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PCT/ 1B99/ 012f i 7 Conpositions The present invention relates to the use of a
conponent of risable liquid crystalli*ne mxture in the production
of orientat e%gp@%ﬁ}ecr ystal | ine pol ymers; conpounds used as %%ﬁ%?fgﬁf;% in
pol ynerisable liquid crystalline mxtures; liquid 5 crystalline m xtures
conprising these conponents, |iquidrystahld ne polymers prepared from such
conponents and liquid crystalline dE‘V'IEBéES—CUTTpI’i si ng those conpounds.
Liquid crystal [itlkymesest filfs) relates wsbeusenofthemppnedtadftayotymérisaple 1kakd
conponent s such_ as wavequi des, optical atings,, filters, retarders,

pi ezoel ect FEHEENY sm‘é‘HHgth-tﬁ‘? r@g‘ﬁucﬂﬁ‘i i gt;pr@g?apeg AiqHid jorystalling, cplwaemse of

LCP for use,} f LeRe td : tS: ends
Gpon 115 acanBr R [RO8 B crncs B TR ROR R rRILAT HIRER: 1P
r ef r act 5 ve ciystidline mbdwsp apmpisingtidsedécsrensitonliquip ciyswllifei palpmers fdrepared
exanpl e, cantain, LCPs having.a lar ani sotro an nd a | ow di spersion
(ner t75)) - Hont ubheomppres R fu hE R e Bie B05e Smtinds L ops. 11
whi ch the conpongqiid "elysial| REmARORLCRs)SRRCifse€ ini lthe angth@acthreh of eSpREL tO

t he plane of the substrate. 15 These LCP materials can be used as optical
conponent s cemBANeREs Mehpe Waagpidas: Ry} Eratings. fdewsy warders, pirzaclspsric eglls and
conmponent s - i uetl i gppdecryst al vi.Ge CDs)

W TR pr oURUpPE, HER apd aRa BIIASTh Mol oLBePTE IR B o 4R R e

ori ent &0 i ngfoaerhentned bpticad obmipanents alopends upon dts assesiatdd eptiogl propertipo s or

m xture on a ori.eaﬂtated substrate %Igd cross-liar}éicdn t he %s.o etxéic 0 |ayer
to forma P} EiBUET PEEQIT RO IHREY VY’ y TARSPAIG PR RAFEY s aptEdh et gD Afounds
used in theymplbfaaial ECPE hivivg d16fge afi8eeopyq ARS asdEIoWCabeYsidD =i gy, mal | y
stable, stable to el ectromagnetic radiation, soluble in standard sol vents,
m sci bl e wi th olthepmeCrrbisgoreibee dhd eauirpnent jogpfodues w45l inj mdighr Siser ti es
over the r I : L.gurat i |, aposed
byt he or | Cogerea Ik Radd LR o e Gihspec] RPUE Mo G LR E

m xt ur &5 beTbesed. CF matbriats dan be vsedianbpticaheorh@Pentstswidr 4 dompershtiopdayers and
cross-linking., The resul.ting LCP filns .have .a _hjgh viscosity.anqd are .stable
to nmechani Eeé%dgrtsr Sggtbé’?hfaérf%g\pg?wsemﬁ%d’el Fs5At meﬁPgo"gaﬁ"%".%mf Hf ey ‘I‘Q‘é‘lﬂe
adopt ed by déheesnRCDRP Wit dlb@ved/iswing aegleQ fmaixagpler N xture prior to
cross-1inking de%g)nds in pfgrt u&g{n the nature of the LC conpgnents

conpri si ng t hat L&Ys &1 glapuiaeiusse (i prisataing @ laxer of &polymerisable; ligwidesysalpl oyed
i n generat |; i i i k i ; ) Qrior
o orose. | apcrohirelm@fbfl @ @ diflald ShRE sP T IRkiRe o Melitnt LD
2003 VIO 00layddtoforaCa ligBaigria 89lymeod.GP actwork.diblymérisable L Cosmamprundpnssd
ateral SUBSH'HENIRcid! & hO8 CIRGRAIRNbe SHaICA Bl liRkhaf LRBA! LRl Y/
chai n. However, 'such substitutton I's acconpani ed by a decrease’in the
mechani cal elpctopaidgness ofliativg bduiblat @r ismhdaod, sclegendimspiblpowithhetiepl BCul ar

architecture of the neso ,.1s.,assoclated with a small_or ni shi tilt
angle. In ‘é%{Ele’é?nI‘?ag‘theﬁgf%ﬂelb‘i%‘atfa %ﬁll"?et er@Frtfeﬁeo‘feﬁinigf JdP&S &3 1% hlégg%h ly
| ost bef or grefdigblyi 29 4h BOPS, ThOTEnfiguidtRd inGpaged oyt e bAdhtAARNMAYKr dretteO
t hermal and mechani cal effects. There js therefore a need for a |liquid

cryst a8 i npolymegisable bfrpeingle compoynd: r X tbeeipesHxesl prefipZaneinte ghealL CP
substrate L = | L ki i t : I f the
G aingl o Dbtk RRmEl U35y cldtKlifiing TR SEI A PLP 186 Ha0F o Migtf DsBbi bl
period 10 medgtubiectd renhampal sfressesutempgratineanddizhiesposute, There is al so a need

for a LC conpongpt with the apility to fachljtate, the generati.on of.and
maintain a wi de%B%HEA(?n%IF aB?%ﬁQ?yeﬁhﬁ%ﬂlé’Hlepfﬁe Jaﬁémgge iﬂ”?‘g’?’n&(?r INEUERRg t he
manuf act ur g @bsd-hiskihEBepentisnn peteurdn aBERitutenvfané LOcontsbness @omipheing theeds. A
first aspect of the present invention Prpw des the use of a conponent of a
LC 1 30 xsingle dompoked pumitaet RIPEoRY SURlagis CpIQNSH KD Eenebiting it @pgledn &t ur e,
characteri i i Ll i e LCP
etvor k. B ALt ERTBP RERr G AR for M Rk, SO

substantial change in the value of the tilt angle over the period necessary
for manufacturing the LCP network. The LCP network obtained b

ut a : ! ed by
e oo e B o e o o Trase 11 e MR
char act erllmmmwm‘mmummorl entation of the film conponents rel ative t+cuodolre

substrate_ The,gapponent used to induce a stable tilt angle is preferably
nmesogenic in nature or is conpatible with a nesogeni c nol ecul ar
architecture and may contain polymneri sable or non-pol yneri sabl e
substituents. It is preferably mscible with the other conponents of




25 the liquid crystal mxture. Wthout wishing to limt the scop® JAN 200he
invention, it is believed that the conponent must contain a sterically

bul Ky group that has the ability to forma strong association with the
substrate owewa/bditthe orientation | ayer. The conponent shoul d radTagon@BE7AI N
a sterically less bulky group that is conpatible with a nesogenic nol ecul ar

architecture and which extends into the bulk of the LC single conpound or
30 i xt ur e YRS shepgoduction qfonsepr weEs latgrak subsiiiienis JBIGhE dREAS)BSEo RYFALASH e
group is a : an i i Iofi o khiSy b .at Vv

Bl ane of ¢ RaS GRS I By Blofekh, M shoiSn i yichihokfed i Eadeaty
prior art, theCPsechamtaldprogertinesef oot embtsrialr @r) dsperslirgcepon hthe moletiar nal

ef fects and e _pol risabl e LC single conpound, or m xture conprising or
el ot ng BB G meReh, 1€ eSiPien, AR Rorl oL pnisE Rty 13 chd
initialsorcaRtad }@Poda\»sﬁﬁmp%? tlﬁ)éﬁfﬂitgﬂ tERGSRARYobtWefsraM Atttifel i 9rdsfifnikdaP

net wor k. Judi ci ous choi ce of the substrat é associ ating and nesogenic
extendi ng & puperediCRReWOr dueataghermad andmeehdnies! effectsi | | be appr eci at ed
that the Corrpon?ﬂ%é i?{hew? re'an{%'atf'op g l@ﬁﬂl d hﬁgl‘ﬁf L& l%ecouspeo%na% Enr?z?turc that
manuf acture of polymerisable st ngl cor%oun & S0P M KT Es “hav ng a

st abl e ori eat bd orentaned 6n & sbutstrglteeprioe t@tiogelibking hesyphaneayothat the ofedtstiognadfe. By
sterically buLéy dt is to bcg under stood that the |ateral (?i mensi ons of the
10 substraté LSsUREEICRFOYIOOP BPEIELon EstubsHRlF ATaing, Febla Py Fh hesperied
lateralg di pRARES RS RhndfRRUARS e QUK YeBF BEPThAE & BERRINted WO £T.CnfpohbdIES

t he di nensions of the | ess bul ky group. The substrate associating or nore

bul ky gr oupithphesbilitydp factlitatsrthe genpragiomosfiand xagietaigrowisls rangt efiyeedetswipsdi ¢
ext endi ng I | k s _preferably contai r-Qmatd c or non-aronmatic
car bocycl i g’[toarrl gﬁcgtp 21;665%3194 ggﬁ?%gh es’f??‘%bﬁ%txrﬁ P %h § It?%ﬁifgr\?egjhf‘[@r?sﬁ%& mygRgon

or ganosi | oxddressenthbsd nietlg conponents used in the first aspect of the
i nvention include.conpounds, that are new per se and a second aspect oé t he

i nvention provi QedrShasPEFiATBS PFSRBNE VeuiRpdIAYdeT thedistof & qompenent of a L
Bl- (M35 Al tnreMiBRe AtanBRcurdsf BIOR nbiwork %oi’t\%ﬁ?i‘ﬁh thﬁlikﬂr%hﬁgggﬁsed in

individually represent a spacer group selecte romthe group npri sing
opt i onal | ythatiths comporat guiucasa weble tiltungletinthe le@P netwouk. gt thehvedrd sigbletrianched

chain Cl-8g, g %{ders%q%ﬁg ’me%ﬂefhﬁrtgggé;;g 8@1) éul%s?ﬁltigp&aﬁg% %C%Q%aﬁlek&fghe? e gﬁ%e

groups bei ng optionally replace nor e er oat ons; represents
a hydr ogenowdr otite operid aneessgryo fpr asangdiéichuring éleoVEP Betwork. O THANLCXO Gidtwiiitk

00/ 04110 PCT/ | B99/ A 287. ~ and ea indi vidual |y represent a.sjngle
bond o . Shvaibes by ks linbing 480 Relymebiale LR as bh R oracis A 7
represgnt @sERBOGRK) Kut 9§ PEHTeraPRPS insmAfc Mm| GAsle ARG SRt iHARRtrited BPShbd Ut ed

aromatic or non arqmatic carbocyclic or 5 heterocyclic ring systens; and nl
and n2 ar eodstaion o dicilgeepmpengnisrelgtippoloithe subsirpieeger with the provi so

that, firstly, Wl;br%),nieﬁt_}ggﬁg} %d@c&a %8@6 B4 dnde ing%f@rfi@g'tr%%EEFéﬁéﬁ' fan@é OUp

and at | east one o Z I nc es a group se rom an ;
or ganosi | ooaisepmaatitde gathageesvgaiio moleguiaragenietiure amidnan contgiapolymarisablor o

resi due and secondly, en 10 > 0 at,.least.o of ~ ..BZ, B3 and

ol odes aorory bl Sttt § bl gt i hegmEorpiEoF |
B4 i nCiﬂJde&ealit;\ﬁ)d @@%@iﬁiﬂwe\h@ﬂh@upwiﬁyngt e lihef He Mb@rdfah@ﬁhvdntiojﬁ,h@ué d be
understood to 1 nclude nitrogen, oxygen and sul phur. Replacenent nitrogen
atoms rmay Pieved thabthecompengny raest RPRRInG: Fapealky Ritkyagrodp It hag A abiliy o
cycl oal kyl fordhiNesfong AMRLHALS widUBe BaSTalfe WA Qe REeRBLibA GEATHK HEBbMn I N

should also contain a sterically less bulky group that is compatible with a mesogenic
molecular architecture and which extends into the bulk of the LC single compound or
30  mixture as a whole. It is believed that this mesogenically compatible group is able to

assume an angle in which it is tilted relative to the plane of the substrate. Unlike the LCP

o



15 the preparation of liquid crystalline polynmer networks (LCPs) in \gﬂk@
the nolecules are tilted with respect to the orientation |ayer. The% é
can be used in a range of different optical and el ectrical applications.
LCP networ ks having nematic, smectic A and surprisingly discotic properties
may be prepared. Nematic nesophases are preferred. Mst of the discotic
liquid cryst: i rj il ! a

di sc- shapezﬁlﬁ%‘}réeéggf es Egﬁgﬁﬁhgﬁ?ﬁ B’Egﬁ"?g;ﬁ%?é &Bﬁngﬁﬁeﬂg%cﬁa}rigsgts %??@gée tt)Oy a
rigid and ihegimkl effent§ agcttias pabmm‘tsablcc‘éﬁtﬁrwlc compounfhers mixtiusc oompriscagpounds

are of limted.use becaus properties.such a_hi Vi SCOSI a_high
nel ting poi L,‘duﬁ%ﬁFOWP%WCB&P{}\C%?PCQE)ISH& BIoR 38%30 pr)ert%xﬂﬁgr‘}glt‘la O?Wi%ﬁ'on over
prepar at i Othe Phyi&d ndbdaSarhi fod emanifacrueing nihe Al CPl neewsrkt Vulicidub EcHoEP oL AgkS
that may be prepared. 25 There is, therefore, a need for newdiscotic

li qui d Zrysuhbstreierassopiatiog) andsmpBsagenls exdendingdemoups alinyvpdiinengle el by varads it i es
conpared tQ. S I i 14 i qQuL.g: cryst

