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i Quid crystalline conpounds The present i jention relates to

crossLi nkabWe,oo@spmeci al | y phot ocr ossl i nka , *bi -reactive |i §Graso9/01294
crystalline conpounds, to liquid crystalline m xtures conprising such
conmpounds and to the use thereof in the 5 crosslinked state as optical
conponents. Photocrosslinkable liquid crystals provided with a suitable
anount of a photoinitiator can be oriented on a substrate or in a cell by
means of suitabl e oriefross bA¢ digaie : D com s and can then be
crosslinked in that state by |rrad| ation vvrth Ilght of a suitable

wavel ength. The resulting 10 structure is retained even at high

t enper atures. -lﬁ)%s}?reg%}w Jﬁ%n Qo tt8 crgéjscﬁ}xk%% eé g??ecmaggg):hotocwaé/s@gu' des,

optical gratings ers an tar ers, plezoe rc s and cells
havi ng noniinkadle, h)gea@ate l(q\hd)):rxmathactqoaspotatcts to hqmdaemsmiﬁneed Such
optical conponents canr e eﬁcomoroue anpl t for fr tngUbl i ng (SHG
or in colo Dﬁtwets TIPS %u £ rorr)1 P s O Srrpl e, the

bi r ef risngenreessliriedreehteast daptzal noexppnémts. transpar ency, et C., nust satisfy
different requirenents depending on the field of application. For exanple,
materials for optical filters should have hi gh birefringence do conbined

with |ow dispe = Inadltl ral_utili
pol yneri sabl e .ﬁ‘e"%“f’ %ﬁqu(abt( ]bcll Icrﬁs Y ‘? dlt‘é’lt%‘oar ‘gﬁgﬁfaﬁm %ft nt
such |'i qui ghotyistitadtor nen rmatoerenaéctoaraatﬂnﬂttabloelﬁ@rceaﬂ tﬁgddtdm@sgrlfass fibr es
for optical transm ssion. The e Q uch.materials incre s the
el astic m&ﬁqﬁ‘%’?? ﬂ”?l?r}éu%i@ﬁrﬁ&f ﬁ%la%ggﬁesﬁ% A C?T‘E#‘En Begsraret %?‘F Bher mal
expansi on e¢pef siate byﬁﬁ'adi’adiohaﬂliﬂﬂ@eighﬂbﬁa @ditstbwmmﬂhg&s&&e rébilingesul ts in
i ncreased nechanical stability. %/b eover, Cross uzkable uid crystals
have anrsgét%b?t?’tct?é?ﬁ%rﬂ’fe%ﬁh i GFRFTAHUES o b SPG FO OPFR i
N PR D 0 b s 05528, P L 899/ 01 204 o1 abi |

~ ~ WO .00/ 0S3S stability,
good sol ubPMAFIETTIGEH %Fé@#ﬁ‘%"lﬁ%‘oﬁdﬁbeaﬁ%c %Eé)oﬁﬁp% Ues &8 ri ¢

fields andcgheasd pRITREGBE! $18cH dﬁﬂl@éllc@ﬁlpoﬂéﬁYs sh0 bk thseay Poraex@tmilapfoe Nesophase
in a tenperature r Pge frm@bout 2 Plﬁtabout +100C, especially from about

25C to abotfeavgney dppbling )?1?115’0? fidt the conponents have 5 good
mscibility with one another since liquid crystals are generally used in

the famsm of M FurdiepropertrYLidth 69NPPBLMNhSle, FRE biearingerap! tigal retarders,
pol arisation_interferen for e~; anp filters) etc,, it is

e filters .
Pecossary, T HAGINS TS HEGFER S SR0h - EiHOPRR,TS BY EGRF Rt
possi bl e (aepmamn tHe, field of apbhd:aendnh@‘oalé&aﬁﬁmt QHatkRil@ Y@ &igald i s as
short as passi bl e. r the desired optical retardati on can be

obt ai ned wift %qqr%ﬁ%wmanygﬁr wrrcﬂ%cqrrzaﬂeétméomwwﬁm =

crystalli n?(,q,pol ymer'). The sane applies also to use in cholesteric filters,
since the band width of the selective reflection is proportional to the
optical anisotropy dn. 15 Conventi onal photochemcally ol |]gr(3rrer| sabl e or

pol ymeddi sabl e MR sidaion (psthe sengealartifty ¢f Rebanerisabin- Fre‘FrtOiSﬁ ¥#hlat and a

hi gh cl ear iiggiPeiy¥tad 6k SR EbRPoheRts, 30LA UFOP ¥rysThllipl! Materfi@s Righ
mel ti ng point has the di sadvant age that duri ng processi ng spont aneous

t her mal posyifabies e idatiding glsst Gibrey Brertical 9atattrft@%rpm§meﬂ“hwésmf i ting
poi nt. Thi 4,,8A9RLAREA R creases the elastic modulus in the longitudinal axis of the

fibre, lowers the thermal expansion coefficients and reduces microdistortion
25 losses. This results in increased mechanical stability. Moreover, cross-
linkable liquid crystals have an anisotropic thermal conductivity that

enables heat to flow in specific directions.

The crosslinkable liquid crystals must have good chemical and thermal
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20 polynerisation leads to the formation of domains, resulting HG.MNZMS
significant inpairnment of the optical and thernmal properties of

crosslinked I roduced. Secondly, a snall tenperature d|

bet ween t he ne%ﬁ#ﬁépp0|nt and the clearing point results in &@&ﬁgﬁg?ee of
ordering and thus in a | ow degree of optical anisotropy. The mel ting point
can be | owered b3~ 25 produci ng conpl ex; m xtures having sever al
conponents, which enabl es processizzg to be carried out at |ower

t enper at ur gs,1huty, @obaidotuting i Skusf sdbaskainld gkl QELBty ERRVART QR
pol ymeri sabl e Ii'quid crystal's. Photochenically oI i goneri sabl e or polyp

zerisabl e é@kﬁm@wgleﬁ@r@wcw@a@@% Theyahsued have ppuitaplamesom@mse30 |t

i s accordi p 4 JAN 2003
Vi © o0l 05188 BRE T BREEGES8s o BLeRT RS- B S LORI 0T BBy ot

crossli nkalalbeud:@ﬁft@mqabouhaﬁo Gnittihelso wowortanti thabridxe mrappntnatxewan opti cal
anlsotropy eRt. as |bl l absor t|o v Iength i's
as sho §°B§§%’135]1bahtyespe0| al O(% use |thcgc{ys‘ta% %%ree% \Q{aseihey shoul d
al so have Itl@avfcsmhbfngxpmeetoﬁsavm‘ahcgrhpsneﬂmar| ng poi nts so that during
processing as high a degree of ordering as possible and thus a high degree
of optical ani otro m. S. opt ai. ned. at above the nelting
point. It shou gtylﬂ tﬁgff)egggqeﬁfep?l(?rﬁﬁ %tlma?#areﬁ#gﬁ{eﬁfgﬁfhe conpounds
wi t hout doemample aam filbery) sfaqut i Absssshay én exdealdrgiiér tHresptdal St abi ity and

|l ong-termstability in the crosslinlced 10 state. nventi qnal

phot ochemni 8RRV t@oﬁ’ﬁeﬁ? %tésd?osﬁéﬁlﬁr{é’h sidtsl e i) té’r"’y§3'<9FI§‘-1ﬁjener ally
have qgly GRALHNLAPL CELna AR, T RRIRIL, WY BRLLAN ng%prow des
conpounds that 4Fe’ outstandin y sultabl'e as 1 ndi Vi dua onents or as
conponent sreffarfiatien dan r@ﬁs@lalainﬁdxwijhewfﬁcmntlhehlazl:icﬁ‘lleﬁheﬂﬂliz@ﬂecbm#syfbr cations.

