;*+, - e3eTRIJKAMN: @BRTTR *&00001* Li qui stal Conmpounds The present
invention relates to laterally subst ummwmmWMMe Liquid Crystals (LCPs)
havi ng nedoQemsesspr operti es or prope ause t heseCcr/OR®/0008 be
conpatible with a nmesogeni c nol ecul ar artiadotiecture. In particular the

present invention 5 relates to |aterally substituted curable Liquid
Crystals (LCPs) having a | ow o od alignnent properties

and the use of ch LCPs.in the prepargtion of substantiaglly uniform or
patterned fil ms%?‘ﬁ %Sle’clﬁ THiget ot i’@ﬁ?g?? gﬁte{#)twgsﬁ g b?ﬁllégmanéfyﬁ@spl ane
and rel ati YECPS hdVengd nds36gdic tphepestidas b %hﬁ)cﬁ@@ WEicE alubO lthad - LEPS 16 be
prepared fromcurable Liquid Crystals (LCP filns) are well known to a 10

ski |l | ed pere@Ratieiwithe mewgenis molecubaranehitgetuen Inpargipelpcdie riprgnt invention

el ect r o-opt.| ] : fl . I n r usi ng
Coati ng  SUER (S RMLERT suBhfake ‘bl B GERANAL (VCPRIHIAG WAS Rtel 09
sol uti on oboit andgsed iahigmbee properoes bdPthe usk urfesuonidPa ianuhs tprgtacatiphfi ded

with an orientat.ion layer. The organi c sql.vent is subseque renmoyed to
01 ve o wel PUBHPLHPALBETL B GAHeC 8 18 SOUth MG SLepaa 8 hem s M aogeni ¢
LCP | ayer npihepeint RS feidtiveke the Rlat ofRh@subSiatk tadbe dh@olibd.ckness of the LCP
fil mdepends upon the viscosity and therefore the concentration of the

organi ¢ sol uti ofiles prepargsofromesuratde Lequiderygtals (€P Jdmg) pre vk koown itng
process,, Th i fQrm e. fil r he abiljty of the
et or g EDAESETab et wiclf e et (NP Al BR-{ RpRRY deke?
stability @hedehfinsCRrenparenally chanufagtuidie bgoasirighgoaing rtiasigusdOsdchnid Bgin
processes. By the term"tilt domains" jt ﬁhoul d be understood to nean

regi ons wi EPAURSt ABISLIGBORES RTINS CFBafifesqlEiy gk <cror-linkabledeChutrektil es

formtilt %ﬂﬂbl%so%tAWs&Kbﬁa%UBx?gfol%Be\viﬁ}i %Heor}’é‘maﬁbrll_ %@?r.ofrhé B3 TBoIS A bUt

have opposite directions. probl em wi th known , especially those

havi ng hi ghubsteugniineeregusd e Bivierigvglbprigniated, solvhett (reetiagsogenic héP lapdreThis f or m
XU Ur G Thalo B9 580k BULLR0 RN LR Z0cH S 6. BRMLELOTY) aFi NG

processes. e prior-ar m xtures e characterise a poor
sol ubi |'i ty filrh depe@dpupors tHewdstosity and aieetfore thd eunceiteation i aleeddganiofsohifion
m xture to separate fromone another; and a tendency t cry%t al.lise,.

Al t hough aft Bieprodymeniaablslenl Mg Ysedoinige CAEE BPeisF-ehie BYiformiy xthepl e,

preparing ' updRlthd B91iBObthe LAPI&o #80kd hdthogtned HeRlofart
LCPs to al Fgﬁsf?/m%etgqek%ﬁp?ﬁéﬁ gl%%lﬁgnﬂgolﬁ rg}:g)oged on t%éegnfiklﬂﬁ? erﬁdse tocg be

poor . Suchtippctomajnseadsi weleds thel stebilinef the LES viitnegcdusingghel chsting #roveresnt r ast
ratio. 2@51"1151% -Iglroge\lssgsqo y 5e9t%r5rr? f‘tilt d\érlria%sg%.j sﬂl%gl%sbepggelrsﬁgood t%oxggagl regions
within the LCP film in which the long axis of the LCP molecules form tilt angles with
the substrate plane which are of the same size, but have opposite directions.
A problem with known LCPs, especially those having high clearing and melting
points, is that they are not able to form mixtures that remain stable during both the
25 coating and cross-linking processes. These prior art LCP mixtures tend to be
characterised by a poor solubility in organic solvents; a tendency for the components of
the mixture to separate from one another; and a tendency to crystallise. Although
attempts have been made to solve these problems by, for example, preparing LCPs with
lower melting points, the ability of these prior art LCPs to align with the tilt direction
30 imposed on the film tends to be poor. Such poorly aligned films tend to be characterised

by a low contrast ratio.
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A further problemassociated with existing LCP materials is the formation
of tilt domains and disclinations during the preparation of LCP filnms. By
the term dveodigesd i on it shoul d be understood to nean bor dectiBesoms

nei ghbouring tilt domai ns where LCP nol ecul es of opposite tilt angles are

adj acent. These A'fhﬁhéﬂ%g?dlélﬁ addddiatldSeith Qﬂ&t‘xr@”‘@CP %?a‘t@rfals'is i I%%g'ud"h of tilt

di sturbance in the uni arance of the m and an | nhonbgeneous
optical perdamaipnans dlﬂﬁi@atatfrtﬁrcglﬁteattbmepprmwfelr@ Hires. By tbaﬁmncdjscamauon

rel evance r r I o] er ed
for ;/he or : Een au(t?%1 %ﬁ do? &I%%gd E}Q%AQH s? 8&2%+ﬁ%e(§eq% ggﬁn L{ d% %{gtl., >
(LPP) t echmablegyle d};bdppbate t384ngl¢s. aréﬁaﬂac(enﬂ.glgﬂe ik Hm\n&nt El&i dl@clpfaﬁdlmTektﬂﬂ of

not only umformb so structured hot o orientation | ayers.
T such St raCth cadisniate Bif VAR e BaaT s ©(th ant oS BRONs | CPs,

the LCP nol ggihiesohasid. adapt the information given by the orientation
layer with respect to the direction of alignnent and the tilt angle in each
si ngl e pixel indfhg @fgeqmeymomepr@biems arp of oRgicalar aelg\g@ge filophaioereantdadomd

material t h éogﬁ%/?med %?grqatlé}} LQ?X‘S 8?6 %p h q{\é glq(a'lqgtl Cll‘lvan agéegfhelss aOa\I;](\ZI% l yer S

whi ch si gm‘? y T educes Afor enent 1 one
especi al | y Iii¢ht phdtepolbmerigpiph i(EEP) echifogyr '(}emwaa; 138, p.aykX 6l 99Ehellm§$lw1t
i nvention addresses that need. A fIS%St aspe of the invention provides a

conpountl ofPredickan &f petyonty unifprin bt E}%é‘i’a (PhotePagpiae @R IcRITEB fRysR: Ty

represent I a 0 C.Le u r i o ot ed
from - CH- %u?r? sYrﬂ'@truk?i Q}lgntﬁ‘fﬁﬁ) @fs are §§eg ﬁ)r V\ﬁe @rﬂ:rn@ﬁx%ﬂ of EC@EI R i@ﬂpe

represents molgcudcmshoﬁldtaldeptftbtr mfmman(m:gm:pby |ﬂn: antahorolaysr anh rwpetgeo tf(ef 1to
12 e | R0 IR A e RS B 1
00/ 48985 PCT/ | BOkEORI8herefore, a need for a new LCP material that may be used in the
15 preparation of LCP mixtures and layers, which significantly reduces the aforementioned
disadvantages and which is especially suitable when applied to LPP orientation layers.
The present invention addresses that need.

A first aspect of the invention provides a compound of formula (I)

G G

20 1
X—Sp-Q
wherein

G' and G? independently represent a polymerisable mesogenic residue;

X represents a group selected from -CH,-, -O-, -CO-, -COO-, -O0C-,
25 -CONR'-, -OCOO-, -OCONR";
Sp represents a group of the formula -(CHj),- in which p is an integer of 1

to 18 and in which one or two non adjacent -CH,- groups are optionally

replaced by -CH=CH-; or in which one or two -CHj- groups are



optionally replaced by one or two groups selected fromthe group consisting
-0, -CO, -COO, -00C, -CONR -, -0COO-, -OCONR with the proviso that
firstly t h&O98d88F group does not contain two adjacent het SCTABONMEH028Nd
secondly when X is -Cl-1Z-, p can also have a S value of 0; Qrepresents a

a polar group sel ecomebrflpriepladid bEFhe oCQMR, gro@piiRelcc@@NROR, treNErdPR
-OCOOR, -OCONR R, -NR COOR. F, O, -CF., OCF;, or -OR or a cyclic group
whi ch is unsubstit ubREIsEPE ofri dridt 1-COQ0 -OHsi i-CONKY 1P GOQr o QNRect ed
froma | ower alkyl lthatl r \ | ogen,
Lo o - ook, R PSR e R e e SRUER B8

-NR COOR', -CF3, analjace6FBsterahons 408 fecorelly edems ishydHagenan alsb dae¢ aal kyl .
a |l ower. al kenyl or a Cé/é’:déc group as defined above; and R is hydrogen, a

| ower e?l kyl or a IoWeW enyl group R' represents a |ower alkyl or a |ower
al kenyl group. 20 The conpounds of the invention have been found to have

| oner nelti ng points conpared to the conpounds of the prior art. They have
al so been folind t o M8BrepEntea # RIrHgraupselpcted om %tﬁf@g{ L@PRt HRCORgui d

crystal mxtunes of (e LRKAR BEOAR ook aniedeRd dedeer to

crystallise froman ect on e eari'ng pornts of sSu

In addition they exbibi tori-Op eV adcyrlit gnoBNtwiad bd Lh®SsRerRas e ddalihe 25
conpounds of the prior art. Laterally substituted nesogenic conpounds are
known 10r om WO 95| 24454jtutddb9 S 4dp Seledt&S] hrobH0 |34 ,alNyS 16wbP3lkehyl, lodGr
5,567,347 and US 5, 707.544. Hoyever . ny of es Qnp S, ar of
suitable for pr eparaﬁli‘@‘yk_j?’"‘fri f]ﬁgnyg@fyd%‘%/%r Ré t h(gpﬁa’r egég)gzst aQ&O:h by free
of tilt domains. O kensrNREORIDEBORN NOEOURES, - altrIrR30cK] $RPsi ti es
(US 5.567,347), lower clearing points (US 5,593,617), poor solubility

and/ or poor orientatd@n; properties. It has been found that by using the
conpounds of the - ' eV\D 00/ 48985 PCT/ 1B00/ 00098 present invention it is
possi ble to control Weﬁe orientation or alignment of LCPs or LCP m xtures in
t he pliane of the substr &Rk esprésentsdiydirogeh,d lowanglkgl, mdbakt ¥Meedyd ok hecypli@ane and

to suppress the formation of tilt domains jn the nesogenic |ayers and fil ns
formggP The group as Aeﬂnegabove; anc; 9 y

R' s hydrogen, a lower alkyl or a lower alkenyl group

R" represents a lower alkyl or a lower alkenyl group.

20 The compounds of the invention have been found to have lower melting points
compared to the compounds of the prior art. They have also been found to be more
miscible with other components of the liquid crystal mixtures of which they form a part.
have a reduced tendency to crystallise from and little effect on the clearing points of
such mixtures. In addition they exhibit improved alignment abilities compared to the

25 compounds of the prior art.

Laterally substituted mesogenic compounds are known from WO 95/24454, WO
95/24455, US 5,650,534, US 5,593,617, US 5,567,347 and US 5,707.544. However.
many of these compounds are not suitable for preparing LCP films and networks that
are substantially free of tilt domains. Others exhibit high melting points, higher

30 viscosities (US 5.567,347), lower clearing points (US 5,593,617), poor solubility and/or

poor oricntation properties. It has been found that by using the compounds of the



conmpounds of the invention may therefore be used in the preparation of high
contrast 5 optical or electro-optical devices. The conpounds of the

i nventi on Mav@/48980 been found to be highly mscible wth otdemoiis
conpounds over a broad range of concentrations. These conpounds and

m xtures cgredeni Hvegtidnhiem SoseibRXor @RRbYhE Qriditaon Br Qi SRiHnE of PlOPeit $.cpThese
properties nean that it is gosm ble to prepare coating solutions having a

concent r atBtIrgnH i e dass afying gubsate, Kaforme Hlimngls) relaive e theaplanedend inge.
Consequent B e iR ST 8f d | -0h i ting
sol utions 4&‘ Rreﬁ){; ?eaﬁy cor%t ro‘f'ﬁéaggﬁﬁ‘éqﬁg“r" %’&ggg%gsfﬂﬁhgg?stn@gﬁ ?'gﬁ%are
further changpourds ofettie nventien atay whdrgforohe meddt inrnfje podpatasioared higheedritragt poi nt s
t hat arf gener.al lé bove rlgomtenperature. Therefore, during the formation
of LCP 1i I9RUHOT fEEWEPRECUSFHE™St he compounds of the 1 S invention or

m xtures ther edfhe copPOLARDIUE iGVSbALhVSALd Bendosd Ve HANY nliQiE Wih. Thi s
property (otherw se known as supercooling) greatly facilitates the

f or mat i on aker Ie¢P fcpmpgungds Evsevkiprd rangeeofofongerfteasioss. These compptnsds andans
that it i P , i qui . t
at it is,al56 ?&ﬁﬁmgq}gﬁxﬂf@%?&nél{]g?l@#%gﬁgorgémk 'SBHE%F.CW&E?&D%%QQO”G” S

used in the manufactur m Xt u ofyneri sable mnes
resi dues Gneanaha itGE phayblo® jirbears asaing soldtibhchavitig a &hcbnttatishanpvtasigbl y t he

same. The group, X is preferably selected from - =, -0, - nd - OOC-.
The spb@ert %jrca'_EBe S‘ﬁ?‘f?g&’ig BEerGp P rTaRdey QUiCRERT %BVW&OSP‘%%%’WF%H ne
at ons. G qyffed Rindth&R cbRBISoRKBnNCnBEReLdi U8 ALoEQUPS present are
preferred. It is especially preferred that "'the integer p has a val ue of

from1l to 1 | dibd comounds abitke trivantians arsnfurtheHzhargetotigedi &y relpti wede dowy

-CH=CH-, -0, ( : 6%&2 - . % ONR . The qroup Qis
pr ef er abl ;fnes”é?ce Oienés %S?mtl-e ,g -”é&hga@:%goé&.g r, ly Cf‘—bg\:g\l&ﬁk tgrﬁﬁg@ ‘in
whi ch R i STheeforsedirag thbdumatidhef LY filmsgir apvorRy ukife sheSainfoahédofOthe
unsat uy at ed, Lsocchic or, heterocyclic fiv%ror.si nenberﬁd cycli ,group.
The cytd i dnVpuioR BLIEIFHSPS BRerenls SROSTANEHSCY B lisatipn gt APTICBA &0 GFclyyibhi
substit Uer&@eh?%%ﬂ%@%wﬁ ak %ﬁb&%(fliﬂ)@ﬁ"gfféﬁﬁy FRAHRAG RS IfSihABn ol DOET
al kyl, lower alkenyl. |ower al koxyr. | ower -4 _

films and networks free of defects. This further means that it is also possible to reduce

the number of liquid crystal components used in the manufacture of LCP mixture.

