl o na tr Qr
(E) - 3- met hoxy-4- (4-nmeth gﬁjfgxy C|nn!éq£g' gﬁukﬁ Ior?gﬁ nyl hexyl
(E) - 4- ( 3, 4- di met hoxybenZunsdyijaziainaGhody 6- talnidchlror(?é]i afiy| F8XY
(E) - 3-met hoxy- 4- (3, 4di mgthpedaiz Wipxintdqnaneien 8- toi elol,omddihl anyl oct yl
(E) - 3-et hoxy- 4- (3, 4di met hoxybenzyl oxy) ci nnanmat g; 8 trlchlor05|lanyloctyl
(E) - 4- (4- met hoxyphenyl| ) diheh@amaveisg tHatc A dr Ssilitaniy Rt vl
(E)-4-(4- trRihquonethoﬁ%mh&mﬂ ymﬁwh@#atgteﬁ-pﬁl@huorésﬁkanylhexyl
gE) j E4 decyl oxyphenyl )i Falo-ChlagkQai-l BRy hhRX¥, -
8-tri
6-tri
6

) -
tr
-tr
-trichlorosilanyl hexyl 4 %Ehoﬁe&%n@e&yhoaxﬂ 5pexyRRADY| ChopanaLe:
6-trichl orosil anyhhexyl gropylp en glnna
6-trich|or05|IanylhexyIPGEFrﬂzéE abyRAkdny i) ﬁﬁﬁﬂa?@sslble for

6-trichlorosilanyl hexyl thk) adkflr anaférheml a)kbehexybytitledeptenber 2002

30 ci nnanat e; 6-trich|o s Lany!l hex F
(E)-4-(cis-4-heptyl cycl eby §C|n%a§a%gsub5titUted by fluorine;
Ring B denotes unsubstituted or fluorine-,

chlorine~, c¢yano-, alkyl- or alkoxy-
substituted phenylene, pyxid-2,5-diyl,
pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,
1,3-dioxane-2,5-diyl or cyclohexane-1,4-
diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluoxine;

K is hydrogen, fluoxine, chloxine, cyano,
nitro o_r a 'straight-chain or branched alkyl,
alkoxy, alkyl-COO, alkyl-CO-NR? or alkyl-0CO
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboxing CH, groups may be replaced
by 0, CH=CH or C=C and in which R? denotes
hydrogen oxr lowdr alkyl;

¥Y' and Y?, independently of one another, denote a
single covalent bond, -{CH),-, =O0-, -CO-,
c0-0-, -80c-, -NR’-, -CO-NR'-, -R'N-cO-, -

(CHz) u"o"' ¢ -0~ (CH:) u” - (CH:) u"NR:' or NR:"
(CH,) ,-, in which



6-trichlorosilanyl hexyl hexyl)nethoxy]cinnamate; 6-trichlorosilanyl hexyl
nmet hoxy] ci nnamat e; 6-trichl orosil anyl hexyl hexyl) phenyl]ci nnamat e;

. 6-trichlorosilanyl hexyl hexyl)phenyl]cinnamate; {E)-4-((traps-4-hexylcyclo
(E)-4-[(cis-4-hexyl cycl ohexyl) (E)-4-(4-(traps-4-pentyl cy8lSeptdaberf00p4-
(cis-4-pentylcyclo 6-trichlorosilanyl hexyl

(E)-4-~4-[ (traps-4-hexyl cycl ohexyl ) net hi@ky] phenyl } ci nnanat €;
6-trichlorosil anyl hexyl

(E)-4-(4-[{cis-4-heptyl cycl ohexyl) net hoxy] phenyl ~ci nnamat e;

6-trichlorgsil anyl hexyl

(E)-4-(t rags- 4-[ (tr aps-FLHRNES | RYATBASRY T cherhed} kY et hoxy) ci nnamat e;
6-trichl orbsil anyl hexy|denotes an integer fxom 1 to 4;
(B)-4-{cisa4d-[(traps-4-dardt &y CARherxvdgEy cEbRXY ! 5B poxy} ci nnanat e;
6-trichl or'%)s(j:llém | hexyl, ‘4

(E)-4-{traps4° (%ti s- 4 MGRRAS TN EH )R | BRRRRT e BRRYS cf nPEinkE e.
Exanpl e 6:RFpg@ducti on olenotyrmtwondssti ket eot afbuoPime- g of

6- (3-triethoxysil anyl prgmd.caidal é&%@’-),h%MLyi—E)dx&é‘I)g&F?I hoxyci nnamat e
was dissolved in 2 ml of  pr.opanol hi s .sol ution was appliled to a cl eaned
gl ass sheet (19 x 26 m'ﬁutg'v: Sited EhehE eie 1 00 I ENE tHerPheat ed at a
tenperature of 130C foB.30 diyiut ggrifthe J-ass stet-diyeatad 4m, ¢hi s manner

was then cleaned w th ghanol, i 33 dHHSRIYUSL PAtdL m nut es. 3
Sept enber 2002 31 Exanpl g&_/: Pr oduct':%ﬂonrg';EL an 'o%e%tgﬁlao aanye'e‘r for liquid

crystals The coated gl ds si¥et? Fedaniidy ienesy dip ke inmavgessigdsed to t he
linearly polarized WV Ifioghtthef aakyilghpidessutharensddxyy |amedieneaite nm nute.

The liquid crystal | ' 4 $158% 38
e liquid crysta ayeb s oL %Q‘pldoq st Gt':u(i:%%t & eﬁ%ﬁ%&]ﬁ%ﬂ’bryst al

spin-coating. A uniaxially birefringent Fayer' of orient

nol ecul es Zoul d t hen bEePREESy @t REr e8R undRf Rhelgnntes Autdwogen cr oscope.
Wth the aid of a tiltorodkpersatdkyli.t was found that the orientation
direction corresponds to the polarization direction of the UV Iight set
during exposure of the silane |layer. Exanple 8: Production of an

orientation |ayer hﬂy%n%%arhdgi(%‘ggg gﬂqzlangi n \;\?rgkﬂs onBefLE6Qat ed

according to Exanple trietnoxysiTanyl propyl carbanoyl oxy) hexyl
(E) 3, 4- di nesHekyaenfidpwes pdkexenposied ivpatase Arpigditaighadd @nd i ght for 3

mnutes, thgrgdhtReli eBtakakRel HOATD AP ddBitaReinig imeeli ned ¢/0 rel ative

to the sheet norng| Tpe gol ari zation di &Pectlon of the lla%nht %' n the

pl ane def i nRHEBSTRRLYqPA¥AREOR &P BncCadhoR FEMee 1SUGH 2 Bty sheet

normal . TheetWplshpebpyilebe tbeprapydnbned tha tilikihe coated side facing

inward, to give a l4,quid ; £l Vi S . i f 20 SO
g 'Il'hga terq{ YSEgﬂLp%)[Cﬁ almléz}?e g,_g L ?ﬁ?ﬂﬁk&;{ﬁgé‘f&ﬁg Quc ang

that the directions defined by arization a I NCr dence during
exposur e of "ahkoxhtet dendgrapapabtzhigbtoshaimooyerangdege| | was t hen

filled withsgperhigdi oyQbyshaboll ¥heiea3@lhahioRm BElke AG @ardbdrenperature
of 100C, the liquid crystal m xture being in the isotropic phase during the

filling proRee®Pe. The cell was then gradually cooled to room
In the context of the present invention,

prefer.red "spacer units" are a straight-chain or
branched alkylene group, represented by -(CH,),.-, as well
as - (CH,),.-O- (CH,) -, - (CH,;),-COO-(CH,),-,

- (CH,) .-00C- (CH,) .-, - (CH,),-NR'-CO- (CH,) - or

- (CH,) .-NR'-COO- (CH,) -, in which r and s are each an
integer from 1 to 20, but in particular 2 to 12, with
the proviso that r + s < 20, in particular < 15, and in
which R' denotes hydrogen or lower alkyl.



3 Septenber 2002 32 tenperature at a rate of 1C mn. Auniformy oriented
liquid crystal |ayer was then detected between cross polarizers. The tilt
angle of this parallel cell, measured with the aid of the crystal rotation
met hod, was 0. 2. 3 Septerrber 2002 33 PaY~n~Slainms 1. A $ientember 3092
general formulal: X3 KA-Y 8-Y2C~Z-- S-Si~-X2 nmOXt | in which X,
XZ and X denote al kyl, al koxy or hal ogen, but at |east one of these
radicals is either al koxy or hal ogen; #mdenot es a spacer unit, or denotes
a chain of the formula - (CH2) r-L- (CHZ) S in which L denotes a single
bond or linking fu ng ®S n,integer from
1to 20, with the 3%%%|so‘?%%?%$r€f€r%%é' iéaggfhua%?%en%?ésgﬂnsubst|tuted
or Fl uori neethyheseind- 3 -eyapylengl kyl, 4 "&Utafllm@ysdbﬁ-lmntédepmnyl ene,
pyrid-2,5- tht hB*S/'l@‘h@' n1275h@b‘f.5r1e1=1e3 di W@E@:’yae%ed' 3!17 9 -nonylene,
cyclohexane g g peridin-1,4-diy pi_pérazin- diyl', it being
possi bl e fot- iﬂe ﬁFV}F §ndﬂoﬂltH@dﬁFWBﬁFesuBsﬂﬁtﬂﬁﬂﬁqﬁJQﬂ?ln%ui or

pol ysubst i tbﬁeyllbuef I BOanBﬁleU.I;Ig Butignehes arpuaplillemedskyos-f| uorine-,

chl ori ne- é ? or .al kox g}ubst t ut e% g)hen | ene, pyri d- 2, 5-diyl,
pyri ni di n-2* e?e’ prSPy}eBeﬁﬁ PRYYa&Y - BSe. 2 5-diyl or
cyclohexanepﬁopﬁlghecarbbayhgxpegshbkgléne,tBepabpyﬂea&@kmcdﬁhsnyl%oxy
substi tuent .t o- 30 |_uo > Septenber 2002
34 K is hydr og Q grBQkFEHB%&EBESQaFMnEt r%oho%?%es 'ai ght -chain or
br anched aIR¥¢9YbﬁkéﬁaybaGPK9heEEEﬁnalR?ﬁ EeNRiker al kyl - OCO gr oup havi ng

1 to 20 carbon at oy MG d:SLPRZONalFaa S dd Mt gk e flporine, chlorine,
cyano or vitro and in which_ o |onaII one group or a plurality of

non- nei ghbo?F 1€k~ a%aﬁsa}rﬁyiﬁeergﬁpaeeaesyeéenéﬁéchyor (EHe) end 4% whi ch
R2 dﬁnot ez wyIiI ogen- ocrlq)qwu{-iajdcwcé{z)/;- asel X(zcﬁg)qdﬁaeadent(b;quj Onn

anot her, enot a sl n coval en on

o oot raRE D SO Ceh, A EneehS ctbpn 2o 10cap s 5

N

R3_ (CH~)uwumin whichs < 15.