15 The presgent. formula l: RS
O-~-AZ ﬁ %fp%%gflh%o@&ggsg{ﬁ %Rg%%%v\gerel n %%eqﬁ%% gécsheri‘cndependent |y
of the ot hﬁttersammsseﬁtsbmd:mm onttedede gyive upflectionhis ago b @ fo the

CH2=CH COO-, ..2Q0 CH2 %E%& COO, CH2=C(d)-COO, CH2=C{Ph)-COO,

CHe=CcH coo°PHcal P "NH-, CH2=C(CH3)- CONH-, CH2=C(Cl ) - CONH-,

CH2=C( Ph) - CONH-, CH2=C(COOR )-CH2-COO-, (R OQOC)-CH?- C=CHI - COO-, CH2=CH O,
CH2=CHt5 OCC- , CB@ﬁbbzﬂhenalqﬂmtodnem'rcaﬁy oﬁ'@onﬂd@@aﬂ&' o:(ﬁ%ilyrﬁaﬁ)sabls llqoidane, - 3
JV\DA%O/ZggEB%@F/t?%%Pé%\QQ’%QVG a h1g% meltlng po1C1:J1_t| and a h1gh cleanng pom% r

medium optical anisotropy. Firstly, the high melting point has the

disadvantage that during processing spontaneous thermal polymerisation
may occur prematurely at just above the melting point. This spontaneous

20 polymerisation leads to the formation of domains, resulting in significant
impairment of the optical and thermal properties of the crosslinked layers
produced. Secondly, a small temperature difference between the melting
point and the clearing point results in a low degree of ordering and thusin a
low degree of optical anisotropy. The melting point can be lowered by

25 producing complex mixtures having several components, which enables
processing to be carried out at lower temperatures but entails the risk of
crystallisation of conventional polymerisable liquid crystals. Photochemically
oligomerisable or polymerisable compounds are described, for example, in
EP-A-0 331 233.

30 It is accordingly an object of the present invention to provide



wherein (Ph) represents phenyl, Ph represents phenyl ene) R represeggﬁAg£m3
| oner al kyl and R' represents nethyl) nmet hoxy, S cyano or hal

each i ndepeN@etH4™f%f the other represents a spacer unit, su 4899401244
strai ght-chain or branched al kyl ene grouping -(CH2)r - mhlch may optlonally
be nono- or poly-substituted by fluorine, or -((CH2)2-Or-, or a chai n of
the formula 10 -(CH2)r-Y-(CH2)S- which may optionally be nono-

pol y- substl =i ng
functional © omerm%bﬁ%}yroéelggterm%@ c}(@n{i‘{a%kﬂ%lrgpgﬁﬁg %@ata oné%eJNRB_
- NR3- COO- ov&l@r MR3nixt1R3E G MRS pticaluiisttrpy tHAHEHs gre@r@s possiblr ei n R3

19, D esenLS Vgl 90eD, B L ATEL g 1 3001, AP0 0 2 SRk A Lt eger from

- of CH2) t ( Siciict8 Leh@brehis( CHay %Bt(aul'cﬂék@hav@ﬂow melting points and hig h
- NH( CH2 t(Sl[CH3 )2] O uS|&£C}€ CH2 tNH, whereint is an |nteger from1
to 12 anhd & ?%ﬂ%&PPH‘f‘éag & tpaoqfesw\& Ihhigh 3 HEETSEORS YECHRGES2t + a <

20; v~ rlthptcta,elmé%u&auma}t id8? anisedrdd Ao eCIODP @i i@ny - O O or
-N-O groups; 4 WO UU/ 0 189 14 J ~~"*" PCT/IB99/01294 ~~')o, A, C and

D repr esemobiame_d at just apve_the meltmg ;(ouZL) ét shqulg)fgrther be pyg;nble te')o.

( ~3) 0. 5 ?6[ %Erag'%le Bcturé the Som Ongg g{?ﬂlout dd]malﬁe Sﬂ& tﬁ%;g’shoéla?‘glge

2)0,, erein al so one o enylene rings in A
B, C or D imayelrxceldgpitabermbl/stabilityguddoydemmrstajlitnimbiie hrasslinleed t wo

non- adjace ' 12..L3 each
o SR SR U B S B L U 9 Y A e s

C~- C20- aIkenyeuﬂigaﬂﬁeuwhkmm9nbﬁmed2mmophk@hmmeaWQpﬁl-C2o-a|ko~ycarbony|,
fornyl, Cl-C2o-al kyl carbonyl, Cl1-C2o- thyIcarbonon~y or nitro, with tl ae

proviso that inyat z‘e@é’zﬁm@%‘?ﬁ@ﬁ‘%w gk%%xﬂnéb\@xds E’hat%:% gstQHQT%ﬁ%Qfel .

menti oned substi't ents 1S er tha roge
k +1 +m ﬁusttabbeaequhwdtlel Qompozentamt azlqorz:eonerzs oafelxmud mdmbéndent ly of

the others - CH20-, -OCH2-, -COO,

- ‘&e%eﬂ ﬁt%%ﬁtﬁﬁla%nmﬂ%ﬁaﬁ E%%’& CH2) g-, -(CH2)30- or -C--C

. In the structural formul ae of the present Application, broken lines ( - -
or ~~348~~- ~~~~ The preeenfsintienidonieelotes toidorkamusiswitthhet gemead] favenia Bl enment by
a single bond. Where necessary, the above-used ternms will be expl ai ned
hereinafter. -5 wo oo/as s9 14 JAN 2003 PCT/ ~B99/ ol 294 " Hal ogen”

enbraces, in the con ezt _LPe z%$ﬂ§7£_ thor, £ o | , chlorlneI
brom ne) i odine, espeC|a Iy fluorinekan | or iih

0—s%+R?

wherein

R1l, R2 each independently of the other represents a crosslinkable

group, such as CHp=CH-, CHp=CH-COO-,

20 CHp=C(CH3)-COO-, CHo=C(C])-COO-, CHp=C{Ph)-COO-,
CH2=CH-COO-Ph-, CHp=CH-CO-NH-, CH2=C(CH3)-CONH-,
CHp=C(Cl}-CONH-, CH2=C(Ph)-CONH-,
CH2=C{COOR')-CH2-COO-, (R'OOC)-CH2-C=CH?2-COO-,
CHp=CH-0-, CH2=CH-0O0OC-, CH=CH-Ph-, cis- or trans-

25 -HOO-CR'=CR'-COO-, siloxane,



"Lower al kyl" represents, in the context of the present invention, a

strai ght-chain or branched al kyl group having from1 to 4 carbon1étﬂﬂﬁmm5
such as, fago@¥aenbe, nmethyl, ethyl, propyl, butyl, isopropylpcriigdaygtal
test-butyl, but especially methyl, ethyl, propyl or butyl. The terns