The polymerisable mesogenic residues G' and G? may be the same or different,
20  but are preferably the same.

The group X is preferably selected from -CH,-, -O-, -COO- and -O0C-.

The spacer group Sp may be optionally substituted by one or more fluorine
atoms. Groups in which there are no substituent groups present are preferred. It is
especially preferred that the integer p has a value of from 1 to 1] and that no more than

25 one -CH,- group is replaced by -CH=CH-, -O-, CO-, -CO0O-, -00C-, -CONR'-,
-OCOO-, -OCONR".

The group Q is preferably selected from -CN, -COOR, -OCOR. C], -CF3, -OCF;
and -OR in which R is defined as above. The cyclic group may be a saturated or
unsaturated, isocyclic or heterocyclic five or six membered cvclic group. The cyclic

30 group may be unsubstituted or may contain one or two substituents independently

selected from the group consisting a lower alkyl, lower alkenyl. lower alkoxy. lower



WO 00/ 48985 PCT/ 1 BOO/ 00098 al kenyl oxy, hal ogen, -CN, -COR', -COOR', -OCOR',

-CONR R', -NR COR', -OCOOR', -OCONR R', -NR COOR', -CF3, -OCF3 and -OR' in

which R i WOSW486i ned above and R' represents a | ower al kyRCT4BOY0009R: e

al kenyl group. Preferred hal ogen substituents for the cyclic group include

F-and Cl. @kénydfxyy rleadogeny e-GhanmbEO&d. c{t‘@@l&”,grﬁaﬁﬁl’l nelQNBR ", n-NRIEORoup Q

are sel ect m 0 in ti ,y su ut ed, f.ur anyl
?j%r(gf)ﬁ -Hgﬁ)ﬁfl% ﬁﬁ%(ﬁi @fg g&ﬁ O&g?l&flﬁ z?.?odeﬁneéa

t et rahydr of uranyl’, xol ahyl. "oxazol y

cycl opent ydbovEspe at'akdpyespritef£ toves aﬂkwe)rrmmeerreamm |glr@ué>9rp%f9§ed Ralogéte
2-furanyl, 2-tetrahydrofuranyl, 2-dioxol an arid hydo- 2- oxazol yl . 10
Pref er r ed SPRItHaHER dbe phs S@“@r"éﬁﬁ‘&eF ]éed in the group Q are sel ected
fromthe group V. i di nyl,
yr i ATyl ey S e RS PR HoRHBT b RRpRY B KstecRY et
Especi al | ythprgecbter resiging afesionaldy gmb}upsed furbuyde tqptabpgrofuranyt) dioeodghy!.

1, 3- di oxan- 2- - t.et rahydro ferredt at the five or
si x menber&#? %‘%ﬁq%d Doﬁg‘a% dl Hﬁsﬁ%@%{??&l gs%erCPaig Blif’ﬁetr%f"ldn %S MR han one
substi t uendyclgé ouproup$ airslildst i RuRMYQr OQReirshydEcERAYL, | D-disxddnef er al v

sel ected fromthe group con5| stl ng of a lower alkyl, [ower al koxy, F, O,

- CN, - CooRy4-dihydey-oxazelyk3, in which R is lower alkyl. By the term

"l ower @l kyl™ gfrﬁgegga'%g ,psnw}gmégg%qu lwgcleuqﬁ R EEJQ ar@%a'e&@zﬁ Emprggched

or stral ght ch group | ower groups

present i nhOgrble ammpmmdsf mf @henualnvemﬁsnumd rphlenn;de pyatihmyl,, pﬁﬁl’ﬁyilm)l,pl‘ opyI
butyl, pent ythexyI nd th the te r al k it should be

under st oodFYFOPFRE G 0}@3‘6@ aé?ff g[ir brraaﬂehle%’g]&xa@f disBFfa Bh@?‘?f gEedisReny|
group in wmrﬁiserwgrodpybﬂcﬁxd@gﬂ@hw Sy&loh®93) 1t 1-Q1dx2n-29/1 ahd h&Fah #Eﬁgmggls of
e

| ower al kenyl groups that mage present in the conpounds o
i nvention incl dde }Zrﬂfﬂ!TGéthéﬁ fige @uwlrémbersd C¥disegroypsesre ungubseiuted ene and

the lik I-ra}étasrggotrs 10 hh Ve s%éiﬁ@ﬁé al@égb ilfi)s@t%eﬁjtngr%ﬁﬁégg)?es}:& ingl ude

C, 6 acC ranc ed or stral es of | ower
al koxy gr qugsrabhedelareed f‘&enme@enm cdnsistixhgaofca)lmp@uantyl Mw&rmﬂ(axyvlérﬂ:l; €@IN,i ncl ude

met hoxy. ethoxy. Rropoxy ut.axy., pentoxy, hex and the |ike. 30
Preferabl y 0‘89&#' s%@ﬁeb%e ‘Sd'gﬂqbﬁ éslf’ Ereagé@ and GZ are each

i ndependentg tHeEi%‘?gl%We?glk y’ it Q}?otﬂd ann&frsts&r fsJinaluhé a5, achPaI0BLABRA5
PCT/ 1 BOO/ 00098 R ~--Zs ---n 5 wherein A and B are |ndependently

sel ect ed fqrcsmllghédymmdpﬁ?k:)d [BSPUP: Eﬁgmblfés of lowen @Hsyl @rraips fhat My rhe-presntdiny | |

pyrim gin n n n

P e 20 355 sqafbings o bbby S BT Bropvl bt P el ande

| ower aI kythe likower al kenyl . | o~~~er aI koxy or | ower al kenyl oxy group; 10

nis 1 or 0, Z~ and are ingdg d ly selected.fro roup con isting

a singl e bdhuthe tgsan’ OWeCfﬁe“yq Q‘:ﬁ% @HI%’C und 65 r&ﬁ-(gé @E%Hg 011‘1% I
- (CH2) g-or sﬁzugh( SHd2edQikend B gfoRP i 8 $BILStha 36 boat if e posttron-21-Gridighr. | n

whlch p is an integer having a value of 1 to 18 and X is defined above, and

i n whi ch dixemplest o lovear allignyé esmeunsOibiEt myyobp Preseyt e tepcroramds ofefiicaced by

- Ofmmﬁ %{? |h. g#agﬁlgﬁe %%mgaéz% 9BHR Rl tyl%:ﬁ"@érﬂllctﬁg Ee/ one or

tvvoa itio nki ng rovi so e group Z3
does not cont aiBy theoteasl] ‘dowert alhe;t;er pahould mdnmnoasrﬂltq ivdhete (Xlg achi@d2, p

can al so have a, val ue of 2 es nts a mer j sabl e sel ected
from the gvmefé:ehgtragwrf&aw? e@z f—t@f@é@f h@fp et o
CH2=CW COH@present in the compounds of thc inv enuon include methoxy. ethoxy. propoxy.
butoxy, pentoxy, hexoxy and the like.
30 Preferably the polymerisable mesogenic residues G' and G* are each

independently represented by the group of formula II



CH2=CH- O, CH =Cl A-0OC-, fh-CH=CH, CHzZ=CH Ph-, -(,_ WO 00l 48985
PCT/ 1 BOO/ 00098 - CHI =CH Ph- O, R3-Ph-CH=CH COO, R3-00C- CH=CH Ph-O and
2- W epoxyeW/00/48985whi ch VW represents H, C, Ph or a | ower ROTKBD(/00698R3
represents a lower alkyl with the proviso that when R3 is attached to a
phenyl ene group (-Ph-) it may al so represent hydrogen or a | ower al koxy.
The terns "Ph" and "Ph-~~ will be understood to indicate a phen~ 1 group,
and 10 "-Ph-'" any isomer of phenylene, nanely 1,2- phenylene. 1,s-
phenyl ene or 1, 4-phenyl ene) excep ere the caontext requires otherw se.

The groups A and B may %@_QE§IU 0 subg}it, ed ~~~igh a halogen, -C\'. a
| oner al kyl. |ower al kenyl yzorn ofter/a enyl oxy group. If a
hal ogen substituent is present t is preferab For d. It is preferred
that the groups A and B are selected 15 fromoptionally substituted

1, 4- phenyl ene and 1, 4-cycl ohexylene rings. It is especially preferred that
the groups A and B are unsubstituted. By the term "al kenyl oxy"” it should be
understood to inglude C3_~ achiral, branched or straight-chained al kenyl oxy
group in which the double bond is at position 2- or higher. Exanples of

| oner ab kewh¢rey groups that may be present in the 20 conpounds of the

i nvention | e 2-propen - hu | oxV, 4-pent enyl oxy hexenyl oxy
and the Ii'bg%#j is %F é'?cgep %(Ae%é%{%gée‘?ﬁ}eﬁg}rﬁoﬁ%sgr?p a%'%f'%ﬂgé)?)e(]’d"g ]%]é’feé’a’ from
t he group consi sti ngpyaidsierm$-diyhongyrimi@e-2.5-d30C- frandcl 42yElidhexylereH24hd,
-OCH2-, -CH=CH and -C- - -. It is.especially preferred that Z~ and ZZ
represent a single b‘b‘?ﬁ‘é‘,m?%ﬁ@“,e'l-’twi ‘g"r"of’ subshigtegawith 9 lgloggm{COha | y
substituted by one OpwaPiIRyINRWRESReRN AFRer ak@if%«’:}%& My Ry B ;fluorine
atons. It is preferred that p has a’val ue of to 11. It i1s also preferred
that zZ80contains no substitution. It is further preferred that, for the
group Z3, X is nsiell%(%?ed ii-om-Cl-12-, -O, -COO and -0O0OC-, especially
“C-12- or -0."PE S "preferred that the group R is selected fromthe
group consisting Cl-1~=CW. 30 CH2=CW COO and CH2=CH O-. WO 001 48985
PCT/ 1 BOO/ 00098 It is preferred that the sumof the twop integers n for each
of the grdup¥d@’t ariee dpdependgntby selected fram Jhe grpun (conpstweed sewle Hand.f or
both G and GZ n has /al | f Gy TR _cor ds _ t he_dmyent i op_pay be
readi |y prepared usi ggdr;r o@cﬁfe?%ﬁﬁzkng@mﬂﬁé a@(fs:{g? I e?qugs’onaéggor dance
with apy one of the _m}@g;glw.egn%o-;out in Schenes S 1 to 6 below. Schene 1

A represents a group of formula -(CHy)pX- in which p is an integer having

a value of | to 18 and X is defined above, and in which one or two non
adjacent -CH,- groups may be optionally replaced by -CH=CH- or in
20 which one or two -CH;- groups may be replaced by one or two additional
linking groups X with the proviso that firstly the group Z® does not
contain two adjacent heteroatoms and secondly when X is -CH,, p can

also have a value of 0
25 R represents a polymerisable group selected from the group consisting of

CH,=C(Ph)-, CH,=CW-COO-, CH,=CH-COO-Ph-, CH,=CW-CO-NH-,
CH,=CH-O-,  CH,=CH-00C-,  Ph-CH=CH-,  CH,=CH-Ph-,

-6 -



HO~/ OH+ Br~-N OH ODBUI Acetonitnl I Rfl HO~~ OHO- ~\ O -J NOOHO
~~OOEDC1DWI| CHZClz OO~\ OO\ / OO0 ~\\ O~Nin which DBU is
1. 8- di azall¥@y¢##88s. 4. 0] undcc-7-ene 10 EDC is PCT/IB00/00098
N- ( 3- di net hyl am nopropyl ) - N - et hyl carbodi i m de hydrochl ori de DVAP is
4-di nct hyl ami nopyr iGH A€ H-gh-0-, W' PRIASASE-obe MR DOC-EUEEHGh-B- Heh @ Pyndne
O OOHO~/ OHK / DBU/ Acetonitrd/ ROOOHO~~OHOO\ O0O0O0O
HO ~ ~ O-O EDC | DiAW-¢pogietltyl2 PCT/ 1 BO0/ 00098 OO O-O 0~~~ OO0 00 \\ OO
O5 . .
in which
W represents H, Cl, Ph or a lower alkyl,
5 R? represents a lower alkyl with the proviso that when R’ is
attached to a phenylene group (-Ph-) it may also represent
hydrogen or a lower alkoxy.
The terms “Ph” and “Ph-"" will be understood to indicate a pheny! group, and
10 “-Ph-" any isomer of phenylene, namely 1,2- phenylenc. 13- phenylene or

I,4-phenylene. except where the context requires otherwise.

The groups A and B may be optionally substituted with a halogen. -CN. a lower alkyl.
lower alkenyl. lower alkoxy or lower alkenyloxy group. If a halogen substituent is
present this is preferably F or Cl. It is preferred that the groups A and B are selected

15 from optionally substituted 1,4-phenylene and 1,4-cyclohexylene rings. It is especially
preferred that the groups A and B are unsubstituted.

By the term “alkenyloxy” it should be understood to include C;, achiral,

branched or straight-chained alkenyloxy group in which the double bond is at position

2- or higher. Examples of lower alkenyloxy groups that may be present in the

20 compounds of the invention include 2-propenyloxy, 3-butenyloxy, 4-pentenyloxy, 5-

hexenyloxy and the like.

It is preferred that the groups Z' and Z? are selected from the group consisting a single
bond, -COO-, -00C-, -CH,-CH;,~, -CH,0-, -OCH,-, -CH=CH- and -C=C-. It is
especially preferred that Z' and Z? represent a single bond, -C=C-, -COO- or -OOC-.