R3 denotes hydrogen or lower alkyl; t denotes an integer from1l to 4; a
denotes an integer from1l to 3; mand n, independently of one anot her,

. denote 0 or 1, Ring C denotes unsubstituted or fluorine-, cddpernber2002
cyano-, al kyl- or al koxysubstituted phenylene, pyrimdin-2,5- or 3,5-diyl,
pyrid-2,5- or -2,4-diyl or -2,6diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possiblélfor the al kyl and/or the al koxy
substituent to be nono- or polysubstituted by fluorine; denotes -O or
-NR4- acid R4 denotes hydrogen car 3~ow-r alkyl. with pr.Q-tiso that Kis
not hydrogen or hal ogen when sinu2taxi ec~ushy mi~s O nis O and Ring C
i's unsubstituted phenyienghe Zconfteextsidfandeopréfentgeinereaalt ifoor, mithe kLeas

claimed in clai Mo, ii8i&icka¥or $tidda1 Rt £iforThdnd Bnig¥e,dhe meaning
stated in claiml éln 3 Sep?grrbérlZO%Z%S ﬁong Adénot es unsubstituted or

fluorine-, chl dfYaRe  cPdkyl- qrkgikosy-syhabifusgds Pheny bapdenyl ene,
pyrid-2,5-diyl,cqnpriiedi n-,23-50di ¥| orplkaptichiexantch, 4sdhysubdtihed iy

possi bl e forthe al kyl a r 0 hstd.t uent to no- or
pol ysubsti t ut eamgy“l%ouor%gjn ?ﬂﬁt"ggb%%gﬁg%/eeés%%sfl&%g itute ggpjfrl'emri ne-,
chl ori ne-, cyanceyang klkydr ozl kRékgxgubrd tanaddgheny Fbwer ingy inethyd.diyl
pyrim din-2, 5- digyil, ﬂ:‘ro?&rl% ﬁuﬂ?Dhtth/ﬂ%@,Oret%Q{/Qhﬁi&E@x}lﬁ dndiopy 1t
bei ng possible for the al kyl and/ orthe al koxy substituent to be nono-
or pol ysubst i t ut®d DY 'uori ne; Y1 and Y2, i ndependently of one anot her,
denote a singl ecoval enxdupiss -oCHPCEfexrred (Phenyl@e @adicabsChize 1,80 O or
-0 OC; Ring Cdeppt as 4U%§BH§%BHE eg- ofnd | H/IRG1 -1 CHL Sld MPrefy,aMQ- ard Kyl -
or al koxy-substituted 1, 3- oré, 4-Phenyl ene, DYri nhd#]n- 2 5‘19'1%” ,
pyri d- 2, 5-di yl ,°> PsheavafyPeRBepyiane. 4 a2dg>a5hAY hyt ehid Y isfisg
possi bl e for tHhe &aEnkylSartthokyt he3 ablkengl esighsRi-t aedt 3 toe ey Irana-
or pol ysubst i tutpqg lLuoki ng, £Zdengt 1058 he,silane, of L he general
formula | as clal rrrxg%e?ln'cFai %nnl or Zl?yslvmle'reipnegl({ %' %3,%'S1,” K and m have
tire meaning steRABYL A &rehanylenel ¥ deict dsbutyRr hot hfntkane, 2-
unsubsti tuted emd BuaktRexy-tChi ohdierlernky,ano- andl kydthaty-al koxy- substi t ut ed
phenyl ene, pyrid- -diyl 5 pyrkm din- - di gl hexang-1,4-diyl, it
bei ng possi bl epsloer%yfiﬁgeél ¢ Igé%:B %%@ﬁaﬂk%x?%ﬁ@s{%{u%t rl}%glg’e nmono- or
pol ysubst i t ut edPUP#-defir RBENY,eRRNGA €5 a 23fnghBd cdvat TriteBodd 1 - 4cO O or
-CH2-O ; 3 Ppingnbae, 2002- 3ndR NG -Qiterbbey - upsulisdridred @~ fahdori ne-,
chl orine-, cyano-, y r - S tituted - _ Ao A nyl ene, or
1,4- or 2,6-nap tfﬁﬁ%lgr%legl'?tpﬁ‘l—é%gpeo’s?ﬁél é é‘ré t%%g,a?%ld]latﬂl&%%% %ihg al koxy
substituent tohenydgpe, of - pahy stivhians-dd 4bphenvibenge; 2.3 defotbes ang- . 4.
The silane as d,&-@@enilBrelaj MPhenylene, 2- and 3-cyano-1,4-
6- (3-triethoxysil anyl propyl carbanpyl oxy) hexyl (E)- 3, 4di net hoxyci nnanat €;
6-triethoxysil z?r?yel éf;ﬁfe'(éy&:%{,;}zﬁ |J>r6feet'hoxyci nnamat e; 6-trichlorosilanyl hexyl
(E) - 3, 4- di met hoxyci nnakrattdie gonteathekyshe amddeamtylinvention,
é E% 5,4' [(tr ﬁHS- h:&qa&?fbayghrlageﬁ%damﬁt h@w]ﬁc hPB2s8E®; fluorine,
-(3-triethoxysjl.an ropyl car ba 0X
(E) - 3- (6hept yl &S}ﬁ%ﬂ?h- §¥§W)’ acr}{g)’%ﬁ @ry% .a(ig'hr o3YF PRt Y0 e
conprising at ladytl-ZO¥Bnpunerikyl-QCO| guseponen ofhiwhi thei slhyl _
phot ocrossli nkahlygcani aBeseesi fiat el okh8rhReRdd aadg dfdivediny gkaim 1.
least monosubstituted by fluorine, the number of carbon
atoms is 1-15 and R’ represents hydrogen or lower alkyl.
Preferred silane derivatives of the formula I are
those in which Xl, XZ, X3, Sl, K, m and n have the meaning
stated under formula I and
Ring A denotes unsubstituted or fluorine-, chlorine-,
cyano-, alkyl- or alkoxy-substituted
phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl
or cyclohexane-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to be



6. The crosslinkable m xture as clainmed in claim5, which, in addition to
one or nore photocrosslinkable silane derivatives of the forrmula | defined
.in claim1l, contains one or nmore uncrosslinkable silane derdepdrhv@00d the
general formula Il X~ X2.Si--St.M X3 Il in which X1, X2, X3 and S1 have the
meaning stated in claim1l and M denotes | ower alkyl, |ower alkyl nono- or
pol ysubstituted by fluorine, |ower al koxyiz2l ower al koxy 3 Sept enber 2002
37 nono- or polysubstituted by fluorine, or a nmesogenic radical of the
general formula Il ... At -Y~ A2 -Y2 As n mIll in which Y1, Y2, mand n
have the neaning stated in claim1l and Al, AZ and A3 denote unsubstituted
or fluorine-, chlorine-, ,c¥anoz, ?J)f%gdbgitq}tlégméw@%g}%gg phenyl ene,
pyrid-2,5-diyl, pyrimdin-2, 5-diyl, 2,6-naphthylene, 1,3dioxane-2,5-diyl or
cycl ohexane- 1, R B it 968PRESp E%‘i‘lb‘f%ltf%%q K& AMROFIERT/ of PPl Rf koxy
substituent to be nono- oyapolysabkylt usredlkpxyl-sobshétanednot nore than
one of the rings differi Bﬁek&?&@beﬂﬂf&@,%r-d(‘ﬂr‘i',oﬁﬂ%'r\?@ﬁi—é?,?ﬁ‘(ﬂ es | ower
a

al kyl or al koxy in which one or nore hydrogen atons” may be repl ac by
fluorine, or denotes fl udrfneCTchi drigRht 8r RYEiohexanerye 4-
crosslinkabl e m xture asddlai med beimd pansdblehépvel oha aBogl end)oxm denot es
0 or 1; A2 and A3 denote _phe YA xylepe; Y1 and YZ denote a

si ngl e coval ent. bond, - Cﬁﬁ%—éﬂg%&b%ﬁ%%% X& E:%ZT?&QCCéjb or -OCC; Q
denot es optional ly fluorPRéysubstitued hvodduogirgr or al koxy, fl uorine,
chlorine or cyaftoan8. yIhenaepsalénkpplsr Wnet uhetAsr ¢l @émdek i L1 7,

wher ei n covalent bond, -CH,CH,-, -O-, -CH,-O-, -O-CH,-,
-CO-0- or -0-0C-;
Ring C denotes unsubstituted or fluorine-, chlorine-,

cyano-, alkyl- or alkoxy-substituted 1,3- or
1,4-phenylene, pyrimidin-2,5-diyl, pyrid-2,5-
diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene, it being possible for the alkyl
and/or the alkoxy substituent to be mono- or
polysubstituted by fluorine;

Z denotes -0-.

Particularly preferred silane derivatives of the
formula I are those in which Xl, le X3, Sl, K and m have
the meaning stated under formula I and
n denotes 0;

Ring B denotes unsubstituted or fluorine-, chlorine-,
cyano-, alkyl- or alkoxy-substituted
phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl
or cyclohexane-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to be

mono- or polysubstituted by fluorine;

Y denotes a single covalent bond, -CO-0- or
-CH,-0-;
Ring C denotes unsubstituted or fluorine-, chlorine-,

cyano-, alkyl or alkoxy- substituted 1,3- or
1,4-phenylene, or 1,4- or 2,6-naphthylene, it
being possible for the alkyl and/or the alkoxy
substituent to be mono- or polysubstituted by

fluorine;



3 Septenber 2002 38 m denotes 0; A3 denotes phenyl ene or cycl ohexyl ene; Q
denotes optionally fluorine-substituted | ower al kyl or alkoxy. 9. The use
of phot ocrosslinkable silane derivatives as clained in ang Septerhiser2902 to 4
for the production of orientation layers for liquid crystals, and their use
i n optical conponents, in particular for the production of hybrid | ayer

el emrents. 10. The use of crosslinkable m aBures as clained in any of clains
5-8 for the production of orientation |ayers for liquid crystals, and their
use in optical conponents, in particular for the production of hybrid |ayer
el ements. 11. A crosslinkable m xture conprising at |east two conponents at
feast one of which is a m%@osgu nkabl e si | ane derivative of the formula
[:. X3 1 ~i~Xa Xt in Whlﬁ 1 géede ote al kyl, al koxy or
hal ogen, but at |east ORe B ?’heesdeerr”&’lt&éﬂe§ P £ hEP W ey 3 hal ogen: .
S' denotes a sparstringuitshed denbhesfactthaiat dtheyhertoemslidy- (CH2)rL(CH2) S |

in which L deng®is,ihaHid! € thenflePhobid n&ﬁgcﬁéirggeb%ahgﬁoypea;%wn and s
each represent an i nteger rOVIﬁO t at r +sis <

om
e pT e e e S e e BB Eeq gt Sl LR Peg ane- . a1 kY-
or al koxysubst i ¢xengel epherplcemeprpyof delze Seaipdundpy pifni-He nfarrﬁulh yi ,

1,3-dioxane-2, yu;ch me%b%ra99§13ao&‘bpé »ﬂonqﬁxﬁls%%aaf né- 8 ¥ne
pi peridin-1, 4- t| Iyl or piperazin-1,4- el nﬁbé)osm e for the al kyl

and/ or the al kEEPWURS ithgefPdt 8 b%h?ru?ﬂjaced? SHof 9B LB tHRIasEF syt dor i ne:

hydrosilylation reaction with commercial silanes of the
formula X'X°X’SiH to give the compounds of the formula I.
A further method of preparation consists in reacting a
silane of the formula X'X’X’si- (CH,) ,-N=C=0 with a hydroxy
or amino compound in which the hydroxyl or the amino
group is present at the desired linkage point in the
spacer. This gives rise to those compounds of the
formula I which have an N-CO-O or N-CO-N group in the
spacer. By reacting the above-mentioned hydroxy or
amino compounds with silanes of the formula
x'x?x’si- (CH,;) .-Bx, it is possible, on the other hand, to
prepare those compounds of the formula I which have an
ether function or an alkylamino group in the spacer. By
reacting silanes of the formula X'¥’%’Si- (CH,) . -NHR' with
an acid chloride, it is possible to prepare those
silanes of the formula I which have an NR'CO group in the
spacer. By reacting the acid chlorides of the cinnamic
acid intermediate with silanes of the formula
x*x’x’si- (CH,) , -NHR', there is a further possibility, in
addition to the hydrosilylation of the corresponding
alkenylamides, for the preparation of c¢innamides of the
formula I in which Z represents NR®' and Si represents
-CH,),-. Such methods of preparation have been described
with reference to analogous examples in US 4,918,200 and
US 4,861, 906.