Cl- C20- al kyl, Ci1-C2o0-all cohy, Ci1-C2o0-allcoxycarbonyl, Cl-C-~o-alkyl carbonyl,
Cl- C20- al kyl car bonyl oxy enbrace, in the context of the present invention,
strai ght-chain or branched saturated hydrocarbon 10 radicals having up to
20 carbon atons, such as, Of or exanple, nmethyl, ethyl, propyl, butyl,
pent3'1l, he~yl, heptyl, tyl, nonyl, decyl, undecyl, dodecyl, nethyl oxy,
et hyl oxy, n-propyl oxy, qsonxopyloxy, but yl oxy, pentyl oxy, hexyl oxy,
hept yl oxy, octyl oxy, no oxy) deﬁ¥fﬂﬁﬁt undecyl o~,y) dodecyl oxy,

met hoxycar bonyl , et hoxycapbonyl, p d@bxycarbonyl, but o~, ycar bonyl , pentyl
15 o~.ycarbonyl, hexyl oxycarbonyl, octyl oxycarbonyl, nonyl oxycarbonyl,
decyl oxycarbonyl, undecyl oxycarbonyl, dodecyl oxycarbonyl, nethyl carbonyl,

et hyl car bonyl, propyl carbonyl, Butyl carbonyl, pentyl carbonyl,
hexyl car bonyl , octyl carbonyl, yl car bon§l_/=decyl car bonyl ,

undecyl car bonyl , dodecy,cach #et hyl car oxB1=CHCOP car bonyl o~ry,
propyl car bonyl o~,y, butyl 20 onyl @xy, pentyl carbonyl o~,y,

hexyl car bonyl ozy, octyl carbonyl oay, nonyl carbonyl oxy, decyl carbonyl oxy,
undecyl car bonyl oxy, dodec~'.c onyl ox nd | ike. The.terns ..
Gl cenyl Cand Coope i RRASTRER s RS {op Fren SR IR E R e
present invention, alkeeaylesgntasupsrehnaliygnidr ®hrébréen?dnoahplh mehoxgt,ons, such
as 2-al kenyl, 3-al kenyl 4-aIF¢ | and al kenyl having a term nal double
bond, Juch as, for exaffR° %% Fg#?nB-butenyl, 4-penten3' 1, 5-hexenyl,

6- heptenyl, '7-octenyl, 8-nonenyl, 9-decenyl, 10-undecenyl, allyl oxy,

3- but enyl 0S!yS? 4- pent esptligdersnidertlyydf sheptha ieprssents agpacer \gét, enyl o~~' |

8- nonenyl oxy, 9-decenyl , 2 enkos LK ormfBimg~ 4 J AN
2003 WO OU USI 89 PCT/ | §gé%{8|s;agi#\%%eﬂni any’?S? ﬁ%ﬁ%ﬁ@%ﬁg}%@&%s

C2- C2p- al kenyl oxy, it néHB+twhichheay qrsioprBEbesatne qrrrlp-swhetitited t he
carbon atom bearing a doupl e. bond | irectly |inked the o~.ygen atom
i.e. with the double b%ﬁgpl}oﬁﬁehé)rik@gg%)%'l g‘ﬁ: X{)f Cga&ggégﬁ-ﬂgﬁﬁ‘é | o~,y group,
whereim the carbon atom Y@ Hy)dowbli@ ReRhbPtonAD} beirh & cyfﬁouylked to the

oxygen atom Such conpounds have a surprisingly high degree of optical
ani sotropy (dn). Moreovetbstdyteshhpdiveonms, whestinttalslaesipgle kerekorthey bril zg

el o for good cont Pk RS ERRL e, Biehoes 6! SbpS, (el LRk, Tor
corrpounas of formul ae LNR3iaDI -GEINRD, INKL- Qo] -O0CO-NRB-, (L3)D, 1 0-s? RZ
I-A (Lz)D, 1 ~ (L3)o,1 (Lz)o. 1 (L3)o,1 Lz ( )0.1 (L' )o.i (L1)o,i .(L1)O,1
(L3)D,1 Rl S1L O ~ i ~ ﬂ“@é'doﬂ‘gl??‘:~‘%9§20Rz'c(fi=z§‘§>‘; r&iﬁ%) whereln R3,) 0 i (L

"3)o, {5 represents hydrogen or lower alkyl and r and s are each an

integer from O to 20, with the proviso that 2 <r + s <20, or
-(Si[(CH3)2]O)u-, -O(CH2}t(Si(CH3)2]O}uSi[(CH3)2](CH2)tO-,
or -NH(CH2)+(Si[CH3)2]0)Si[(CH3)2])(CH2)tNH-, wherein t is

an integer from 1 to 12 and u is an integer from 1 to 16, with
20 the proviso that 2t + u £ 20;

with the proviso that R! - S and R? - $2 do not contain any
~-0-0- or -N-O- groups;



1'(Li)D1 (Ll)D,l (L1)0,1 (!'')0,1 (L3)p,1 SL O~i ~ Ze -,

( Lz) o, N'}ZIS‘ ~
i I-C (Lz)o 1 (L2)D, ~~L3)0,1 ~ (Lz)D,1 ~ (L3)D,10-SZ Rz (H‘)J&l“-?
1 4 JAN 2003 $5189 PCT/ 1B99/ 01294 OF "t he conpounds of f @omaBag/biafy
speci al pref erence is given to the conpounds of formulae I-A-1 and |-A-2

(~')o,~R &S O~\ 2z4- 0\ / \ /] I-A ~o0-5? R (L2)o,i (L3)o., (~')o.,
OR s, o\ ~z4 ~\\ ~221-A2 O0OSR(~2)o,~ (L3)0,1 5 wherein LI, L2,
L3 each i ndependently of the othergyf,epresents hydrogen, Cl-C20-~kYl ~

C2- C20- ~kenyl , Cl1- C20-al koxy or C24{C2p-a~kenyl owher ein at | east one
substituen ot gen; .10 Z4= esents -GG, -COO,
-CH=Cl ~I - gu%sgj:m aP%érets% @ Q- e especially -COO ; and
Rl~ R2~ S1~ S2 are as defined fkﬁ‘o foﬂﬁqal al. O the conpounds of formula
| -B, special preference is given to the conpounds of forrmula I-B-1 -9 14
JAN 2003 WO 00/ 05189 PCT/1B99/Q 294L%)")o,, / \ - ORL S 0/ z4 ~2 2 1-B
OS-Rf2)0,, L3)0,1 wherein RI~ R2~

152~ (D4~ L1~ L2~
B represents O =~ or B ;
P - /C

2y o
(L2,

§

wherein also at least one of the phenylene rings in A, B, C or
D may be replaced by a 1,4-phenylene ring in which one or
5 two non-adjacent CH groups have been replaced by nitrogen;

and

L1, L2, L3 each independently of the others represents
hydrogen, C;-Cop-alkyl, Co-Cop-alkenyl, C;-Cop-alkoxy,
Co-Cop-alkenyloxy, C1-Cyp-alkoxycarbonyl, formyl,

10 C1-Cqp-alkylcarbonyl, C;-Cpyp-alkylcarbonyloxy or nitro,

with the proviso that in at least one phenylene ring in A, B,

C or D one of the mentioned substituents is other than

hydrogen;
k,1,m are O or 1, wherein k + 1 + m must be equal to 1 or 2; and
15 zl, 72,73 each independently of the others represents a single bond,

-CH2CH3-, -CH20-, -OCHg2-, -COO-, -0O0C-, -CH=CH-COO-,
-O0C-CH=CH-, -(CH3)4-, -O(CH2}3-, -(CHp)30- or -C=C- .