25 Z> may be optionally substituted by one or more halogen atoms, preferably one
or more fluorine atoms. It is preferred that p has a value of 1 to 11. It is also preferred
that Z> contains no substitution. It is further preferred that, for the group Z°, X is
selected from -CHj-, -O-, -COO- and -O0C-, especially -CH,- or -O-.

It is preferred that the group R' is selected from the group consisting CH,=CW-.

30 CHy=CW-COO- and CH,=CH-O-.



in which DBU is 1, 8-diazabicyclo[5.4.0]undec-7-ene Kl is potassiumi odide
BDC i s N (3-d~net hyl am nopropyl)-N -ethyl carbodii m de hydrochl oride DVAP is -

4-di met hylwoiovegegs i dine 'y ~ WO 00/48985 N - ~ ~ OH Schemec3®1gio/o0698 HO

PCTI 1 BOO/ 00098 DEAD TPP/ THF N - ~ ~ OC HO~ ~ OH Kl | DBU/ Acetorntril !

gf . JOS O H%Oprefergd t@at%@sum of‘th t'\'@ mteger@n@oF—E&B ofmroillﬁmz @hePiso~ OO0 -
- = is dre

azodi car b@b(yllhlS@SNCIﬂUS’ me?ﬁsdsih@hfor b@lﬁh(ﬁa and {5 n has a\)\@h@O?/f@B%S DBU is
1. 8-di azabi 0
N (i ot R Sofmdatts bt HESFER AP ma b Feadity prepared, usipe prgeechyspvel

4- di nmet hykr&m/mmmyml(thdrmrﬁnhemdaﬁxc@mm dnyB&loﬁ-tlBrprbceﬂuﬁiset out in Schemes
5 1to 6 below.

Scheme 1

HO OH
* s \=n
OH

O

DBU / Acetonitrl / Rfl
HOQOH
Q \
N

H;\-@— O\_/_\_jo_/OL

EDC / DMAP / CHCI,

o 0 o) 0
° < > ¢ (
JO\I\J o o C O\_/_\_/o_<=
N
in which :
DBU is 1.8-diazabicyclo[5.4.0]Jundcc-7-ene

10 EDC is N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
DMAP is 4-dimcthylaminopyridine



OHO/ \ \ / off OHOHO/ \ \"/ OH OH O Na2C03 / H20 / Pd(QAc) I
TBPB/ HBR/ AcOH DBU | Acetonitnl | Rfl HO/ \ \ / CHO /~ OV NHO\ / OO
EDC | DVAPYP 04898% 7 PCT/ 1 BOO/ 00098 ~/~/o / \ o/ \ \ | OQBCLIBY000098N  \\D
00/ 48985 in which: TBPB is tetrabutyl phosphoni um brom de HBr is 48-%
hydrobrom c acid 5 AcCH is acetgrg acid DBU is

1. 8- di azabi cycl o(5. 4. 0] undec- 7- EH&<EDC i s

N- ( 3-di net hyl am nopropyl )-N -et hyl carbodi i m de hydrochl ori de DVAP is

4-di net hyl am nopyri dine Schene 5 0~0 + ~0o O LIl | NMNPHO~~OHOi OO

NO EDC | DMAP | C|-|29 2
—— Cl
o . v o

[¢]
l Pyridine
7 "0
=N S
¢}
O

HO OH KI / DBU / Acetonitril / Rft
(o]
HO OH
(o]
\
ANIVARNIVARNIVA
(@) o]

o]

ij-—@-o\_/——\_/o—{:

EDC / DMAP / CH,Cl,

=O>' OL/_\_/OO—{ OO@ °L/—\_/°‘/<O=

0]

@] \\

p MO@
o}

in which :
DBU is 1,8-diazabicyclo|5.4.0Jundec-7-ene
5 Kl is potassium iodide
EDC is N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
DMAP is 4-dimethylaminopyridine



PCT/ 1 B00/ 00098 OO - OOOOO\ / Op O10 _ 12 WO 00/48985 in which
NVP is 1, 3-di nethyl-2-im dazolidinone EDC is

N- ( 3- di metWg bei4B9sfopr opyl ) - N - et hyl car bodi i m de hydr ochl or i BET/BBODRDS | S

4-di net hyl am nopyri dine Schene 6 10 0 ~\ / H O -' DEAD TPP/ THF HO ~ ~ OH
O ~\ oV "N PCT/1B00/ 00098 o~Schereed \ \ / o~--~0\ / o ~\ o ~N Suitable
starting materials used in the preparation of the conpounds of the present
i nvention include, anongst others, phenyl and bi phenyl carboxylic acid 15
conpounds as well as 1.4-cycl ohexanedi one. The conpounds of the invention
are preferably prepared by formng a ring that includes a | ateral group
prior to linking the mesogenic residues. Alternatlvel3éf t he conpounds nay
be prepared by f,Qr_m ‘ g that incl udés—‘u)ﬂ_m'%_) dabl ¢ nesogeni c
residue prior toTin e | at efal 6ﬁb. A second aspect of the
invention therefore provides a nethod of preparation of a 20 conpound of
formula (I). the nethod conprising formng a rive that includes a |ateral -
13 WD 00/ 4898S PCT/ | BOO/ 00098

DEAD /TPP / THF
" :‘@O_\_/“\_/_C'

HO OH  «i/ DBU / Acetonutril / Rfi.

OH

Y

HO OH
o QV—/r_\‘—/Pﬁ%—%<::>—EEN
HS@ o\__/—\__/O_/<O=

EDC / DMAP / CH,CI,

- o X =
in which :

DEAD is diethyl azodicarboxylate

KI is potassium iodide

- 10 -



group and subsequently |inking the nesogenic residue thereto. The nesogenic
residues G- and &Z are preferably attached sinmultaneously. As indicated
above, it WQOHIRT ally preferred that the nesogenic resi dBET/IBY/0AE GZ are
identical. It will be appreciated that the conpounds of the invention may
be used i RBlhie |B-przabyato of.Oddndec-qeend crystal | i ne mi xtures. Such ni xtures
may be pr ed. by.. 1 XJ upd, of, formula (1] i th one or nore
additionaﬁﬂggggb éﬁﬁ%ﬁhﬁg&g?%gﬁﬁgﬂggplgﬁﬂ“ﬁﬁ?“al?gkggkﬁg%d in the

pr epar at i DMAP isthéiaethylathinopgidide t hi rd aspect of the invention therefore
provides a liquid crystalline mxture conprising a conpound of formula (1)
and one or nore additionéﬂﬁﬁﬁﬁbonents. The one or nore additional 10
conmponents present in the liquid crystalline m xture nmay be further
conpounds of formula (1), other nesogenic conmpounds, CAIlpQU IdS that are
conpati ble wth a nmesogenic nol ecul ar architecture or chiral dopants for
the introduction of helical pitch. The LCP m xture may al so include a

sui tabl e orgapi ok@bnt. E&gnples of s ents that may be used in the
preparation of hJ quid crystalli es include anisole, 15
caprol actone, cycl ohexanone, nethyl ethy gfone, nethyl propyl ketone and

the |ike. Exanples of additional conponents that may be used in the

preparation of liquid crystalline LCP m xtures according to the third
aspect of the invention include those conpounds represented by formul ae 1|1
to X. R--1CH 2)n-0/ \ 0 0|/ ~/ AaébTM?éﬁagaAdQ 20 (V) 0.2.23 111 / \ p -
(CH~YmMR6 YZEa/ \ o-(CHZmMmRTFVN! Z/ \"N~p- (CHZr RY~Z~/ \
N-p-(CHY)mR NJ V - 14 00/ 48985 PCT/ 1B00/ 00098 O R4-1CH z)mO / \ [/ \
/' \ 0-(CH2ImRa 00\ / Q-(CH2)mR4 VI R&-(CHz)moO/ ~/ \ ~/ \ 0-(CH
2)mR ~H z)~ 0 R4-(CH 2 O %\ / 0- (CH2)mRn p o vil ~i S~ Ra |
Fz $~_ Ra on
(0]
l TBPB / HBR / AcOH
oo
OH
(o}
l DBU / Acetorutrl / Rl

N

(o]

Hj»—@—o\_/—\_/o—{:

EDC / DMAP / CH,Cl,

Y

=§FQL~/—\_JP_<:>P%§ 4!; Qib :§—<C:>‘QL_/_\LJP—<1=

0 \
N
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VIllh'y " "I GF2S; R4 IX/ \ ZzZ~/ \ Zs/ \ Sa 5 | _ XlalsLsin
which R4 is selected fromthe group consisting CHZ=CH O, CHz=CH COO- .
CHZ=C( CH3)WOOW4898€] - | Z=C(Cl) - COO- and HzC-CH10 O S~, Sa i naepanahanbdsy
represent -(CHz)"- or -Q(Cl-1z)"-: -15 WO 00/ 48985 FCT/ 1 B00O/ 00098 E-~,
E2are independently sel ected fromthe group consisting

1, 4- phenyl| enet r aps- 1, 4- cycl ohexyl ene, pyridine-2,5-diyl,

pyri ni di nBvwhishidi y| and trapsi, 4- cycl ohexyl ene- 1, 4- phenyl ene; F ~, FZare

i ndepende : : p consisting 1, 4-phenyl ene, and52- or
3-f|uoro-T?ggﬁi%hgﬁggg?%ﬁ$gﬁ&?PT§ﬁ§#é i ndependently selected fromthe group
consi st i nHBOis-48-% hy@e®rahicydcid C, - Czo- al kenyl

a -CZC%aquéé“G - CZO- al koxy-car bonyl, fornyl,

G - C202 al R§YEEP BEHGRCE - cZO al kyl car bonyl oxy, hal ogen, cyano and vitro: 10
Z6i s sel epBepisfiIgoamidbeyglopsip.opaidst-gtehag - COO-, -OOC-, -0OC -12-,
-CH20-,Q(CHZ) ~-, -C CH2)2- and -COQ(CHZ) 3-;Z'is selected fromthe group
consi st i ngP& is Nngrdimetyytamingopyly-N -ethgjcarbpdjimidedxgdgechloridoo- ;| - 0OC-

-(CHz) 4-, ). B ) 30 -C=C-; Zsis selected fromthe group

consi st i n‘a@’ﬁ%ﬁg‘%@%@’%&& ., -CH20-, -1 SOCH2-, -COO-, -OOC-, and
-C=C-;Yis independently selected fromthe group consisting

hydr oxy, C, - C2o- al kyl , C~-Czo-al kenyl, C, - CZO al koxy, C, - C20- al koxycar bonyl ,
formyl -, C, -CzO al kyl carbonyl , §he38-%| kyl car bonyl oxy, | 7uoro, chloro,
brono, cyano and vitro;20 ms an integer having a value of from2 to 20;
andvis an integer having a value of from2 to 12 The conpounds of the
invention may al so be used in the formation of a LCP | ayer by casting a LCP
conpound according to the first aspect of the invention or a 25 m xture
according to the rd aspect of the inveption onto a substrate. A fourth
aspect of the P?i t her ef ofre provi des_g nmethod form ng a LCP network
conprising formng a LCP | ayer including a gonpound of fornula (1) and
cross-linking the layer. Liquid crystalline/m xtures according to the third
aspect of the invention may al so be used i ? the manufacture of LCP networKks
inasimlar way. 30 The invention also includes, in a fifth aspect of the
invention, a cross-linked L net wor k conprising a conpound of forrmula (I)
in a cross-linked form Crossflinkeduei/df® WO 00/ 48985 PCT/|1B00/ 00098 LCP
net wor ks conprising a mxture according to the third aspect of the
invention in cross-linked fornrmgy al so be included in this aspect of the

i nvention. A sixth aspect i TRrenti on provides the use of a conpound
of formula (1) in the preparatioR ofO%an optical or an el ectro-optical
device. The use, in the preparation\off 5 an optical or el ectro-optical
device, of liquid crystalling m xtures according to the third

H:@- O\_/_\_/OJ{):

¢ EDC/DMAP / CH,CI,

10
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aspect of the invention is also included in ibis aspect of the invention.
An sevent h aspect of the invention provides an optical or an

el ectro- opYQ 8U#8%8fevi ce conpri sing a conpound of fornula (1PCTHBGE/00098
cross-linked state. An optical or electro-optical device conprising a LCP
liquid crystalline m~aure in a cross-linked state 10 according to the
third aspect .of the invention is also included in this aspect of the

i nventi o™ WM& i nvention will now be described with reference to the

fol I owi nayp@is hi30diteR 1-04A1RI68dindikese exanpl es are provided by way of
illustration only. Variations on these exanples falling within the scope of
t he i nvertPGns Ni(Btdimethylapunepiopy pNactbicatbediimBlegwydwshlorigxanpl es Exanple 1
Synt hegi - nQr a = di hydr oxybenzvate 20 HO~ ~ OH O~ /~ O ~N A
ot urs s AR et ey d (4 og. ~S0rmol )

1, 8-di azabi cycl o[ 5. 4. 0] 25 undec-7-ene (5.0g; 33mvpl), 4-bronobutyronitrile
(4.99g; 33mvl) and acetonitrile (70nml) was heated under reflux overnight.
The reaction m xture was added to water (500ml) and extracted w th ethyl
acetate (3 x 100m). The conbi ned organic | ayers were washed with
IN-hydrochloric acid (150nml) and water (2 ~ 150nml). dried over nagnesium
sul phate and filtered. The organi c sbtwmeit was then renoved rn vacuo. The
30 re d7due (6.2g) was recrystallised fromethyl acetate/hexane to yield

5. 29 f 8% of the desired 3-cyanopropyl 2,5-dihydroxybenzoate. 17 WO
001 48985 PCT/ | BOO/ 00098 Synt hesi s of

(o]
2,5-bis-14-(6-acryl ovl oxv- vl W&@inzoi c acid 3-cvanopropYil
ester o/ \ ~0~- - ~0~ © \ 0~ =\ O=

HO

DEAD / TPP / THF
HO OH
N N
! K \_/—\\N

=O>L °m°@o%o@ Ox_/_\_/o{oz

0 \
NIV

Suitable starting materials used in the preparation of the compounds of the

present invention include, amongst others, phenyl and biphenyl carboxylic acid

15 compounds as well as 1.4-cyclohexanedione. The compounds of the invention are
preferably prepared by forming a ring that includes a lateral group prior to linking the
mesogenic residues. Alternatively, the compounds may be prepared by forming a ring

that includes a polymerisable mesogenic residue prior to linking the lateral group. A
second aspect of the invention therefore provides a method of preparation of a

20 compound of formula (1). the method comprising forming a ring that includes a lateral



10 A solution of N-(3-dinethylam nopropyl)-N -ethyl carbodiimde

hydr ochl oride (6.5g; 39.9mmol) in dichloronethane (100nl) was added slowy
to a sol ut wareoaBess- cyanopr opyl 2, 5-di hydroxybenzoate (9. 9g;PCIABBHT0IS) ,

4- (6-acryl oy~l hexyl oxy) benzoic acid (5.7; 19.Smvol) and

4- di met hy panp napyubsdquentl linliag the messchici wsidic lept@MichanegéiOrdldwat OC.
The m xture s,stirred at roogmtenperature overnight. 15 It was then added
to water ?3@8%2 a&ﬁ(!?"g?&a&é(@f‘éﬂ’eﬂ/i Sﬂﬂqﬁmrt?ﬁ?%}"dﬁ%f d(aoye.1ip amegpeciztie

conbi ned GBI Ghdt AEhEsopli€ redRRBEE " Whd 62 WRLi8ntcA. X 130ml), dried over
magnesi um sul phate and filtered. The organic solvent was then renoved in

vacuo. Theltresl daecappiesiatey) thahshpgeinppeniishgf gl invantidrastayche owed ogrthphy on

silicacgel_usin . uene/ et hyl acetat 85 as el uent eld 6.3g
(60, 605 oprebatih bERTTERS e JBRELE' Su0s mishites e ahass PriBbind sl
3- cyanopr orympesidiof dmuta 48E,wilH pné Nrlnore &flitldnal Thinpoheiig) QAN thra@iic be
supercool ed. The fall ow ng conpounds were prepared-in a simlar way.