The silane intermediates are for the most part
commercially available or can easily be modified from
commercial silane building blocks. Some of the cinnamic

acids are likewise commercially available while others



Ring B denotes unsubstituted or fluorine-, chlorine-) cyano-, alkyl- or

al koxysubstituted phenyl ene, pyrid-2,5-dfyl, pyrimdin-2,5-diyl, 1,4- or
2, 6napht hyl ene, 1 (3- dioxane-2,5-diyl or cyci ohexane-1, 4.3 %gptémbert2002i ng
possi ble for the al kyl andl or the atkoxy substituent to be nono- or

pol ysubstituted by fluorine; K is hydrogen, fluorine, chlorine, cyano,
nitro or a straight-chain or branched al k&f‘, al koxy, al kyl -COO

al kyl -CO-NR2 or al kyl- OCO group having 1 to 20 carbon atons which is
optional Iy substituted by fluorine, chlorine, cyano or nitro and in which
optionally one CHz group or a gl urality of non-neighboring CHz groups nmay
be repl aced by @n &e-CRtaringdChynaerhodfhirwrp fgeonoths hjdevyerrar | ower

al kyl'; Yt and Ygudmwerfdﬁnb&ﬁmgnecpneh@mqackwenaé%uoroe ahélv@git_el§oval ent
bond) (CHZ) ¢, ad_té\)on, fr mmﬁﬁglag: Wy C? m o N-CO-,
-(CH2) <, - 3% FEHE}’ b T TER WA R3 denot es
hydr ogen or Iovmmmmyd& tydeméprsraduipieydo fuhemcerresdondintenot es an

i nteger from1 imehy d@@ndm)a b&ﬂﬁﬂﬁﬂ@%‘édéﬁ:s‘)foroﬁﬁuaagt bgh . u@@m%ee 0 or 1,
Ri ng C denotes unsub tut ed r fluorinpe-, %3' ge ?, ano-, _al kyl - or

N Koxysubot | £ atBPHARE, 1E568, the: PHIGRRLS dsih By KRgky) <o0eri5 fation of
-2,A -diyl vr- methadlsyi, 2, 5-thi ophenyl ene, 2,5-fucanyl ene) 1,4- or

2, 6napht hyl ene, -i t_bei ﬁgr%é's&l&dli&rm&lhsé Eﬁgl?ﬂa{eytlto@,ela koxy the

substltuent to be nono- or I'ysubstitute uari ne; otes - or
-NR4- and R4 defichade W&ﬂH@éHVSF PHVBFX N8 a-gtc’ioﬁfﬁlf‘ﬂet‘br‘b% so t hat K is
not hydrogen whiaivesitidnt aneaushiysth bs dbhplidds td, aandrRi¢eg. C Tie

unsubsti tut ed BhAmMensout?: 10.TELDOL Ol dusg 80 SLISNLA Lan daver for

liquid crystal s an er conprising
applying to a d& riher C&rﬁhéfoéﬁésgwmk%?@@“@lryaﬁélaer?@‘a@r‘mve of the fornul a

I X3 1 KA-Y n%rro\f%l‘ec\ler $a§re§!;-->@ucgh (blflaﬁﬁllzaxb'.o%s o8 demeaher, 2002 40
in which: X1, XZ a an lé te al kg idaI kox d gal 0 butr at, ; | east one
of these radi cad' 9§ et ﬁgfrgf"?oxy T HalBgen--§ Ho’tl A HESE NS ¢ or
denot es a chai rargt qn%qﬂ@tﬁufamlliﬂ‘-lzl)o ra lper(SQHz)sk$lle<ﬂ nim)tilicant .denot es a

single bond ox gy 1@-@ B@nﬁhbana&agfw,mﬁmlmgngré &ﬁmﬂ&pr@a@@t an
integer from1l to jso t + s.is < r]gAdenotes

e
u~rl Substit ut ed:%lanﬁuﬂ‘oflrlﬁél ch’Fbi/Jr‘h%n loﬁéiﬁo {glapgPx %‘f‘art
al koxysubsti tutrradcqghemykieenesupmasir -r Bxdimplle , pymdivm di in X isledi yl ,

J., 3-di oxane- 2, W)yl : xﬁyehehgggnﬁca;ltﬁmsdla\@corewgru;l@né Arvling; o9

pi perazin-1, 4- tjt?y it bein g sszble for al, k% n]g/or t he al koxy

ubst uent o B WBHGSar hoFJSTBEY B by PIEbR ngimes o
optionally a carrier coated with an electrode (for
example a glass sheet coated with indium tin oxide
(ITO)) are particularly important as carrier materials.
For the application, the silane derivatives are used
predominantly as solutions in an inert solvent.
Depending on the reactivity of the silane group, a large
number of different solvents may be used, such as, for
example, benzene, toluene, hexane, etc., or, in the case
of the less reactive alkoxysilanes, also alcohols, such
as methanol, ethanol and the like. The subsequent
coating can be carried out, for example, by immersing
the cleaned carrier in the solution, by spin coating or
by other coating techniques. After volatilization of
the solvent from the carrier layer, the silane group is
coupled to the carrier, generally by heating the
impregnated carrier, depending on the reactivity. The

unbound silane fractions can then be washed out with



RZzng B denotes unsubstituted or fluorine-, chlorine-, cyano-, alkyl- or

al koxysubst ~. t ut ed phenyl ene, pyrid, 2,5-diyl, pyr~.mdin--2, 5-diyl, z, 4-
or 2, 6-naphthyle:_s, 1,3-d~. oxane-2,5-diyl or cyclohexane Septéinér, 2002

bei ng possibJ.e for the al kyl and/or the al koxy substituent to ba nono- ox’
pol ysubstituted by fluorine; K xs hydrogen, fluorine, chlorine, cyano,
nitro or~a stxaight-chain or branched al k+%, al koxy, al kyl - )

al kyl - CO-NR2 or al kyl -OCO group having Z to 20 carbon atonms which is
optionally, substi CUured by fluorine, chlorine, cyano or nitro and ~.t~ which
optionally one CHz group or a plurality of n.on-neighboring ct-32 gxoups
may be xepl acedsbyvé};tﬁ—hm or G--C and in whzch RZ denotes hydrogen ox'

e okl CERET 22002 4y ALY b IASRERASD U . O anot hex.
NR -, -CO NR -derimties of ¢ihe) fopmlad (@ -fropunixtpeep) conrgining
Nz~ (CHZ) , 1 NsWdEd dRlriviRi@lees olly ehedesrild aweh ahky¥l ortaglenotes an

i nt eger fxom 1 tlg_ﬂﬂf(5 a5 daenrlll%tresca%n En eg grlzf(ﬁ)rg 1 Lo 3;.m nd n,
i ndependent 'y of % anot dermtg 06T ® Hgﬁgf%s %nsubstl tuted
or f3.uorine-, bhrll@mrhe-rzolaraﬂ@d, laghyt - B @d@ﬁ}éﬁbgﬁiﬁateﬁe phenyl ene,

pyxi rni din-2, 5. 19faéié%£5ﬂ)6f tﬁﬁrhgigcélaﬁrunf%s4bﬁi!heofor@uﬁgiy|
or pht hyJ.ene, it belng

2, 5- thlophenylene | ene, ~4-

posei bl o flor  HESUTAT hatl EREaFk oS EUBET Edent PROBE Tor

pol ysubsti t ut edshyfddeiaraanaow? beepnoiested-amak atNRhe aade sz—lrdermlm hydr ogen

or |owe7r alkylg ;%1 %ég&tﬂ}thgf aPhodicing,.an orientation layer for liquid
ri

cxystals and of J.ayer elenents, conprising the step of applying to
a carrier a cr ossJ i nk§BP%' nf K% ke (er?ﬁlk‘FtéPﬁg‘D%théaééttattW dB¥pERehls at
| east one of whéeledtsed aphz\arsomth&ske@kadiﬁ e:cslﬂeabeldatedazf:azvao@f t he for mul a

I: X3 i KA - Ya?ﬁl;;?( de - e;camplgb t§l X4 b p'}ewsis e%%&ri %n@:{‘s o

denote al kyl, y ox Iogen | east “one o hese ta
either | al koxyXefothdiaggerr 2 Buééﬁfle%elfam?%? éhﬁe‘ﬁ%‘?e% @ spacer unit
or denotes achapdllnfiddie anar Bpkaonal Grizg wadk fokHZppgoducimhi ch L denotes

a single bond ortl k| Qa%funci‘rhl ong o9l G%th:.maenc;{sr apgnaerggc etﬂ{e ent an

i nt eger from1 %6 U5WCht e I'SO Enot ¢
unsubsti tut ed o?f fihsorinddvidhp riln@ps yh sy, varKyfromra few mmutes

itl gméy subst|2 t ;ﬁ@d;da}arw &@ﬁ@s p)’ﬁbﬁe@aﬁ dind dmhrewhdtfbrz éisrdla’lso be
I OXahe- C Qnex
or pi per azi n- 1, f%‘%%}lteqy%ybélrﬁa b%%%?%l %ﬁet Bﬁn?ou%nlld?)(’) e Bl koxy
substituent tobtherims ofr fapdtprabwhiciyt e’@ﬁoyemmém nekeRi ﬁgrqmn@tr@s'
ut t subst zt ut ed e fAddarEHAGN, &0k BEB1OEFor qsfﬁm@msahkukmg Qfeactlon

al koxy-substituted phe Iee r|d rim

2, 6- napht hyl ene, 1, 3- di d’ss}llhgfaggc?g% aﬁicej rfvit&?'ﬁfs OFt‘J‘}B%l ng
possi bl e for tr@muaw Iaﬁ@bgrtihegatokld)@y iqysstiippeare t oupidigmwono-

or pol ysubst i t ut ech Jat faleider b t}gésf(lgyp&pgﬁgn,ﬁ;xfalmg%gng,s chlorine, cyano,vitro
oX a stzai.g~rit--chain or nched al k al k‘%ﬁ/%ﬂ al l‘%‘g Cg) al kg/l - CO- NRZ
or al kyl - QCogr oup hayi'ﬂ]@elp’f W 108 Bén aP%%O 1 BF AgfFty

substituted by fllustima¢pdhbgr ERempyaho or vitro and ~.ti whi chopt| onal |y
one CHZ group or a pl u,g)@g“{\g% &f:{l%@ldn%l E ggtpgtea\g%eg gggﬁcgggnbgfrgrpl acedby

O cH=CN or c~c and in ot es r ogexi ovvex al kyl ; Yl and
Yz, i ndependent ISF 5 tGhd OBndBHEF, fﬁ%n’o’t‘é"é’slcﬁ@lséaéﬁval ent bond, -(CHz)t-,
-O -CO, -COO, -OCC, -NR-, -CONR -, -R3N--CO, (CHZ)u o,
-O(CHz)u--, -(CHZ)u-NR3~ 0X NR3- B le 1:

6-(3-Triethoxysilanylpropylcarbamoyloxy) hexyl

(E) -3,4~-dimethoxycinnamate

A mixture of 0.45 g of 6-hydroxyhexyl (E)-3,4-
dimethoxycinnamate, 20 ml of methylene chloride, 0.36 ml

of 3-triethoxysilanylpropyl isocyanate and 0.009 ml of



3 Septenber 2002 43 (CF-ji) u- , i.ri which R denotes hydrogen or | ower

al kyl; t denotes an ~.ntegex fxom1l1l to a denotes an integer froml to 3; m
and n, independently of one anothex, denote 0 or 1; Ring G Septer@ber 2002
unsubstituted or fluora.ne-, chlozine-. cyano-, a3.kyl~ or

al koxysubstituted phenyl ene, pyximdin--2,5- or 3,5-diyl, pyrid-2,5- or
-2,4-diyl or -2,6diyl, 2,5-thiophenyl ene,12,5-furanylene, z,9~ or