i nventors alii/gl’gsa&p %?%azé@ng §/me§)g%rgs {nﬂég!tlst gfggo@?%ﬂlﬁgs%%hﬁé%gorﬁg ‘Eé‘?grﬁp‘t &i ned
from r od- shapefictird efupagmeribabid IaC esingleecanpiungds pore paxtacksahavind facstablze 30

possibility of preparing, material .havin jverse nol ecul ar structures.
These di sc%?‘ﬁatpﬁi’s‘gﬁﬂ'a@&? W&?‘VSéO glﬁ%{?‘??g%f%‘? SWFecul es having cal amitic
architecture, bpydsgericall) By 3098 YBORARIRIN BET/thBIRERT 2BrhehdirsOsiugieng
into each one of "their peripheral alkyl chains, at |east one bul ky ?roup
whi ch 1G nsubstatapssocisting grauptase at legsti halicasylangg ppain as thedateyal ditnensionpef eher
.mol ecul ar i ts, I 1 Bl Lt t y
aroups + ertioy Bt EEpSprefersy BW of BRRERInG! i BRAUNS of WL IRNE A o\ o
5 The presence The t hsbshritek yasgociatire | or eaore obulkne gpaupis phpe¢fatabhl kgdmmisai ns
causes the central rigid rod-shaped cor.es to adopt, an internol ecul.ar
crossed co?fﬁ?‘%ilaﬁnﬁng"%%fd ARd "F?) TGSQ8Lh 56&6“1’@5&%9%?53 bb\ﬁﬁy cEoUPS: PrafgTebly o
form di scofdnaiiasRRiiR R honHemeREBABBEY Bt of BERIIcRcH(d dingTBstdies. DB GERSVEE ,
oligoneric or polyneric in nature. It will be appreciated that the value of
the i ntdegethat the|organgsijgxang (CPOi3inigR CAMBPRAAY Ywd iy the,Hirsh asnsekobtheripgentishpound
of forml aim(;llu?e céﬁgs RehAt QPPAD beP e BT TULRBnk hipekfof BB RN afovfyegg@rrerl c
in nature, n and n2 may assune values of fromO to 10, preferably froml
to 5. Howewrganostiexaneicempowpbeitrmalatlormula (1) is polymeric in nature the
values of nl and n2 can range from6 to 3,000 preferably from11l to 2, 000.
The nunber of aronmatic or non-aromatic ring systens present in the groups
M5 ~ 15 to M3 will depend upon_the application in which the conmpound of
formula (1) is to be used. MG Bt (M& ' prdheddBi?yBeont ai n between 1 and 4
aromatd®% or non-aromatic ri ng systens. The rocarbon spacer groups B ~ to
B4 may include C -CZO al kyl, Ci-C2o0-alkoxy,|Ci -Czo-al koxycarbonyl, C,

- CZO al kyl carbonyl and C ~- Czo- al kyl car bBi{M&¢—-84oups, for 20 exanpl e,

met hyl, ethyl, propyl, butyl, pentyl, hexyl, p yl, octyl, nonyl, decyl,
undecyl, dodecyl, nethoxy, ethoxy, n-propoxy; i-propoxy, butoxy,

pent 5~ oxy, hexyl oxy, heptyl oxy, octyl oxy, nonyl oxy, decyl oxy, undecyl oxy,
dodecyl oxy, nethoxycarbonyl, ethoxycarbo@dyl, propoxycarbonyl,

but ox%?;ar bonyl , pentyl oxycarbonyl, hexyl oxycarbonyl, octyl oxycarbonyl,

nonyl gXycar bonyl , decyl oxycarbonyl, undecyl oxycarbonyl, dodecyl oxycarbonyl,
25 met hyl caldeeiny! , et hyl carbonyl, propyl carbonyl, butyl carbonyl,

pentyl car bony hexyl car bonyl, . octyl carbonyl, nonyl carbonyl, decyl carbonyl,

I
undecyl carBday,  doci@sly | indiviIallY | TSRERSAR & atRIGTTy BRSRD , SSARIRA (Eamh JAY | SR
propyl car bonyl oxy, %h@rgm bOEnaNY subkGiltyd SALRRAYIrkambeed |skaipROMALPXY |
octyl car bonyl oxy, nony cargon | oxy, decylcarbonyloxy, undecyl carbonyl oxy,
dodecyl car bonyl oxy, crbgdarched gitriniCkeo aky! group, anpRr REOB0fTthe noptadispet kiky!
substituted C~ 80 al kyl arou . i ~~ al,ky] . | and
cycl oaﬁtokyl , as wel | ‘J;Psiz 5%1“%50?83%%%&%&%3%3%&%&%gee?r, mﬁ%al}%%(r;??tgﬁ%’t ro, 0xo
etc. Possil e het er qapressius avhjydrbgemytomen|spaer goupandefimimbove)cl ude
nitrogen, oxygen and sulfur. In the case of nitrogen further substitution
is possible with groups such as alkyl, aryl and 5 cycl oal kyl. The
optionally substituted aromatic or non-aromatic carbocyclic or heterocyclic
ring systens may be simlarly substitutéd.




Any one of the groups B', B2, B3 and B4 may contain an organosil oxane group
and a pol yneri sabl e group AI ternatively one or nore of the groups gBJAN @F}
B3, B4, A and A~ may contain an organosil oxane group with one or nore o

t he ot her gro@#9/041108' , 10 Bz, B3 and B4 containi ng a pol yner ircaliBes/agegyup.
Preferably at |east one of the groups B ~ to B4 includes both a

pol ymeri sahl,e group and, an,. or osi | oxane group and in a f rst rred
b ment RIS Doty LA PETR N FeRREN folhE B od A ek owr B A oups
B to B may be a hydraggagbon residue of formula (Il1) I S P-(Sp ~ )k

nL(Si (R~ )ZO& i - S,(R2) )zImR-(SP2)~;: -(x ~)n - (1) wherein --° _- P

i g- - a~ol ~mMG1 oG- ere inglividualise renteseRlomm eGP S SraBrgmpsising @Hzas(cwe

o= Py - Convt - o B ) MRS ol %%&wm&ﬁ?&@%
CH3- C=N- (CHZ) nB-, H%termcLlc&ng and HS-(CHZ2)", 3-, HO( CH2) nBCOO-,

HS(CH2) ", 3C00-, HW r 32 CH?=CH-Ph-(Ort.0 O R’ |~H\/\CCH o~
CH=CHR" ornLa@E‘@ZCD gre eaH indgpgy 008 0\Rha PeTIAvaARIEEBY esent s H, Br or i

or a Ci i@l E&(l r&i U iat, Fﬁgstfys whBn h@t@@%{)th@\’dnﬂgfamyl%é’? g@lgﬂferr'@zmﬂfi b@p 9 ™

is an integer aV| ng a va ue " of 1, represents gr oup;
R' represemdanledst gneadfidy], Bjramde makuldwg/gromyanb;cteﬁ Jfro@lan BrgaoosﬂloxarSpyn and
Spz each i ndependen téﬁhgﬁpres

D coare | BRSPS Ry R R EARY ey TGl ORY i B B MecoRBS KB R cach

i ndepempdent |y atf lRR: %%@ R B3t B&igfindCBindiugés é)p@pmlaﬁghbﬁ gré ah&k ¥l legt @HOSr 10
m is an integ ng a value of fromO to 10; nR is an integer having a

n
val ue of AE)J]A{HOB B and}¥ dedwdes an OrganogiioxaneNgsoup.N( CH3) -, - CH(OH) -, - CO-,
-CHZ(CO) -, -SO SOz
oa ) oo s, By higeegatd® iy ot (lkiaood Dy C%Q‘&g%@%‘tﬁ&%
-G--C 15 smpﬁurSI ﬁ.@ﬂ)lﬁc&?ﬁhﬁdmtﬁdﬁ&ntat&ng smaz;t][be:c ﬂhﬁgﬁﬁuﬂ(@amgeﬂgwﬁh \wedupe sofh Bs or 1.
In reTa~tion to the hydraocarhgn reside or mu ), the tefm-Ph-: is to
be under st #6385/ 2ag crdleatkyng %smcoamlyg bierzfa%ﬁémeewéﬂ%ﬁ %qspgggl
1, 3- phenyl m@gzreﬁmémeaml FREcYEaNRs parﬁephatv%msqﬂcpmﬁ vslﬁmghé’hmlwuleéam

should be understood to Trepréesent Hg@eq)&/ rou . zo0 al
groups Sp tiltedhwitBgespaefyto éhﬂﬂﬂeinéaélob nayee CRg ¢ani @Htsefbt%ﬂ rnge pidiffgiesups

and may be {Lsd'[’bzﬁ-ltd' ref'éétgq%ll gﬁﬂﬁ?catxgﬁs éysﬁ@?\?&lﬁc%‘l;ﬁa%ﬂ%b}{erﬁahc smddtic A d N

Alternatlv y or1rn-a one Of nore group$ present In the
hydr ocar bosurphsinglyrdiscolie proppitize echy be rpeypesdd dletrayic ntr;zophamscare prefeeredr oups

L2 TR St i B o Wi 35

- G806 20- SC§1 dlsc@hapeg molteb§¥EZ Jsuch as u@éﬁﬁmé?rwlﬁﬂ/ﬂ%-&ﬁmt)msed\/\bﬁ B righeady ovi so

that no two oxygen atoms are directly linl:ed to each other. 'W and W each
r epr esent , highbiepravegaied gromefic gentealiepze. - These dggeoti@rompounds Freeof hmiefbpse 1| s

a~~d q 1 e@&!ﬁu%e'queBx%'ﬁgﬁﬂE ls¥e QPEqﬁﬁmus@osﬂy,@ﬁfghqglcm% We il ﬂea?r\'ﬂlb]reshght
absorption and problems in their preparation, which also hinders the chemical diversity of
the compounds that may be prepared.

25 There is, therefore, a need for new discotic liquid crystalline materials having
reduced melting points and viscosities compared to those obtained with calamitic liquid
crystals.

The present inventors have surprisingly found that discotic mesophases may be
obtained from rod-shaped molecules, which are more easily prepared and offer the
30  possibility of preparing material having diverse molecular structures. These discotic

mesophases may be obtained from molecules having calamitic architecture, by



30 One or nore of the CHZ groups of the C, _zo al kyl groups R~ and RZQZW
each be replaced, independently, by -Si (CH3)z- or / and by -Si (CH3) 2003
Si (CH3) z-. Awo goof11d AN 2003 W O 00/ 04110 PCT/ 1 B99/ O 287 Conmpowpqsipef12s7
formula (1) in which A~ and/or A" conprise an organosil oxane group are
preferred and in a second preferred enbodi nent of the second aspect of the

i nvention tikgodic@igNisito’each belé OF G péﬂ rhiSfkyd cHEY Rt Rlast HerBull8, 4rbb;5 Jwhich
-(X2)t z- (5p3)~SC(5 ) z0) m--Si ( z)n, s- (Sp4)ka(X3)o- ) wherein

Sp3 and Sp4s eabepmmeéﬂeﬂdém hguzﬁie@yse%lem stethk vuésthgrmhqrdn@le mcgwmerdtup@tSSpy

and Sp2 ab r ons

2ssi gned o5 nopehipaifid inRRstha BREPRTCEBIcKo (RS R0 17 Rk AL

desi gnati orisadaxmog;nmfatc(mi&o lapets R2 above, k3 and k4 are integers, each

i nt eger |ndepen havi alue of fromQ to 4, t dt3 are

i nt egers, each ﬁﬁ@ H%en?ﬁs gﬁl&i" P URS \‘fé?alﬁg Oéﬁ’ed’eB‘Ph‘FralzaA%H chainggayses the

i nt eger haykfigai Y@}daesrfahecf ERE {a aTd tlaq mt%ﬂﬁol@ﬁ.llér%r@s@ed &Sn?&ﬁfat PHYéa'aﬁlgatoval ue

of from1 to 10. The group may be the sane or erent and nmay
conpri se upilicwhamde@etbcmt@lgdhm@ aye ddp@ formtdiscetic magaptizseent of the second

aspect of the inyention prowides 20..co unds of for %‘:Z

conprises a gro[}g1 Oqorqp@pﬁg ngd a(% ng%e&?%me(lb %mcr é 55:1 gxgnc mI V) ~
wherein C matwe. Gdwilael appl@ﬁ&l%ﬂdﬁﬁlttlheyvdl@diﬂﬁenﬂteg’brﬁ@ﬂaﬁd ATRGN Ge dafe&ﬁaieac

car bocyclic or 25 heter ocycl ic Z~ to Z3 each |ndependently repr esent

- oo, 10 0oby, the mapureqf the coxpgun ro%zeula (Decegy. the_qompognd of degayla (1)
OCO- CH=CHip o ne&%ﬁ%&fy?fé in?ffurd! n1 34d fmdmeg a§§uﬂ}]e' Oﬂﬁ&eéﬁ froRP6 ol m eger
u W t t he

|ndependentnil avin e of fromO to 3 rovi so-t hat 'al +
a2 + a3 < ;arefarablyvm)mOl 0d 51 Howeyed NﬂemwmccﬂﬁmthQ@"/ fora8IA (IIl id polgmpsciial |y

preferredth rou t C4ar sel.ec mth fo o'

struct ural np Fé’g % f“l ?’ﬁjl“z)o‘i?frfn%e %g iﬁﬁo e)ra ?ro H( g@uz ( ~~2
~)ul s o ~s 0T$135uh{beﬁoff EQlehbhc enidaromatic fihg bferseHendt 508 Grows Me
|nvent|onthe(%y s M=Z and conprise groups of formula (IVa)

- CS (ZL3 coyaM@zmildspend upgo dw)wllcat{onllwa\)hl%@ﬁ &pmpourg! @5f0rrmela (& is gpge Ce

each i ndepgadenity 5 {i Eg?e@éra %Hfa BETREAL 1 CHTFxfohfauc%?rn%Ca}‘&hbt?c fihg

het er ocycl i c group; an 6 eac I ndepe ent represent -COO, -0OCO,
- CHz- CHzZ- , sysB@pR-, -CHzO, -CH=CH, C—C— CH:CH-COO -OCO- CH=CH or a'

single bond; and, 15 a4 a5 and a6 ar Qt int ager ~i_ pdepgendent |y
havi ng a val ue gi“’?’?’ gﬁcﬁ%?%s@cewrp RP% e p@gﬁy lgcﬁﬁg? 'an S gﬁycﬁg BE@‘ + a6 <
3 and secom;llgﬁo-hlfkakyoafbohﬂascl-Ofaeillqicaf%nyloaﬁB G’Iln@ﬁ-ﬂﬂd}'ﬂﬁfﬁohyloﬁpng}bu[&ﬁsfoa
trival ent group I t referred t

| val ent u
especi & | y EpHed lermetv et cromh ey eewd F%in Hféf SEbRnYh deeil H'eﬁecyl
structural ghadcglhn@fhox9, ethoxy, n-propoxy, i-propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy,

octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, octyloxycarbonyl,
nonyloxycarbonyl,  decyloxycarbonyl,  undecyloxycarbonyl,  dodecyloxycarbonyl,
25  methylcarbonyl, ethylcarbonyl, propylcarbonyl, butylcarbonyl,  pentylcarbonyl,
hexylcarbonyl,  octylcarbonyl, nonylcarbonyl,  decylcarbonyl, undecylcarbonyl,
dodecylcarbonyl, methylcarbonyloxy, ethylcarbonyloxy, propylcarbonyloxy,
butylcarbonyloxy, pentylcarbonyloxy, hexylcarbonyloxy, octylcarbonyloxy,
nonylcarbonyloxy, decylcarbonyloxy, undecylcarbonyloxy, dodecylcarbonyloxy, and the

30 like.