In the structural formulae of the present Application, broken lines { - - -
20 or ---- ) are used to denote linkages with the adjacent element by a single
bond.

Where necessary, the above-used terms will be explained hereinafter.



are as defined for fornmula I-A-1. 5 O the conpounds of fornmula I-D .
speci al preference is given to the conpounds of fornmulae I-D-1 4 A,hdasz ~
o

L' )o,, \\ / z4\ [ /\2Z1-D1OSR-~Lz)o,
~L,Yo0., 0 E%;‘?f” 1559/ \/ zq/ \\/ 2z 1-D2/ 0-SR (Lz)o, I3 0

wherein Rl1~ R2~ 74, LI, L2~ 1,3 are as defined for fornmula I-A-1. Oc the
conpounds of fornmula |I-F, special preference is given to the 15 conpounds
of formula 1-F-1 - 10 1 4 JAN 2003 V~~O 00/ 189 PCT/1B99/01294 L' ( )p,,

a~zs\ ~ 22 HJofer? embrLes, B theEoﬂ;te(ﬂmmm pkdsBhPinveni®helokae,
represents a single bond, - COO -CH=CH COO-, especially a single bond,

and 5 Rl, Rehlopne, bromig, 11@nereépa@aaeﬂuﬁeaefaeﬂ gderinEa |-A-1. O the
conmpounds of fornmula |-G special preference is gl ven to the conpounds of

formula I-G1 (hohRy a1t GefResdits An/ the conkext %, stn RatfonCGa 1 (L2)0.,
T (L3)o., wherein R:rL ngr EﬁeiLzng arecofatlse deffl negre P 1%)\rrruog I-A-1. 15 M

ore es peC| asdtrgigpt-eheiny ex| brambed redisyl gfrotip hatingeromAL 19 4|capbc2n atongs,1, |-D-1,
'0‘ % 2, 3-%.5 3Ngs | o Cetadpfe, ARG, WHRACARST Byt i8S o O Wbty ~ ~ T 7
tert—butyl, but especially methyl, ethyl, propyl or butyl.

The terms C;-Cop-alkyl, C1-Cqp-alkoxy, C1-Cpg-alkoxycarbonyl,
C1-Cnhp-alkylcarbonyl, C1-Cyp-alkylcarbonyloxy embrace, in the context of
the present invention, straight-chain or branched saturated hydrocarbon

10 radicals having up to 20 carbon atoms, such as, for example, methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
methyloxy, ethyloxy, n-propyloxy, isopropyloxy, butyloxy, pentyloxy, hexyl-
oxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyloxy, dodecyloxy,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentyl-

15 oxycarbonyl, hexyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl, decyl-
oxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl, methylcarbonyl,
ethylcarbonyl, propylcarhonyl, butylcarbonyl, pentylcarbonyl, hexylcarbonyl,
octylcarbonyl, nonylcarbonyl, decylcarbonyl, undecylcarbonyl, dodecyl-
carbonyl, methylcarbonyloxy, ethylcarbonyloxy, propylcarbonyloxy, butyl-

20 carbonyloxy, pentylcarbonyloxy, hexylcarbonyloxy, octylcarbonyloxy, nonyl-
carbonyloxy, decylcarbonyloxy, undecylcarbonyloxy, dodecylcarbonyloxy,
and the like.

The terms Co-Cop-alkenyl and Co-Cop-alkenyloxy embraces, in the
context of the present invention, alkenyl groups having from 2 to 20 carbon
25 atoms, such as 2-alkenyl, 3-alkenyl, 4-alkenyl and alkenyl having a terminal
double bond, such as, for example, allyl, 3-butenyl, 4-pentenyl, 5-hexenyl,
6-heptenyl, 7-octenyl, 8-nonenyl, 9-decenyl, 10-undecenyl, allyloxy,
3-butenyloxy, 4-pentenyloxy, 5-hexenyloxy, 6-heptenyloxy, 7-octenyloxy,
8-nonenyloxy, 9-decenyloxy, 10-undecenyloxy and the like.



WD 00/ Q6189 biz is defined by --- ~ ~ --- or ' 1 4 JAN 2003 PC FAua9d 94
wherein L11, L12 each independently of the other represents Cl-Coo-al kyl,
C2- C20- al keM 00/@E1895C20- al ko~y or C2- C20-al kenyl o~y, especi al | RCT/IB99/012%4

Cl- Cl12- al koxy. 5 The conpounds of fornula | according to the invention are
very easy to obtain synthetically. They can be prepared) for exanple,

anal ogously to the nmethods shown in the follow ng Schenes in a manner known
per se. The follow ng abbreviations are used: 10 DCM di chl or omet hane DVE

di et ho~yet haneWbwscuay abthyt?, &dirppeesenteCTideot dkeaifigay.df maheitng he a

( 3-di net hyl ar.ni nopr |)-N -ethyl carbodi i m de drol5 chl orjde.DEAD

oodi car b TR L RAR e P REEL Y GRReR AR, BYESH £ SRt b Sohp

4- (di et hy| @irédtd) Bykedit@ zige IBREehrdtomenyl phdsdle dible VoA WRItHe189 Schene 1 _
O HO H 3CO O d . KZ&03, KI, Dl\gl?r 0 0 H300 03, H2§04, HZQ, aceton a 14
~aN 2003 PCTPSESHT 3 g4 Lo for FK P BFpUBE AR T FIpPR 144 PPN RIOMEDERTINGRE 0 0 H

O/ \ ~~ ~ . '~ ~ \ ~ono H300 a ~r v
O T oAb E Bt e e e hgter afom ,C OH r DEAD, TPP,
THF

Such compounds have a surprisingly high degree of optical anisotropy

(dn). Moreover, as components in suitable mixtures they bring about good

orientability on orientation layers, which is important, for example, for good

contrast.
10 Preferred compounds of formula I are compounds of formulae I-A to I-G
(L1)o.1 (L1)0,1

I-A
I-B

(L1)0.1 <L1)0,1 (L1)0.1

(L )0.1 (L3)0.1 ®)

rR-sl0o 74 / \ W 72 / \

= == 0—S+R’ 1-C

(L2)0,1 (L3)0,1 (L2)0,1 (L3)0,1 (L2 (L34 (La)m



OO\ / CH H-CJ KOH, H20, EtOH
/ H OH DEAD, TPP, THF 0 HO / \
4

VO oo%s%%gﬁchene 3HO~/ B

o _ 0 HH CJ PCT/I1399/ 012941 & JA® 2003\
O EDC, DMAP, DCM r / o~\/ HC"
~ (HO

oG 1 K, K o PR 00

!
l
~ =

Na, , CO3 DVE, HO ~/ ~ |/ CO
PCT/IBQQ/O” 94 O~0-0~/ \/ CHOHO\ H3CO j-~CH CrOS, HzS04, H., O
acetone DEAD, TPP, THF r "o - \ / \ / OGHHO\ / OO0 H 3C EDC, DVAP, DCM _
_O0O0O0O~!\V1 OO0 H3C -I WO 001 05189 Schene 411 0 ~O/~/~O~ ~y H
co (L

)<:—_7< \ / 0—82-R?