2, 6~napht hyl ene, it being possible for the al kyl and/or the al koxy
substituent to be nono- or polysubstituted by fluorine; Z denotes -O or
-NR - and R denotes hydrogen or |lower alkyl. 9:. An orientation |ayer for
lit~uid cxyst aldsibutgyini i hguaaph ot xedduixedabbe 9 |lanerslerivative of

formula I: gl]‘}ker fte?:,zthe lsea% £ 2 &l%tlom 9ag<~ m&i}i ai)éc Xz and X

denote al kyI or hal ogen, but at |east one ese radi CAl s is
either al koxy c¥chaiiggarsidte qups R if igda d¥r CHﬁP*Pa'é?gla%i?iﬁf evex chain o:f
the formula - (1@ﬂZ)g flsi(CEE) gBt Ysiny \MlllCholuéﬁQ,OélﬂnyIi s&tdtglte bond ox

| i nki ng functi Qﬂﬁ, %a%%ato giu;ug é 3pd6 %%c&ekgg%)e,%g Lol roIPsyel(E:;)_er from1l to

20, with the provis stituted ox
fluorine-, chl o;arm@oyl@whbexm %kayq dl@}et&pwxygumqwi ukmak phenyl ene,
pyrid~2, 5~di yl, (g ezm dlm Am Jediyigodz) 3-di oxane--2, 5- d| yl , z 3
Septerrber 2002 44 cycI hex |d 1.4-di 0X

pi perazin-1,4-diyl, 'ﬁ'beeleﬁg’ S%?%‘P’E'Féy og‘%)ﬁ AEHrELRarSE Pﬂ%m%'f?(oxy
subst it uenG tobe?embna- sbpxpdhy sudisey italt edsbprépaved s Riqlg dvdenot es

unsubstituted or fluoxine-,chlorine-, cyano-, alkyl- or al koxy-substituted

phenyl ene, pyrid-2,5~diy imdin !
6- - napht i ~yl enel, 3- da. Sxﬁﬁ‘g’}/‘?"@‘?ﬁ’lylmar c?c‘gb‘%\%%‘@’%nﬁ‘a&aﬂe it being

possa. ble for the al kyl and/orthe al koxy subst~.tuex~C to be nono-

orpol ysubstituted by fji f&qolﬁzgolqég%pﬂfi off lgMoh H‘F C&)ﬁogzne cyano, vitro
0

or a stxaight--chain or ranc ed xy, alk al kyI ~CO- NR2 ox
al kyl - 0COgxoup Harekdcryets (9ot c%]r‘H%ﬂ?caﬂdﬁE‘eV\Ncﬁ S5 d Shal Prsubstit ut ed
by fluox~, ne, clah@relthg;tfaymmm wid ragidadd diropwhse hopG aredlutiynobé CH2,

I f pl dby O
Gich o & o doy Ehoni BN e B aR L2 e TR, 1 RCARCTC

YZ, i ndependent I3imethghéormnaniee | “detﬁ@t ECHEPRGPE %Q)\;@rgmeso@zﬁdroom (CHz) ~-,
- O- -CO, - COte@peratr&C- -The M%ac,tloﬁornNRture RNEEn hela@dd) to-O0, -O
1CH~) u-, - ( N o] nQt hydr o en

| ower al kyI tg'eaﬁ%}téésgarllgl {%t eg er ti’ltam‘ngnx\g c%%els e~§r?%ilsr?t )eégergf rom lto
3;mand n, mde;&eﬁ@ém:pyezsan@hev%tw aééﬁ@tenoswcep%qai’g apdefibees

unsubst ~. t ut ed rehackhBar wWas- t 8 carllraﬁred €panent i@hkyor @6 hours.

o OnY; SUOSUI RS RREDY) SO, PITAL Bige B0l Sl B2 o O
2, 6- napht hyl enéiemp!%rbéung @r@@swaﬁ éfamtltth@naﬁklyﬁatwm/dmetﬁlryé &Fh@Xy

subst i t uent and 1 N hydrochloric acid and the organic phase was
washed several times with saturated sodium chloride
solution. The organic phase was then dried over
magnesium sulfate, filtered and evaporated down.
Chromatography of the residue over 150 g of silica gel
using 3:2 toluene/ethyl acetate gave 1.35 g of 6-
hydroxyhexyl (E)}-3,4-dimethoxycinnamate.

The following silanes were synthesized in an
analogous manner:
6~ (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-2-
methoxycinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-

methoxycinnamate;



3 Septenber 2002 45 to be nono- or polysubstituted by fluorine;, Z denotes

-O or -xJR-- and R4 derxotes hydrogen or |locaer alkyl. "i5. A hybrid |ayer
~elenent) conprising a )W ~tocx' osslinkabl e silane derivat3 8eptemben2002r nul a
z: X311 KA---r" ~--Y2C ~2z- s'--si-x2 nm~Xxi x'.o which: Xi, xa and

X denote al kyl, al ko7cy ox hal ogen, but at |east one of these radicals is
ei t her al koxy or hal ogen: SI denotes a spbte~c unit or denotes a chain of

the formula - (CH') r-L- (CH) a- , in which L denotes a szngle bond or

l'i nking functional group, and r and s each represent an integer from1 to

20, with the proviso that r + s is <_ 25; Ring A denotes unsubsC tuted or

fluorirxe-, chlgrizneriecehargsilahipromrlcairbaxpglibsy) hetyeld (Hed~, yl ene,

pyx~.d-2, 5-diyl Ll i, - -diyl, x,3-dioxane-2,5-diyl,
cyclohexane-l,i*ﬁ?§1?&géqé$W§F%il,4-diyl or piperazin-l,4-?£§¥il,4 it being
54~

possi bl e or t heé-al3krighaesysihanyl Ry Lo dpreyeary  kepel or
po7.ysubstit ut gk dnbxdycinpsmaee; sting n denotes unsubstituted or
f~. uor~.ne-, chlorine-

, anos 3 kyl - -ox _al_ koxysubsit | ed.,phenyl ene,
pyrid-2, 5-diyl,°p r‘itﬁlﬁitﬁ‘gé}Y%%%??’?i,p’{?Pz?’-lcé‘rr%?,'“8¥¥8’é’ﬁf‘%‘%/’}%§rnef% L
1, 3- di oxane- 2, uloxylcionamgttohexane-Z, 4diyl, it being possible for the

al kyl and/or the @ljﬁmtﬁﬁggg%%%p%}dfgfl%a%@ﬂ%}r@éxﬁméﬁ&ﬂbsm)t—lltt—ed by

fluorine; 3 Sept enber, 200 ¢ ogen, uox'irze, chlorine,
cyano, nitro or RYRPACIRP2BASS n or branched al kyl, al koxy, al kyl - COO,
al kyl - CO-NR2 0 -afl3k\tlrie©B0gy silpaimplp oy 1k arba0y taxporextlond: witi-ch

i sopta.onally syhst Byt uorine, chlorine, cyano or nitxo and in

whi choptional |y ongb%%%géwou%for a pluralit ofx~on-ﬂ%%%ngo ing— Cl-i2
groups may be réepidadEdsyioxysiieny T Ryl MRy MAx enttéshydr ogen or
Lomgr aI?%LE;'pwﬁiyﬂzmwﬁdﬁﬁamdeatly of oneqiﬁother,Fgenote asingle coval ent
ond, - 6- -t o3 {-fﬁ% X oy1oXY) Hexyl -

~R N- - CO~, -(C|6-|(§3) &-rgefh969?&%3‘ : CE%-y(lc?ﬁ‘z) "-ﬁﬁs‘-ﬁ%x'exﬁ’m%z) u-, in

whi chR denot es hpariegerisnpamawei al kyl ;tdenotes an i.ntegex from1 to 4;

adenot es an i ntegey- thiiefthdxi i BanyBncbpylidadepengiaky yhaty OnE)anret her ,
denote 0 or 1'5%&@ enot es un%ggstituted or fluorine-,chlorine-, eyano-,

al kyl - or al ko 6%%???&%88a% enyl ene, pyrimdin-2,5-- ox3, S-diyl,
pyrid-2,5- or -& @B-dirjletbpxygibamylprony sapkregkleny) kemyl (E) -3-
2, 5-furanyl ene, hyAoQhnédmat8apht hyl ene, it being possiblefor the alkyl
Zenotes O or S RREFIESHOR SRR B T osBars L RO (0 e, A
orientation | ayEgrndmrcinngmatieerystal s, conprising a croeslinkab~.e mxture
having at | eastg!@o (GQRRBBAPES]Ahylpropylcarbamoyloxy)hexyl (E)-3-
chlorocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
chlorocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
trifluoromethoxycinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
acetamidocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
pentanoylaminocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
decanoylaminocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy) hexyl (E)-3,5-
dimethoxycinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-2,5-
dimethoxycinnamate;

6- (3-triethoxysilanylpropylcarbamoyloxy) hexyl (E)-3-



| east one of which is a photocrosslinkable silane derivative of the formnula
l: X3 s -~YZc ~2z- s8'--5s~--%X2 z 3 Septenber 2002 47 in which: X-, X2
and X denote alkyl, al koxy or hal ogen, but at |east one &fsddi@nBerZdi2cal s
is either al koxy ox' halogen: Sl denotes a spacer unit or denotes a chain
of the formula - (CHZI,~-v- (~z) y--, ixt which L denotes a single bond or
| i nking functional group, and r and s eacB8represent an integer froml to
20, with the proviso that r + s is < 25; R ng A denotes.unsubstituted or
fluorine-, chlorine-, cyano-, alkyl- or al koxysubsti.tuted phenyl ene,
pyrid-2,5-diy~., pyrimdin-2,5-diyl, 1,3-dioxane--2,5-diyl,

cycl ohexane- 1, 4méthbxy pi pRrdpdixycAnBamdt g}t or piperazin-1,4-diyl, it being
possi bl e for th .t i e on.o

pol ysubsti t ut ed bggrguorlnéggﬁﬁg%yggaggg %%H%%%) %%gﬁh%QHQOé I%orlne-

chl ori ne-, cyan@ﬁth@ﬁyqﬂ'OQﬂykﬂNM§k9§aB§¥¢tuted phenyl ene, pyrid-2,5-diyl,

pyrim din-2, 5-déyl3- érfbthﬁkj%aﬁaﬁ?&ﬁkb &ﬁﬁ&%béhd%’@kﬁ%ﬁeﬁyi Pediyl or
al and/ ox the al koxy

cyclohexane- di 055|b e for the

substituent to %% ¥¥#ﬁ¥ (ﬂmé??°§y§aﬂg???ﬁ?ed by Iuorzne K i s hydxogen,

f~. uorine, chloét h33-tlcwiwxmltlﬁoyéprapfel¢earlgmoydlq>awmhexybr &Brched al kyl

al koxy, al kyl, C;I&ofgkguhé nggmgtg I-oCb group having 1 to 2o car bon

atons which is op onal subs tu orln orin cyano or vitro
and in which op? g% %ﬁ%ﬂﬁ? Bﬁﬁg% SFVFbeEY nORL FE7 ghbax~. ng
CHz groups may ¢hﬂ¢mqﬂ&ﬁmatﬂgwycAnﬁhhitbyr CC and in which R2 denotes
hydxogen or 'OW@I(éﬂé%&ethoi§s§ﬁQh?gpfépﬁiﬁg%ﬁﬁ%d¥loﬁ??hé%yln@%ﬁfﬂﬂent'y 0~

one anot her, denote asin coval e bond Co--0O,
0-0C, -NR3-, PXSRWR4- t#%@r‘@/ce:éﬁa'(‘%j@z) '-o --o (CHs) ~-. - (CHz)
u-NR3- or NR - (G@wmauhdndylsdbaﬁplepmleﬁldmd)am&bxwhémwar(la)|4<y,l4,tajenot es
an i nteger fxongg%$é£ﬁg %ﬁgﬁgtgn |nteger from~. to 3;: mand

not her

n, |ndependentl one e énot e or 1; Rang Cdenotes unsubst zt ut ed
or fluorine-, {3 tecie 611a§Yk9¥QPﬂca&I%P¥}9§Mb§?Wht &) phetiyl ene,