- ~9 JAN 2003 WO 00/04110 ~ L )uz ( L )uz ( L)u3, , ! N(L)uz ~J, OLL
, and PCT/1B99/01287 L ON" OO"' N.( ~N N~ L NN~ L )uz ~ L )uz=\ghiNe0os
for each of the groups MR to M33 of fornmulae (1V) and (1Va) respectively 5
L represents -CH3, -COCH3, -NOz, CN, or halogen; ul represents an integer
having a value of fromO to 4; u2 represents an integer having a val ue of
fromO to 3; andl"ha?.)pnemﬂessebstsutem(],m:ﬂgdrcrbnmsimgv Be yabbstimnedfbyf alloyh &yl and?2. 10
In an especi

{ preferred fifth enbodi nent  of tgy second as ect }9 %{1

i nvention tH Pél s 25 5 e MO GKHGw FBODH }’fa&gﬁﬁl rPYY. IHER BT N2
ar e i ndependeidaoms) whichlmayreplage B85S R fis, ihelule nr&c%)e )ggmaddr%ﬁaﬁm&rét ly
represent a group of formila V) Pz- Sp5- [(SI(CH3)

U, s- SpG X~ cask~ofmifrogen duaheri supatiaiiere iy |p95$@9r\@§9rgrorap5g$@bpasoallwloramlula;m( V1)

20 - ~~'SpT ~= 2003
her o 1o SO MR %ﬁ'é@rr oS o om-spgrice e bochil o heitgh{Ehe
-G -__C, onhgaysemghey bosinjladsadsiimtedy - O, -COO, -0OCO or single bond;
Sp' to Sp8 each i ndepe tl i a 20 stral eht - chaJ n al kyl ene
group, 5 especi éf“lyf“ét#dyfg @épbﬁpél e ancbgt Ay EOntaia ANy Arganostl HERY EEIE,
heptyl ene, 298y %‘%iﬁ‘e ABIR AlSSeHve Usioaede &N legy! ghegt R
representsaﬁ)@ o cﬁz&g\s )vzge\/\,{oﬁneerel n 108V\%wrgg&#%gn?§ % eBCH?% F,
C, Br or knd éxn@larzcon@noamrganosrwxm@rw with ohe peyere of thaother acbepenﬂant |y

havi ng d ndent |

navi ng'Q VEPVE §i¢ 8 Bimafoinfd AN B ol PREEBly 8 0B §PE] R

repr esent stcaBjrmwde@fboﬂoamlmdrMamegreumaﬁ an orfahodilokane greupt ovt hadr@iraand
are sel ected from phenyl ene or b| Zl e - and Z~ to Z3 each

i ndependen?ﬁf‘“?“é‘p“r"’g@@fff‘e‘ﬁ" ct 0(%%‘“8?““%(%9}’ oRARY olthRETouPERd M3
each i ndepgpgept:l ¥e 5%9&1%%&8&1 Qsﬂhggpf&fnuimgul a |Va wherein C, C-, and C8

are the sane and” are Sel ected from phenyi ené or bi phenyi ene; C represents
phenyl ene or bi phenyl ene; and Z4 to Zb each independently represent a

singl e;pond, - COO-- 05 g OFONSI(R 1,0 )mi-Si(R?)aJmz-(SPPia-(X Y - n

wherein T e

P is—a—polymerisable—group—selected—from—groups _comprising = CH2=CW-,
CHy=W-0-, CH»=CW-COO-, CH2=C(Ph)-CO0O-, CH2=CH-COO-Ph-,
20 CH2=CW-CO-NH-, CH2=C(Ph)-CONH-, CHp=C(COOR')-CH2-COO-,

CH2=CH-0O-, CH2=CH-O0C-, Ph-CH=CH-, CH3-C=N-(CH2)m3-,L HO-, HS-,

 HO-(CH2)ms-, HS-(CHi)ms-, HO(CH2)m3COO-, HS(CH3)m3COO-, HWN-,
HOC(0O)-,\CH2=CH-Ph~(O)ms

O R"
/ \

HWC—CH- |, @—CH::CH-
R'l

or @—ce:coo—




- 9 JAN 2003 The surprising abilin~ of the conpounds of the invention to
form di scoti c mesophases has been di scussed to above. The conpoundg $&N 100k
i nvention that have been found to be particularly suitable for the
preparation of discotic nmesophases are those having a bul ky group in each
of their peripheral alkyl chains B and B2. As nentioned 5 previously it is
bel i eved t katerdilhe presence of the bul ky groups causes the rod-shaped

nol ecul es of the inventi 0_associ at e reby form ng disc-shaped
el ements) whic ’%ﬁréscgfsé'm{]ié!i Roerlerad 'c’(?ﬁl?ﬁ %‘g‘bphases. Sui t abl e bul ky
groups i ncludenf idigf infaberhvikylalhesf Soas @%;vwel | as and organi c residues

havi ng bul ky atons such as germanium silicon, and tin. 10 Preferably the
bul ky groups dafmsehdreiegardaning arvableddi®PrHavi ng tetraval ent bul |y at om such

as ger n?ni um Rs}ég%ecsgﬁs a%pl_cg aﬁﬂﬂi'gfdu%' is especially preferred that the bul ky
groups conpri se east  one"sil1 0kane group. It is nmore especially

preferred thaR"egueéseofs a O Akyl gsuBmethuckyBtyano] RAllyBeorl; | east one sil oxane
group. It s, preferred that the central care nol ecul es having the
ability togPo _I %a"&i‘%‘ge(?f’f‘%“ﬁl@_ﬁiﬁf:?&%a g)ﬁﬁ)ﬁ‘%‘é%‘ 8fPUPeast one optionally
substi tut ed) grpEAL | Cm‘érin:@@é}@,réaamddﬁ?&ﬂéﬁlg@b(ﬂihé?a GAIDE o BiSTh o 40T €
preferably the central cores are selected fromthose that are able to

i nduce a cRland Ri ¢ neasbpndependentlymeprenghksirajghs chain ar brapehsdeGianrikykbgrowps;

i ndependent |,y attached t.o the centr o he nol ecule via a C _ZO

al kyl gtgacgp group a§ a&é?ﬁeﬁeéﬁ’aéglg ev.%i"fd’qrfoﬁgfgftérll&’ed si xth enbodi nent of the
s?cong aspget gf Lheisiaﬂ\lﬁtegérgﬂvmge\hiadﬁanf&'rmmwllmcd of formula (1) in whi ;:h
nl and n? gre both 0, B ~ and B i ndependen represent_a group o
formula (V) P3-Sp epmsertsaPaotm 1&1(’%&8‘%2’) nﬁﬁ@Y :EBal'l%)"g(CzQ)w{‘é?'ei n X

represents - O - QO.cit¥o)., B8}, -Crb0,)0! G061 18C0-DANG0-G2 R Loo-
-0,-C00,-0CO or single bond; Sp' to Sp6 each independently represent a
C, _ZO strai ght - chai nSa+t$Q0erOSH:08pS-e€eCHL, yOEHy tEhd)-, frldpyHerE=C-
but yl e{ge, pentyl ene, heX%glleF:eﬁd-BOd heptyl ene, octyl ene, nonyl ene, decyl ene,
undecytene, or dodecYi&He!c P andg JAN 2003 wo 00/ 04110 PCT/ 1B99/ 01287 P3

r epr esent st1gs by tit@@@e Raifig £hETERNS0 0pl. CHZ=CVJ' - (CO)v20wherein W represents
H CH3, F, d, Br.ar I; and v2isOor 1;'5 n/ is 1 or 2; nmBis 1, Mx*
represents a gr@upaEen fothehydroparorrsidee of égsmude (Ihnthe tggmarFd- isje bsame and

are sel ect . i i t liene or
b1 phony! oneiier O BRaRcRRf, Pl ?ﬁa@%ﬁ%@é@%ﬂsﬁﬁeﬁ%@?S’@s%“’ﬁ@f‘%‘%o‘ﬁﬁ igoee

or -0CO . fheosisne groppsiend prefemedafhe tem Bt gr shayidebef understandpe eqpagsartiaon of
mat eri.,aH S q%\r/l'k,lr;%olS di scoti c mesophases. The conpounds according to the

second” asp%ct' t™ie invention may be readily prepared using nethods that
are well known Tie €hs afled gaups 8p! drelSp’mmasheomprise bsanchedasr driatghe childe nlight ed

i n Houben- Wyl , t hoden der. Organi schen Chemi e, . Thi,eme-Ver |l ag, . Stuftgart.

1 parti CuEElPs MG M SRS S s | B RB R 1 Emidi Poab e daNS0

or ganosi | OXAN8aHRIPEH HHSdFREAPE5H HIMbR SMhe ], Sfoupt BREAT id tﬁ@hy‘ijfméhrsdai rd
(0]

aspect of the invention provides a nethod for the preparation conpounds

accor di ng ¢hgin mey decsplacess prdapersientleby Aue OF imarre EoMPS| sslealgd risem t+OngSa
0 cac Vel e MLCHEIT SRS TSRO TRORY S5, SRIGENE
Cd " o dCOOQ -6€w, ~0L0-0q 4S-00x, -CO-S-, -SOO-, -0S0-, -SOS-, -C=C-, -(CF2)-,

~-CD;)s- or C(Wl)=C(W2)-, with the proviso that no two oxygen atoms are directly linked

to each other. W' and W? each represent, independently, H, H-(CHy)q1-, F, Cl, Br or L.

The integers r, s and ql each independently represent a number of between 1 and 15.

30 One or more of the CH, groups of the C,.5¢ alkyl groups R! and R? may each be
replaced, independently, by -Si (CHa),- or / and by -Si(CH;),0 Si(CH3)s-.



-14x Ow-~ x Aa Hx 0O / y Ox -0 PCT/1B99/01287 0 SUBSTI T~1TE SHEET

(R-T1L~ 26) WD 00/ 04110 Scheme 22 0 0 HOOOH i) SOCIx ii) =
Et~N DCM O O ~~(CHx)9- O O -(dix)v'~~ 0 0 Hiii) ) ~Si' 'Sii | THF | Et~N
©:) ~O H ~PtWOOWMB10 Benzene - 9 JAN 2003 PCT/rB99/ O 287 O O BEttAsdohi28s7_~ O
OO-(CHX)u-Si yi / , \ VUis - 9JAN 2003 WO 00/ 041 10 Scheme 3: \ OH

~CQ(CHz) sO0~ O O 1) CH-SOzdl N THF DVAP - O- O O ~
O~Cg CHZ§ sOC~ ~~§c%?.pBL@@ foggn}la ?Q—m whlch z(md/or XIE comprise an organosiloxane

group are preferred and in a second preferred embodiment of the second aspect of the

invention the groups A' and/or A? comprise a group of formula (III)
5 X~ (Sp - [(SIR)20)ms-Si(R)2Jme~(Sp e (X3 - (I

wherein

Sp’ and Sp* each independently represent the designations assigned to Sp' and Sp?

above,
10 X?and X3 each independently represent the designations assigned to X' above,
R* and R* each independently represent the designations assigned to R' and R®
above, !
k3 and k4 are integers, each integer independently having a value of from 0 to 4,
t2 and t3 are integers, each independently having a value of 0 or 1; and
15 mb5 is an integer having a value of from 0 to 10; and
mé is an integer having a value of from 1 to 10.

The groups MG' to MG® may be the same or different and may comprise up to
three bridging groups. A third embodiment of the second aspect of the invention provides

20  compounds of formula (1) in which MG' comprises a group of formula (IV)

-C'(Z"-CHar=(Z*-C)aa~(Z*-Cas - (IV),
wherein !
C'to C* each independently represent a non aromatic, aromatic, carbocyclic or

25 heterocyclic group;
Z'to 7} each independently represent -COOQO-, -OCO-, -CH,-CH,-, -OCH,-,
-CH;,0-, -CH=CH-, -C=C-, -CH=CH-COO-, -OCO-CH=CH- or a single

bond; and

al,a2 and a3 are integers, each integer independently having a value of from 0 to 3,

30 with the proviso that al + a2 +a3 <3.