2, 5- bi s- 15PIYest Fan ey Pemﬁemhswymféﬂwy?fo@w%@f%wé- Acthyd ?Sﬁ%r?éé%/%vl

ester o /; : ~ : i : : = e
Comound Iveltih thefefiE brivides A Nadi cYReffind dnikiare Sofroridid)a Tofipdufd &F

2, 5- bi s- [ #rfisla( d) et herer gt aydrosediiitionyll comppdrentsoylihexene( be et cadditichal

3-cyangpropyl ester o ~.\ .0 0,00 \... 000\ [ o0~ ~ Q=N = 10C, dp
O 1 TO7. PRipongR Sheent i 1% Rauld AP SR B3 B AT SROTBERGOPE s
4- eyanobufoWihelat @), bther Ghelogent QoflpOunds;~ cOmPoinds Bat ake CompdtibleNviMp &= 79C,
Cp (NI) = 56C 2,5-bis-(4-(6-acryl oyl oxyhcxyl oxy) bcnzoyl oxy]. benzoi c acid
5- cyanopeRespgcris frpleqylar archieqiurg orghigallogants forghe intggdppiian qfdﬂ%ﬁ‘f!%q Clp

(N-1) = 6phell & mixture may also include a suitable organic solvent. Examples of solvents that
may be used in the preparation of such liquid crystalline mixtures include anisole,

15 caprolactone, cyclohexanone, methyl ethyl ketone, methyl propy! ketone and the like.
Examples of additional components that may be used in the preparation of liquid

crystalline LCP mixtures according to the third aspect of the invention inciude those

compounds represented by formulae III to X.

0
4
R "—(CH 2):\—0_@—{ @ @—o —CH )p— R*

20 {Y) 0,123 JIT

on_ (o o) R
Y z°o—(CH 2Im— R* IV

N
2O ro- e
'
L, =20
Y z ’ O—(CH ;

N= " V
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2, 5-bi s-[4-(6-acryl oyl oxyhexyf oxy) benzoyl oxy] benzoi ¢ aci d 6-cvanohexvl
ester 000 ~0o0/ \\/ oo~0\/ o0 O~-NO15 M =57C, dp (N1) =
58. 2C The w@ni#398fd nay be supercooled. -19 WO 00/ 48985 PEGTIRIOGPEIBOO8
2, 5-bi s-(4-(5-acryl oyl oxypentyl oxy) benzoyl oxy) benzoi ¢ aci d 3-cyanopr opyl

ester o~o/ \ 0 @ - 0~0 \ / oq) o~ ~\-\\ Q --" N5 M =97C dp
(N-1) = 72.2C Tﬁ’e_écc’iﬁ’mo%ntﬁmaE &Y 2 R
9

8§
2, 5-bi s- (4-(8-acn~l ovt oxyoct yl oXy)benzoyl oxy] benzoi ¢ aci d 3-cvanopr opvl
ester o/ \ 0000\ / o//0 O-N g ,5-63. 5C, d p; (I\\I}P = 66C The

conpound may be supercool ed. 0
2,5-bis-(4-(6-acryl oyl oxyhexyl oxy) benzoyl oxy) benzoi ¢ aci d 4-nmet hoxvbuh~I
ester 15 ~00~00/ \ oo\ / oo\ \/ o000 ~-~0Cp (NI) =59C The

conpound may be super cool 20
P y R“—E)(CH IO @—‘? O\\‘“@‘O ~(CH g}i—R"
;o

VII

Py VITI

3 4
D e Ix
R“____ SJ 7N Z7_C>__®_ ZB /— -\ 51 -— R“
5 Clj F C\) X
Ld LS L()

in which
R’ is selected from the group consisting CH,=CH-O-, CH;=CH-COO-.
CH,=C(CH;)-COO-, CH,=C(C1)-COO- and

H,C-CH-
10 \/

0]

S* S* independently represent -(CHy)a- or -O(CHp)y-:

-15 -



WD 00/ 48985 PCT/ 1B00/ 00098

[[ 3- (et hoxycar bonyl ) propoxy] car bonyl ] - p- phenyl enc

bi s[ p- [ 6- (wOropkgegs oxy) hexyl oxy] benzoate 0 0 -o o/ \ \ / ®Co0B®/00098 0 O O
00 [[ (G chl orohexyl ~oxy] car bonyl ] - p- phenyl ene

bi S([)pl-\/t[DG- E?{?é\/l CC)I~~| aeVindepanidentyy] sclbaed daing th® @odp \codisiSting /1,40pKenylehe / O
ci

I [ (4- phenoxybut oxy) E%ﬂsbi)ﬁW"flobe"r)’fFé‘ﬁ’yWéﬂé"ebg b BerimBidingr 91d55 yand dsaps oxy]
benzoate ~~ 0 0 /| Qytlohedyldnell HphdnyRnf; \ / 0 0 0 0 ~\o \ / -21

00/ 48985 PCT/ | BOO/ 00098 P ST PPISIIIE 1t oxv) car bonvl | -n- phenvl ene

bi s[ p- [ 6- FaEf vl ovl oxe)ihdepghdsaily iselnctedhfremahe group @ngistingol ,4-phénylene, and 0 F
O-F Oz ~F M = 69 —55105Theconpoundma be

super cdol ed. [trans2 fr@ug\'f% Cl\#B%en%fIn? ‘met hoxvcar bonyl | - n- ~he%y| ene

bi s[ p- ([ 6L{ a€sLVArevhdswhdenex ydid¢aedfroth etzgratecdhstifg ©H,0 ~ ~ ~ ~ 0 0~

C,-Cyp-alkyl, C;-Cyo-alkenyl, C;-Cyp-alkoxy,
C,-Cy¢-alkoxy-carbonyl, formyl, C,-Cyp-alkylcarbonyl,

C,-Cyo-alkylcarbonyloxy, halogen, cyano and nitro;

10 z° is selected from the group consisting -COO-, -O0C-, -OCH,-, -CH,0O-. -
O(CH3)s-, -OOC(CH3);- and -COO(CH3);3-;
Z7 is selected from the group consisting a single bond, -CH,CH,-, -CH,0-, -
OCH,-, -COO-, -O0C-, -(CH3)4-, -O(CH3)3-, (CH;);0- and -C=C-;
78 is selected from the group consisting a single bond, -CH,CH,-, -CH,0-, -
15 OCH,;-, -COO-, -O0C-, and -C=C-;
Y is independently selected from the group consisting hydroxy,

C-Cyg-alkyl, C;-Cyo-alkenyl, C;-Cyo-alkoxy,

C,-Cyg-alkoxycarbonyl, formyl-, C|-Cy¢-alkylcarbonyl,

C1-Cyo-alkylcarbonyloxy, fluoro, chloro, bromo, cyano and nitro;
20 m is an integer having a value of from 2 to 20; and

v is an integer having a value of from 2 to 12

The compounds of the invention may also be used in the formation of a LCP

layer by casting a LCP compound according to the first aspect of the invention or a

25 mixture according to the third aspect of the invention onto a substrate. A fourth aspect

of the invention therefore provides a method forming a LCP network comprising

forming a LCP layer including a compound of formula (I) and cross-linking the layer.

Liquid crystalline mixtures according to the third aspect of the invention may also be
used in the manufacture of LCP networks in a similar way.

30 The invention also includes, in a fifth aspect of the invention. a cross-linked LCP

network comprising a compound of formula (I) in a cross-linked form. Cross-linked
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Oo~~~00_ 10 M =66C, Op (NI) =59.8C. The conpound may be
supercool ed Exami e 2 Synt hesis of 8-chlorooctyl 2-furancarboxylate / ',0
Cl O O 15WO 88885 on of 2-furoyl chloride (6.5g; SOmol) WEST/HHSEY%8r opwi se
at 0Cto a solution of 8-chloro-1-octanol (6.6g; 40mvol) and pyridine (20g;
253nmmol ) pog sehwbike o riéiﬂgrﬁl ieierRtstimgl ©rthehird B§et €St Hel iderdfiontiHr € was
added to a m xture of N- hydrochl oric acid and ice (200m) and extracted
with et hyfroarhrkeddorm may adpee. inciudeddn this awgctorfghmingert®nl ayer s wer e washed

Wi th saturated i i i ) rie er -22. WO
001 48985 PCT/ | é%%%g%e%“hﬁ‘%ﬁﬁﬁeﬁ%ﬁﬁ#gﬁ’g% é‘e)é‘ﬁg%??‘ |°P‘e‘:‘g%‘:‘f§°d°r‘ﬁf\é"8?‘6§f?i‘8
sol vent wae prermatiod ohanapticaltay agieleetr8-optitairdeoict y The2udeyinathe drdparatioatsd (9. 79)
(94% as an oi | | or t hesi S'Q%I oGt amﬁ.h |.enc aﬁ.S-di_ hﬁ%r oxybenzoatc 2-furoatc
5 HO ~°/ #HeRyel of eleeirPplica devisse obtiadidsrytallieg Boyieen 2erogding ite) thesthisd g
37mm1l) . JopBcidif ARV EMINGE és&ir@]ud@@ﬂﬂﬁiﬂa‘sgﬁe of Be {@ienddgmmol ),
8- chl orooctyl - 2-furancar boxyl ate (9.7g; 37mm1l), 10 potassiumiodide (7.8g:
47mol ) and acérotsiverth|aspget PEChE Jinvgatomeaeades amoetical afr| anx efeotro-dgtical The
cool ed reaction m xtur r. (600nml). and extracted wth ethyl
acetate (g%celw%ﬁﬁjgrﬁec\@%ﬁgﬁcﬂgg fzc))rr?’bu\g\t%it@ lpa%/grrogg' \)/\’/ereedd\%\t/ﬁes(?hé’\stf1 W?%Wfr
N- hydr ochtlegticoptitatldévicoiyprsing aleCRliqia cxystabithelnmixnde iresl c@¢elinkaigtasi um
sul phate and filtered.  The solvent was then renpved in vacuo.
Recr ydPal #oceuling i die third 295 rfethe 10Vengpn 1is glaoetnkipded i this casaect /Hdkane gave
9.5g (68%,,efiidct anet hyl ene- 2, 5-di hydr oxybenzoat e-2-furoate. Synthesis of
furan-2-carboxylic acid 8-{2,5-bis-[4-(6-acryl oyl oxyhexyl oxy)
benzoyl oxy] bcnEloy limseplior hwill eat dre desoribedo withOreferon@ @ Ghe) f@l@@ng\ reot ut i on
of N-(3-D.nethyl am no | )-N-ethyl carbodiim de. rochlorigde. (8.9 g.
%6. Smrol ) T A Pa R skt s oRE PR b T ERE R idiEnen o

on these examples falling within the scope of the invention will be apparent to a skilled

15 person.

Examples

Example 1
Svnthesis of 3-cyanopropyl 2,5-dihvdroxybenzoate

20
HO OH

0 O\—/—\\\N
A mixture of 2,5-dihydroxybenzoic acid (4.6g; 30mmol), [,8-diazabicyclo[5.4.0]
25 undec-7-ene (5.0g; 33mmol), 4-bromobutyronitrile (4.9g; 33mmol) and acetonitrile
(70ml) was heated under reflux overnight. The reaction mixture was added to water
(500m)) and extracted with ethyl acetate (3 x 100ml). The combined organic layers were
washed with 1N-hydrochloric acid (150ml) and water (2 x 150ml). dried over
magnesium sulphate and filtered. The organic solvent was then removed in vacuo. The

30 residue (6.2g) was recrystallised from ethyl acetate/hexane to yield 5.2g (78%) of the

desired 3-cyanopropy! 2,5-dihydroxybenzoate.
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oct anet hyl ene- 2, 5- di hydr oxybenzoat e- 2-furoate (7.0g; 18.6mopl),

4- (6-acryl o5~ hexyl oxy) benzoic acid ( 13.6g; 46.~mvpl) and

4-di met hyl woionegpgsi dine (1.1 g. - 23 WO 00/ 48985 POT/ | BeQrAn@dds0ss. Smml)
in dichloronmethane ( 130mL) at OC. The m xture was stirred overnight at
roomtenperature. The resulting solution was then added to water (600nt)

and ext r agiiggestl sibrsrqhqmmmegv Glgx%o)?sggmz))yl&gﬁeﬁmhaﬂd organi c layers

wer e was g, oh &er (2 X Z00NM),— drred ov | phat e and
filtered. lne(’;mM Qas 5 renoved in vacuo. The residue (21.0g) was

purified by colum flash chronatography on silica gel using toluene/ethyl
acetat®e (93:7) ag, el uent, to give 8. 38 (48,2% of furan-2-carboxylic acid
e

8-{2,5-bis-[4- (6 | oyl oxy gﬁg;g%y%
36C, Op (N1) = 1@ ndy

nzoyl oxy] zoyl oxy}octyl Qester M =
Yy be P Q_J/IGL‘ﬁé Ilomnng
conpounds were prepared in a simlar maRnef.