pyrim din-2, 5 Qilﬁl.lﬁndjqﬂnnapmted 2,5- or -2,4-diyl or -2,6-di yI
oot ot OPReY| S0eps 2 0K S o Lo DI 0 | DEL
polysubstltuteddk®1WQHﬂﬂﬁnﬁém266ﬂotes -0- or -NR - and R denotes hydr ogenor
| ower al kyl . 17- (A dnilitihdxyay eanel SAGHE]L caa®ipbly3bRY) ReLyl 08l 1Nk, id-, | e
trifluorocinnamate;
6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-
fluoro-4-chlorocinnamate;
6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-
ethoxy-4-acetamidocinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-(4-
methoxybenzoyloxy)cinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-
methoxy-4- (4-methoxybenzoyloxy) cinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
(3,4-dimethoxybenzoyloxy)cinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy) hexyl (E)-3-
methoxy-4- (3,4-dimethoxybenzoyloxy) cinnamate;
6-{(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-
ethoxy-4- (3, 4-dimethoxybenzoyloxy) cinnamate;
6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-(4-
methoxyphenyl) cinnamate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-4-
(3,4-dimethoxyphenyl) cinnamate;
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20, with the proviso that r + s in 5 25; R ng Adenotes unsubstituted or
f7.uori.ne-,chlorine-, eyano-, a~.kyl- ox al koxy-subst~.tuted phenyl ene,
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2, 6-napht hyl ene, 1, 3 oxane-2 % exane- X, |t bei ng
possi bl e for thbEERRS4BEDtIcHE1g ﬁﬁX&’%&RﬁﬂWQQﬁent to be nono-
or pol ysubst i t ut ad({bytfiaemhaxyeiilanhyorogelcatbamoyiloay) bbkpXi (B) -£yano, vitro

ox a straight- cl(*@ig @rp&{%ﬂ@g%%gﬁ%k%b M‘ﬁ]eal kyl - COO, al kyl - CO-NRZ ox
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by fluorine,chl®? ?@Fr%ﬁkﬁﬂ¥X§l19PV?Br%FNﬂQ%¥?ﬂﬂq§H8ﬁV Baxyly (Bhet cH2 group
or a plurality otrmuhguﬂ{ﬁﬁmnvlﬂgcIbhegpamwﬁtha&y]bennamhaeedby O CH-CH or

CSC and in whi ; | | d
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denot es’ hydrogeg awer |nte fromlto 4, a

denotes an i nt eyer®1% o4mpfntté’1§¥'°?'n°§ﬁ’dyeﬁpl}er?&'@g@ﬁ&@ﬁ fy®bf one anot her,
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and/ or the al koxy substxtuent to be mixampde ol ysubstituted by fluorine;

6-Triethoxysilanylhexyl (E)-3,4-dimethoxycinnamate

A mixture of 0.50 g of hex-5-enyl 3,4-
dimethoxycinnamate, 1.0 ml of toluene, 2.9 ml of
triethoxysilane and 0.02 ml of a solution of 134 mg of
hexachloro(IV) platinic acid hexahydrate in 10 ml of
isopropanol is allowed to react overnight at 40°C. The
reaction mixture is then cooled to room temperature and
filtered over a silica gel pad and the filtrate is
completely evaporated down. Chromatography of the
residue over silica gel gives 6-triethoxysilanylhexyl
3,4-dimethoxycinnamate.

The hex-5-enyl 3,4-dimethoxycinnamate used as a

starting material is prepared as follows:
Hex-5-enyl 3,4-dimethoxycinnamate

A solution consisting of 0.72 ml of 1,8-
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as clainmed in claiml1l, whereinin S the linking functional group L is O
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8-triethoxysilanyloctyl (E)-4-propoxycinnamate;
6-triethoxysilanylhexyl (E)-4-butoxycinnamate;
8-triethoxysilanyloctyl (E)-4-pentyloxycinnamate;
8-triethoxysilanyloctyl (E)-4-hexyloxycinnamate;
6-triethoxysilanylhexyl (E)-4-dodecyloxycinnamate;
6-triethoxysilanylhexyl (E)-3-fluorocinnamate;
6-triethoxysilanylhexyl (E)-4-fluorocinnamate;
6-triethoxysilanylhexyl (E)-3-chlorocinnamate;
6-triethoxysilanylhexyl (E)-4-chlorocinnamate;
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6-~triethoxysilanylhexyl (E)-4-acetamidocinnamate;
8-triethoxysilanyloctyl (E)-4-acetamidocinnamate;

6-triethoxysilanylhexyl (E)-4-pentanoylaminocinnamate;
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Example 3:

6-Triethoxysilanylhexyl (E)-4-{[(trans-4-
heptylcyclohexyl)methoxy] cinnamate

The compound is prepared analogously to Example 2
by esterification of (E)}-4-[(trans-4-
heptylcyclohexyl)methoxy)cinnamic acid with 6-
bromohexene and subsequent reaction of the resulting
hex-5-enyl (E)-4-[(trans-4-heptylcyclohexyl)methoxy] -
cinnamate with triethoxysilane.

The (E)-4-[(trans-4-heptylcyclohexyl)methoxy] -
cinnamic acid used as a starting material is prepared by

the following process:
4-[(trans-4-heptylcyclohexyl)methoxy]lbenzaldehyde

38.5 ml of a diisobutylaluminum hydride solution
{(20% in toluene) are added dropwise to a suspension of
10.4 g of 4-[(trans-4-heptylcyclohexyl)methoxylbenzo-
nitrile, prepared according to Mol. Cryst. Lig. Cryst.
53, 147 (1979), in 150 ml of toluene in the course of
10 minutes at 0°C. The reaction mixture is then slowly
warmed up to room temperature and is allowed to react
for a further 3.5 hours. Thereafter, 1 N hydrochloric
acid is slowly added dropwise, stirring is carried out
for 1 hour and the reaction mixture is then partitioned
between water and methylene chloride. The organic phase
is then washed several times with water, dried over
magnesium sulfate, filtered and evaporated down.
Crystallization from ethyl acetate/methylene chloride
gives 4-[(trans-4-heptylcyclohexyl)methoxylbenzaldehyde.

Methyl 4-[(trans-4-heptylcyclohexyl)methoxy]cinnamate

27.6 ml of a 1.6 N butyllithium solution are
added dropwise to a solution of 6.4 ml of trimethyl
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phosphoncacetate in 50 wml of dry tetrahydrofuran at 0°C
in the course of 10 minutes. Stirring is carried out
for 1.5 hours at 0°C and a solution of 10.3 g of crude
4-[(trans-4-heptylcyclohexyl)methoxylbenzaldehyde in

50 ml of dry tetrahydrofuran is then added dropwise in
the course of 5 minutes at the same temperature. The
mixture is then slowly warmed up to room temperature and
ig allowed to react for 15 hours. The reaction mixture
is then partitioned between methylene chloride and 1 N
hydrochloric acid and the organic phase is washed with
saturated sodium bicarbonate solution and water, dried
over magnesium sulfate and evaporated down.
Chromatography over silica gel using ethyl acetate/
hexane (1:9) and subsequent repeated crystallization
from hexane/ethyl acetate give methyl 4-[{(trans-4-
heptylcyclohexyl)methoxy] cinnamate.

4-[(trans-4-heptylcyclohexyl)methoxy] cinnamic acid

A mixture of 8 g of methyl 4-[(trans-4-
heptylcyclohexyl)methoxy] cinnamate and 50 ml of 10
percent methanolic potassium hydroxide solution is
allowed to stand for 16 hours at room temperature.
Thereafter, acidification is effected with aqueous 1 N
sulfuric acid with continuous stirring and with cooling,
extraction is effected with methylene chloride and the
organic phase is washed several times with water, dried
over magnesium sulfate and evaporated down.
Crystallization from hexane/ethyl acetate gives 4-

[ (trans-4-heptylcyclohexyl)methoxyl]l cinnamic acid.

The following silane derivatives can be prepared
in an analogous manner:
6-triethoxysilanylhexyl (E)-4-(4-methoxyphenyl) -
cinnamate;
6-triethoxysilanylhexyl (E)-4-(4-trifluoromethoxy-

phenyl)cinnamate;
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6-triethoxysilanylhexyl (E)-4-(4-decyloxyphenyl) -
cinnamate;

6-triethoxysilanylhexyl (E)-4-[4-(3,3,4,4,5,5,6,6,6-
nonafluorohexyloxy) phenyl] cinnamate;
6-triethoxysilanylhexyl (E)-4-(3,4-dimethoxyphenyl) -
cinnamate;

6-triethoxysilanylhexyl (E)-4-(3-methoxy-4-octyloxy-
phenyl) cinnamate;

6-triethoxysilanylhexyl (E)-4-(3-octyloxy-4-methoxy-
phenyl) cinnamate;

6-triethoxysilanylhexyl (E)-4-(4-ethylphenyl)cinnamate;
6-triethoxysilanylhexyl (E)-4-(4-hexylphenyl)cinnamate;
6-triethoxysilanylhexyl (E)-4-(trans-4-pentylcyclo-
hexyl) cinnamate;

6-triethoxysilanylhexyl (E)-4-(cis-4-pentylcyclo-
hexyl) cinnamate;

6-triethoxysilanylhexyl (E)-4-[(trans-4-heptylcyclo-
hexyl)methoxy]} cinnamate;

6-triethoxysilanylhexyl (E)-4-[(cis-4-heptylcyclo-
hexyl) methoxy] cinnamate;

6-triethoxysilanylhexyl (E)-4-({4-(trans-4-pentylcyclo-
hexyl)phenyl] cinnamate;

6-triethoxysilanylhexyl (E)-4-{4-(cis-4-pentylcyclo-
hexyl)phenyl] cinnamate;

6-triethoxysilanylhexyl (E)-4-{4-[(trans-4-octylcyclo-
hexyl)methoxy] phenyl}cinnamate;
6-triethoxysilanylhexyl (E)-4-{4-[(cis-4-heptylcyclo-
hexyl)methoxyl phenyl }cinnamate;
6-triethoxysilanylhexyl (E)-4-{trans-4-[(trans-4-
pentylcyclohexyl) cyclohexyllmethoxy}cinnamate;
6-triethoxysilanylhexyl (E)-4-{cis-4-[(trans-4-
pentylcyclohexyl)cyclohexyl]l methoxy}cinnamate;
6-triethoxysilanylhexyl (E)-4-{trans-4-[(cis-4-
pentylcyclohexyl)cyclohexyl]methoxy}cinnamate;
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Example 4:

6-(3-Triethoxysilanylpropylcarbamoyloxy)hexyl
(E) -3- (6-heptyloxynaphth-2-yl)acrylate

The compound is prepared analogously to Example 1

by esterification of (E)-3-(6-heptyloxynaphth-2-
yl)acrylic acid with 6-chlorohexanol and subsequent
reaction of the resulting 6-hydroxyhexyl (E)-3-(6-

heptyloxynaphth-2-yl)acrylate with 3-triethoxysilanyl-

propyl isocyanate.

The (E)-3-(6-heptyloxynaphth-2-yl)acrylic acid

used as a starting material is prepared by the following

process:

6 -Bromo-2-heptyloxynaphthalene

A mixture of 5 g of 6-bromo-2-naphthol, 50 ml of

dimethyl sulfoxide, 3.9 ml of 6-bromoheptane, 7.1 g of
potassium iodide and 7.1 g of milled potassium carbonate

activated at 80°C in high vacuum is heated to 65°C for

16 hours. It is then cooled and is partitioned between

ethyl acetate and water and the organic phase is washed

several times with water, dried over magnesium sulfate,

filtered and evaporated down. Chromatography of the
residue over 200 g of silica gel using toluene and
subsequent crystallization from toluene/hexane (8:1)

give 6-bromo-2-heptyloxynaphthalene.

Methyl (E)-3-(6-heptyloxynaphth-2-yl)acrylate

A mixture of 5.2 g of 6-bromo-2-heptyloxy-
naphthalene, 25 ml of triethylamine, 4.3 ml of methyl
acrylate, 0.072 g of palladium acetate and 0.392 g of
tri-o-tolylphosphine is refluxed for 16 hours. The
reaction mixture is then cooled and is partitioned

between ethyl acetate and water and the organic phase

is
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washed with water, dried over magnesium sulfate,
filtered and evaporated down. The residue is
chromatographed over 250 g of silica gel using toluene/
ethyl acetate (3:1) and then crystallized from toluene.
This gives methyl (E)-3-(heptyloxynaphth-2-yl)acrylate.