Orgi11ii S04 Fl 20 Acet one O O O-O( CHI ) 60C~CO(CH2) sO~ 0 ~/ " ~O O HO
HO({ CHZ) 4Si OSi (CHZ) 40H DMAP | | DCM PCT/ | B99/ O 287 15 WD 00/ 04T @Jmmﬁm
4 _ 00~ ~Oyolgulidio SI "SI '~ HX). 000 ~0-1) ° 1~Osl Hibbkboss

THE / Et3IV ~Pt: DVIMG~ Benzene - 9 JAN 2D03 PCT/ | B99/ Ol 287 \ ~. ?ii”l’li% -0
O-1 0L (~fii)~Sl 'b s~/ )4 000~ 0O 's~-d Ib-s. 0 b 17 - 9 JAN
20D3 wo oo/ oal | dt Scévpemally pf2férfed-tGatHhOguPs O’moﬁ/“a%&cte‘&-from the! folibwirg) a O

10

15

structural formulae:
(L Jui (L) (L)
WL R <

(L) (Ew |
ég 53 NG ( E)w
(L) (L) : (L)w (; e ( ;)ul -

0wy, AN w A

In a fourth embodiment of the second aspect of the invention the groups MG? and
MG?® comprise groups of formula (IVa)
-CP(Z0-C8Yat-(Z°-C7)a5-(Z8-CPgs - (IVa),
wherein:
C®, C8, C" and C! each independently represent a non-aromatic,
aromatic, carbocyclic or heterocyclic group; and
AR WA each independently represent -COO-, -OCO-, -CH,-CHj3-, -OCHa-~,
-CH,0-, -CH=CH-, -C=C-, -CH=CH-COO-, -OC0O-CH=CH- or a
single bond; and
a4, a5 and a6 are integers, each integer independently having a value of from 0
to 3, .
with the proviso that firstly a4 + a5 + a6 < 3 and secondly that at least one of C° to C*
independently comprises a trivalent group.
It is preferred that C’ is the trivalent group. It is especially preferred that C’

selected from one of the following structural formulae:



o [Pt:DVIMS) Ben2ene 20 O25 30 ;) HIli. ~~~ ~~~~ OOONIiii) DEAD PPh3 T
HE PCT/1B99/ 0287 Too ~ (CH4 ,S- W~S! (FHz)a O o 0 18 =9 $ANS2A88 2003
WO 00/ 04110 PCT/1B99/ A 287 The organosi | oxane conpounds according to the
second aspe®OB¥04He i nventi on may be used al one or as a conp®AEMBIIGI28]
liquid crystal m xture. Liquid crystalline materials conprising a conpound
of formula (1) may be used in the manufacture of LCPs. A fourth aspect of
the invention ttkeiefore cqqpy;ses a(|lﬁyld crystalJine material 5

conprising a G nd of ref erably—t'he |iqupgNcrystalline
materials conp s at | tmo caggééénts. {e @dditioN onents nust
be mscible wt he conp d of foNmdlta (1) a y sel egt@&d from known
nmesogeni ¢ materi al §uch as those reported in Adv.NMater.” 5, 107 (1993),
Mol . Lig. Crsyt. 3g#¢*™1l1 (1997) J. Mat. Chem 5] 2047 (1995) or in patent
applications

JSW- 5, 567, 349; No_GB-A-2 R97 B56: GB-A-2

299 333; DE- A- 24;, EP 40, yE 1 an -A-0 606
939, optionall | ected froReE 306 940 P A-0 606
939. The formoflthe Iiquid crystal jmateri al qu upoh~¥he

application in which it is to be wsed and may bé present as a liquid
crystalline mxture, (co)polyner, 15 elastoner, polynmer gel or polyner

net wor k. Poly et wor ks hay, een found to be of particular use and in a
first preferre odi npgt ofrtWwe fourth aspect of the invention there is
provi ded a pol yr@&r network corfprising a conpound of formula (1) in
crosslinked form Preferably the polyner network conprises at |east two
conponents, at |east one of which is an organosil oxane conpound of formula

(1) 20 The pol yrrer ekugick: diey oPmeREGRANY! RIVIISreoRRITEY) B (1o of 2 '

nmesogeni ¢ m xture conprising: i) | east one chiral oriand achiral
nmesogeni ¢ polynerlsabﬁﬁcwwﬁpound ||) at | east one organosil| oxane conpound
of for g”' a l; and L represents -CHj, -COCHj;, -NO,, CN, or halogen;
ul represents an integer having a value of from 0 to 4;
u2 represents an integer having a value of from 0 to 3; and
ul represents an integer having a value of from 0 to 2.
10 In an especially preferred fifth embodiment of the second aspect of the invention

there is provided a compound of formula (1)
wherein
nl and n2 are independently O or 1;
B* is hydrogen;
15 B'to B each independently represent a group of formula (V)

P2-Sp’-[(Si(CH3)20)m7-Si(CHs)2) ms-Sp°-X - (V)
A' and A? each independently represent a group of formula (VI)

20
-X3-8p’-{(Si(CH3)0)ms-Si(CHs)sJm10-Sp*-XC - (V1)

10



25 1ii) an initiator. The chiral or achiral nesogenic polyneri sabl_eq 0
conpound may be an organosil oxane conpound of fornmula (I1). Alternat M@%r
in addition, the polynerisable conmpound nay be sel ected fromthe known
mesogenic materials referred to above. 30 Preferably the chiral or achiral
pol yneri sabl e c\c;@g%und i ncludes the nematic phase in its thernotropic
sequence. 19 vl'04l 10 - 9 JAN 2003 PCT/1B99/ 01287 The pol ymer networ k
may optional ly corvgkse f wathpidep@idBomertpsesedines e-danelaOe-,Lociherc=C-, or
pol ynmeri sabl e conpounds, stabilisers and dyes. The additional polynerisable
conmpounds preferably conprd seglebearh espespdemiCt. <SAPouREhavsingledonieast one
pol ynerisabl e fungti enal qgroup Lal [.ac at nd 5 An
sui tabl e stabil ;ﬁ;oe&o Sﬂat pr gglérr’lc{cgg’gaﬁeégg i’JFérggésngo%ﬁéﬁ%gﬂégggﬁé%éﬂlﬁﬁ %’ﬁ?p’f or
exanpl esduring storage of espezidifyxethytenegyomdents esutylend, hpertylghd, dhexylene,
crystalline m xture accor%ianng to the {nvention. A broad range of these
conpounds is commerci al | y BsHlansn| QYIRS c APn¥RGy| eeYieRs| ybadecylene, or
4- et hoxyphenol or 2,6-di- (dbdgquéﬁle) - 4- hydroxytol uene (BHT). If col our
filters are required, dyes may be added,to the mxture. In a preferred 10
enbodi ment of tH& inventi aepreseats|CHACW ras (oW réCAb2@ye. The chiral or
achiral polynerisable WESQ%P&?C] conpound may be present in an anopunt
conprising 0.0l to 99% by d) t of the liquid crystalline polyner network
m xturgp preferably 50 towW5% beprehg!H, CANE, Ol,Brmwd] dmdxane conpound of
formula (1) may be present .in an_anmount from 15 0.1 to 100% by wei ght of
the liquid crystalline netddy R or biref erably from1 to 50% by wei ght. The
initiator is pr a LR LAt i r cationic
nitiator that 18 BRandnt o e A &l o Tet gt of
t he pol ymer ni ximf &d mpi@f eredibtegersseagh tndepersiendy bgvinga ghlue o0 o¥\ben t he
m xture further ¢ [ises tapiLi .this is generally present in an
anount conpri si Wdt%ggﬁgrog%obyﬁmngé%h{ﬁ%o’t he liquid crystalline m xture,
pref er abl y MGbrepeesdnts @ glouppdfformmilgi¥ . These pol yneri sabl e |iquid
crystalline m xtures may be formed into liquid crystalline polynmer (LCP)
films and a fif "f°Edhect of the invention provides a LCP film 25 conprising
a conpound of feftngd &3Ghy C* bfeRh bdniBad®Pate B8edieR HbiYpHRAPRR Shitenyiéne;
pol ynerisation of a LC m xture according to the fourth aspect” of "the
invention; a filndconprising the LC mixture is formed on a substrate and
pol yneri sed usi A |1 ght I [LOSS=] | | e dC t al_,pol yner
(LCP) film e W2 4 ehg?‘f%}g‘\ﬁf’°§ﬁe§e?‘ean%‘lé$’§t|6§$% LBl by BB AnaPD YT
i n t he2eanM@tanr GO feacteiniepeadaulyrepresenar gguipddforndfa By i cal grati ngs,
filters, retarders‘tL .pi ezoel ectric cells or thin filnms exhibiting non-Iinear
optical propert"®§®iho 9 jAN 2003

C3, €%, and C? are the same and are selected from phenylene or biphenylene;

C’ represents phenylene or biphenylene; and

Z* to Z° each independently represent a single bond, -COO- or -OCO-.

11



wo 00/041 ~ o PCT/1B99/01287 Different nmethods can be used for the
formation of the sought LCP network, starting fromthe pol ymerlsag ﬁ 20 UId
crystalline m xture manufactured as descri bed above. Transparent

such as coated ITO (indiumtin oxide), glass or plastic substrates, my be
used. Preferred substrates include glass or plastic, especially those 5
including a | ayé%eéﬂrpmmg@bﬂmIoﬁthﬂmmmﬂncbcﬂfymndmltm t@fdrmybacom

phot oori ent ed P d s _ar i

Gt for m or PENPRErs PR PERisHERte t SBBYE ThR P RBo G o PR ImieRubh Bl Een 1 on
of LCP fil feunditd Db@aﬂﬂnlalrl@wu&ﬁﬂ)lyfdrfm@pxbﬁﬂhndrooﬂmﬁibﬁafmekd’tﬁaiﬁ@Efé&hd)sﬁn of
defects or inhonogenities, This _can be achieved by fo ng the

pol yner i sab#@ng ? Gulky spyringach ﬁémﬁrﬂe{}P@rﬁlrﬁ“ﬁ’l ghaips B MdIBr} A fa%ﬂ“ﬁgeq he

m xture be ) n sheared
R e b e S e A L
filling t hmomuy:mefﬂEabV@tiqnqqmoclagpsb%rbby foemirigxdisn-ghapest elgaents, whiahfar¢ he
said substr cuy th, for exanple, by UV light, preferably
in the pr esstg?fﬁgmg g‘“?f@ﬁ%’l £n°|p?llgs§ ‘or, such as lIrgacure. 15 The invention

wi || now be desguitdbgel bwmyhgrb&f:ernenﬁe fluorihbted falldyl o¥didi@s ax avfll 8%and \bagdnad | ons
on these falling within the scope of the invention wll be apparent to a
person ski TeFidyes IFPVt“FFeb‘élkY atogs qup,}éaq BAMBRIRY Sibigar @ dint he t her not r opi ¢

h bb t N
phasesgar € a rP &Eﬁ R Cb%ﬂ{%'lo Yips é% rs'é d? Adx@?es?&,eggmgg%aga@t%m Ic

nematic N* chira erl otropic
1, 3-Bi s- {Mtem-wzbaslgemﬁumnyshbgdnom}dﬁm~Itos<9$pbcxph3epx;elfdrtedlthdt thel Bulky, grbups3,

3tetranet hyl di si | oxane CHx) s~ ~ 0- 4- Sr-0- S 40 ~ ~
O-Cry o+ 0-Sergprisp T 1BRRE of FisaB Gipepod) DT SSroinl PR Al 8 BEdHexy
ester O ogroﬁpm*rﬁ,{cmal,glwatmsao&tg,m@ﬁ g@@ngtl on of 6-chl oro- 1- hexanol
(27.3 g, 0.2 nol) ,trlethglamne (56 m Oml) in 100 m  of

di chl or onet hanelt 18 gB¢fgrred ithaythg cantal; ??F%Pﬁé‘épl%ﬁ%rh%?@oweeﬁbﬁﬁléﬁ%é?@ a

acr oylehl ( I te
addi t |1§n ?c%%&?nc nm%g-%pzléggr é’gg‘?{l géng %P)l(%aaér’"gﬁe aocsé’%st [ gr ggyygﬁﬁﬁdo?&wmgﬁpcgm%rﬁr e
over ni ght ,arginati¢ ed‘bDC}’mCtmﬂthm Mordipc¢ferablyntbe lranteal &ores \eas brdettadi fromwat er

(200 ) apd Sauraied Nadh ooLubhan faoAB0 ). The organic phase vas

dried over 'magnesi um su ere €vaporated to dryness. This gave
43 g of a browdll lﬁbtﬂkj' cﬂﬂxpaa&rpncférabrymiul@tndeﬂ'diﬂeﬁtli)ust&clﬁtrdadtlfetcemaﬂ cbid dfer ed
over a sil calu ne/ Et her : I to give 21.45 g of pure
acrylic ac‘;'l "t?HleoY‘?)ﬁgsiP F@’é&é’?"er?%‘l’@séﬁ?’&ﬁ%o%’@ﬁrl ester was dissolved in
500 mhpof 15 ac,etp?mne@@t@h @mdm@h BMHeORESIR bBferSofOhe ifberfordRoVide0d
heated at reflux for 22 h. The precipitated sodiumchloride was filtered

of f and t@%ﬂ@éﬁffml%ﬁwcho give a yellowish residue which was

di ssolved in 39@5% 9f. d&gr and washed with water (100 nl), saturated NaCl
solution (3.x 1 m“)‘ an ried over magnesi um sul fate. The magnesi um

sul fate was remd\vad B)yeafchlmdeaendnntly Rensemla godup dffosttie VISl vent gave

acrylic 20 aci 3 is e Lew sh oily conpound. Yjeld 3l.74
g. (b) Acryli cd%c By 1((.’.%??%{) %‘i%?)gﬁré'\ﬁ‘yrko- oxy) hexyl ester /11-8F 11 U 25
22 259 JAN 200rersd® 00/ 04110 PCT/1B99/ 01287 A solution of 4,

4' - di hydroxyb| henyl (3.72 g 20 mol ), acrylic aC| d 6- |odohexyl ester
(4.21 g , 1) and pOERESTHMQ arthommaD ¢ § =C-187 3#ipsls beid. pVE (50

m ) was stl rred over ni ghtesg&mﬂgom Le@s@ﬁt‘.@t@t%ral\gle%eﬁ@r argon at nosphere.
The reaction mxture en poured into HO 3 100 M) and extracted

with ether ( 3 Sp’ ZQ)Spm ). eathdndependently represent a C,.5 straight-chain alkylene group,

especially ethylene, propylene, butylene, pentylene, hexylene,
30 heptylene, octylene, nonylene, decylene, undecylene, or

dodecylene;
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5 conbl ned organi c extracts were washed with saturated NaCl sol utign &200
m), dried over magnesium sul fate, filtered and evaporated to dry'hQ 140 e
crystalline obtained was purified on silica-gel colu

CHzCl 2/ Et 20 WB%B%? This gave acrylic acid macfr%?um
6-{4' - hydr oxybi phen- 4-yl oxy-) hexyl ester as white crystalline material.
Yield 2.5 g. 10 f3c) = . =CW-. .