(RS) -t et rahydr of uran-2-carboxylic acid
8-{2,5-bis-/4-(G acrvl ovl oxyhexyl oxv) benaoy%@g/f@%nzoyloxy}octyl ester 00
/' V' oo\ / o" o015 dp (N1) = 27C Furan-2-carboxylic acid

11-{2, 5-bi s- (4- (6-acryl oyl oxyhcxyl oxy) benzoyl oxyj benzoyl oxy}undec 1 ester
~ 0 010/ f solutioh &f N-(B- cbm‘et\hy&nﬁn(\prbp)d) N'-BthPlctrbodiithide IMalrecd&iRCl6.648:p (N-1)

péﬁ g(c):o/g The Hgoél%ﬂem S gol}vgg add%é sloV\%/ Ot%/ 4a895% ution of
4-{2, 5- blgscy&f}%,frépﬁcryyé-e»hlyeesxp@e%myg@%g,zOw.%mbn)bemwx&@m}g Rl plkygster 0 0
\ / oo0--0 p (N-1)

0 ~0 = 40 he conpound may
be super dontaed. ackk it el B> Bybhesd s4-dimphyledinohyndioo cii-9g) okyiperizoni trile -
~ ~ o0 Ci

d%c%loromethane (60ml) at 0°C. The mixture was stirred at room temperature overnight.
15 It was then added to water (300ml) and extracted with dichloromethane (3 x 100ml).
The combined organic layers were washed with water (2 x 130ml), dried over
magnesium sulphate and filtered. The organic solvent was then removed in vacuo. The
residue (14.0g) was purified by column flash chromatography on silica gel using
toluene/ethyl acetate (85:15) as eluent, to yield 6.3g (60.6%) of 2,5-bis-[4-(6-acryloyl-
20 oxy)hexyloxybenzoyloxy]benzoic acid 3-cyanopropyl ester. Mp = 42°C; Clp (N-I) =
63.7°C. This compound may be supercooled.
The following compounds were prepared in a similar way.

2.5-bis-|4-(6-acrvlovloxyhexvloxy)benzovloxylbenzoic acid 2-cyanoethvl ester

o O IO L

(o] —N
IS

25
Mp =46.5°C; Clp (N-1) = 61°C

The compound may be supercooled.

30
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- A solution of diethyl azodi earboxylate {7.3 g; 42mvl) and
tetrahydrofuran (15ml) was added dropwi se at OC to a sol ution of

4- hydr oxyD¥Q2eM9% il e (4.2g; 35mmwl), 8-chloro-1-octanol (&CIGBOONYAGDL) ,

tri phenyl phosphine ( 11.0g; 42mol) and 15 tetrahydrofuran (70nml) and
stirred ai,5-biso(Ge@paethaurydoydvan)hexyidxy)Hinzoylesyibemividriasidl Gecyanspraggded t o
waf er (200nﬂ) and extracted with ethyl acetate (3 x 100nl), dried over
nagne5|udl§ﬁlphate and filtered. The solvent was then renoved in vacuo. The

resi due wapo purified by co fdash chipoma oqraphy on silicg gel using
t ol uene/ et ce el hent, } @ 8. 8g_(94%,
p-[(8-ch|e#%Z-Byvgﬁiy}/ben it 200'Sy nk-hé

8- ( p- cyanophenoxy) octyl 2, 5-di hydr oxytbenzoate HO ~/ OH O O/0O ~ ~ ~N A

m xture of 2,5-di hydroxybenzoic acid f4492g: . Smmol ) ,
1, 8-di azabi cycl o(5. 4. 0] undec 7-ene P4.2y7" 27.Smvl), potassium i odi de
(41.0g; 247 1& %éi 48985 PCT/ | BOO/ 00098

p-[(8-chlo ooctyl?é’ Benzonl rile (6.6g; 25mmpl) and acetonitrile ( 100nil)
mes hest ed under reflux for 72h. The reaction m xture was cool ed, poured

into water SOOnﬂ) and extracted mnth ethg acetate (3 x 150mL). The
conbi ned vigxyHenzoyloxy b enzeisacit fickianebusyl estér1sont) and

water (2 x 150nﬁ) drled over nagne3|un15 sul phate and flltered The

sol vent was eaned in vac he Pesi due S~~ urified by co fl ash
chr omat ogr aphy ca‘be 7Ny a ue %ﬁ;%ateygé as el uent
to give 8.0g (84 ( p- cyanoph&n oé%yl -di I ox nzo

Synt hesis of 2,5- bIS [4-(6-acryl oyl oxyhsxyl oxy benzoyloxy]ben20|c aci d

8- (4-cyanolO p_henoxy~och~| ester 0 0 o] L_\ \'/ oo~o0o~/ 0000
O\ / -N A g q@jgp(gﬁ 55%; di met hyl am nopr opyl ) - N' et hyl car bodi i m de
hydrochlor 1@ gnnnl) i n di chl oronet hane (60nl) was added
slowy to a solutlon of 8-(p-cyanophenoxy)octyl -2, 5-di hydroxybenzoate (3g;
7. 8mmol ), onIhexonxy ben20|c aci d (5 7g, I

4- di met hydhah ARy 1P SREDIXY] ey : ol i

The m xture was stirred overnlght at roon1tenperature The resultln

m xture added to mater Onl® and ex@ra mnth di chl oro hane 20 (3
x 100mtl) . co Tned o. ayer, v
dried ovér’ma i um-sdl phate and> 4. TH

ﬂ'th er q x 100m),

renoved
i-n vacuo. The residue (9.0g) was pur ‘ed by flash chronatography using a
silica gel colum and tol uene/ethyl acgta®e ".2) s eluent, to give 4.6g
(63% of 2,5-bis-[4-(6-acryl oyl oxyhexyd oxyyh cxy]ben20|c acid
8- (4- yanophenoxy)octyl 25 ester. Mp = 54.5C, Ap (N-1) = 78.4C, (SA-N) =
43.5C. The caonpound na% b ercool ed. -26 WO 001 48985 PC r/1B00100098
Exanpl e Jdﬁwﬁgﬁ%§¢@(5k 4féﬁhggxy-4'-nethoxy-S-biphenylcarboxylic acid off

2,5-bis-[4-(6-acryloyloxyhexyloxy)benzoyloxy]benzoic acid 6-cvanohexyl ester

}°m°©*fgf@°m°£

A
O

15 Mp = 57°C; Clp (N-1) = 58.2°C

The compound may be supercooled.
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OH O5 Palladiunm(ll)acetate (SSng; 0.23mvpl) was added under argon to a
m xture of 5-bronosalicylic acid (5.4g; 22.4mvl), sodium carbonate (7. 2g;
68. 1 nr nol Woendssss met hoxyboroni ¢ acid (3.8g; 25mml) in watrenr1gdiaonds) . The
reaction m xture was stirred at roomtenperature for I h. The resulting
slurry was dissolved in hot water (1300nl) and filtered to give a filtrate

and a precipitate. The filtrate was acidified with 10 hydrochl oric acid.
The preci mewommmmmmmcrﬂmﬂa}—mmormdestsr 39 (95%
of 4-hydroxy-4'-net hoxy- 3-bi phenyl carboxylic acid. SyntheS|s of

4, 4" - di hydr oxv- 3- bi phenyl carboxylic acid HO~ ~ ~ ~ OH OH O A sol ution of
4- hydr oxy-4" - - met hoxy- 3- blphenylcarboxyllc acid (5.3g; 21. 6nnnl) 15

tetrabutyl os iu i de  (0.80; 2 3nqp|) aceté;_gflgfi and
hydrobronlp\aq§ ¥ 4894 20| u -n) W. at ed’ at 6h. The
reaction m xturkge was cool e d pg 2}3) (400nﬂ) resultlng
precipitate was isolated and recryste |sed fron1ethy| aceta e to give 2
(479% of 4,4'-di hydroxy- 3-bi phenyl carboxyhi c q 20 Synt hesi s of
3-cyanopropyl -4, 4' - di hydr oxy- 3- bi phenyjcar HO~~\/ OHO- ~ O~N
A m xture of 4,4'-dihydroxy-3-biphenylcarboxylic acid (2.3b: 1 Omol), |

, 8-di aza bicycl o(5.4.0]under-7-ene (1.7g; 11.2mmv1l), 4-bronobutyronitrile
(1.7b, 311.MpwEsI7yC:QIp (N-MB T2°48985 PCT/ | BOO/ 00098 and N, N-di net hyl f or mam de
(40n) wa%“heated a 750 for 4h. .The reaction m xture was cool ed, poured
into wat er ES6GREY" BSt4PsEC8Kdwi th ethyl acetate (3 x 100mil). The

conbi ned organic Iayers were washed with 1 N-hydrochloric acid ( 150m) and
with water (2 X 100nﬁ) drled over nagne5|un1sulphate and filtered. The
organi ¢ s@¥rbist[4vw8 lpy ; 3N Op hestgur i fi ed by
fl ash chronatography u5|ng a S|I|ca gel col um and toluene/ethyl acetate
(97:3) as eluent to give 2.1 g (70% of

3-cyanopropyl - 4, 4' - di hydr oxy b|c-enylcarb ; . Synthesis of
3-[(3-cyan goxxlgar&g@ﬂ bi Pet i =
(acryl oyl ox xyl oxy] benzoate| ~ / i-/@’€;i-' N A

sol ution of (3-di net hyl am nopropyl ) - N et hyl,carbodi i m de hydrfochl ori de
(2.90; d S 15.4mmol ) in dlchloronetha ? ) was slowy added to a
solutlon of 3-cyanopro 4, 4' -di hydr oxy- 3- bi phenyl car boxylate (2.1 g; 7.1
mmol ), 4- @@Jaéﬁﬁl6y Ive beﬁ?%%n20|c acid (4.5g; 15.4mm1) and

4- di net hy lgcpapYEdddhAeod Qpefoodd 9Mmol ) in di chl oromet hane (80nil) at OC
The m xture was stirréd at roomtenperature overnight. The resulting

m xture was added to water (300ml) and extracted with dichloromethane 20 (3
x 100ntl) . ‘§_100nﬂ)

dri ed overF=Hag ' ;i ‘ At—was renoved
in vacpo. The reS|due (6 Sg) was purlfled by flash chronatography using a
silica gel colum and toluene/ethyl acetate (90:10) as eluent, to yield

1.3 209 3 of arb 1104 hen%l e
bi s?p( [ 6/%ac V1%y!l o%) Regn] @p 7 —<_

Clp (N-I) = 59°C

The compound may be supercooled.
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25 Mp = 85.5C, Ap (N1) = 154.5C. The conpound may be supercool ed. The
foll ow ng conpound was prepared in a simlar way: -28 WO 00/ 48985
PCT/ | BOO/ 808848385 ( 3- cyanopr opoxy) car bonyi J- 4- (t r aps- 4- cy cPEHEBM0909B heny|
bi s[p- ([ G (acryl oyl oxy) hexyl Joxy) - benzoate] . \ / \ / O-N ~/O M = 98C
Cp (N1) = 140C 5 Exanple 5 Synthesis of 2-furfur3~ Ihydrqu|none HO ~ ~
OH O 10 A i . 60; m

furan- 2- c HPHEhex¥ 7 ) yjear ]-D3 ? gusﬁs ()?WN’IR}X)BBW(I') 19;

SOmol ) |axﬂb3mﬂmﬂethyl 2- |n1dazoI|d|none (20nl) was heated W th st|rr|ng
over an a ol at atnDspherlc pressure. The tenperature of the bat h was

mai nt ai ned 165E%{€;/&f@ & cool edor eagti on mixtur, ured into
wat er (SOOnﬂ) extract @ thy ceﬂh%%ii}»x>15 conbi ned
organi c | ayer® were washed w 100 dried over ghesi um
sul phate and filtered. The organlc SO nt was r ved in vacuo. The
residue (9.4g) was purified by flash chyo hy rusing a silica gel
colum and tol uene/ ethyl acetate (90:13 as eIueHFJ/to give 6.7g9 (709 of
3-furfuryl hydroqui none. 20 Synthesis of 4-(6- acryloyloxyhexyloxy)ben20|c

¢ 3 | I ester

)

sol ution bémﬁk -dlnethylanlnopropyl) N - ethylcarbodllnlde hydrochlorlde
(8. 8g; 46nnDI) |n dlchloronethane (160nﬁ) mas added sIomAy to a solution of

2-furfuryl 8. \(6 yI y zoic acid
R‘{!Ibr{)3 nnnl)

( 13.49; 46 and 4 dlne a
di chl or onet ane (50nl) at 5 OC. The ,ctlon m Xt ure was stlrre@ at room
5@gnil) and extracted with

tenperature overni ght, added to water

di chl oronet hane (3 x 100nml). The conblg/d rganic_lLayers were washed with
water (2 x 100ml) dried over magnesium sul phate and filtered. The organic
sol vent wafp + ¢4r0y €llp (N-T) v&2.6% The residue (18.69g) was purified b~~ flash
chromat ography using a silica gel colum and tol uene/ethyl acetate (95:6)
as eluent and

10  [(4-phenoxybutoxy)carbonyl}-p-phenylene bis{p-[6-(acryloyloxy)hexyloxy]-
benzoate]

PO IO
0
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10 recrystallised fromethyl acetate/ hexane to give 6.4g (47% of

4- (6-acryl oyl oxyhex~~l oxy) benzoi c acid

4-[ 4- ( 6- aovglboydescyhexyl oxy~benzoyl oxy] 3- f uran- 2-yl net hyl poemsdooemwser. M
= 65C dp (N1) =51 C The conpound nmay be supercool ed. 15 Exanple 6

Synt hesi s;@f4.4-trifluorobutoxy carboml -p-phenvlene
[[(3- cyanopropoxy car bony phenylene[ br S| OXynet hyT ene-
ethylene]_ﬂﬂaeﬁilate o] / \ \ / 0~--~0\ / 0~ ~ o0 ~N 20 A solution of
di et hyl a oxy 29;o24mml 3 and tetrahydrofuran (20nl) was
added dropmn at\Gé f %1 gasof enyl phasphine/T6. 4g; 24nmmol )

into tetrahgdrofuran (40 t Ive ant e was stirredyfor 2h at OC
After the salt m xture was added at 0@ to a solution of