(LDor (L, I-D
0.1
(L),
(Lo 1
(LYo, /_1_\ o
78 / \ V4
/ XA
R-s~0 z == 0—s%-R?
(L2or (o, I-F
Lo (Lo
O
Ny Yaee
I-G
5 wherein
z4, Z5 each independently of the other represents a single bond,

-C=C-, -COO- or -CH=CH-COO- ; and

R1,R2,81, 82 11 L2 and L3
are as defined for formula 1.
10

Special preference 1s given to the compounds of formulae I-A, I-B, I-D,
I-F and I-G.



HO~/ ~/ CHO EDC, DVvWP, DCM _ 0o O~\ / CHOHCO \ / \ / 3 OO0 ~,1ﬁﬂ&gg3
504, H ZO acetoner 0 ~0~~0 ~/ o NCO \ / \ ~ off s OHo ~ ~ p EDC, )
DCM 1 4 JANVYEOWHSHET/ 1B99/ G294 o ~' OHO\ / _ o \ / \ [ POTOBYMERM \ /
O- 1G W 00/05189 Schene 5 - _ O\ / \ / OHH3C0 1 4 JAN 2003
PCT/1i1399/01294 HO~\ - O\ / 0 EDC, DVAP, DCMr O O \i \i I\ 0.~ O H3CO \
~ 0" 0O0-17 14JAN 2003 ~~~0 001 05189 Schene 5 OHO~\ / Br (HO 2B\ /

C]—IPd((CGHS)SPél;1 le\/F OIQOHO:\/\/C]-I O ~O~-0OH DEAD,
TPP, THF 1 e compoun s ol formula I-A, special preference 1s given to the

10

15

compounds of formulae I-A-1 and I-A-2

(L4 (L2)o,1
(L%
s )2 w W e
() (L34

wherein

L1, 12, 13 each independently of the others represents hydrogen,
C1-Cpp-alkyl, Cop-Cop-alkenyl, C;-Cop-alkoxy or
Cqy-Cop-alkenyloxy, wherein at least one substituent must be
other than hydrogen;

z4 represents -C=C-, -COO-, ~-CH=CH-COO-, especially -COO-
or -CH=CH-COO-, more especially -COO- ; and

Rl, RQ, Sl, g2

are as defined for formula 1.

Of the compounds of formula I-B, special preference is given to the

compounds of formula I-B-1



1

OHO~\/ \/ - Oo~/ OHH3C r EDC, DVAP, DCM PCT/IB99/ O 294 1-4 9AN 2083 O
o\ / / \/ \ /] H3C -18 1 4 JAN 2003 WD 00l 05189 Scheme 7 O HO\ / - OH
O ~~ of f DEARh THF r /\ o HO~ ~ - ~. PCTI1B99/ 0 294 - 0

OH H3C0 r EDC, OIBEI%? DCM- O\ / \ / OHCO\ / 3 The corrpounlc)igr/ﬁ 9/Pf)2r9?ru | ae
| can be used as pure conpounds or in the 5 formof m xtures v~~th one

anot her and/or with other liquid crystal conponents. The liquid crystalline
m xtures according to the invention conprise at |east 2 conponents, of
which at least one conponent isa)gonmpound of formula 1. A second conponent
and any further conponents nmay bg further 10 corrpounds of formula |I or
other, known liquid crystallingTQ x Whi ch ey @) one or nore

crossl i nkabl e groups. RSO3 —CBHP {1 4 IA 003 WO
00/ 05189 PCT/1B99/ 01294 one Qr ‘F&¥ @3 al conpo s orp-4sbReopi ¢ dopi ng
agents, By virtue of the goed’esol u |)P1ty of the compounds of fornula I and
by virtue of their good mscibility with one another, the proportion of
conmpounds of formula I in the m xtures according to the i nvention may be 5
hi gh and mayhssewp to 99% by wei ght.

R1, R2 sl, 82,24 L1, L2, L3

are as defined for formula I-A-1.

Of the compounds of formula I-D, special preference is given to the

compounds of formulae I-D-1 and I-D-2:

(L"),

S‘OH )< ..
Doy (L)
s )~ ) w D2

(L%o.4

10 wherein

R, R2 z4 11 12 13

are as defined for formula I-A-1.

Of the compounds of formula I-F, special preference is given to the

15 compounds of formula I-F-1

-10 -
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The ni'xtures accor di ng to the invention preferably conprise, ih4adNilfion to

one or nore conpounds of fornmula |, one or nore conpounds fromthe group of
conpounds oW M&54¥neral fornmulae 0 0 R A-(CH z)~. -~/ \ ~ [ PCTIBRO/QG224 (cH
z)n c¢x) ~," 1/ \O- (CFi z)n7z4/ Y. ~| Z~E~/ \ p-(CHz)n - R~ 1
olll N/ \ N~O (CH2,J; " >241Iv ~[ \ ~\ o _ (cH 2)" R4 ~N R4" - (CH

2)n-~~\ 0/ \ O/ \ p-(Chl ~)n-RA VO\ /O -(C A -R4 O -20 1 4 JAN
2003 WO W0/ 05189 PCT/ 1B99/01294 0 R--(CH ) o/ ~/ \ O-~CHz)n K4
00 (~Hz),. oVl _&RY -(CHz)nQ / c(CHz)~R4~oos3 Ra
Z~- F., S~_ Ra VI .S~ ~ k z~/\z~/\s-

R' | X La LssiL R4, 1 ep ents a poly sab such as
CHZ CH, cﬁfé %ﬁﬁ} —CH-AZCOO C(CHB) - , CHI— cooI BrlH zQ

Cl1-1 0" 10 S3, &4, gah(LP)pgiependently of the ot her is -(CHZ) n- or -Q(CH2)n-
; E1, E2 each |ndependently of the other represents 1, 4-phenyl ene,

wherein

z5 represents a single bond, -COO- or -CH=CH-COO-,
especially a single bond; and

5 R R2 74 11 12 13

are as defined for formula I-A-1.

Of the compounds of formula I-G, special preference is given to the

compounds of formula I-G-1

(LN, o
C )
o 2= )~ oren
Ly (L
wherein
Rl R2 z4 LI, L2, L3
are as defined for formula I-A-1.