1, 3-Bi s[4-(4-0x0-4"-(6- acryFrgfléltn&?/ﬂ}éc}(r%%nxglr)%ﬁ%kclje\ﬁyI )rglﬂ-{z E“ (CO]).VZO, 3, 3

t et ramet hyl di sil oxane | | wharein(CHzZ)s0 ~ ~ o-(CH=) a

~~" O~~i - (CHz) aC- ~O~-Q( CHi ) O .15 To.a,,S ' f acrylic acid

6- (4' - hydr oxybi phen- 4-yl ox )hé)%%es%gstlélr ek-i'i,%?&ﬂ&%org Xn’m)l ),

tri phenyl phosphine (TPP) (W.i86o0@1; 5.2 mml) and I,
3-bi s(4- hydroxybutyl)-1, 1, 3, 3-tetranethyl d|S|onane (0.70 g, 2.5 mmol)
in dry STHE (30 M), dB8ledSa©r8C and mai ntai ned under argon atmospher e,

di ethyl azodi carboxyl aée (0491 g , 5.2 mml) was 20 added dropwi se over 30
mn. After conplete a d|t|on the reaction mxture was stirred at room

t enper at ure for MGhouesresdntsemgreuppdfcamath fla dryness to give a residue which
was purified by chrorm}&o raphy over a silica-gel colum (CH2CI2) to afford
1, 3- Bi s[ 4- (4oxo0- 4" - (6YHE W oyl oxyhexyl oxy) bi phenyl ) but-1-yl]-1, 1, 3,
3-tetramet hyl di si | oxgrtecasaphidieafer Yisd éﬂa}denﬁndmér@rde?e'cted\/fr‘éhﬂ phedyléhe2®r Thi s
conpound has the follow hg t her not ropi ¢ sequence: I{ 99C I The fol | owi ng
conpoutfls may al so bénmhea per&sd in a similar way in accordance with Schene

1: \~o_(c 0 23 £1B99/ 01287 O O (CHx)s o

O(CHx)g Si-OSi -O—SI %@M%gg%&%%&%&%&%?g o0O0\ - o--o(O()CHx)s

0 0 O (CHx) 00- o( CHx) & t®ZbedcBlixdependently Seplesenia dinglé borﬂ (@w)&@o:e-

~O0~0 (CHx) 4- SI-O—SI-(CHX)aO 0-00 ~O(CHX)s-O~ ~_--~ ~~,~(~~~00 20

Exanple 2: j 1.1 : 4', | "]Terphenyl -4, 4"-di car box~ c aC|d bis-d 11-f

3- (4-acrvl oyl oxmuwé&mﬁouads%m% paﬁx&&atﬂryadﬁﬁww!f&ltﬁé %@gﬁgﬂ%ﬁ%&gﬁeﬂdwmlﬁét er
S

~S~- HO~~0O CH ( ( x)~ !
15  discotic mcsophases
The compounds according to the second aspect of the invention may be readily
prepared using methods that are well known to the person skilled in the art, such as those
documented in Houben-Weyl, Methoden der Organischen Chemie, Thieme-Verlag,
Stuttgart. In particular, the compounds may be readily prepared from direactive
20  organosiloxane compounds according to any one of Schemes 1 to 5. A third aspect of the
invention provides a method for the preparation of compounds according to the second

aspect of the invention comprising reacting a direactive siloxane with a mesogenic

compound comprising at least one carbocyclic or heterocyclic ring system.

13



24 - 9 JAN 2003 WO 00/04110 PCT/1B99/01287 a) [ I, | ~ ; 4,1 _ N 20
"JTer phenyl -4, 4"-di carboxylic acid di undec-10-enyl ester O O/ ~( CH?)JSSx (g [g 5
i 10 15 20 25 A suspension of [1,1 ° ; 4',1 ")terphenyl-4,4"-dicarboxylic
acid (6. 37 , 20 mol) in 100 m of thionyl chloride was heated at refl ux
for 12 h t heMOtAO&HY1 chl oride was evaporated by azeotropic dPEFIBIIZEN
The crude yell ow resi due obtained therefromwas m xed with 10-undecen- 1- of
(7.49 g, 44 mol) in dichloromethane (300 mM) and triethylanmne (8.9 g ,
88 mmpl ) was added dropwi se to the resulting m xture. The reaction m xture
was stirred at 6 h at roomtenperature, then poured into water (300 nl) and
extracted with dichloronethane (2 x 400 ml). The conbi ned organi c extracts
were washed with saturated NaCl solution (500 m), dried over magnesi um

sul phate, filtered and evaporated to dryness to give a browni sh residue

whi ch was recrystallised fromacetone / dichlorometane: 9/ 1 to afford
pure [1,1";4",1"]terphenyl -4,4"-di carboxylic acid diundecl0-enyl ester as
white crystailine material. Yield 8.97 g. b) [ 1,1 "'; 4", 1

"] Ter phenyl - 4, 4"-di carboxylic acid bis-

11-[3-(4-acryl oyl oxybutyl)1, 1, 3, 3-tetranet hyl di sil oxanyl Jundecyl} ester o,,

oi ~1, \s/-~0"z>> 00~ ~o0-~CcH)-~~sr-o0000O0 To a/pixture of [1,1
. 4,1 ")terphenyl -4, 4"-di carboxylic acid diundec-10-enylfester (Sg, 8.03
mmol ) and 1,1, 3, 3-tetranet hyl di sil oxane (8.63g, 64.24 my in benzene (20

m), stirred at roomtenperature and under argon atnosph re,ﬁgo p,| of

pl ati num di vi nyl tetranet hyl di si | oxane catal yst [PT: DVTM5] (c@nplex in

xyl ene, 2.1-2.4% platinum was added. The hydrosilylation régaction started

i medi ately. After stirring for 1 h at roomtenperature, fur§her 5 p.| of'
the platinumcatal yst was added to the reaction m xture, whijch was then
heated at 70C overnight. A further S ~1 of the platinumca st 25 -9
JAN 2003 wo oo/ oal o PCT/1B99/01287 was added and the tenpgrature was
increased to 80C. The reaction mxture was stirred for a furither 1 h at
this tenperature. Renoval of the benzene and exég fromthe
reaction mxture by distillation under reduc pasty yel | ow
resi due that was m xed with hot hexane ( 10
filtered hot and 5 evaporated to dryness.
in 40 m of-dry bengene and mxed with 3-
The resul tifg sol utg on was stirrgd. for 1
t he pl at hum cat t was
m xt ur e \Fas\ heat to 80C
was addegat t he Teacti,on
80C. 10 e\resulting dar
gi ve a dark/pasty r &slue
m xture 10 of INFwas
and under N&Z of @& solutio
of dry THF. After conpl ]
stirred for further 6h at room¥ eraturg. THF gnd excess Et3N 15 were
removed under reduced pressure ta givecgégz;k-y |l ow resid hat was

di ssolved in m ni nrum CHzZC12 (80 ®,.) and i Lo~ 300 m Et 20. The
precipitated triethyl anmoni um sfa wer e rennvedf%y\filtration and the
filtrate was evaporated to dryne to give a brown residue 4.2g) which
was purified by chromatograpy on [Si 02 col um usi ggrEt zO / ne : 1/ 4 as
eluent to give [ 1,1 ';4',1 "]tephenyl-4,4"20 dfcarboxylicdcid
bis-{1,1-[3-(4-acryl oyl oxybutyl)-1,1, 3,3 tetrane{hyl di sil oxamyl ] undecyl }
ester as pasty white product. Yield 5.58 g. This )onpound ha® the foll ow ng
t her not ropi ¢ sequence: D 40C | The foll ow ng conpounds may éfso be prepared
inasimlar way in accordance with 25 Schene 2:\\ S~-(~Hz) n-F~~~ (Cli Z) u-~~

~s~:-ti o-sl~ 0 old o 30 2s o
O
= /

-14-

asty residue gvas di ssol ved
en-1-of (2.31 g3 32 nml)).

at epom tenperggature. 10 pl of
sol ut §pff End the reaction

gher 10 pPR ®ft=t he pl#ti num cat al yst
1 Xtueewhi-ch s stirred—ox a f@®ther 1 h at
reaction m xtudre mas:pvaporated—ﬁb—dryness to
ich was dissojved i@ 120 m of dgy THF. To this
ise additiqfi (at -10 to OC
.9 g, 32 @l) in 30 ni;
reacti on m&ture was

SUBSTITUTE SHEET (RULE 26)



. 9 JAN 2003 10 15 20 25 30 WO 00/ 04110 ~ |

Si-(CH)t~-O000Si-000O0
PCT/1B99/ 01287 -(CHZ)~t-Si ~/ OS i OON(CHZ) uw O~~~0 (CHZ))) Sk~ gSJAN 10N
O-Sli O O Ovhoefis-(CH2)11-~ OO O (CH2)u Si i_OOSli O GiPipdoferay. S
i=z000o0 ~,i ~o-(cH)u ~i o ~00sl~~000000-fCH)s-O\ / OOO0O
OSi-(CH)~i-00(CH)N-~~ 5~~ Si-O0 ~-(CH=pPO O (CH)~~ O (CH)~-0 O 27 9
JAN 2003 WO 001 04110 PCT/1B99/01287 Gchem€QCHx)4- iW- i~-(CHx)O ~ ~

~Q(CHx) n0O~ O 10 15 Exanple 3: 1 3 Bis {4 [2 5 di (4 (6
acryl oyl oxvhexyl oxy) phenyl car bonyl oxyl phenyl car bonyl oxyl but-1-vl~-1 1 3

3-tetramet hvl di sil oxane -co~c~ § o _~cocg¢_ 20 0
HO~0~0-,

i) SOCl, ii) A(CH;);OH

Et;N
DCM

{CH3)g—
//— 2)s
0
. iii) r—<
D H\,Si’o‘Si/H 7
A THF / Et,N
| i) \/\/OH
[Pt:DVTMS|
Benzene
Y
o) 0
N O—~0O—O ¢
Si—(CH;)~0 O——(CH ) ~Sf [/
id o-9

(. ' s
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28 - 9 JAN 2003 WO 001 04110 PCT/1B99/01287 a) .

2,5-Di -[4-(6-acryl oyl oxyhexyl oxy) phenyl car bonyl oxy] benzal dehyde O-@ JAN 1003
O-Q(CHz) sOC~ ~CO(CH2)~ \\O~-1 | ~O-005 A solution of nmesylchloride (4.23
g, 36.94 mMmmNQOY@HIMO m of dry THF was added dropwi se under aPgbiB®HEI87a
period of I5 mnutes to a cooled (-25 C) sol ution of

4- (6-acryl oyl oxyhexyl oxy) benzoi c aci g gnd ﬁ.ri ethylamne (20 m) in 80 m of
dry THF. The reaction mxture was th red for 60 mn at -25 C, treated

with a solution of 2,5-dihydroxybenzal dehydg, (2.3 g, 16.65 nmol) in 60 m
of dry 10 THF contai ni ng 195\3@0(@12) Purther stirred at -25C for 2h.
The reaction m xture was then all owed wapm t o room t enperat ure and

stirring was continued overnight. The reaction m xture was then poured into
120 m of saturated NaHCO3 and eX€M80iGkdi)w, | % 200 m of ether. The
conbi ned organic extracts were waBfed wth 3 Cl (200 m) and

sem -saturated NaCl solution (2 x™®H0 n¥MARried over 15 MyS04, filtered
and dried to give a slightly yellow pasfy material. This was purified by

fl ash chromat ography over a short silica colum (CHzO 2/Et20 : 19.5 / 0.5)
to give a white residue (9.25 g) which di ssol ved i CHZC12 (25 ml) then

recrystallised fromethanol (250 nml) to ghkve i

2,5-di-[4-(6-acryl gty_l—oxyhexyl y) o%‘fggﬁr?zca—Mehyde as a wite
crystalline materi co\(j;@zl,ﬁd@_&g.
2,5-Di - [ 4- (6-acryl oyl@xyhexyNoxy) phenyl bonyl oxy] benzoic acid \\ O
~CO(CHz)60 O\ O O O CC 29 9 JAN 2003 WD 001 04110 PCT/ 1 B99/ 01287 Jones
oxi dant (Cr03/H2S04/ Hz0) (48 m) was alded to a ice-cool ed solution of

2, ~-di - [ 4- (6- acryl oyl oxyhexy| R¥35A¢%JI(car bonyl oxy] benzal dehyde (8.24 g, 12
mmol) in acetone (300 m) in opwi sq fashion over a period of 30 mn.
The reaction m xture was stirred overni'ght _.at room tenpgyature. The

sol uti ons were washet—gbidh,)) til e orange col oration di sappeared (6
x 250 m). The col ourléss or gaR sol ut i grOODbt ai ned was washed with
saturated NaCl solution (2 x 300 M), &% ed over MyS04 and filtered.