6- [ (a- hydr oxy- p-tol yl)oxy] hexyl e ;| Omol ),

3- cyanopr opyl - 2, 6- di hydr oxybenzoat e ( 2. Cﬁnnl) and tetrahydrofuran 25
(60nt), sMprgggh Crl}g)gnn[}egpe}ﬁ@ture over ni ght The reaction m xture was
added i o water and extracted with ethyl acetate (3 x 200ml). The

conbi néd ’Shgm}tpunéy@b@emp@cmed with water (2 x 200ml), dried over
magnesi um sul phate, filtered and then evaporated down under reduced
pressure. The residue ( 16.0g) was purified by colum -3U WO 00/ 48985
PCT/ | BOO/ Q£AR281-bh&rsdy cloh Ex0Tah é1 6 eypayb éxivisppheaviged bidFi-(16-(Rcr¥vRoxvpl uene /
ethyl acetate mxture as eluent. to yield 2. 3g (31 % of the desired

et her. Thizexvlexyohenzoxs mound may be synt hesi sed using a sinilar method:
(((3-cyanopr opoxy) car bonyl ) - p- phenylene]bls(oxynethylene(trans 1,4-cyclo

hexyl ene) oxyhcxanet hyl ene] cryfatc ~o :(- 0 o~ ~\ O ~NOLO Exanpl e
7 Prepara;LSh—@%rgpﬂa£%g> A X -'\;Dg—fQLLer%U_
conponent n anrsol e -ﬁ@=- oo0=" oo—-~\/
o~-cN O is 30wt % of o~o0 / ~o\ / ohg\ / OCN O 1000ppm of a Tinuvin 123
stabiliser and SOOppm of a 2, G- di - (t-byry®) - 47tpdr oxyt ol uene 20 (BHT)

i nhibitor were added to this m xture. 300pp & N rgacure 3

poUner ~sat i on

10 Mp=66°C; Clp (N-I) = 59.8°C. The compound may be supercooled

Example 2
Synthesis of 8-chlorooctyl 2-furancarboxvlate

=\ S
O

15
A solution of 2-furoyl chloride (6.5g; 50mmol) was added dropwise at 0°C to a solution
of 8-chloro-1-octanol (6.6g; 40mmol) and pyridine (20g; 253mmol) and stirred at room
temperature for 2h. The resulting mixture was added to a mixture of 1N-hydrochloric
acid and ice (200ml) and extracted with ethyl acetate (3 x 80ml). The combined organic

20 layers were washed with saturated sodium chloride solution (2 x 80ml), dried over
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-31 WD 00/48985 FCT/1B00/ 00098 initiator (conmercially available from

Ci ba Ceigy, Basle, Switzerland) was added. The m xture was stirred at room
t enper at u® WH8%8hen spi ncoated on a gl ass pl ate havi ng anP@iB8¢PWPE on

| ayer to forman LCP film of approximtely 800nmin thickness. This film
was dri ednaneSHQG futphate and ﬂltﬂ"emuTmo@anﬁcpsbbteﬁp@hymahb\aaﬂdmbwcbb necivat i on
with UV Ij ght 5f nut es roomtenperature in a N~

at rmspher8"q1’1 R 8)'105 r@é’% ?P% yzﬁﬁé&%%’ aé')?r‘l bits a nematic nesophase at
roomtenperature. In addition this filmexhibits a tilt angle of about 10
relative to the pl ane of the substrate, as shown by ellipsonetric

nmeasur emSypthesipiod optamethyle yheageatp2rfaregteexcel | ent super 10
cooling behaviour. (ii) A mxture of the fol |l owi ng conponents in anisole
was prepared according to procedure (i) above. 60m%of 0 -~o/ \ oo~/ o
OO0\ / o~1So20w%of .oken/ \ ~ N, 0o\ / 0~0~\ / ~H20 1| OMm%of O o
/' \ ~~~/ 000\ / &H # -32 WD 00/48985 and 10 wt % of

1, 4- but anedi ol diacrylate ( ri ch) PcTnsoo/ 0009

ENIVARNEVAR
0 0

A mixture of 2,5-dihydroxybenzoic acid (5.8 g: 37mmol). 1,8-diazabicyclo[5.4.0]
undec-7-ene  (5.7g; 37mmol), 8-chlorooctyl-2-furancarboxylate (9.7g; 37mmol).
10 potassium iodide (7.8g: 47mmol) and acetonitrile (150ml) was heated. under reflux for
44h. The cooled reaction mixture was added to water (600ml) and extracted with ethyl
acetate (3 x 150ml). The combined organic layers were washed with 1N-hydrochloric
acid (150ml) and water (2 x 150ml), dried over magnesium sulphate and filtered. The
solvent was then removed in vacuo. Recrystallisation of the residue (12.3g) from ethyl

15 acetate/hexane gave 9.5g (68%) of octamethylene-2,5-dihydroxybenzoate-2-furoate.

Synthesis of furan-2-carboxylic acid  8-{2,5-bis-[4-(6-acryloyloxyhexyloxy)

benzoyloxy]benzoyloxy}octyl ester

___O>— ()\_/—\_/()~<;>40O >\—©_ N\ _<__

SRR

20 A solution of N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (8.9 g.

46.5mmol) in dichloromethane (140ml) was slowly added to a solution of
octamethylene-2.5-dihydroxybenzoate-2-furoate  (7.0g; 18.6mmol), 4-(6-acryloyl
hexyloxy)benzoic acid (13.6g; 46.5mmol) and 4-dimethylaminopyridine (1.1 g.



The nematic filmfornmed exhibits a well oriented nemati c nesophase at room
tenperature with a clearing point of 80C. In addition this filmexhibits a
tilt angl ewofooBds®bout 1 relative to the plane of the substrcatiBgo/messshown
by ellipsonetric nmeasurenents. -p3 WO 00/ 48985 Clainms 1. A conpound of
fornul a (19)3nk6d)) liBORENOBARHENe X 130mIP-20Q03C Wk eniktire wandined dvedggandent |y
represent a pol yneri sa?he nes.o erii GC residue ére resents a group sel ected
fromthe GPUBFRRFAUIE | fg’eﬁ@r‘!‘géﬂ’ utioncyvas thegpdded a}erié%@-l,) andegygreted - 0000
and - OCONRiih di@hisRorh&RARS@N%k 250mYy. ate @b «31%5:%'133@& WP Mrashdd Withch p ~s
an integer of 1 to 18 and in which one or two non adj acent -CHZ- groups are
opt i onal | watezpl2as e20Unyl).- GliedCever magnasivwhisulphataeandr fittonsd - Thig -sotyeoupasmay be
1S, R P8 valer Al RARRe A GO AR R B C R B <o

that firstilitatfd sgacaclughidetpyldaesate 093 gprdsakluehywaoadivacent st2ppafons and
secondl y en Xis -CHz-, p can al_sg % val ye of 0; Q represents a a
pol ar gr odyaaer@Eroxyle r om -aeﬁl, - C@R{:zgl %@&?6'-3%&%0@@@%@’%»@%@18@;

" O0OCR, - GLIMAIdRy ) ook GRGRMeF = Sboc; @) (N-120 OLBEC0Mhe QBuffbult ) be 0 OUD
which is unsubstitut'ed or optionall'y substituted by a group selected froma
| ower al kyperdooiwels al kenyl , | ower al koxy, |ower al kenyl oxy, hal ogen, -CN,
-CCR",] -COOR', -OCOR', -CONR R', -NR COR', -OCOCR', -OCONR R', -NR COOR',

- CF3, é)nd -ocF3; 25 where R represents hydrogen, a |ower alkyl, a | ower

al kenyl orThafaM&ih€cdmpiings asredrépanaidn alboniar raigheR i s hydrogen, a | ower

al kyl or a | ower al kenyl group -34 CVO 001 48985 PCTI | BOO/ 00098
(RS)-tetrahydrofuran-2Z-carboxylic  acid  8-{2,5-bis-|4-(6-acryloyloxyhexyloxy)

benzoyloxy]benzoyloxy}octyl ester

O S

O
O\_-/_\—/_\
0 (@]
(@]
15 Clp (N-I)=27°C

Furan-2-carboxylic acid 11-{2,5-bis-[4-(6-acryloyloxyhexyloxy)benzoyloxy]

benzoyloxy}undeccyl ester

- 0 o] =
—}OMO‘Q_{ )—@—omo{
0 0 0 0

o o 0
VANV NVAVAN§
0
Mp = 43.9°C; Clp (N-1) = 45.8°C

20  The compound may be supercooled.
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tc" represents a |lower alkyl or a |ower attcenyt group. 2. A conpound
according to daiml, in which G- and Gz are the sane. 3. A conpound
according wooausBim | or Claim2. in ~hich X is selected fr®erABHA0098 5 O,
-COO and -OOC-. 4. A conpound according to an}~ one of clains 1 to 3, in

whi ch t he Furaagstarbogilid he &gidgr oup-(hebis [44al-aeryRiyldxvaBxyloty9bdnzbyloxy] A
conmpound according to any one of the preceding clarms, Th v~hich no nore
t han one -Qﬂﬂﬂﬂ&ﬂaéﬂgﬂﬁf;lhe Sp group is repI aced by -CH=CH, -0, CO,

-COO-. -00C. 10, -CONR - . & A conpound accordlngto any
one of the pr i i R @ )i srth %OCCR
Cl, -CFA - ~ greLy AyCO d Caccordi ng(?o ny one
of the p~ccedng clains, in which the Nl ic group i el ected frofha five
or six menbered saturated or unsaturat ed. ~%(E¥/CL\C Ox=15 heterocyclic
noiety. 8. A conpound according to any e he ceding clains in which
the cyclic group is optionally substituted by a grou osel ected froma | ower
aIkyI)Iovgﬁbéﬁi QXN 790 -CN, -COOR', -OCOR', -OCF3, OR', in which R" is
| ower al ky corrpound accor ding to any one of the pr ecedl ng clains in
whi ch the Tresoggnined 2@y besudumeled ~ and G2 are of formula Il R-Zs g Zz A
z~ n wherein A and |3 independently represent 1, 4-pl~cnyl ene,

pyri di ne-2. ~-di yl, pyri ntdine 2,5-diyl, traps-1, 4-cycl ohexyl ene or
traps-l.BE;j?_ﬁg@g 1,4-divl: 25 optionally substituted with a hal ogen, -CN,
a | ower al’kyl, Tower alkewl Iovver al koxv o~ lower all, wo~ ~. ° coup: n
is | or 0Synthgsisod/pais I fle and zZ i ndependent |y represent a
singl e bond, -COO, OOC - CH2- CH2-, -CH20-, -OCH2-, -CHCH, -C--C,
-(CH2)4-) or (CHZ)BO- 5 Z3 represents a group of forrrula (CHZ)pX— in

whi ch one or two non adj acent groups may be optionally replaced by
-CH=CH or in which one orn oup o epl aced by one or tvvo
groupsysel ected fromthe group Si SW@ Cco, -CO0O, -00C,
-CONR -, -0OCOO- and -OCONR with the proviso that firstly the spacer 10

group does not contain two adj acent heteroatons and secondly when X is

-CHz-, p %Ebradmﬁporm&ﬁyraaz\sac%o%a@ (7\9@9&;%&10@) ARl @hatlyAtRe8h <mﬁﬁ%m9asa val ue
of 1 to 12; and X is selected fromth roup consistin

_C0O-, - Oadded ﬁsopv@smt 0°C @o:ooso&ma- drowbenetpmelgfer(ﬂ@ga %@mwﬂerl sabl e

0005 1Sl AT S YRR S 58 o g
R3- Ph- GH=GtraB00ofurkds { 100 aid-Eidrddhat @oorm tenZpdrdtepooneatifivl Thareabti@hmibture
represent swagl’adgled topbva{)err (?O()ln?lg\gﬁd %Lt@lclte’d with ethyl acetate (3 x 100ml), dried over
magnesium sulphate and filtered. The solvent was then removed in vacuo. The residue
was purified by column flash chromatography on silica gel using toluene/ethyl acetate
(97:3) as eluent, to give 8.8g (94%) of p-[(8-chlorooctyl)oxy] benzonitrile.
20

Synthesis of §-(p-cyanophenoxy)octyl 2,5-dihydroxybenzoate

HO OH

0 O\—/_\——/—\O—Q——_—-:N

A mixture of 2,5-dihydroxybenzoic acid (4.2g; 27.5mmol), 1.8-diazabicyclo[5.4.0]
undec-7-ene  (4.2g;  27.5mmol),  potassium iodide  (41.0g;  247mmol),



R3 represents a lower alkyl or with the proviso that when R3 is attached to
a 1, 4-phenyl ene group (-Ph-) it may al so represent 25 hydrogen or a | ower
al koxy. 10woAocgesspound according to Caim?9, in which Z~ ardrdBoosoeys
selected froma single bond, -COO, -0OOC-, -CH2-CH2-, -CH20-, -OCH2-,

- CH=CH-  apq(8-Chiorobetyl)dily]béhzoRiieUb G ALsiAmel) Agd eetbhiaile Poohl) B HRukd, in .
which R 1 is selected from CH2=CW, CHz=CWCOO- and CH2=CH O-. 30 12. A LCP
m xture congarirefivgion 7ebnplrutfactam mtrg|vies copled gppuredmte prarg 4860ml) and