15 More especially preferred compounds of formulae I-A-1, I-A-2, I-B-1,

I-D-1, I-D-2, I-F-1 and 1-G-1 are those wherein

(LM%,

the group --Q-—

Lo Loy

<11 -



-21 1 4 JAN 2003 WD 00105189 |' CT/1B99/ 01294 traps-1, 4-cycl dHesN B,
pyridine-2,5-diyl, pyrimaine-2,5-diyl or

tra~2s-1, 4- Gusdgsy Yl ene- 1, 4- phenyl ene; Fl, F2 each i ndependgftipys/@f29f he
ot her represents 1, 4-phenylene or 2- or 3-fluoro-1, 4-phenylene; 5 L4, L5)
L6 each independently of the others represents hydrogen, Cl-C20Wk3' 1~

C2- C20- al kenyl , Ci1-C20-al koxy, Ci1-C2p-al ko~y-carbonyl, fornyl,

Cl- C20- al kyl carbonyl , Cl1-C2p-al kyl carbonyl oxy, hal ogen, cyano or vitro; Z6
represents -CO0O, -00C-, -OCH2-, -CH20-) -Q(CH2)132, 10 -OOC(CH2)2- or
-COO(CH2) 3- ; Z~ represents a single bond, -CH2CH2 - CH20-, -OCHz2-, -COO,
-00C-, -(CH2)4-, -Q(CH2) 3, - 2) -CG- G 8 represents a single
bond, - CH2CH2-, -mzo-,gs-%iﬁ!i‘fg‘%;- X ¢ ;»1 S each X

i ndependent |y of any others) represents hydrogen, Cl'C20-~'1~

C2- C20- ~kenyl , Cl1- C20-al koxy, Cl-C20-al koxycarbodyl, formyl,

Cl- C20- al kyl car bonyl, Ci1-C20-al kyl carbonyl o~:y, fluorine, chlorine,
brom ne, cyanorh 111 L2 e2bh thdepeRBenhtlf 808l thePrdprb8erdQicabd \ark@ an
integer from2 to 12. The preparation of tie conpounds of fofrmula | and
liquid crystalline m 3;Corlen-dbempli € itpotdlbexy cofpdipndalkesylokiust r at ed
further by the follow ng 25, es...In the E~arnples, C represents a
crystal line phase, 1\T\9 @@m 2 AU ¢ phase, S represents a snectic
phase apd | represents the isotropic 1 4 JA N ?pp3 WO 00/ 05189 phase,
Exanpl e 1 PCT, ' 1B99l O 294

4' -[ 4-(6- Acryl oyl oxyhexyl oxy) - 3- net hoxybenzo%/I oxy] bi phenyl - 4- car boxylic
aci d 4- acryl oyl BxgBerprueds &f faomgla § agCerding,to thgminyentionass yersteagy to

(3-di net hyl aip.pp rals | Gar bl 4 0L | ) added -
at 0C to a sol ut ?%ﬁ@%km?ggﬁm(%%n%%épg#ﬁ'f%%@%ﬁ?b%ﬁgggﬁgﬁt@g&%oxyI iC
aci d 4- acr yhetiasis shovas irpthe gﬁ.ﬂzmrg; $ohemes in gfmanner known per se.

4- (6-acryl oyl o~, yhe~yl o~y) - 3- met hoxybenzoic acid and 0.86 g (7 nmol) of 10
4- di met hyl am nopyd idflioRBng BMPRYidtidnk8Qe Wse@f di chl oronmet hane (DCM . The

m xture is stirred for one hour at 0OC and then overnight at room
tenperature. The reactign mxture is then poured into 300 m of water and
extracted t hredPEMes viichlorgmehareof DOM each tine. The conbi ned organic
phases are washed twice with 200 ml of water each tinme, dried over 15
magnesi um sul phatves fildiedia@Horethaoncentrated. Purification of the residue
by chromat ography on 30D g of silica gel using cyclohexane/ethyl acetate
7:3 and recryst [.sation ce from.20 ml of ethanol at 0 C yields 2.58 ¢
of 4'-[4-(6- acr@%oxﬁ&%ﬂ%‘)@ﬁlp@ﬂé? hoxybenzoyl o~y) bi phenyl - 4- car boxyl i ¢
acid 4-acryl oyl o~, ybutyl ester.

THF tetrahydrofuran
EDC N-(3-dimethylaminopropyl)- N-ethylcarbodiimide hydro-
15 chloride

DEAD azodicarboxylic acid diethyl ester (diethyl azodicarboxylate)
DMAP 4-(dimethylamino)pyridine

TPP triphenylphosphine



20 Mp. (CGSx) 77 C, SAN60 C, d. p. (NI) 62 C. The {

4' - hydr o~. ybi phenyl - 4-carboxylic acid 4-acryl oyl butyl ester use& a@NZWJ
starting mate bEes18%s prepared as follows: (a) 5.24 g (20 mol JClrBY9/01254

tri phenyl phosphine (TPP) are added at OC to a solution of 4.28 g (20 mmol)
of 4'-hydroxy-4-bi phenyl carbo~,ylic acid and 2~ 2.88 g (29 mmol) of

4- hydr oaybutyl acrylate in 100 m of tetrahydrofuran - ?3 14 (1A N 2003
WO 001 05189 PCTI 1B99/ 01294 (THF) and then, at the sane tenperature, 3.50 g
(20 mmol ) of dizehepre dzodi carbo~, yl ate (DEAD) are added dropwi se thereto.
The m xture is stirred for one hour at OC and then overnight at room
tenperature. The mxture is then concentrated and the residue is purified
by chronmat ography on silica 5 gel using cycl ohexane/ethyl acetate 2:1 to
obtain 4.32 g of 4'-hydroxy biphenyl-4-carboxylic acid 4-acryl oyl butyl
ester. The 4-(6-a6f3369§2259ﬁexyloxy)-3-nethoxybenzoic acid used as
starting material is pr red as follows: (a) 41.45 g (300 mmol ) of

pot assi um car bonat edapd’ 27.4 g ( 165 mmol) 10 of potassium i odi de are added
to a solution of 22.8 g ( 150 mmol) of vanillin and 30.7 g (Z25 mmol ) of

6- chl orohexanol in 500 m of @ nmethyl sul phoxide (DVMSO), and the m xture is
stirred overnight at 60C ugdétynLLLpggﬁn The m xture is then cooled to zoom
tenperature, poured info 600 m of water and extracted three tines with 150
m of ethyl acetate eagh tkqg ﬁ?eﬁﬁﬁggined 15 organi ¢ phases are washed
twice with 200 m of ter e Qh’ b “~dried over magnesi um sul phat e,
filtered and concentrated. Purification of the residue by chronmatography on
400 g of silica gel using cycl ohexane/ethyl acetate 1:1 yields 29.95 g of

4- (6- hexyl oxy) - 3- met hoxybenzal gghyde. (b) A solution of 97 m of Jones
reagent is or ige at 5C 20 with ice-gcool o a @ol ution of
27.3 g (89.1 ) of 4-&6 xyl oxy) - 3-net hoayben @ :@r 4(

acetone. The mixture i&,tRen stirred at roomtenperature for 2 hours. As
soon as the starting material can no |onger be detected, the reaction
solution is poured into 1 litre of water and 0.3 litre of etthyl acE%Fte.
The phases are separatedgdeI§ aﬁ%ﬁous phase is 25 xtyﬁﬁ%ﬁdwkmb v~rith
150 m of ethyl acetatle Ack T1ier & conbi ned organijc phases are washed
v~rith p.5 litre of t epeetflkd €d over magnesi um sul phat e Ii&bt? d
concentrated. Purificagion of the residue by chromato rag%y oh'silica gel
usi ng cycl ohexane/ ethyl acetate |: | and recrystallisation once from et hyl
acet ate/ e~her yields 16.7 g of 4-(6-acr 3l oyl oxyhexyl oxy)-3-rnetho~.y 30

benzoic acid. - 24 1 4 JAN %903 VWO 00/ C61 a9 PCT/1B99/ 01294 Using the
appropri at ez i o) sy the correspghnd ojrnds are_ prepar ed
anal ogously, @s shown in S B, in accorda r J O wn to

the person skilled in Hh€Oart, with vinyl ether as reactive grouf. Liquid
crystals having two different reactive groups can also 5 be synthesised in
accordance wth the reaction schenmes shown.