Renoval of the solvent gave pure

2,5-di-[4-(6-acryl oyl oxyhexyl oxy) phenyl caf bguyl oxy] benzoic acid as a white

crystalline 10 materi al . Yi,gj(gHzﬁSié igmz)gaﬂ DMAP
1,3-Bis-{4-[2,5-di-(4-(6-acryl oyl okyhexyl pxy¢gmhenyl car bonyl oxy) phenyl car bon

resulting green-orange m xture was fil ere%b de@@e a green
precipitate that vvas}ﬁlashed Wi " 608 det Rer/ Tﬁ:e 20ni ned or gani ¢

yl oxy] but-1-yl}-1, 1, 3, 3-tetramethyldis+loxane 0 -colC 15 To a stirred
solution of 2,5-di-[4-(6-acryl oyl oxyhexyl oxy) phenyl carbonyl oxy] benzoi c acid
(0.77 g, 1. 1 O nmmol ), 4-dimethylam nopyridy ggwo %1 rnnmol ) and

R é)a?

1, 3- bi s(4-hydroxybutyl)-1, 1, 3, 3-tefy hyd di N4 g, 0.5
mmol ) in dichloronetha C6&51:)r5J@‘-1<§C’ sol uti on of

N, N - di cycl ohexyl car bodi Q)lm deG(O. go, 20%=0.10 mmol ) in dichl oronet hane.
(5 M) was added dropw se over a period ofol ~ mn. The reaction m xture
was warmed to roomtenperature and sti rreq\CgMprni ght. Renoval of the 30

- 9 JAN 20Q@B WD 00104110 PCTI 1 B99/ 01287 s;@l vent gave a residue which was
then purified by chromatography over a shobt silica-gel colum (CHzd 2,
CHzCl 2/ EtzO: 19 / 1) to give st

1,3-bis-{4-[2,5-di-(4-(6-acryl oyl oxyhexyl o¥#phenyl car bonyl oxy) phenyl car bon
yl oxy]-but-1-yl}-1, 1, 3, 3tetramethyl disid oxane as a white crystalline

material . Yield: 0.59g. § 9 0
CO(CH)O—@-—<
//_ 2)6 o o

O

0
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5 This compound has the follow ng thernotropi c sequence: N 43.8C | The
fol | owi ng conpounds may al so be prepared in a sinilar way in accorgghk 0l
W th Schemewi ookfiide 20 25 30 35 40 31 - 9 JAN 2003 WO 004 g%%@
PCTI 1B99/ 01287 O 10 15 20 25 30 35 40 4~ 32 - 9 JAN 2005 F64110
PCT/ 1 B99/ 01287 Exanple 4 Preparation of Nematic LCP Filns A m xture of the
foll ow ng conpoBeithse 4 n Ani sol e was prepared: 5 70% 10 0 15 O\\ O o~ /~
~( ~~o(CHi )60~ == ~Q(CHi )60~~ ~I ~ 00 14%0 0 . ~ ~s~-H=>..-000 0

o_(~H=~,~ ~~, s.-0 Db-s. 0
=_ Y @ o‘%f@ok_/_\.—_
0
(Er,
st ]
s

“ (CH,),

d

o]

iii) _{
7

LN N THF /Et;N

[Pt:DVTMS|
Benzene

s
“ o
st

“ (CHy),

il

045~ o
o
) i—:} l/_/'_\_/ ] |

1

(o R
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r~~-vvo0oOo olo%30 1, 4-butanediol diacrylate (Al drich); and 6% 35
SOppm of 2,6-di-(t-butyl)-4-hydroxytoluene ( BHT ) inhibitor merB.Mﬂdﬁﬁ to"’
this mxture in order to prevent premature polynerization. Polynerization
was started WQIiOK§4BOO ppminitiator such as Irgacure 369 (comPETdBEN(1P87
avai | abl e from G ba Gei gy, Basel, 40 SMntzerIand) The m xture was stirred
at roomtenperature and then spin-coated | ass pl ate having an
orientation |ayer to forman LCP f|In1of nmin thickness. This film

was dried at 60C for 1 or 2 mnutes and phot§2z§:jﬁblzed by irradiation

with 33 - 9 JAN 2003 WD 00/ 04110 PCT/A48B99/ Li ght~f or

approximately 5 nlne\ﬁiéa%\roo-ke (0 4ID an N~?hfﬁ§%\he¢e using a
wel r : '

Mercury |amp. The i el ows the nematic nesophase at room

S

. =0 addition this filmexhibits a
tilt angle of about 30 relative to 5 t he Iane of the substrate, as shown

by el lipsonetric neasurenents. Exanple 5 aratlon of Nematic LCP Filnms A
m xture of the follow ng conponents in a fe was prepared according to
the 10 procedure of Exanple 4: 15 20 0 6 5 \\ /|~~~ ~\ 11 ~CQ(CHzy60~~ H
~Q(CH )60~~ ~ ~00: ~ ~ \~ON 30 70%34%0 O\ j \SI-(CH )rO0~ ~(CH)r vy

i SIi-0000 i/ ~~~\ 10%3 5 ~00 4- but anedi ol di acryl ate
(Aldrich); and 6% 40 34 - 9 JAN 2003 W£ﬁ80/04110 PCT/ 1 B99/ 01287 The wel |
oriented filmshows the nematic nesophas roomtenperature with a
clearipmg point of 86.5C. In a thls Dln1exhibits atilt angle of
about 30 relative l_/TﬁQ_Eya trate, as shown by ellipsonetric

measur enent s.

O

1 i) ~ /0\ ,—\—/—\o of
DEAD
THF
[P:DVTMS]
Benzene
Y
20

@ (CHm
/ﬂ
Q\_Jr—\L_JQ_éf >£)

€f3f12)4

. e
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5 35 - 9 JAN 2003 CLAIM5 | . Use of a conponent of a LC mixture forg ymgm
manuf acture of a LCP network conprising the m xture, characterised in tha
"the conponent induces a stable tilt angle in the LCP network. 2. Use
according toVI%4{%411 in which the conponent conprises a subsPEHEIRSI01287
associ ating portion and a nesogeni c extending portion characterised in that
the lateral di moaglansfiolde SHBRMIA £cBMALALE I8 QURALE MRl aRS) hal f
as large again as't 1Rt & a1 CaPrens ons o he” mesogeni ¢ ex s ﬁ‘g group.
3. Use accedayi bg used @loat orlasos cGnpomen? ofi ligdhid Giystd)emixtibe tLighid assgighat i ng
group 10 conprises an .organosil oxane Igr oug. 4. Use according to_any one of
clains 1 tBaeraly CORPESING FeComRABE iciosmind)l ARy gieotssd db e imasafaghre of
aromati c, Nxa t CYGL ol W ' . e
Rccordi g £ AN HoRBR sbfecf 8F B Gy here R LR S b U e
nemat i § 1BompeEsingca Aoowodnd ot foomukat €hi Rreferébly Atheoliqrodi naty ssdllife rmaterizds (1)

20 wh in B~toB4 Bs A~ and Az B - (M3l-A~)r~~-~ B2 | .B3-~ BS n2
(1) "each | RAPBRERSA Ry h e aubires J0s g shmeareats Re f Bt Tie ViR i
conpri si ngc@ﬁﬁmmabf Yorfruhs tTh) tantl @flays sdledted BdmOkndWis fettipdhiednatsfidlaisGdt aghai n
or branched chain C~_8o0 al kyl grou one or nmore of the alk r oups

| CHz
bei ng opt i $ea¢ Fepariefindely- Matems, 7ﬁiﬂ9é),ﬂ‘é@1eﬁ6ht@?b§-;%éﬂb¥b?ﬂ7§, = dlroogen
atomor s r fn . rdi i galkly ~epr es single
bona or o Chcth, 31 2087 TRoods ok B BaBRCKSIICERER DAL RBLY 1SRG Sossh 392! o
PCT/ 1B99/ OGBRA-MDT 556) GB=2.-2269 3371 dME-AG LT 04/224e BPeS-01606 84D gen643 Ploup

car bocycl | BXbFL TR B8l SR e L bien EAHA fUSG: PG 6 Saepand B ©
i ndependenply ¢l 9%9.a positive integer 5 with the proviso that, firstly,

when n2 is 0 both B ~ and Bz include a pol ynerisable group_and at | east one
of A~, Bl and BIhffemuelctbe digyrdquystal anateria gvill depandriiper errpplicasionie whigh

or ganoger iU o} i (o] NE- Per g i du ondl y,
when n2 >n%ni§t ggs s%{i)ﬁ%ﬂo%fagjé‘%%e@xgg)ﬁsg%dﬁ%ﬁ@i rﬁ%#zg%%skg po’;fe/(rcré\)'rE ?gfgr%ﬁe 10
group land dtstbmastpobynecrgiel é¢ polpmer Rtwollkz PoBtheanetwddsihaed bebmsfoard to be of

or ganosi | oxane .group. 7. A_.co und, accor.di ng t | aim 6, in whjch at |east
one. of A~ PAEHCHH i nd i 4 e Pestersec bR Nt e Fesiy. asgeet Y dinisetgn

accor di ng thereCsaprovRie@ma FiAnBY Ketwork Whrnpisidd alcBapbungs Rfrmhfheﬁlﬂlirp'd]féﬁs-l5 B 1
to B4 includes a bul ky group selected froma fluorinated al kyl residue and

an or gani clitked;fare. Praferabliyibe polymennstearkeompiises 2 deagieMioerampancnts, mt least
silicon. 9 GOIRRR G ' Q{F% jms 6 to 8, in which at

| east one %r*cpt% he gr %S&B&%Eg%ﬁ%iE?‘ﬁ uge%?gt uga t one siloxane group. 10.
A comdund accofbé pglytrer Geawark Snayr beQprmpared by ithe edpolyimetikaiogr afipme®geniand B2

20 i ncl ude att rIeea%t Qne. sil oxane group. 11. A conpound according to any one
of clai ms BRTO™A R %®hich B ~ to B4 conprise a group of fornmula (11)

i) at least one chiral or/and achiral mesogenic polymerisable compound;
it) at least one organosiloxane compound of formula I; and

25 iii) an initiator.

The chiral or achiral mesogenic polymerisable compound may be an
organosiloxane compound of formula (I). Alternatively or in addition, the polymerisable
compound may be selected from the known mesogenic materials referred to above.

30  Preferably the chiral or achiral polymerisable compound includes the nematic phase in its

thermotropic sequence.
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P-(spy)k~-L(Si (R )z0)m -Si (Rz) zJdne- (Sp2) kz-(X~)a (I1) 25 wherein Pis a
pol yneri sabl e group sel ected from groups conprising CH2=CW, CHZ:%\NACﬁ 0'03
CH2=CW COO-, CH2=C(Ph)-C0O0O, CH2=CH COO Ph-, CH2=CWCO . NH, -J AN
CH2=C( Ph) - CO&MpH00/04THP=C( COOR ) - CH2- COO-, CH2=CH O, CH2=CH OOCPCTRRIGHEZEIH-
CH3-C=N- (CHz) nB-, HO-, HS-, HO (CHz) nB8-, 30 HS-(CHz)nB8-, HJQ CHz) n8C00-,
HS(CHz) ", 3C00-, HWN-, HOC(O) -, CH2=CHPh- (O m4 37 - 9 ~aN 2003 OR" i~
HV~ C CH , CH= ThsRolwsrerneprabomaxtiatienslwonmsise Serthes cpmpopenty: These-includg ky |
group; nB i j ay a of fr t o s jan i.n er
havi ng a vm@oéagﬁgﬁgaf& E&ﬂg%%g géséet%{ﬁlsf?eés & ?;9 y;ef'k?)flgﬁlrd glﬁlﬁ;nal_p ﬂgmreré‘??&’ sents
a C~_; al kgbmpvonys, prafedablyy compaseoa hon-fesog@niorcohipobpd evihgSpt legs@Cohe

i ndependently represent a C~ 20 al ky,Iﬁng_ gr(l)up; k 1 and k2 are integers,
each indep@ﬁé’é‘?ﬂr S@blﬁgwqte@n Py SPeFiaky Bidfylate compaUnd®  and Rz each

i ndependent |y r epfieseibleSihitidh itha NAtvEne ulleARED 8pbritane6 R ?bg’)ﬂerﬂitf&lp%r m ~
f Otol0; nk eger h

is an integer having~a value of from Is anin aving a

val ue of fexampletdnring; stotage of ithes mixtgre, May beSused- futhe INuBHByystallir@HnBkpre,

G o e ding R i i8R Kb dkane Ficne oo BRBLERal compdiily iR,

-CH=CH, - CypichlexamplesShdl@des-b@oghiphens] o 216-His(tdtyiN4-agefoxhrticng (BHYRI ue of
0 or 1. 12. A conmpound _according, to any one of clains 6 to 1 1, in which A
and/ or Az 20 cohprolew Hlters seforeghirec (dygs Hay) bq gdded to the mixture. In a preferred