PCT | B0O/ 8RR with SiyRabllate s F0ANITHE ABRREMERI! faybRPbER TR
pol yneri sabl e nesogenrc residue S X I's selected fromt group consi sting
of - CH2-, with IN-h@@rochlofiOQcjd {0G]) anCOMReEr- (2 xOCX0mMa!),admled OGHNRagn&um

represents rou f formula - (CHz)p-. in which p.i.s an int. of 1to
6" and 51 nouipbth ot e SOFER: Gy vERpY eyt di it 35 pRHERT by 0

repl aced @Mum%@ﬁchroﬂfatdg?aﬁh@io@nrkilmegepﬁsiﬁg/\@tcl@ﬂzfetl%'(l Qbdiste BBY2008 dl&dk aced by
one or two groups selected from-CH-, -O, CO, - , -00C-, -CONR -,
0000, - AN 0gi(8496) ofeS-Gr exanephenasy)ogtyk 2 3-dihydraxybengeate. group does not
contain two adjacent heteroatons and secondly when X is -CHz-, p can al so
have a value of 0; 15 Qrepresents a a polar group selected from-CN, -COR
- COOR, - CByiithesiCONRS jis-{ AN - BDIR] oyl GPBOR 10 xyDDiiby IRy |b b oGODRA §-(4-Glano- CF3,
OCF3 qr - or a cyclic group which is unsubstituted or optionally

subst i putmgiﬁ&sel ected froma |lower alkyl, lower alkenyl, |ower 20
al koxy, | ower al kenyl oxy, halogen, -CN, -COR', -COOR', -OCOR', -CONR R',
-NR COR', -OCOOR', -OCONR R', -NR COCR', -CF3, and -OCF3; where R

represents drogen, a |loweya kyl® a | owe®, al or a cyclic group as
defi ned aboverGand i 500 V®- i, r-0a | r al yl group
S or a | y up—and or re

o)
R' repres a tower kyl 0
addi tional suitable conmponents. -37 O 00148985 PCT/ 1 B00/ 00098 13. A LCP

network conprising a conpound accordi ng/r& a~¥5=\on cl 1tol 1or
a mxture according to Claim12 in cross-linked or pol W@@‘%Fm 14.
Use of a conpound according to any one of clains 1 to | 1, ©Or a mxture
according to Claim12. in the manufacture of an optical or an

el ectro- opt dSY Ne.3-dith ABpRBY T (et icafloAfili R RPALERbridEe3hEL

i ncl udi ngﬂagog%&?ﬁ]ogné\cgccoregilyn%gmt oplg)g?/honee k@fcacloai mls 1 ?o I 1rlotTa gixture
accor dsngl9.pm@odi in1Aidhtprometherd i (ed) owaspoiddadr slowtly f tor na  solution  of

. ASY. A92. . AN&2. Af (. A . ]

Y. Af U2, A&g‘%,cy. SROPHRoR e LS ydroRbvEoRle e ZAMESh eleonfioBENPY- Ay A hY
. AU&Y. AY. ¥a8BicAacill . B@RY. 1.5mMoBl ad ; FEdiABEylAGnéRriineA9R.5g; 3.9mmol) in

dichloromethane (80ml) at 0°C. The mixture was stirred overnight at room temperature.

The resulting mixture was added to water (350ml) and extracted with dichloromethane
20 (3 x 100ml). The combined organic layers were washed with water (2 x 100ml), dried
over magnesium sulphate and filtered. The organic solvent was removed in vacuo. The
residue (9.0g) was purified by flash chromatography using a silica gel column and
toluene/ethyl  acetate (98:2) as eluent, to give 4.6g (63%) of
2,5-bis-[4-(6-acryloyloxyhexyloxy)benzoyloxy]benzoic acid 8-(4-cyanophenoxy)octyl
25 ester. Mp = 54.5°C; Clp (N-I) = 78.4°C; (Sa-N) = 43.5°C. The compound may be

supercooled.
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{\'/pk\e/z\‘[[_\/] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]calc
a] ca] ca] cAY@8d/4888ca] ca] ca] c*al] ca]c<a! Zfi[7z6 PCT/1B00/00098

(2@ w mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] calca]ca]ca]c
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Lo e cyahgaL SRS Sl oS ehRhikahah sal iRl o2l o2l eal eal el cal cal
z! )" SHEHAHSIWSSSS' (A***>-d----...|wnga\V]c”ra] cal] caU] ca]ca] ca]ca]calc
a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca!

.E/H T/ /1 D01<2U2| 2t 22223; 44N7a8"/ % . /=\
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cay+oH ;
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o3l cabeapanhartsadeal sl ool alaa) ek akaal natd 63 gal cal Gak§al opl cal cal

cal] ca
| >p>s>>>>5bronfob2KRdicy 238 AEERBIAGEH Q) @ GEBOEEEEH v Pk d; VBE: ahaw])can ca] caV]
cal] ca] ca] ca] ca] ca] ca] cau

f g!’if 2Laa]:§a]ca] ..',,...-, 2@%115 %% %S ] S? Lmol)cg] v(\:/z? ef ?1]2(:5?1!I§:a'}he reacfion mixture was

AFAc Ay AAVARBR 1 BR B3 BGBIER] Bl ARBOB} BBBﬁfﬁytreauﬁ.réUhgaM&a] §dFAiC Rl fal waY] ca] caV

ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca cal] ca] ca] ca] ca] ca] caV]ca] caV]ca] ca! B
BC) C2C5Cr(8 ¢l @sditardCp @y CCraYnDEAR=EF DRX@B@@G@W IﬁJtraKz M]ak faa\ikﬂ]e]i omillca) ca] ca

|cal capeart %ﬁqn‘%ﬂﬂ BRI B SR BT LR B AR SRR AR o o (v

11 ca] ca] calg alsealsalipakeal ¢ ahandpal didhemlicabsslicaklical cal ca] ca] ca] ca] cal] ca
] ca] cay ca] cal] ca] ca] ca] ca] ca! CN{ NNNNy SSTs TUUPVYVeVt VWAWNKAXXY_YYYZcZZZZZ|
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a]J ca] ca] ca] c*a] ca] caV] ca] ca] ca] ca] cal] ca] c”aU] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca
]ca] ca] ca

bl cCcycccecdd/ d~ddddde3e: e[ e| ége @ ®F{vqgl gb] Xj e [V]]]ca] ca] ca] ca] ca]c
a] ca] ca] c”aU] calU] ca] ca] ca] ca] ca] ca] c"a] c ®@@a] ca] ca] cha] ca] ca] ca]cal] c”a]ca]c
a] E? 1:? ? 3‘ ?A? saleien) g}fg@@gé@g&ﬁPthﬁh‘Plp{ﬁwi%rhOP(WW]Cb(j (& 3@&/141]@@}193] ca] c”a]
oL oTASEIERlGApARLRaiGR) oAl dy 3 inhes] feke alathsal cudl fakagbatl o2l cal ¢
1117 G djdcid Askkalak &8¢k | sbitioaymashebadakrefog fob bXSTIe] eattia] sdjtertalasaV] cal ca

ﬂg’?]afl]a]c(;ﬂ%]@%? i%g%gg] i m éahxaﬁ] Cl'rh??,lfes ﬁnga]p(%ecqlltat Castclas'J)Iate Cz?n ca
VVHVTVVV VYNSRI FRi Cel eleale 1@ dieablagalaralicat aat-aalaals Abipadsal cal cal
ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] c™a] ca ca\/] caj ca] ca]ca)ca
WX 4 x Bxoagtoxy ki€ agig{ | { { {{~} h} #~u~x~~~BLzupkf [ V] e] c] ca] caV] ca] ca] ca] ca] ca] ¢
"] ca]lg a] caV] ca] cal] ca] ca] ca] ca] c”a] ca] caV] ca] ca] ca] ca] ca] ca] ca] c”a]c”a] ca
] ca] ca

PSk| ~"* - "Syn?isisug]3ecydnp pidpot-d] A aliilydap xa ¥ bipl ag)caabl vddte a] ca] cal] ca] cal ca] ¢
aJ c™a] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] cal] ca] ca] c”a] cMa] ca

N+g<c| ~} xsngb] W e] ] c] c*a] ca] Gg r@ aJ.,cal ca] ca) ca] ca] c*a] cha) cal] ca] calc
a] ca] ca] cal] ca] ca] caV] ca] ca] ca] cecal-<a] ca]calca | +: Ms

$~ysmhc”Yje]]c]]ca] ca] ca]ca] c”a] c™a] ca]ped ca ia ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] c™a] c™a] ca] ca] caV] ca] ca] cal] ca] ca] c®a] ca

$, /1 8MX , LV . a c a] ca] ca

ca] ca] ca] c%% a‘]’é %}gg} é’g %:&? ?%ﬁ?] ﬁ%lckgﬁ%g@]cag?icg‘?]ég ]éfl%}]{b@] ]a% gg]ngll{ v!ql gL

1 X] c] ] ca] wajctd} ddllealecdtor] Calxa) cahoa))c dtwainobigainasa]c ). ¢a] tla]lma]oc)a] cal c"a

] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca! yJj B: H3\ T{vqgl gb] X] c]] ca] ca] ca] ca] ca] ca] ca] c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] cal TxGv$@ H3\ T{vql gb] X] c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] caU] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca]ca]caljca #rcE

F109&' ()-& 109%& ()-1 ~109%& ()- 3 10‘V@7() 3 109 () - 10%)9& ()-d

WAB! 10%&' () - S" 10%& ()-Y MLOY&' ()--109%& ()-!109& ()-!{ "10%

;& ()-W _aBy9$#10%&' ()-"!10% ()-!& 109& ()-1!10% ()-! @B@&L0Y& ()- F" 109%& (
P QdE & 109 ()-y, #10%&' ()-*!109& ()-F

( 109%& ()-""' 10%&' ()-% 10%& ()-Q bd "9z10% & ()-L10% & ()- 109 109




1090Y<GLO®& () -15109%& ()-3"10%& () - ZaBbC 910% & ()-F
10% & ()-9"10% & () - :
110% & () -woborsass()-!S 110%t& ()-yfidEbC 10% & () -! 10% &'rCraBdoldobdss’ () - #1
0% & ()-110% & ()- Y'10% & ()-[7zdBbC! "#910% -t-& ()- @10% & ()-10% & () -
10% & () - "ah@% K- dl)net}&m%a&n{db' BaBh Ghad &t (D5°C/for 4h. The reaction mixture
10% & ()--10% & y10% & ( )- S)10% & ()-!#9109%&' () -
(bC' &z 10930 m"?(d)mml‘werl@ﬁ) mpaod eufragtqd) with siby Dagetq (3->¢100ml). The
AMLO% &
@ %4008’ 8 S%%Ebo%‘gn]xp q@ﬁ'e(‘s) Weélgéﬁ'ne(i)wﬂqq@h§'3ro%9r{5&agl)i (%g&rglm wit
109&' () - " MR (2 k- 19)!)6%, 8ti¢d o &t @R négiurt 301pBAtE and £ilteRs. The orgaitl EblEnt was
oL’ ' /R’ 00 /R’ - " oL’ -

%8(;% () (5%)«%0/%}1()!@1 %/ %ﬁ&/@u?)ﬁ %g)l/% .)ptlsxﬁgcb bid}/a&h jlromatography using a

109& ( ) Lsit o4& )col'tﬂam)/(&m( Yol¥edeletE Geth@YqI283)( ds ElueAOW e(i '1%8(7@‘%%&5& ()-

10 10 10: 10%& () - 10%%' ()- KIdEbC 10% U& () F 10% 10% U&
3- cyanopropyl -4 4'-dihydroxy-3-biphenylcarboxylate.

Synthesis of 3-](3-cyanopropoxy)carbonyl]-4,4'-biphenylene bis[p-|6-

10 (acryloyloxy)hexyloxy]benzoate]

Jm°@—< ) O~

0 \
NIV N

A solution of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (2.9g;
15 15.4mmol) in dichloromethane (50ml) was slowly added to a solution of 3-cyanopropyl-
4,4'-dihydroxy-3-biphenylcarboxylate (2.1g; 7.1mmol), 4-(6-acryloylhexyloxy)benzoic
acid (4.5g; 154mmol) and 4-dimethylaminopyridine (0.5g; 3.9mmol) in
dichloromethane (80ml) at 0°C. The mixture was stirred at room temperature overnight.
The resulting mixture was added to water (300ml) and extracted with dichloromethane
20 (3 x 100ml). The combined organic layers were washed with water (2 x 100ml), dried
over magnesium sulphate and filtered. The organic solvent was removed in vacuo. The
residue (6.3g) was purified by flash chromatography using a silica gel column and
toluene/ethyl acetate (90:10) as eluent, to yield 1.3g (20%) of 3-[(3-
cyanopropoxy)carbonyl]-4,4'-biphenylene  bis[p-[6-(acryloyloxy)hexyloxy]benzoate].
25 Mp=85.5°C; Clp (N-I) = 154.5°C. The compound may be supercooled.

The following compound was prepared in a similar way:

-8 -
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&10% U8 ()- & 10% U& ()-,"10% U& ()-. ,!z!!!1aBbhC$10% U& () - S#910%
|, WOORNIBY)-z, 10% & ()-z 10% U& ()- 10% PCT/IB00/00098

10% U& ()- 10% U& ()-3 10% U& ()-10~. dEbCs"10% U& ()- 10% U& ()-L 10%
() -

'8:!)"}""$#5##dEbCY. 10% U& ()-, 10% U& ()-3+"10% U& ()-) 10% U& ()-( 10%
() -

()-

y &1 036l Gecyanop BN NE(transA-tpclohaq ephiand bis(i-jl64 10%
L3"1 a%%&))&&)%e})q(]){?xyybenzoate]

DOy Q@ A

EEEEE

0 =
d /=
Mp = 98°C; Clp (N-1) = 140°C.
5
Example 5
Synthesis of 2-furfurylhydroquinone
HO OH
o]
\
10

A mixture of 1,4-cyclohexanedione (5.6g; 50mmol), furan-2-carbaldehyde (4.8g;
50mmol) and anhydrous lithium chloride 2.1g; 50mmol) in
1,3-dimethyl-2-imidazolidinone (20ml) was heated with stirring over an a oil bath at
atmospheric pressure. The temperature of the bath was maintained at 165°C for 1h. The
15 cooled reaction mixture was poured into water (300ml) and extracted with ethyl acetate
(2 x 150ml). The combined organic layers were washed with water (2 x 100ml), dried
over magnesium sulphate and filtered. The organic solvent was removed in vacuo. The
residue (9.4g) was purified by flash chromatography using a silica gel column and
toluene/ethyl acetate (90:10) as eluent, to give 6.7g (70%) of 3-furfurylhydroquinone.
20
Synthesis of 4-(6-acryloyloxyhexyloxy)benzoic acid

4-14-(6-acryloyloxyhexyloxy)benzoyloxy]3-furan-2-yimethylphenyl ester

:)\‘ OL—/—\—/O‘Q—/{) j@ OL_/_L_/O—<O:

0
\ \
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$109& ()-!f!9A0%NE ()-! ~@&" 10%& ()-! @ 10%& ()-N, >-d------- {pez;

I 100/8&' () A 5Oluiion 141 ﬁ%@%ét}iyla?ﬁlﬂd&&@l)éw eth%laria@&f&nﬁk hydréchlQ%E ()83
E/I-VT/%’\?eZ I @OYB& ()-@ovB& (). -

109BB& () - foumel) )i digdgmpisipans - Uﬁ%@& WS TPM@EBOG!LW}/[ deza solution of

' dO#109BB 9 5 (V 0 3@
AL (o EASUBRR 05, S SRR fr R (i
1083910‘%8&46:)1411{341)' a.r(Dp/B&lmf)thyla]mmeY/B&hQ 0.22.23. 33mblMindibiChiomethane (50ml) at

&22{?‘523%&'73§9{&5}g Teabtlllojhor(;/l%;ngl)e-vvésns]fz(?'% a(t )room t;r%gg/&tug oI'g{%l%o qt&la ded to water
WrLO%E () - ©356RPMA dxtvabicd WAHRLICHIotomottuA3 )10fS), O Ubibirel oJ}Q 1@;)&976189
S c}oP1" &y 1096 () - 39N 0%& ) 10 10 10! 9%#109& ()-! 10%& (

%#10%&' 0- werezwashed Aobpyatgy (2yx d 980! qried quED SRENYS) UG HIobate, apy ﬂltm%;&hf() Yf z

10((y§;&@§ %I.E)‘L/ ?5 %eé%/viﬂsmem%@ TAAGRIL TR rest¥&16)z) wasIAhidd by flash
chromatography using a silica geI column and toluene/ethyl acetate (95:5) as eluent and

10 recrystallised from  ethyl acetate/hexane to give 64g (47%) of
4-(6-acryloyloxyhexyloxy)benzoic acid  4-[4-(6-acryloyloxyhexyloxy)benzoyloxy]-
3-furan-2-yl methylphenyl ester. Mp = 65°C Clp (N-I) = 51°C. The compound may be

supercooled.