I J

‘ EDC, DMAP,DCM
Y

O~ o
SRR a sty S SRR



The foll ow ng conmpounds can be prepared in anal ogous manner: Rl _ Sil
_Op, _Zi g_ COOS2-R2 - 25 SU$S EITU FE SHE~' T' (~UhE 2Q 14~ 3 AN 422063

O 00/051 89 PCT/IB99/01294 o UO av Vii, i i ~~~1i Ni i | pdr/igodoidbs 1.
oo, MANYPN°NOU U UV ~-j LU O T I ~~~1 Uoho ovo oyo ovo
Qo Oi . 20 i ~i i i, b, 0, 1,1, 1,t,\ ~~~~\Vi~1]~1o90/o, ~
Il :', OOOpppOOO0OCOO/L /T /T /T O~O\~\VJ, ~i |l ~1 Oo 000
ONN NNNNNUUUUUUU.r .r ~ .. ... Il i 11 ~i OOCEOOO
O-O0O00O0O0 556%’% SUl ~STTTUTE S~~. ~T (ItL' LE 2~) 1 4 JAN 2003 wo
oo/ osrs9 PCT/ | or 294 0w.,. a~a~/ [/ [ /I I Il occo00O0O0O0OO0O0OO0O0O0OO
Nao. v rr aNNNNNOVJU~-JUUCOI I'I'l W ~/COOp p oy0
ool ~-I v~1 1t 1t | ~1 ~1| ~| ~I| ~| ~z/ ziz/!l z/! zI zil | [/
[/
0]
HO_(_1< >_<
CH3
HBC
= o~
l DEAD, TPP, THF
O o 0
CH. HO
nc (O~ )%on
MOH
l KOH, H,0, EtOH ‘
v { DEAD,TPP,THF
%,O\/\/\/\O o o
p_%l_] HO /‘\/\/\/O\=
H.C

l EDC,DMAP,DCM
Y

O
\/O\/\/\/\O @]
H ,cé N\/\/o\=
3

- 14 -
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T, 0000000NNNNNNUUUUUO00000000000W~VY;-2?90'
~| J~STI TUT-WS-BAFIPR~, TLE zG? Cr-1f-~~tJ c~ NWRI SI-0 RCINB®/01254
COO SZ- R2 Phase transitions o _ 0o - ~~N- --/~0 _ [/ \ ~~._ (CH2)I20
O- O(CH2eOQ . U/ \o _ [/ \ .. ~00-__ (CHO600_. -~ \ /[ .~
(cH2),'oUU/\V00~(Q T27UD . ~" .~ ~~-(cHi)sp \\ -0o0
~\'p_ . ~~ _ ~~0CHO~( 26N~~=~-(Cl1) -O_~230/ \~0
(C~_ _J~p( ®30  -t,~\ / o-(cazlso~-0_ I/poO_~\ o-
_ ~-~(CH2)e0 O ~\ / -, ~"(cH2OW ~0- oy O004na _oNC n" z
IVOOW 1~-0,00/05189 1 ~,J 3 99/01294 o UO 0O o0, '~ UUoO
zzi NO o~'9 0" 0 0 gﬁp@)gg OUVUUUYV
H3C
Pd((C(H),), Na,CO,
DME, 80 °C
Y
HOCHO
H,CO
! O
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|, KO KI,DMSO
Lo HO o
H,CO
0
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[ EDC, DMAP,DCM
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ji ~~i1 00000.r NxU~UI | p~0O0OOO-32PCT/I B ORYHAN 203

SUBSTLTUTE SF~EET ( MULE ?-~6) i 4 JAN 200i WD 001 05189 Exanple 2

PCT! | B99/ Ohd840/65184 6- Acryl oyl oxyhehyl oay) - 3' - met hoxybi phenyl pérgeruolowy! i c

acid 4-(4-acryl oyl oxybut ohycar bonyl ) phenyl ester 5 0 The preparation is

anal ogous to Exanple 1 from2.fi4 g (10 mmol) of 4-hydrohybenaoic acid

4-acryl oyl oxybutyl ester, 3.99 g (10 mmol ) of

4' - (6-acryl oyl oxyhe~yl oxy) - 3' - net hoxybi phenyl - 4-carboxylic acid, 0.12 g (1

mol ) of DVAP 8BHemield g (11 rnnol) of EDC. Purification of the residue 10

by chromat ography on silica gel using cycl ohexane/ethyl acetate (7:3)] and

recrystallisation once from ethanol vyields

4' - (6-acryl oyl oxyhexyl oxy) - "ﬁ; Ro~. ybi phenyl~4- car bo~, ylic acid

4-(4-acry|oyloxybutoxydmbaﬁip» phenyl @EDQB#C?}?(

4' - (6-acryl oyl oxyhe~. yl o~.yJ=3" -rnet hoxybi pheny -45%%rboxylic acid 15 used

as starting material is prepared according to a known process by

pal | adi um cat al ysed boroni c acid doupl i pg((0f H4),bj, one Z2@Et hoxyphenol and

4-f or nyl phenyl boroni ¢ aci d, subsequent W/Iliarson etheriTication of the

phenol i ¢ hydroxy group with acrylilc acildMé, 8RI°6r ohehyl ester and then

oxi dation of the al dehyde function to the acid (see Schene 3;. 20 The

fol |l ov~dng conpounds can be prepared in an anal ogous manner:

R -SI-OBZ~-CCOO S2-R2 - 33 STJ~S~'|~"FJT~ S>ii EET ()tULE z6) ~
Pn~c 1111 ~1100-~

4
I

~a~
nooO
[ 1 1

(/T ryvnNnnn- =x ~ x4 ‘.s VO €00 ovo oho ovo ovo
i ~1 ~1 ~1 ~1I ~1 ~NNons~vla~oohot , | s
0

' 7S~~~ OH

DEAD, TPP, THF

H4CO
EDC, DMAP, DCM

-18.
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~ TV~ ~ri ~~i ~i 1l _0OO000000000O0O0\ \ \ -34qsﬁé@rmrr5

SHEET (HL1IW@EOPE8 HHs t~9t f~ Mr~iJ St-OB Z
0-(

z- C C00- BZVR29/piR¢s e
transitions o - I~ (G t2)6e\ / ~ [ \ [ _ Cl1 z)a C -O0O0. / \ ~
_'o.._\/ - (2)6~~~-(CHZ, ._CH___ O O/ \ _\~(CH)8~ __\ /[

.l \ ~-ccH,),-0~0r ~~00 \ . [\ -1 . _ ~ (CHz) 9~
__~-~ckEt ,),-g~On-~o0 _ , ~ ~ /| W(CHZ)6~ ~~ ~ o-(cta ~),z 0 Ol \
to\ | ~- _gd%FTPe-ﬂ/:o . (CH)6~ 0-1cH2)6 0 - 00V ~-.. p - __
CH2)6~ ~- , ~-ccH)~0o00000nNnHLtrd ~a0 .aado0 14 JAN 2003 wo

s~ s9 Exanple 3 PCTI|899/U1294 [ 4 6- Acryl oyl o~.yh exyl

(

oo/ o

oay) - 3-nmet h oxybenzoyl oxy] blg rboxyll c acid
4- (6-

acryl oyl o~yhehyl oxy) phenif

0
I DEAD, TPP, THF

IL‘O(O\/\/\/\ ZH

H,CO

EDC, DMAP, DCM
H, co . O\N\%

The compounds of formulae I can be used as pure compounds or in the
5 form of mixtures with one another and/or with other liquid crystal

components.