. Z)tg'%(isg’%laaaiﬁffﬁl S%EQNEﬁﬁcﬁl B2 Bk SE RT3 (111) wherein Sp3 and

Sp4 ea ependent represent the designations assigned to Spy 25 above,
38 WD 0010411Dhe chirglidt &0ix3l pulfimedadleohe®gexic @mtpoXBd ewayhbs pbegnenmiant | y

represent the designatio SSi d ta X~ ove, .R3 and,.R4 each

| haependentrguiicran e PR ] B voatt of R R e EER g5 nevatky ka

are int egeﬁﬁxtug@g&féraslggermiga%qgemigmIy having a value of fromO to 4, t4

and t3 are integers, each independentlg having a value of 0 or 1; nb is an
0

i nteger havi ng Ehe/erearosipxanesemporrs! alformpl (hsmey berpressnbietn AROIHJTAM val ue
of frofg 1&;‘? th0r0049 b%%ei@atc&r”iﬂé’gig{i’ifigér}ﬁsg{lgh?gsjgu%rﬁryrefé%wffroﬁl 218508 b9 12,

in which conprises a group
C~- (Z~- C2)wkighZz' C3)az-(Z3-C4)a3 ( |1'V) wherein 15 C ~ to CQ each

i ndependently represent a non.arQmati.c, .aronatic, rbocycl.i [ .
het erocyclic griﬁ%;m E&irolsz?iefg%?@ Fe‘ﬁ%"é"s‘@‘ﬁ‘g{,@i ar{@ef)néﬁdbeenf% I §ad 'C-%b%f}cfmg%,
- CHZ- CHz -, init§Xthiz that 1 Sent in Ghtatddunt edmpriding 0:-1Ctd=CH- BO0Weight @EThEppihter or  a
singl e bond; and 2@? al, a2 S\nd a% are integers, each integer independently
having a V&fXHreoP* srally Gromy 0.3 fo arerhy ‘t’fﬁ_ghtpr oviso that al + a2 + a3 < 3. 14.
A compgund accoidiedGht hidhYe AMePboRpRici® Rallifisek3thid [ YHerdyM#santh M3
amount comprising 0 to 5% by weight of the liquid crystalline mixture, preferably from
0.1 to 1% by weight.
These polymerisable liquid crystalline mixtures may be formed into liquid
crystalline polymer (LCP) films and a fifth aspect of the invention provides a LCP film
25  comprising a compound of formula (I). LCP films may be readily prepared by UV
polymerisation of a LC mixture according to the fourth aspect of the invention; a film
comprising the LC mixture is formed on a substrate and polymerised using UV light to
give a cross-linked liquid crystal polymer (LCP) film. The film is both light and
temperature stable and can be used in the manufacture of devices such as waveguides,

30  optical gratings, filters, retarders, piezoelectric cells or thin films exhibiting non-linear

optical properties.
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conprise a group of fornula (l1va) 2S C -(Z4-CG)a4-(ZS—C~)a5-(Z6-C?${fNm}
IVa), in which: G5, C6, C and C8 each independently represent a
aromatic, a carbocyclic or heterocyclic group; Z4 to

i ndependent W@%?’esent ~C00, -OCO, -CH -CH -, 30 -QOCHZ-, @5@%%]287
-CH=CH, -C--C, -CH=CH COO, OCOCH:CH- or a single bond and 39 -9
JAN 2003 a4, a~Dmexﬂ6math6dg aareg@r@ed gacCihel OHAGR6N 0P IRPABEBATIOP Bawoﬂg a
value of fromO to3, with the proviso firstly that a4 + a5 + a6

second| y t Bastingt fromathe nﬂlﬁenmsagb liggd agystailine @aixiurel gpamdeaturktd a@dlmnbsés a

Lyl ent B SRR o LG 8 SO st R
and n2 ar esub3iretgsr8ay daaked. rriefeaadeabdtpatdiavcinge egla/sald:eplasfncoesprmiuy Bost S
hydr ogen; B~ to B4 ch |nd endently repr esent, a group of fornmula (

P2- Sps-] ( SInckadig e>) ? gpElexal pofyamyide Ao laggic at finhaEeesite tIy
r ig g; (;ntc( @&Wﬂ&{ (ﬂ}@gn%gl@ léy\zél's) n?l.%les%% to fac111tate V&?ér}le(?rhentanon o{ (t)he Xléquel:% ch

i ndependentriyytallispmesrs, - O, - COO-, OCO, -C=C, or a si ngl e bond,
especially -O

i ndependent | y r@p%ﬁ?aﬁn@ C&d‘é? I nﬂ!tlteéﬁg’aﬁgcu%ylugﬂg?@ gﬂppr%eélbéh? ally

ethyl ene, RErEBNAENST, dbfebty| BNEnh@ROEitREE, THIEXMhee, abigpved ®perfo G_%)"tﬁé]e
nonyl ene, decyl ene, undecyl ene, or dodecyl ene; 30 P2 represents CW5- or

CH2=CWQ ( aylymemisablecliquidipryptaliine seintuze o & film; pincing e mixture betyeen 7003
v2 is an igfgaer oreﬁ%%/ﬁl dEub k& Bxcﬂ a,‘fi’é JL_l'ilr:n s{H%m%'adoJé? 3%&%81%&8@5 Sntilefch

i nt eger i ndependen aving a va ue o are 1ntegers,
each i nt egelanarmoddsy evad ebtalr;cdhmvaapglaw filliing ¢heopol@mbrisabld liquid tlystalime mrigtures o

and Car o %%%e%aﬁé Aot PBECERRS el PRPONY siking R B SSeREng Y. gy 10

Z~ to Z3 egeferA¥ RIS gRsécY of 8 PhEdRiMiater, mdngﬂsqrga@m@c@ COOor - OCO-; and MG2
and |ndepen ently represen roup of formula IVa wherein C5, €6, and
arelX he sarreT%ulvam@ns‘&lbm‘éde%mﬁq&Héﬁ% sferesee 16 the folewipeenamples.

t
I cpr osent Siek B it GRHINIRE och br ey APE appAREP R B o
accor di ng skillaiy tlenet.of clains 6 to 15 20 in which nl and n2 are both O,

In the following Examples the thermotropic phases are abbreviated as follows:

K crystalline

20 D discotic
S smectic
N nematic
N* chiral nematic (cholesteric)
I isotropic

25

Example 1:

1,3-Bis-{4-[4-0%0-4’-(6-acryloyloxyhexyloxy)biphenyllbut-1-yl}-1, 1, 3, 3-

tetramethyldisiloxane

{0)

| L > N\
0—(CH,)0 @ @ 0-(CHy)—Si-0-8i—(CH,),0 O(CH,)¢-0
\\\_<\ | |

0
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B | and B2 each independently represent a group of fornula (VII),_%JAszﬁ
P3- Sps-[ Si (CH3) 20) nt Si (CH3) ~~ns-sPb-X4- (VI1) wherein '?5 X4 represents
-0,-CO,-C00,-0CO,-C=C or a single bond, especially -O,-C0O0,-0CO or
a single boNQ0EH1§ 0 Sp6 each i ndependently represent a C ~. POI/IB99/01287
strai ght-chain al kyl ene group; especially ethylene, propylene, butylene,
pentyl ene, hexyl ene, heptylne, octylene, nonylene, decyl ene, undecyl ene, or
30 dodecyl ene; P3 represents a hydrogen or CHZ-CW5- or CHZ-CW-(COv20 41

- 9 JAN 2003 wo oo/ oallo PCT/1B99/01287 wherein W represents H, CH3, F,
Cl, Br or I; and v2is Oor 1; nris 1 or 2; 5nBis|l; M5 represents a
group of(af Aciylic acid\@iodobexylres€$, C6, and C8 are the same and are sel ected
from phenyl ene or bi phenyl ene; C represents phenyl ene or biphenyl ene; and
10 Z4 to Z6 each indepedently represent a single bond, -COO, or -OCO.
17. A conpound of for A\) _being 1

1, 3-bi s-{4-[4-oxo-4'-{|6-acCryl oyl oxyhexyl oxy} bi phenyl ) but-1-yl}-1, |, 3,
3-tetranmet hyl di sil oxane. | 8. A conpound of formula (1) being [ I, I "; 4",
| "]tergphenyl -4, 4"-di carboxylic acid bis-{ 1,1-[3-(4-

acryl oyl oxybutyl)1, 1, 3, 3-tetranet hyl di sil oxanyl Jundecyl} ester. 15 19. A
conpound oTOfajsth'cﬁdaSQm)iomeif rigchip®- bhexahdl- (27,35 gdi 0.2 4mo1B- triethylampeotdp ml |

hexyl oxy) p car X V) nyl car bonyl oxy] buto--1-yk3} -1, .1, .3

et r anat b (o p0famt 5% BRe R rodtiL ' i le Imsprened, s erone
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Example 2:
[1.1¢:4’.1>"TTerphenyl-4.4>’-dicarboxylic acid bis-{11-[3-(4-acrviovloxybuty)1.1.3.3-

25  tetramethyldisiloxanvljundecyl} ester

o s/ Sn——(Cﬂz)"——(CHz)“—E

¢ ng

24



1\ #10% h| h& () -3! a#10%h& ()-3j & b' ' """ _@!&10%h& ()- 10 h 10 h 10
* h:s10% h& () - Y96s! 10% h&’ () - 1#10% h&’ () - VIFL09Rhg (). " ")a))) dEi- @A
- h&() @ 109 10% h& () - 9! 10% h& () - $10% h& () - ys10%

)F***WE’%@“ 11 1@ #10% h h&o()-lk@#lo‘y?ﬂ4& 0 -1 3951004058 B3 4287 005
h& ()-110% h& ()- le% h& ()-,,G-/R/aB _@!'!@#10% h& ()-*s! 10%
h& ()-! S$&x§10° } "]@@h@ﬁyl@ 4"’-d§c119c>&c§1§e £did déHA¥e & eh) I dsRPOO000F1DC ! !
&10%8&’ () - )< 10 1 10 h'10 h9s10%h&'()-, 3410% h& ()--s! 10%
h& () - F111L2223b@)Cl I 3#1@/&( . 0%g8 () -
1 109%g& () - ! 10%g& ()-! 10%& ()= ' ¢10%gg&' () - @ Z( L0%H& () -

y1 Z( T0BTMIE () - oy ¢ (NS 10%E/) -5 yZ: 0C
10gL9s10%& () - 0%0{)%)99 q +109%& ()-S ,  +10%R& () ﬁg B

D0" $10%@& () - @' a" $10%008 () - @6667; 7Tk777mN s109B& () -

L1098& () - L10%BE&' () - SFLO%B& () - &10%B& () - &10%B& ()- 10g

10g77=8889 A 11 0 1,109 0%&' ()7 I 10%

02 () L 10vaaPeraEadRE. 1 E e O S P a7 50 oy =" 1%
10988 §) - &il%&fﬁyl chidrite %3 &ehikd ai():\l;eﬂux for 12 h thenothlonyl chloréde \glas evaporated

gg]nISOdAEQ\V 514()2133(1;(%{5% g/zﬁ%tl(og ﬁﬁ:gél g@é—}?&' re51due 0 Qaﬁ’ed gl‘?erefror/hi(evas mx&gd with

S ek S e

h& () - &10‘(/8 B& (S)&mmOBWe@lE@@rAHPBBZQ ﬂieVreSu‘ltirimm%tMChEht( yeaémmm%ure was

& ! DY Y#1! D%_
5102 1 avETOOR RED O 2t mharm AR S0P DA, IN D (300 b and pymacieconith) .
& #10% h H&hﬂdrombihaﬁél@/om 4|0& {nl THeEccﬁﬂn&%d &rfdmic ! k@0 Swér:- WhileDREFeC/ 10
htv  S10%& ()- .. S10% b- &Q& "100/@44&()-'L$t10%44 -ffs10%t| & () -
10 h 10 hERpREEREdgktion 634H b drisgh QUpt magussiyy Fl&?batc,lﬁlgmwmawate
S109& () - td &}96:4“1& g)ve a brownish residue which was recrystallised from acetone /

dichlorometane: 9/ 1 to afford pure [1,17;4",1"Jterphenyl-4,4"-dicarboxylic acid diundec-

10-enyl ester as white crystalline material. Yield 8.97 g.

15
b) [1,17; 4°, 1"]Terphenyl-4,4"-dicarboxylic acid bis-{11-[3-(4-acryloyloxybutyl)-
1,1,3,3-tetramethyldisiloxanylJundecyl} ester
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To a mixture of [1,1°; 4°,1"]Jterphenyl-4,4"’-dicarboxylic acid diundec-10-enyl ester (5g,
20  8.03 mmol) and 1,1,3,3-tetramethyldisiloxane (8.63g, 64.24 mmol.) in benzene (20 ml),
stirred at room temperature and under argon atmosphere, 20 pl of platinum -
divinyitetramethyldisiloxane catalyst [PT:DVITMS] (complex in xylene, 2.1-2.4%
platinum) was added. The hydrosilylation reaction started immediately. After stirring for
1 h at room temperature, further 5 pl of the platinum catalyst was added to the reaction

25  mixture, which was then heated at 70°C overnight. A further 5 pl of the platinum catalyst

25
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and the reaction mixture was heated to 80°C for 2 h. A further 10 pl of the platinum
catalyst was added to the reaction mixture which was stirred for a further 1 h at 80°C.
10  The resulting dark reaction mixture was evaporated to dryness to give a dark pasty
residue which was dissolved in 120 ml of dry THF. To this mixture 10 ml of Et;N was
added followed by dropwise addition (at —10 to 0°C and under N,) of a solution of acroyl
chloride (2.9 g, 32 mmol) in 30 ml of dry THF. After complete addition (20 min) the
reaction mixture was stirred for further 6h at room temperature. THF and excess EtsN
15  were removed under reduced pressure to give a dark-yellow residue that was dissolved in
minimum CH,Cl, (80 ml) and poured into 300 ml of Et,O. The precipitated
triethylammonium salts were removed by filtration and the filtrate was evaporated to
dryness to give a brown residue (14.2g) which was purified by chromatograpy on SiO;
column using Et;O / Hexane : 1 / 4 as eluent to give [1,17;4",1"]terphenyl-4,4"-
20  dicarboxylic acid bis-{1,1-[3-(4-acryloyloxybutyl)-1,1,3,3-
tetramethyldisiloxanyljundecyl} ester as pasty white product. Yield 5.58 g.