15  Example 6
Synthesis of f[(3-cyanopropoxy)carbonyl]-p-phenylene]bis|oxymethylene-p-

phenylencoxyhexamethylene] diacrylate
Q r\_/—\ 0
(o] 0 0 0
=>‘ /S o o C ./ _<=

Q \
N\

20 A solution of diethyl azodicarboxylate (4.2g; 24mmol) and tetrahydrofuran (20ml) was
added dropwise at 0°C, to a solution of triphenylphosphine (6.4g; 24mmol) into
tetrahydrofuran (40ml), the salt mixture was stirred for 2h at 0°C. After the salt mixture
was added slowly at 0°C to a solution of 6-[(a-hydroxy-p-tolyl)oxyjhexyl acrylate (3.1g;
10mmol). 3-cyanopropyl-2,5-dihydroxybenzoate (2.2; 10mmol) and tetrahydrofuran

25 (60ml), stirred at room temperature overnight. The reaction mixture was added to water
(400ml) and extracted with ethyl acetate (3 x 200m!). The combined organic layers were
washed with water (2 x 200ml), dried over magnesium sulphate, filtered and then

evaporated down under reduced pressure. The residue (16.0g) was purified by column
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109%&' () - =" =3===2=N=b=WUBYNC! y109%&' ()-!910%&' ()-!010%404& ()-!10%& ()-!010%
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! - 0, ! - /R - == A 2 ! - ! -
fglw& () t@yﬁ@?@%ﬁ%)@%%ﬁ‘re GESB>F>GHI >U>' >bC 109& () - 109%& () - 10

10910%&' ()--10%&' ()-F-10%&' ()-F >i >s>>>>>a?bCl 9' 10%&' ()-F S@L0%&' ()-109%& ()
-Y'"z10%&' (I%l'(_g! fy 109 ()-:109%& ()->>>>1?. ?27?2wU6bCs110%& ()-!T*"@10%& ()-:!'*@
109&' ()-:! fg%m)@mg):ompound may be synthesised using a similar method:

% A PRI P 12
109&' () - dhkR@Yten&ofyhdxamethylene] diacrylate

10% u& ()-s10% u& () - D@ @@ @ @A&[ <bCF #10% u& ()-s10% u& ()-910% u& ()-!01
0%JUE' ()-!$ 10%QuQu& () -! md10%u& () - @agaaam?bCl p 110%

} O\,/—\j{%o o/_O OL/OM_/O{O:
AANIVARN

10 Example 7
Preparation of nematic LCP Films

(1) A mixture of the following components in anisole was prepared:

70wWt% of

0] CN
e} L_/_—
15
30wt% of
0 o o Q 20 OS C /—\__/—‘\_\(——:
(@]
—_;?b\__/__\_/ QQO © o)
O CN
0 \_/-\__/

1000ppm of a Tinuvin 123 stabiliser and 500ppm of a 2.6-di-(t-butyl)-4-hydroxytoluene
20 (BHT) inhibitor were added to this mixture. 500ppm of an Irgacure 369 polymerisation
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10909& () -mmure%@ﬁ&u(fyd P‘BBBBBBBBB‘a‘”@ @bhen spingessgd ¢n a gsgplaje havingin

1059109%& " ol 10%,
' ()S- 9109%& @é'ol %{Ylo(gfgé’ %IFE FCSC] G q?@z‘m@e yg@@ﬁfo&%g&' P ik
& ()-110, mm&& af $OIC ot 0948 2{ fninkuted g pblothpcpiym@/&Se(d)byI\?hadi%ﬁm( JithDD DBEU F: F:

F<FdE: / 1 10s910%& | 5" 109%& ()-S Y& ( -S, .

100& ()29 &@P&O’f‘)“a?&}—élfﬁ%&ﬂg?w g”l‘ﬁ”ﬁ“‘fd I 1?’3 aﬁ"bosﬁ%ﬁ*/&"“f‘)“gfo%fct‘y-
1109%&' () - §% 0%& ()-Y10%&' ()- 10G 11J.K~KKdE:/ 10, %0%& () - 3f
109 ()-9!'10%&' ()-!10%& ()-Y"10%&' ()-!10%& ()-KLL. L@QULpL}[<:/ 10&
109&' ()-M 0&* T0R#llM)exiibiis abosBli¢ inekdphdsel) yoors tqmperat@$. Odglit{on-this film

/R - N
10%& () plélil'lf)lftls' IELt ttlanglelo about/‘l&é" ge)iatlve to the plane of the substrate, as shown by
ellipsometric measurements. The non-polymerised film exhibits an excellent super

10 cooling behaviour.

(ii) A mixture of the following components in anisole was prepared according to
procedure (1) above.

60wt% of
0 0 o _
27‘—0 \_/—\_/O—Q—Qo Q;O@Omo{
o) O\_/_\

15

20wt% of

0 o —
=O7\_ Owo—@omo@omo{

20
10wt% of

:7_ OJ\JO—Q—QZQS@‘OM(;{_
S O\/\/\/\/\O)ﬁ
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109K K & (W0 otdshdMVVVM Y- i A2 11fY10% & ()-3 ! fY10% /& () - BCTABIODOMEE, () - 3
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910% & () -afd @ OWSSL(1)4-bhtn QA Wiy 4ty (AldrREDP / & ()-1e * 10% /& ()-*

109& () - NNNNNNNNNmL: 10/ - #10%1& () -, #- #10%1& () - - #10%1& () -

" &y 10%& () - 38&10%1&' ()- 10/ 10/ N5OBO7OXOYOaOOX~?; 10/ - #10%& () -

- #1098 ()rhe HedfARY0 8 m( Yornict 1098 b~ welt- GAGMER &hiatim%e/\ Bt room
temperature with a clearing point of 80°C. In addition this film exhibits a tilt angle of

5 about 1° relative to the plane of the substrate, as shown by ellipsometric measurements.
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) - #10%r& ()- sTUUPVWWWWXVYVeV| obU4 BE () - 101#101#( 101# 910%A#&' ()-# 4
1094#& ()- 3"10%#& ()- , 10%#& ()G ) - bU4 f"10% & () -
110% & ()- fLIOW & ()-# -10% & ()- ! 1 "2109% & () - KdXXY_YYY| [ : bU4
L10% & ()- "10% & ()- !10% & ()-# Y 10% & 1 10% & ()- 3

109% & () -YZcZZZZZ| [ : bU4 F10% & ()- 10% &—($p-QO% & ()-# !10% & () -
L! 10% & () - l\/[LO% & ()-Z[[$[s[[\{zo9bu4 S, 110% & ()- *#10% & ()- ,)
109 & () P"l‘@)%f@'“() 1"1098 E8 E& ()- @10% & ()-\p\\i]]11111][NA4

10"10"10" :1 z L& )i | 1098 & () -
C110% & ()] ] éﬂ/\ (7(2;\ C}\r{ééégnggﬁt‘% febresent ab3KPnrkdblY mbbd b RAiOrE fde

represents a group selected from the group consisting -CH,-, -O-, -CO-,

-COO-, -O0C-, -CONR'-, -OCOO- and -OCONR";

10 Sp represents a group of the formula -(CHy),- in which p 1s an integer of 1
to 18 and in which one or two non adjacent -CHj- groups are optionally
replaced by -CH=CH-; or in which one or two -CH,- groups may be
replaced by one or two groups selected from the group consisting -CH»-,
-0-, -CO-, -COO-, -00C-, -CONR'-, -OCOO- and -OCONR'- with the

15 proviso that firstly the spacer group does not contain two adjacent

heteroatoms and secondly when X is -CHj-, p can also have a value of 0,

Q represents a a polar group selected from -CN, -COR, -COOR, -OCOR,
-CONR'R, -NR'COR, -OCOOR, -OCONR'R, -NR'COOR, F, Cl, -CFj, -
20 OCF; or -OR or a cyclic group which is unsubstituted or optionally
substituted by a group selected from a lower alkyl, lower alkenyl, lower
alkoxy, lower alkenyloxy, halogen, -CN, -COR", -COOR", -OCOR",
-CONR'R", -NR'COR", -OCOOR", -OCONR'R", -NR'COOR", -CF3, and
-OCF3;
25 where
R represents hydrogen, a lower alkyl, a lower alkeny! or a cyclic
group as defined above; and

R'is hydrogen, a lower alkyl or a lower alkenyl group
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5. A compound according to any one of the preceding claims, in which no more than

one -CH;- moiety of the Sp group is replaced by -CH=CH-, -O-, CO-, -COO-. -Q0C-.
10 -CONR'-, -OCOO-, -OCONR".

6. A compound according to any one of the preceding claims, i which Q 1s selected

from -CN, -COOR, -OCOR, Cl, -CF5. -OCF3, -OR or a cyclic group

7. A compound according to any one of the pieceding claims, in which the cyclic group

is selected from a five or six membered saturated or unsaturated, isocyclic o
15  heterocyclic moiety.

8. A compound according to any one of the preceding claims in which the cyclic group

is optionally substituted by a group selected from a lower alkyl, lower alkoxy, F, Cl.

-CN, -COOR", -OCOR", -OCF3, OR", in which R" is lower alkyl

9. A compound according to any one of the preceding claims in which the mesogenic

20 residues G' and G are of formula Il

n

wherein
A and B independently represent 1,4-phenylene, pyridine-2.5-diyl, pyrimidine-
2,5-diyl,  trans-1,4-cyclohexylene  or  trans-1.3-dioxane-1.4-divi:
25 optionally substituted with a halogen, -CN, a lower alkyl. lower alkeny .
lower alkoxy o1 lower alk 1wvlo*+ ¢roup:
nis I orQ,
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. S1098 & ()-11"f 109P#PAE ()-M O f 109%G& () M wowwwww Z9aT310 L
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"10%9%9&" () - wwx4xBxxxlder@d 310 1'10%9%& ()- ,%10%%& ()- , 10%%& () -
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CH,=CW- COO-, CH,=CH-COO-Ph-, CH,=CW-CO-NH-, CH,=CH-O-,
CH,=CH-O0C-, Ph-CH=CH-, CH,=CH-Ph-, CH,=CH-Ph-O-,
20 R>-Ph-CH=CH-COO-, R*-00C-CH=CH-Ph-O- or 2-W-epoxyethy]
in which
W represents H, Cl, Ph or a lower alkyl,
R’ represents a lower alkyl or with the proviso that when R’ is
attached to a 1,4-phenylene group (-Ph-) it may also represent
25 hydrogen or a lower alkoxy.
10. A compound according to Claim 9, in which Z' and Z* are selected from a single
bond, -COO-, -O0C-, -CH,-CH;-, -CH,0-, -OCH,-, -CH=CH- and -C=C-.
11. A compound according to Claim 9 or Claim 10, in which R1 is selected from
CHy=CW-, CH,=CW-COO- and CH,=CH-O-.

30 12. A LCP mixture comprising a compound of formula (1)
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& () - 8450; <=| [ NA410 1@R%ed19 NEHLRH! or 19MA%eR bnd of Jovo 31,1 Wifs rﬁ"a)( be
M10%A"-& ()- @!10% - Y 10% A" -& () - = P | ZONAG10 10

@oOP& ()-!" @O% We&‘a@?d by 929@%@{0 EXOYPp- -selected @Hp), -O1.006@y-@R Q) -

YO1l0%@" @& ()-N zY8 ?{@ - 0% -
| "10%0" Q& ()-- 1"109 (? ('&b- ) (5) Q‘% gg‘elpf%}sfo‘;g %y(&
3.10vY@" @ ()- f) 100/@13'5@' é«r))up does not contain two adjacent heteroatoms and secondly

when X is -CHj;-, p can also have a value of 0;

15
Q represents a a polar group selected from -CN, -COR, -COOR, -OCOR,
-CONR'R, -NR'COR, -OCOOR, -OCONR'R, -NR'COOR, F, Cl, -CF3, -
OCF; or -OR or a cyclic group which is unsubstituted or optionally

substituted by a group selected from a lower alkyl, lower alkenyl, lower
20 alkoxy, lower alkenyloxy, halogen, -CN, -COR", -COOR", -OCOR",
-CONR'R", -NR'COR", -OCOOR", -OCONR'R", -NR'COOR", -CF3, and
-OCFj;
where
R represents hydrogen, a lower alkyl, a lower alkenyl or a cyclic
25 group as defined above; and
R'is hydrogen, a lower alkyl or a lower alkenyl group
R" represents a lower alkyl or a lower alkenyl group.

and one or more additional suitable components.
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