(E) -3-(6-heptyloxynaphth-2-yl)acrylic acid

A mixture of 0.8 g of methyl (E)-3-
(heptyloxynaphth-2-yl)acrylate and 10 ml of 10 percent
methanolic potassium hydroxide solution is allowed to
stand for 16 hours at room temperature. Thereafter,
acidification is effected with aqueous 1 N sulfuric acid
with continuous stirring and with cooling, extraction is
effected with methylene chloride and the organic phase
is washed several times with water, dried over magnesium
sulfate and evaporated down. Crystallization from
hexane/ethyl acetate gives (E)-3-(6-heptyloxynaphth-2-
yl)acrylic acid.

The following silanes can be synthesized in an
analogous manner:
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
ethoxynaphth-2-yl)acrylate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
propoxynaphth-2-yl)acrylate;
6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
butoxynaphth-2-yl)acrylate;
6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
pentyloxynaphth-2-yl)acrylate;
6-(3~triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
hexyloxynaphth-2-yl)acrylate;
6-(3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
octyloxynaphth-2-yl)acrylate;
6- (3-triethoxysilanylpropylcarbamoyloxy) hexyl (E)-3-(6-
dodecyloxynaphth-2-yl)acrylate;
4-(3-triethoxysilanylpropylcarbamoyloxy)butyl (E)-3-(6-

1F
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heptyloxynaphth-2-yl)acrylate;

5- (3-triethoxysilanylpropylcarbamoyloxy)pentyl (E)-3-(6-
heptyloxynaphth-2-yl)acrylate;

8- (3-triethoxysilanylpropylcarbamoyloxy)octyl (E)-3-(6-
heptyloxynaphth-2-yl}acrylate;

6- (2-triethoxysilanylethylcarbamoyloxy)hexyl (E)-3-(6-
heptyloxynaphth-2-vyl)acrylate;

6- (2-triethoxysilanylethylcarbamoyloxy)hexyl (E)-3-{6-

[ (trans-4-propylcyclohexyl)methoxy]l naphth-2-yl}acrylate;
6- (2-triethoxysilanylethylcarbamoyloxy)hexyl (E)-3-{6-

[ (cis-4-propylcyclohexyl)methoxylnaphth-2-yl}acrylate;
6- (2-triethoxysilanylethylcarbamoyloxy)hexyl (E)-3-{6-

[ (trans-4-decylcyclohexyl)methoxylnaphth-2-yl}acrylate;
6- (2-triethoxysilanylethylcarbamoyloxy)hexyl (E)-3-{6-

[ (cis-4-decylcyclohexyl)methoxylnaphth-2-yl}acrylate.

Example 5:
6-Trichlorosilanylhexyl (E)-3,4-dimethoxycinnamate

5 ml of trichlorosilane are added to a solution
of 0.1 g of H,PtCl, in 20 ml of dry tetrahydrofuran while
stirring. A solution of 14.8 g of hex-5-enyl (E)-3,4-
dimethoxycinnamate, dissolved in 20 ml of dry
tetrahydrofuran, is carefully added dropwise to this.
Thereafter, stirring is carried out for 5 hours at room
temperature and then for 16 hours at 50°C. The reaction
mixture is concentrated in a vacuum produced by a water-
jet pump and is completely freed from the remaining
solvent and trichlorosilane by means of an oil pump with
a cold trap under reduced pressure. This gives crude 6-
trichlorosilanylhexyl (E)-3,4-dimethoxycinnamate, which
is dissolved in dry tetrahydrofuran for storage.

The preparation of the hex-5-enyl (E)-3,4-
dimethoxycinnamate required as the starting material is

described in Example 2.
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The following silane derivatives can be prepared

in an analogous manner:
6-trichlorosilanylhexyl
8-trichlorosilanyloctyl
6-trichlorosilanylhexyl
6-trichlorosilanylhexyl
6-trichlorosilanylhexyl
6-trichlorosilanylhexyl
8-trichlorosilanyloctyl
6-trichlorosilanylhexyl
6-trichlorosilanylhexyl

(E) -2-methoxycinnamate;
(E) -3-methoxycinnamate;
(E) -3-hexyloxycinnamate;
(E) -4 -methoxycinnamate;
(E) -4-ethoxycinnamate;
(E) -4-propoxycinnamate;
(E) -4-butoxycinnamate;
(E) -4-pentyloxycinnamate;

(E) -4-hexyloxycinnamate;

8-trichlorosilanyloctyl (E)-4-dodecyloxycinnamate;
8-trichlorosilanyloctyl (E)-3-fluorocinnamate;
8-trichlorosilanyloctyl (E)-4-fluorocinnamate;
8-trichlorosilanyloctyl (E)-3-chlorocinnamate;
8-trichlorosilanyloctyl (E)-4-chlorocinnamate;
6-trichlorosilanylhexyl (E)-4-trifluoromethoxycinnamate;
6-trichlorosilanylhexyl (E)-4-acetamidocinnamate;
8-trichlorosilanyloctyl (E)-4-acetamidocinnamate;
6-trichlorosilanylhexyl (E)-4-pentanoylaminocinnamate;
6-trichlorosilanylhexyl (E)-4-decanoylaminocinnamate;
5-trichlorosilanylpentyl (E)-3,4-dimethoxycinnamate;
7-trichlorosilanylheptyl (E)-3,4-dimethoxycinnamate;
8-trichlorosilanyloctyl (E)-3,4-dimethoxycinnamate;
9-trichlorosilanylnonyl (E)-3,4-dimethoxycinnamate;
10-trichlorosilanyldecyl (E)}-3,4-dimethoxycinnamate;
li-trichlorosilanylundecyl (E)-3,4-dimethoxycinnamate;
12-trichlorosilanyldodecyl (E)-3,4-dimethoxycinnamate;
6-trichlorosilanylhexyl (E)-3,5-dimethoxycinnamate;
6-trichlorosilanylhexyl (E)}-2,5-dimethoxycinnamate;
6-trichlorosilanylhexyl (E)-3-methoxy-4-propoxy-
cinnamate;

6-trichlorosilanylhexyl (E)-3-methoxy-4-octyloxy-
cinnamate;

6-trichlorosilanylhexyl (E)-3-decyloxy-4-methoxy-
cinnamate;

7-trichlorosilanylheptyl (E)-3-fluoro-4-methoxy-
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cinnamate;

8-trichlorosilanyloctyl (E)-3-chloro-4-methoxycinnamate;
6-trichlorosilanylhexyl (E)-3-propyl-4-methoxycinnamate;
8-trichlorosilanyloctyl (E)-3,4,5-trimethoxycinnamate;
9-trichlorosilanylnonyl (E)}-3,4-difluorocinnamate;
10-trichlorosilanyldecyl (E)-2,3-difluorocinnamate;
6-trichlorosilanylhexyl (E)-3,4,5-trifluorocinnamite;
8-trichlorosilanyloctyl (E)-3-fluoro-4-chlorocinnamate;
6-trichlorosilanylhexyl (E)-3-ethoxy-4-acetamido-
cinnamate;

6-trichlorosilanylhexyl (E)-4-(4-methoxybenzoyloxy) -
cinnamate;

6-trichlorosilanylhexyl (E)-3-methoxy-4- (4-methoxy-
benzoyloxy) cinnamate;

6-trichlorosilanylhexyl (E)-4-(3,4-dimethoxybenzyloxy) -
cinnamate;

6-trichlorosilanylhexyl (E)-3-methoxy-4-(3,4-
dimethoxybenzyloxy)cinnamate;

8-trichlorosilanyloctyl (E)-3-ethoxy-4-(3,4-
dimethoxybenzyloxy)cinnamate;

8-trichlorosilanyloctyl (E)-4-(4-methoxyphenyl) -
cinnamate;

8-trichlorosilanyloctyl (E)-4-{(4-trifluoromethoxy-
phenyl) cinnamate;

6-trichlorosilanylhexyl (E)-4-(4-decyloxyphenyl) -
cinnamate;

6-trichlorosilanylhexyl (E)-4-[4-(6,6,6-trifluorchexyl-
oxy) phenyl] cinnamate;

8-trichlorosilanyloctyl (E)-4-(3,4-dimethoxyphenyl) -
cinnamate;

6-trichlorosilanylhexyl (E)-4-(3-methoxy-4-hexyloxy-
phenyl) cinnamate;

6-trichlorosilanylhexyl (E)-4-(3-hexyloxy-4-methoxy-
phenyl)cinnamate;

6-trichlorosilanylhexyl (E)-4-(4-propylphenyl)cinnamate;
6-trichlorosilanylhexyl (E)-4-(4-decylphenyl)cinnamate;
6-trichlorosilanylhexyl (E)-4-(trans-4-hexylcyclohexyl) -
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cinnamate;
6-trichlorosilanylhexyl (E)-4-[(trans-4-hexylcyclo-
hexyl)methoxy] cinnamate;
6-trichlorosilanylhexyl (E)-4-{(cis-4-hexylcyclohexyl) -
methoxy] cinnamate;
6-trichlorosilanylhexyl (E)-4-{[4-(trans-4-pentylcyclo-
hexyl)phenyl] cinnamate; i
6-trichlorosilanylhexyl (E)-4-[4-(cis-4-pentylcyclo-
hexyl)phenyl] cinnamate;
6-trichlorosilanylhexyl (E)-4-{4-[(trans-4-hexyl-
cyclohexyl)methoxy] phenyl}cinnamate;
6-trichlorosilanylhexyl (E)-4-{4-[(cis-4-heptyl-
cyclohexyl)methoxy] phenyl }cinnamate;
6-trichlorosilanylhexyl (E)-4-{trans-4-[(trans-4-pentyl-
cyclohexyl) cyclohexyl]lmethoxy}cinnamate;
6-trichlorosilanylhexyl (E)-4-{cis-4-[(trans-4-hexyl-
cyclohexyl) cyclohexyl]lmethoxy}cinnamate;
6-trichlorosilanylhexyl (E)-4-{trans-4-[(cis-4-heptyl-

cyclohexyl) cyclohexyllmethoxy)}cinnamate.

Example 6:
Production of a photocrosslinkable layer

0.02 g of 6-(3-triethoxysilanylpropylcarbamoyl-
oxy)hexyl (E)-3,4-dimethoxycinnamate was dissolved in
2 ml of propanol. This solution was applied to a
cleaned glass sheet (19 x 26 mm) by spin-coating at
1000 rpm and then heated at a temperature of 130°C for
30 minutes.