This compound has the following thermotropic sequence: D 40°C I

The following compounds may also be prepared in a similar way in accordance with

A it

O

25 Scheme 2:
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10 THF containing 195 mg of DMAP and further stirred at —~25°C for 2h. The reaction

mixture was then allowed to warm to room temperature and stirring was continued
overnight. The reaction mixture was then poured into 120 ml of saturated NaHCO;
and extracted with 2 x 200 ml of ether. The combined organic extracts were washed
with 3N HCI (200 ml) and semi-saturated NaCl solution (2 x 100 ml), dried over
15 MgSQ,, filtered and dried to give a slightly yellow pasty material. This was
purified by flash chromatography over a short silica column (CH,CIL/Et;O : 19.5 /
0.5) to give a white residue (9l.25 g) which was dissolved in CH,Cl; (25 ml) then
recrystallised from ethanol (250 ml) to give pure 2,5-di-[4-(6-acryloyloxy-
hexyloxy)phenylicarbonyloxy]benzaldehyde as a white crystalline material. Yield
20 8.5 8.

b) 2,5-Di-[4-(6-acryloyloxyhexyloxy)phenylcarbonyloxy]benzoic acid
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15
To a stirred solution of 2,5-di-[4-(6-acryloyloxyhexyloxy)phenylcarbonyloxy]-
benzoic acid (0.77 g, 1.10 mmol), 4-dimethylaminopyridyne (13 mg, 0.11 mmol) and
1,3-bis(4-hydroxybutyl)-1, 1, 3, 3-tetramethyldisiloxane (0.14 g , 0.5 mmol) in
dichloromethane (25 ml), at 0°C, a solution of N,N’-dicyclohexylcarbodiimide (0.21 g ,
20  1.10 mmol) in dichloromethane (5 ml) was added dropwise over a period of 15 min. The

reaction mixture was warmed to room temperature and stirred overnight. Removal of the
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35

500ppm of 2,6-di-(t-butyl)-4-hydroxytoluene ( BHT ) inhibitor were added to this

mixture in order to prevent premature polymerization. Polymerization was started using

500 ppm initiator such as Irgacure 369 (commercially available from Ciba Geigy, Basel,

40  Switzerland). The mixture was stirred at room temperature and then spin-coated on a
glass plate having an orientation layer to form an LCP film of ca.800nm in thickness.

This film was dried at 60°C for 1 or 2 minutes and photopolymerized by irradiation with
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i V light for approximately 5 minutes at roomi temperature in an Np-atmosphere using a
Mercury lamp.
The well oriented film shows the nematic mesophase at room temperature with a
clearing point of 85°C. In addition this film exhibits a tilt angle of about 30° relative to

5 the plane of the substrate, as shown by ellipsometric measurements.

Example 5

Preparation of Nematic LCP Films
A mixture of the following components in anisole was prepared according to the

10 procedure of Exampie 4:
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The well oriented film shows the nematic mesophase at room temperature with a
clearing point of 86.5°C. In addition this film exhibits a tilt angle of about 30° relative to

the plane of the substrate, as shown by ellipsometric measurements.
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CLAIMS
Use of a component of a LC mixture for the manufacture of a LCP network
comprising the mixture, characterised in that the component induces a stable tilt
angle in the LCP network.
Use according to claim 1, in which the component comprises a substrate
associating portion and a mesogenic extending portion characterised in that the
lateral dimensions of the substrate associating group are at least half as large
again as the laterial dimensions of the mesogenic extending group.
Use according to Claim 1 or Claim 2, in which the substrate associating group
comprises an organosiloxane group.
Use according to any one of claims 1 to 3, in which the mesogenic extending
group comprises an aromatic, 2 non-aromatic carbocyclic or heterocyclic ring
system
Use according to any one of claims 1 to 4, in which the LCP network is a nematic,
smectic A or discotic_ material.

A compound of formula ()

BI-(MGI-A'), -MG2-B2
R P
A2
|
B3—MG3-B¢
1'35 n2

ey
wherein
B' to B each individually represent a spacer group selected from the group
comprising optionally substituted saturated or unsaturated, straight
chain or branched chain C,.g alkyl group, one or more of the alkyl
CH; groups being optionally replaced by one or more heteroatoms;
B’ represents a hydrogen atom or spacer group as defined above,
Aland A? each individually represent a single bond or a spacer group as

defined above,
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7. A compound according to claim 6, in which at least one of A', B! and B?
includes an organosiloxane group.
8. A compound according to Claim 6 or Claim 7, in which at least one of the groups
15 B1 to B4 includes a bulky group selected from a fluorinated alky! residue and an
organic residue including an atom selected from germanium, tin and silicon.
9. A compound according to anyone of claims 6 to 8, in which at least one of the
groups B1 to B4 include at least one siloxane group.

10. A compound according to Claim 8 or Claim 9, in which the groups B1 and B2

20 include at least one siloxane group.
11. A compound according to any one of claims 6 to 10, in which B! to B* comprise a
group of formula (II)
)
P-(Sp"Jir-[(Si(R)20)m1-Si(R?)2Jma-(Sp”Jia-(X Yo (I
25 wherein

P is a polymerisable group selected from groups comprising CH=CW-, CH,=CW-

0-, CH=CW-COO-, CH2=C(Ph)-COO-, CH2=CH-COO-Ph-, CH2=CW-CO-

NH-, CH2=C(Ph)-CONH-, CH=C(COOR")-CH2-CO0O-, = CHp=CH-O-,

CH»=CH-0O0C-, Ph-CH=CH-, CH3-C=N-(CH2)m3-, HO-, HS-, HO-(CH2)m3-,

30 HS-(CH2)m3-, HO(CH2)m3COO-, HS(CH,)n3CO0-, HWN-, HOC(O)-, CH2=CH-
Ph-(O)m4
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Sp' and Sp*  each independently represent a Cy.5 alkylene group;

+
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HWC—CH- , @'CH:CH‘
R"
or @"CH:—COO—'

wherein

W represents H, Cl or a C;.5 alkyl group;

m3 is an integer having a value of from 1 to 9,
m4 is an integer having a value of 0 or 1,

R’ represents a C,.s alkyl group;

R" represents a C,.; alkyl group, methoxy, cyano, F, Cl, Bror;

- § JAN 2003

k! and k2 are integers, each independently having a value of from 0 to 4;

R' and R? each independently represent straight chain or branched C,_y9 alky!
groups;

mi_d is an integer having'Zvalue of from 0 to 10;

m2 is an integer having a value of from 1 to 10;

!

tl

represents -O-, -S-, -NH-, N(CH3)-, ~CH(OH)-, -CO-, -CHy(CO)-, -
SO-, -CH(S0)-, -SO;-, -CH2(503)-, -COO-, -OCO-, -OCO-0-, -S-
Co-, -CO-S-, -SO0-, -080-, -SOS-, -CH,-CH;-, -OCH,-, -CH,0-,

-CH=CH-, -C=C- or a single bond; and

is an integer having a value of 0 or 1.

A compound according to any one of claims 6 to 11, in which A' and/or A®

comprise a group of formula (II1)

-(X3)a~(Sp Y- [(SIR*)20)ms-Si(R)2Jme-(Sp e ()3

wherein

Sp® and Sp*

above,

38
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each independently represent the designations assigned to Sp'
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2
. e

X2 and X3 each independently represent the designations assigned to X'

above,
R? and R* each independently represent the designations assigned to R'
above,
5 k3 and k4 are integers, each integer independently having a value of from 0
to 4,
t4 and t3 are integers, each independently having a value of 0 or 1,
mS is an integer having a value of from 0 to 10; and
mé6 is an integer having a value of from 1 to 10.
10
13. A compound according to any one of claims 6 to 12, in which MG’ comprises a
) group of formula (IV)
Cl-(Z!-Cu~(Z*-CH)a(Z*-Cyas (1V),
wherein
15 c'to C? each independently represent a non aromatic, aromatic, carbocyclic
or heterocyclic group;
Z'to 2} each represent, independently, —COO-, -OCO-, -CH,-CHy-,
-OCH,-, -CH;0-, -CH=CH-, -C=C-, -CH=CH-COO-,
-OCO-CH=CH- or a single bond; and
20 al, a2 and a3 are integers, each integer independently having a value of from 0
to 3, with the proviso that al +a2 +a3 <3.
| 14. A compound according to any one of claims 6 to 13, in which MG* and MG’
comprise a group of formula (IVa)
25 C3(Z0-C8a(Z3-C)as(Z5-CP)6 (IVa),
in which:
c’, ¢t c’and C each independently represent a non aromatic, aromatic,
carbocyclic or heterocyclic group;
Z%t0 78 each independently represent -COO-, -OCO-, -CH,-CH>-,
30 -OCH;-, -CH,O-, -CH=CH-, -C=C-, -CH=CH-COO-,

-OCO-CH=CH- or a single bond; and
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a4. a5 and a6 are integers. each integer independently having a vaiue of

from 0 to3,

with the proviso firstly that a4 + a5 + a6 < 3 and secondly that at least one of C°,

C%, C’ and C® independently comprises a trivalent group.

A compound of formula (I) according to any one of claims 6 to 14,

Bl-(MG!-Al), 1'RI_G2-B2
‘?2
B3—MG;~B*
BS ™
in which
n] and n2 are integers, each independently having a value of 0 or 1;
B’ is hydrogen;
B' to B each independently represent a group of formula (V)
P2-Sp’-[(Si(CH;):0)mr-Si(CHs),] ms-Sp°-X* - (v);

S

Al and A2 each independently represent a group of formula (VI)
- ~X>-Sp’-[(Si(CH3)20)ms~Si(CH3)z)mio-Sps-X° -

wherein

(VD)

X* to X8 each independently represent -O-, -CO-, -COO-, -OCO-,
-C=C-, or a single bond, especially -O-, -COO-, -OCO- or

single bond,;

Sp5 to Sp8 each independently represent a C;.3o straight-chains alkylene

group, especially ethylene, propylene, butylene, pentylene,

hexylene, heptylene, octylene, nonylene,

undecylene, or dodecylene;
p? represents CH,=CW?*- or CH,=CW>~(CO)y:0-

wherein W* represents H. CHj, or Cl; and

40
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v2 is an integer, having a value of Q or 1;

m7 and m9  are integers, each integer independently having a value of
lor2;

m8 and m10 are integers, each integer independently having a value of 0
or 1, with the proviso that m8 + m10 > Q;

MG represents a group of formula IV

wherein

c',c? Cand C* are the same and are selected from phenylene or
biphenylene; and

Z2't0 Z° each independently represent a single bond, ~COO-

or -OCO-; and
MG? and MG? independently represent a group of formula I'Va
wherein

_C5 , C%, and C® are the same and are selected from phenylene or

biphenylene;
-’ represents phenylene or biphenylene; and
—Z%10 Z¢ each indepcn&cntly represent a single bond, -COO- or
-0CO-.

A compound of formula (I) according to any one of claims 6 to 15
in which

nl and n2 are both 0,

B1 and B2 each independently represent a group of formula (VII)

P3-Sp°-[Si(CH3)20)m7-Si(CHs)2)ms-Sp°-X - (VID);
wherein
x4 represents —O-,-CO-,-COO-,-OCO-,-C=C- or a single bond,

especially —O-,-COO-,-OCO- or a single bond;

Sp* to Sp® each independently represent a C,.3¢ straight-chain alkylene group;
especially ethylene, propylene, butylene, pentylene, hexylene,
heptylne, octylene, nonylene, decylene, undecylene, or

dodecylene;
P’ represents a hydrogen or CH-CW>- or CHy-CW>-(CO)v20-

41
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MG?

17.

18.

19.

20.

21.

25.

wherein
w3 represents H, CHs, F, Cl, Bror [; and
v2isQorl;
m7 islor2;
m8 is I;
represents a group of formula [Va

wherein

C5,C5, and C? are the same and are selected from phenylene or biphenylene;

C’ represents phenylene or biphenylene; and

Z* to Z° each independently represent a single bond, -COO-, or ~OCO-.
A compound of formula (I) being 1,3-bis-{4-[4-0x0-4"-(6-acryloyloxy-
hexyloxy)biphenyl]but-1-yl}-1, 1, 3, 3-tetramethyldisiloxane.

A compound of formula (I) being [1,17; 4°,1"Jterpheny!-4,4"-dicarboxylic acid
bis-{1,1-[3-(4- acryloyloxybutyl)1,1,3,3-tetramethyldisiloxanyljundecyl} ester.

A compound of formula (I) being 1,3-bis-{4-[2,5-di-(4-(6-acryloyloxy-
hexyloxy)phenylcarbonyloxy)phenylcarbonyloxy]but-1-yl}-1, 1, 3, 3-
tetramethyldisiloxane.

A method for the preparation of a compound according to any one of claims 6 to
19 comprising reacting a mesogenic compound with a direactive siloxane.

A liquid crystalline mixture comprising at least two components, wherein at least
one component is a compound of formula (I) as defined in any one of claims 6 to
19,

A liquid crystalline material comprising a compound of formula (I) as defined in
any one of claims 6 to 19 or a liquid crystalline mixture according to Claim 21.

A liquid crystal polymer film comprising a compound of formula (I) as defined in
any one of claims 6 to 19 or a mixture as defined in Claim 21.

A material or film according to Claim 22 or 23, characterised in that the film or
material is nematic, smectic A or discotic.

A liquid crystal device comprising a compound of formula () as defined in any
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one of claims 6 to 19, a liquid crystalline material according to Claim 22, a liquid
crystalline mixture according to Claim 21 or a liquid crystal polymer film

according to Claim 23.
26. Use of a compound according to any one of Claims 6 to 19 in a liquid crystal
5 mixture for inducing a stable tilt angle in the liquid crystal mixture.

27. A discotic LC material comprising one or more compounds of formula (I)

according to any one of claims 6 to 19.
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