The glass sheet treated in this manner was then
cleaned with ethanol in an ultrasonic bath for 15

minutes.
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Example 8:

Production of an orientation layer having a defined

tilt angle

Two glass sheets coated according to Example 6
with 6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E) -
3,4-dimethoxycinnamate were exposed to linearly
polarized UV light for 3 minutes, the direction of
incidence of the light being inclined 70° relative to
the sheet normal. The polarization direction of the
light was in the plane defined by the direction of
incidence of the light and the sheet normal. The two
sheets were then assembled, with the coated side facing
inward, to give a liquid crystal cell having a sheet
spacing of 20 mm, so that the directions defined by
polarization and light incidence during exposure of the
sheets were parallel to one another. The cell was then
filled with the liquid crystal mixture 3010 from ROLIC
AG at a temperature of 100°C, the liquid crystal mixture
being in the isotropic phase during the filling

procedure. The cell was then gradually cooled to room
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Patent c¢laims

1. A silane of the general formula I:

X3
4O HOAEO~ g
'*\__‘( A
n m O X!

in which

x', x? and X’ denote alkyl, alkoxy or halogen, but at
least one of these radicals is either alkoxy
or halogen;

gl denotes a spacer unit, or denotes a

chain of the formula - (CH,) _-L-(CH,) .-

. in which L denotes a single bond or

linking functional group and r and s
each represent an integer from 1 to 20,
with the proviso that r + s is < 25;

Ring A denotes unsubstituted oxr fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,3-dioxane-2,5-diyl,
cyclohexane-1,4~diyl, piperidin-1,4-diyl or
piperazin-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- or polysubstituted by fluorine;

Ring B denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,
1,3~-dioxane-2,5-diyl or cyclohexane-1,4-
diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or

polysubstituted by fluorine;
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Y" and Y{

R3

t
u
m and n,

Ring C

optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboring CH, groups may be replaced
by O, CH=CH or C=C and in which R’ denotes
hydrogen or lower alkyl;

independently of one another, denote a

single covalent bond, -(CH,),-, -0-, -CO-, -
C0-0-, -0-0C-, -NR'-, -CO-NR®’-, -R’N-CO-, -
(CH,)y-0O-, -0O-(CH,),-, - (CH,),~NR’- or NR’-
{CH,),-. in which

denotes hydrogen or lower alkyl;

denotes an integer from 1 to 4;

denotes an integer from 1 to 3;
independently of one another, denote 0 or 1;
denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5- or
3,5-diyl, pyrid-2,5- or -2,4-diyl or -2,6-
diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
to be mono- or polysubstituted by fluorine;
denotes -0O- or -NR*- and R' denotes hydrogen

or lower alkyl.

with the providgo that K is not hydrogen or halogen when
simiultaneously m is O, n is O, and Ring C is

unsubstituted phenylene.

2. The silane of the general formula I as claimed in

2 3 1

. . 1
claim 1, wherein X', X°, X, 8, K, m and n have the

meaning stated in claim 1 and
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cyano-, alkyl- or alkoxy-substituted

phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl

or cyclohexane-1,4-diyl, it being possible for

the alkyl and/or the alkoxy substituent to be

mono- Or polysubstituted by fluorine;

Ring B denotes unsubstituted or fluorine-, chlorine-,

cyano-, alkyl- or alkoxy-substituted

phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl,

1,4- or 2,6-naphthylene or cyclohexane-1,4-

diyl, it being possible for the alkyl and/or

the alkoxy substituent to be mono- or

polysubstituted by fluorine;

Y' and Y?, independently of one another, denote a single

covalent bond, -CH,CH,~, -O0-, -CH,-O-, -0O-CH,-,
-CO-0- or -0-0C-;
Ring C denotes unsubstituted or fluorine-, chlorine-,

cyano-, alkyl- or alkoxy-substituted 1,3- or
1,4-phenylene, pyrimidin-2,5-diyl, pyrid-2,5-
diyl, 2,5-furanylene or 1,4- or 2,6-
naphthylene, it being possible for the alkyl
and/or the alkoxy substituent to be mono- or
polysubstituted by fluorine;

Z denotes -0O-.

3. The silane of the general formula I as claimed in
claim 1 or 2, wherein Xl, Xz, X3, Sl, K and m have the
meaning stated in claim 1 and

n denotes 0;

Ring B denotes unsubstituted or fluorine-, chlorine-,
cyano-, alkyl- or alkoxy-substituted
phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl
or cyclohexane-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to be
mono- or polysubstituted by fluorine;

denotes a single covalent bond, -CO-0O- or

-CH,-0-;
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"T10%& ()-101010 “$10%& ()-3 “$10%& ()-3 3109 ()-3 )$10%& ()-3()|[:-4100
“$ 1099& ()- 8% 10%& ()- Y"10%& ()- f10%& ()- 3 :10%& ()-
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cyano-, alkyl or alkoxy- substituted 1,3- or
1,4-phenylene, or 1,4- or 2,6-naphthylene, it
being possible for the alkyl and/or the alkoxy
substituent to be mono- or polysubstituted by

fluorine;
Z denotes -0-.
4, The silane as claimed in claim 3,

6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3,4-
dimethoxycinnamate;

6-triethoxysilanylhexyl (E)-3,4-dimethoxycinnamate;
6-trichlorosilanylhexyl (E)-3,4-dimethoxycinnamate;
6-triethoxysilanylhexyl (E)-4-((trans-4-heptylcyclo-
hexyl)methoxyl cinnamate;

6- (3-triethoxysilanylpropylcarbamoyloxy)hexyl (E)-3-(6-
heptyloxynaphth-2-yl)acrylate.

5. A crosslinkable mixture comprising at least 2
components, at least one of which is a
photocrosslinkable silane derivative of the formula I

defined in claim 1.

6. The crosslinkable mixture as claimed in claim 5,
which, in addition to one or more photocrosslinkable

silane derivatives of the formula I defined in claim 1,
contains one or more uncrosslinkable silane derivatives

of the general formula II

X1
X%-gi—S'"M
X3 1

in which
x', x*, ¥’ and 8' have the meaning stated in claim 1 and M

’

denotes lower alkyl, lower alkyl mono- or

polysubstituted by fluorine, lower alkoxy, lower alkoxy
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radical of the general formula III

{@-fo-te-

1

in which

Yl, Y2, m and n have the meaning stated in claim 1 and

Al, A® and A® denote unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 2,6-naphthylene, 1,3-
dioxane-2,5-diyl or cyclohexane-1,4-diyl, it
being possible for the alkyl and/or the alkoxy
substituent to be mono- or polysubstituted by
fluorine and not more than one of the rings
differing from phenylene or cyclohexylene;

Q denotes lower alkyl or alkoxy in which one or
more hydrogen atoms may be replaced by
fluorine, or denotes fluorine, chlorine, cyano

or nitro.

7. The crosslinkable mixture as claimed in claim 6,
wherein

n denotes 0;

m denotes 0 or 1;

A’ and A’ denote phenylene or cyclohexylene;

Y' and Y’* denote a single covalent bond, -CH,CH,-, -O-,
-CH,-0-, -0-CH,-, -CO-O- or -0-0C-;
Q denotes optionally fluorine-substituted lower

alkyl or alkoxy, fluorine, chlorine or cyano.

8. The crosslinkable mixture as claimed in claim 7,

wherein
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m denotes 0;

A}

Q denotes optionally fluorine-substituted lower

denotes phenylene or cyclohexylene;
alkyl or alkoxy.

9. The use of photocrosslinkable silane derivatives
as claimed in any of claims 1 to 4 for the production of
orientation layers for liquid crystals, and their_use in
optical components, in particular for the production of

hybrid layer elements.

10. The use of crosslinkable mixtures as claimed in
any of claims 5-8 for the production of orientation
layers for liquid crystals, and their use in optical
components, in particular for the production of hybrid
layer elements.

11. A crosslinkable mixture comprising at least two components
at least one of which is a photocrosslinkable silane derivative of the formula |:

x3
K Y Y2 \ z——s‘————é.;x2
_\__% ’ >’<1
n m

in which:

X', X* and X*denote alkyl, alkoxy or halogen, but at least one of these radicals is
either alkoxy or halogen;

s! denotes a spacer unit or denotes 4 chain of the formula -(CHa)-L-
(CH,).-, in which L denotes a single bond or linking functional group and
r and s each represent an integer from 1 to 20, with the proviso that r +
sis < 25;

Ring A denotes unsubstituted or fluorine-, chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl, 1,3-dioxane-2,
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5-diyl, cyclohexane-1,4-diyl, piperidin-1,4-diyl or piperazin-1,4-diyl, it
being possible for the alkyl and/or the alkoxy substituent to be mono- or
polysubstituted by fiuorine; )

Ring B denotes unsubstituted or fluorine-, chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl, pyrimidin-2,5-diyl, 1,4- or 2,6-
naphthylene, 1,3- dioxane-2,5-diyl or cyclohexane-1,4-diyl, it being
possible for the alkyl and/or the alkoxy substituent to be mono- or

polysubstituted by fluorine;
K is hydrogen, fluorine, chiorine, cyano, nitro or a straight-chain or

branched alkyl, alkoxy, alkyl -COO, alkyl-CO-NR? or alkyl- OCO group
having 1 to 20 carbon atoms which is optionally substituted by flucrine,
chlorine, cyano or nitro and in which optionally one CH; group or a
plu_rality of non-neighboring CH; groups may be replaced by O, CH=CH
or C=C and in which R? denotes hydrogen or lower alky};

Y'and Y2 independently of one another, denote a single covalent bond, -(CHa)e,
-0-, ~CO-, -CO-0-, -0-0C-, -NR?-, -CO-NR*-, -R*N-CQ-, -(CHz),-O-,
~O-(CHa)y-, <(CH2)u-NR?- or NR?-(CH,),-, in which

R? denotes hydrogen or lower alkyl;

t denotes an integer from 1 to 4;

u denotes an integer from 1 to 3;

m and n, independently of one another, denote 0 or 1;

Ring C denotes unsubstituted or fluorine-, chlorine-, cyano-, alkyl- or alkoxy-

substituted phenylene, pyrimidin-2,5- or 3,5-diyl, pyrid-2,5- or -2 ,4-diyl
or - 2,6-diyl, 2,5-thiophenylene, 2,5-furanylene, 1,4- or 2,6-
naphthylene, it being possible for the alkyl and/or the alkoxy substituent
to be mono- or polysubstituted by fluorine;
Z denotes -O- or -NR* and R* denotes hydrogen or lower alkyl,
with the proviso that K is not hydrogen when simuitaneously m is 0, n is 0, and
Ring C is unsubstituted phenylene.
12, A method of producing an orientation layer for liquid crystals and of
hybrid layer elements, comprising the step of applying to a carier a

photocrosslinkable silane derivative of the formula | :

X3
i
K -—Y'H—Y"Jr@ \ Z— S'-si-x?
“{@ m M '1
n ls) X
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represent an integer from 1 to 20, with

the proviso that r + s is s 25;

Ring A denotes unsubstituted or fluorine-,
chloxine~, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyximidin-~-2,S-divyl, l,3-dioxane-2,5-diyl,
cyclohexane-1,4-diyl, piperidin-1,4-diyl or
piperazin-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- or polysubstituted by fluorine;

Ring B denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,s5-diyl,

pyrimidin-~2,5-diyl, 1,4- or 2,6-naphthylene
1,3-dioxane-2,5-diyl or cyclohexane-1, 4-

diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluorine;

K is hydrogen, fluorine, chlorine, cyano,
nitro ox 'a strxaight-chain or branched alkyl,
alkoxy. alkyl-c0O, alkyl-CO-NR? or alkyl-oCoO
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, ¢yano or nitro and in which
optionally one CH, group or a plurality of
non-neighboring CH, groups way be replaced
by O, CH=CH or C=C and in which R’ denotes
hydrogen or lower alkyl;
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1,4- or 2,6-ndphthylene, it being possible

for the alkyl and/or the alkoxy substituent

to be mono- or polysubstituted by fluorine;

A denotes -0O- or -NR'- and R® denctes hydrogen

or lower alkyl.

13. A method of producing an orientation layer for
liquid crystals and of hybrid layer elements, comprising the
step of applying to a carrier a crosslinkable mixture
comprising at least two components at least one of which is

a photocrosslinkable sgilane derivative of the formula I:

XB
i

K{@—-Y‘H-—YZ}‘@ \ Z— S8'-si-x?
n m ’—HO ;<1

in which:
¥, ¥? and X3 denote alkyl, alkoxy or halogen, but at

least one of these radicals is either

alkoxy or halogen:
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st denotes a spacer unit or denotes a
chain of the formula - (CH,).-L-{(CH;},~, in
which L denotes a single bond or linking
functional group, and r and s each

represent an integer from 1 to 20, with

the proviso that r + s is < 25;

Ring A denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,3-dioxane-2,5-diyl,
cyclohexane-1,4-diyl, piperidin-1,4-diyl ox
piperazin-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- or pelysubstituted by fluorine;

Ring B denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- oxr alkoxy-
substituted phenylene, pyrid-2,S-diyl,

pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,
1,3-dioxane-2,5-diy)l or cyclohexane-1,4-

diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluorine;

K is hydrogen, fluorine, chlorine, cyano,
nitro or a straight-chain or branched alkyl,
alkoxy, alkyl-COO, alkyl—CO-NR2 or alkyl-0coO
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboxing CH, groups may be replaced
by 0, CH=CH or C=C and in which R’ denotes
hydrogen or lowex alkyl;

Y' and Y?, independently of one another, denote a
single covalent bond, -{CHy} -, -O0-, -CO-, -
C0-0-, -0-0C-, =-NR'-, -CO-NR’-, -R’N-CO-, -

(CH,) 4~0-, -0-(CH,),~, ~-(CH,),-NR’- or NR>-
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(CH,),-., in which

rR® denotes hydrogen or lower alkyl;

t denotes an integex from 1} to 4;

u denotes an integer from 1 to 3;

m and n, independently of one another, denote 0 or 1;

Ring C denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5- or
3,5-diyl, pyrid-2,5- or -2,4-diyl or -2,6-
diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
to be mono- or polysubstituted by fluorine;

2 denotes -0- or -NR'- and R' denctes hydrogen

or lower alkyl.

14. BAn orientation layer for liquid crystals, comprising

a photocrosalinkable silane derivative of formula I:

XS

|
AO-HEOA O~

{

in which:
X', X? and X? denote alkyl, alkoxy or halogen, but at
least one of these radicals is either

alkoxy ox halogen:

st denotes a spacer unit or denotes a
chain of the formula - (CH,), ~L=-(CH,),~, in
which L denotes a single bond or linking
functional group, and r and s each
represent an integer from 1 to 20, with
the proviso that r + s is £ 25;

Ring A denotes unsubstituted or fluorine-,
chloxine-~, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,3-dioxane-2,5-diyl,
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cyclohexane-1,4-diyl, piperidin-1,4-diyl or
piperazin-i,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- or- polysubstituted by- fluorine;

Ring B denotes unsubstituted or fluoxrine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-divyl,
pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene
1,3~-dioxane-2,5-diyl or cyclohexane-1,4-
diyl,. it being possible for the alkyl and/ox
the alkoxy substituent to be mono- or
polysubstituted by fluorine;

K is hydrogen, fluorine, chlorine, cyano,
nitro or a straight-chain or branched alkyl,
alkoxy, alkyl-C00, alkyl-CO-NR®> or alkyl-0CO
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a plurality of
non-neighboring CH; groups may be replaced
by O, CH=CH or C=C and in which R’ denotes
hydrogen ox lowex alkyl;

Y' and Y?, independently of one another, denote a
single covalent bond, ~{CH,y)~, -0-, -CO-, -
CO~0-, -0-0C-, -NR’-, -CO-NR*-, -R’N-CO-, -
(CH,),-0-, -0-{CH;),~-, -(CH,),-NR’- or NR’-
(CH,},~, in which

R denotes hydrogen or lower alkyl;

t denotes an integer from 1 to 4;

u denotes an integer from 1 to 3;

m and n, independently of one anothexr, denote 0 or 1;

Ring C denotes unsubstituted or fluorine-,

chloxine-, c¢yano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5- or
3,5-diyl, pyrid-2,5- or -2,4-diyl or -2,6-
diyl, 2,5-thiophenylene, 2,5~-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
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to be mono- or polysubstituted by fluorine;
A denotes -0- or -NR'- and R' denotes hydrogen
or lower alkyl.

17%. A hybrid layer element, comprising a

photocrosslinkable silane derivative of the formula I:
XS
I
—y —y?2 — §l-gi-X?
Kq{@ Y' l Y%@M 1
n m e X!

s which:

X, x* and X° denote alkyl, alkoxy ox halogen, but at
least one of these radicals is either
alkoxy or halogen:

s? denoctes a gpacexr unit or denctes a

chain of the formula - (CH,),-L-(CH,), -, in

which L denotes a single bond or linking
functional group, and r and s each represent

an integer from 1 to 20, with the proviso
that r + s is £ 25;

Ring A denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,3-dioxane-2,5-diyl,
cyclohexane-1,4~diyl, piperidin-1,4-diyl or
piperazin-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- or polysubstituted-by fluorine;

Ring B denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,4~ or 2,6-naphthylene,
1,3-dioxane-2,5-diyl or cyclohexane-1,4-
diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluorine;
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K is hydrogen, fluoxine, chlorine, cyano,
nitro or a straight-chain or branched alkyl,
alkoxy, alkyl-CoOoO, alkyl-CO-NR® or alkyl-0co
group having 1 to 20 carbon atoms which is
optionally substituted by fluorine,
chlorine, cyano or nitxo and in which
optionally one CH, group or a plurality of
non-neighboring CH, groups may be replaced
by O, CH=CH or C=C and in which R? denotes
hydrogen or lower alkyl;

Y* and Y?, independently of one another, denote a
single covalent bond, -(CH,).,~, -O0-, -CO-, -
co-0-, -0-0C-, -NR®’-, -CO-NR’-, -R’N-cO-, -
(CH;),-0-, -O-(CH,),-, ~-(CH,),~-NR’- ox NR’-

(CH,},~-, in which

r? denotes hydrogen or lower alkyl;

t denotes an integexr from 1 to 4;

u denotes an integer from 1 to 3;

m and n, independently of one another, denote 0 or 1;

Ring C denctes unsubstituted or f£luorxine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5- or
3,5-diyl, pyxid-2,5- or -2,4-diyl or -2,6-
diyl, 2,5-chiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
to be mono- ox polysubstituted by fluorine;

Z denotes -0- or -NR'- and R' denotes hydrogen

or lower alkyl.

16. An orientation layer for liquid crystals, comprising
a crosslinkable mixture having at least two components at
least one of which is a photocrosslinkable gilane derivative

of the formula I:

XG
!
K—{@—Y‘H-«YZ%G) \ Z— 81-gj-X?
[
. o T
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Ring A
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denotes .unsubstituted or fluofine—,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,3-dioxane-2,5-diyl,
cyclohexane-1,4~diyl, piperidin-1,4-diyl or
piperazin-1,4-diyl, it being possible for
the alkyl and/or the alkoxy substituent to
be mono- ox polysubstituted by fluorine;
denotes unsubstituted or fluorine-,
chlorine-, cyano-, alkyl- or alkoxy-
substituted phenylene, pyrid-2,5-diyl,
pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,
1,3—dioxane—2,5~diy1 or cyclohexane-1,4-
diyl, it being possible for the alkyl and/or
the alkoxy substituent to be mono- or
polysubstituted by fluorine;

is hydrogen, Ffluorine, chlorine, cyano,
nitro or a straight-chain oyx branched alkyl,
alkoxy, alkyl-C00, alkyl-CO-NR® or alkyl-0CO
group having 1 to 20 carbon atomeg which is
optionally substituted by fluorine,
chlorine, cyano or nitro and in which
optionally one CH, group or a Plurality of
non-neighboxring CH, groups may be replaced
by O, CH=CH or C=C and in which R® denotes
hydrogen or lower alkyl;
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nd Y?, independently of one another, denote a
single covalent bond, - (CH,}.,-, -O-, ~CO-, -
c0-0-, -0-0C-, -NR’-, -CO-NR’-~, -R’N~CO-, -
(CH,) ,=O-, -O-(CH,),-, - (CH,),~NR’- or NR’-
(CH;)y~, in which

R’ denotes hydrogen or lower alkyl;

t denotes an integéx from 1 to 4;

u denotes an integer from 1 to 3;

m and n, independently of one another, denote 0 or 1;
Ring C denotes unsubstituted or fluorine-,

chlorine-, c¢yano-, alkyl- or alkoxy-
substituted phenylene, pyrimidin-2,5-or 3,

5-diyl, pyrid-2,5- or -2,4-diyl or -2,6-
divyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
to be mono- or polysubstituted by fluorine;
A denotes -o- or -NR'- and R' denotes hydrogen

or lower alkyl.

17. A hybrid layer element, comprising a crosslinkable
mixture having at least two components at least one ol which

is a photocrosslinkable silane derivative of the formula I:

XS
ADAHO-A O
\ Si~X

: T

in which:

¥, X* and x° denote alkyl, alkoxy or halogan, but at
least one of these radicals is either
alkoxy oxr halogen:

ol denotes a spacer unit or denwts=g a
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pyrimidin-2,5-diyl, 1,4- or 2,6-naphthylene,

1,3-dioxane-2,5-diyl or cyclohexane-1,4-

diyl, it being possible for the alkyl and/or

the alkoxy substituent to be mono- or

polysubstituted by fluoxrine;

K is hydrogen, fluorine, chlorine, cyano,

nitro or a straight-chain or branched alkyl,

alkoxy, alkyl-COO, alkyl-Co-NR? or alkyl-OCO

group having 1 to 20 carbon atoms which is

optionally substituted by fluorine,

chlorine, cyano or nitro and in which

optionally one CH, group or a plurality of

non-neighboring CH, groups may be replaced

by 0, CH=CH or C=C and in which R’ denotes

hydrogen ox lower alkyl;

Y' and Yz, independently of one anéther, denote a
single covalent bond, -(CH,},-, -0-, -CO-,
co-0-, ~8-0c-, -NR’-, -CO-NR'-, -R’N-CO-,
(CH,) y-O~, -O- (CHy)y-, - (CH,)~NR’- or NR’-

(CH,),-, in which
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diyl, 2,5-thiophenylene, 2,5-furanylene,
1,4- or 2,6-naphthylene, it being possible
for the alkyl and/or the alkoxy substituent
to be mono- or polysubstituted by fluorine;
Z denotes -O- or -NR'- and R! denotes hydrogen
oxr lower alkyl. .

18. A silane as claimed in claim 1, whersin in S' the linking functional group
Lis O, COO, OOC, NR', NR-CO-, CO-NR', NR'-CO0, OCO-NR?, NR*-CO-NR",
-CH=CH- or -C=C-, where R denotes hydrogen or lower alky}.

19. A mixture as claimed in claim 11, wherein in S’ the linking functional
group L is O, COO, 0O0C, NR', NR'-CO-, CO-NR', NR'-COO, OCO-NR?, NR'-CO-
NR', -CH=CH- or -C=C-, where R! denotes hydrogen or lower alkyl.

20. A method as claimed in claim 12, wherein in S? the linking functional
group L is O, COO, 0OC, NR', NR'-CO-, CO-NR', NR'-COO, OCO-NR!, NR'-CO-
NR!, -CH=CH- or -C=C-, where R' denotes hydrogen or lower alkyl,

21. A method as claimed in claim 13, wherein in S! the linking functional
group L is O, COO, 00C, NR', NR'-CO-, CO-NR?, NR'-CO0, OCO-NR', NR*'-CO-
NR', -CH=CH- or -C=C-, where R' denotes hydrogen or lower alkyl.

22. An orientation layer as claimed in claim 14, wherein in S’ the linking
functional group L is O, COO, 0OOC, NR', NR'-CO-, CO-NR', NR'-COO, OCO-NR!,
NR'-CO-NR?, -CH=CH- or -C=C-, where R denotes hydrogen or lower alkyl.
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23. A hybrid layer element as claimed in claim 15, wherein in S! the linking
functional group L is O, COO, 00C, NR', NR'-CO-, CO-NR", NR'-COO, OCO-NR?,
NR'-CO-NR!, -CH=CH- or -C=C-, where R' denotes hydrogen or lower alkyl.

24. An orientation layer as claimed in claim 16, wherein in S' the linking
functional group L is O, COO, 00C, NR!, NR'-CO-, CO-NR', NR'-COO, OCO-NR',
NR'-CO-NR, -CH=CH- or -C=C-, where R' denotes hydrogen or lower alkyl.

25. A hybrid layer element as claimed in claim 17, wherein in S! the linking
functional group L is O, COO, OOC, NR!, NR'-CO-, CO-NR', NR'-COO, OCO-NR',
NR'-CO-NR', -CH=CH- or -C=C-, where R denotes hydrogen or lower alkyl.—