The liquid crystalline mixtures according to the invention comprise at
least 2 components, of which at least one component is a compound of
formula I. A second component and any further components may be further

10 compounds of formula I or other, known liquid crystalline compounds which

may have one or more crosslinkable groups. The mixture may also comprise

-19.



5 The preparation—is anal ogous to Exanple 1 from2.64 g (10 mmol) 8
4 hydr oxybenzoi ¢ aci d 4-acryl oyl oxybutyl ester, 5.19 g ( 10 nm)l)1 #JAN 2003
-[ 4- (6 ac (% he: ryl oxy) - 3- nethoxybenzoyloxy)blphenyl b4 C
aC|d) 0. W &y&ﬁﬁ%l) of DMAP and 2.11 g ( 11 nmmol) of EDC. ﬁﬁﬁ%?ﬂgatlon
of the re5|due by chromat ography on silica gel using cycl ohexane/ et hyl
acetate 10 (7:3) and recrystallisation once from ethanol vyields
-[ 4- (6-acryl oyl oxyhehyl ohy) - 3- net hoxybenzoyl oxy) bi phenyl - 4-carbo~, ylic
aCI d 4-(6- a&ﬁybemae,c\m%%%heh@mﬂ 1s68bBc- doPifg agents, _
-[ 4- (6-acryl oyl oxyhexyl oxy) - nethoxybenzoylo~.y bi phenyl - 4- car boxyl i c
aC|d used as starting material is grepared as shown in Scheme 15 4

accordi ng to neBHIHSUKREHE 22l 89lEDHEY $bhstampeanis ot feemara I ppgry

4-[6-acryl %agey r‘)%ﬁﬂd éx&%ﬁ%~&%h%%tﬁ&x‘ ‘i’he é?%aér@i'ohqw ng conpounds

can be prepared In ana ogous manner : C ~00-S2-R2 - 36
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(P VIII

represents a polymerisable group, such as CHp=CH-,
CH9=CH-0O-, CHp=CH-COO-, CH2=C(CH3)-COO-,
CH2=C(C]}-COO- or

H,C—CH-
N/

__each independently of the other is -(CHa)n- or -O(CH2)n-

each independently of the other represents 1,4-phenylene,



Exarrpl e 4 PCT/ TT399/ O 29d 14 JAN 2003
-(6-Acryl oyl oayhe~yl o~.y) - 3" - net hoaybi phenyl - 4- car boxylic acid
- (4- acr yhpyh@oesibyit oxycar bonyl ) bi phenyl -4-yl ester O -O 5 OpfhigB99/01294
preparatlon is anal ogous to Exanple 1 from3.40 g ( 10 mmol) of
4' - hydr oxybi phenyl - 4- car boxylic acid 4-acryl oyl butyl ester, 3.99 g ( 10
nol ) of 4'-(6-acry|oyloxyhe~,yloay)-3'-nethoxybiphenyl-4-carbo~,y|ic aci d,
0. Z2 g ( 1 nol) of DVAP and 2.11 g ( 11 mmol) of EDC. Purification of the

resi due 10 by CthﬂBtOg&ﬁ@hy4Q@@kﬁwkyﬁﬁegp&naﬁkﬂgEﬁmghqﬂﬁ%ﬁnﬁﬁglhy| acetate
(7 3) and recrystallisation once from ethanol yi el

- (6-acryl oyl oxyheay| o%yydis! °%ﬁ?ﬁ8ﬂyﬁﬁ§ﬁ%ﬁ?¥yﬁn€a¥ﬁdWVFﬁéﬂ&hld

- (4-acryl oyl ohybut oxycar bonyl ) bi phenyl -4-yl ester. The follow ng
conpounds gaprbe prepaegch intepaatogoys! tRNbeler ré’éwsents 1,4-phenylene or
R1-S1-O B-Z2-C-Z3-D- COO- S2-R2 - 40 SUBSTFTLTTE S-)' vliuT (MILE 2G WO
00/ 05189 9 4 JAN 2003 PC? $BYHOIDGPRENERSE Lw N CC r M/J~~/ | /1~ OO

O O0O0OppOpPpO~O0OO0 ONIL'T' T T T ~I nOU~UU~""v I |l pro~~~

Ioro pve v E40bm I_l6' | baéh indeplenlieﬂn‘_l}b opth‘e btirers repﬂesen{s hydroged, ~ | 2z~ 1,
o~ 1 ,| | u- =~ ~~~~Y~ , ~ ~ ~ I~
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C1-Cqp-alkylcarbonyloxy, halogen, cyano or nitro;

z6 represents -COO-, -O0C-, -OCHp-, ~-CH20-, -O(CHjy)3-,
10 -OOC(CHg)2- or -COO(CHy)3s-
z7 represents a single bond, -CHoCHp-, -CH30-, -OCHp-,

-COO0O-, -0O0C-, -(CH3)4~-, -O(CHp»)3-, -(CH2)30- or -C=C- ;

Z8 represents a single bond, -CH,CHay-, -CH20-, -OCHp-,
-C0O0O-, -00C- or -C=C- ;

15 each X independently of any other(s) represents hydrogen,
C1-Cop-alkyl, Co-Cqp-alkenyl, C;-Cop-alkoxy,
C1-Cop-alkoxycarbonyl, formyl, C;-Cop-alkylcarbonyl,

C,-Cpo-alkylcarbonyloxy, fluorine, chlorine, bromine, cyano

or nitro;
20 n is an integer from 2 to 20; and
v is an integer from 2 to 12.

The preparation of the compounds of formula [ and liquid crystalline
mixtures comprising those compounds is illustrated further by the following
25 Examples. In the Examples, C represents a crystalline phase, N represents a

nematic phase, S represents a smectic phase and I represents the isotropic
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4'-[4-(6-Acryloyloxyhexyloxy)-3-methoxybenzoyloxy]biphenyl-4-carboxylic

l
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acid 4-acryloyloxybutyl ester

SRR Y=y T SO

1.35 g (7 mmol) of N-(3-dimethylaminopropyl)-N-ethylcarbodiimide
hydrochloride (EDC) are added at 0°C to a solution of 2.38 g (7 mmol) of
4'-hydroxybiphenyl-4-carboxylic acid 4-acryloylbutyl ester, 2.26 g (7 mmol)
of 4-{6-acryloyloxyhexyloxy)-3-methoxybenzoic acid and 0.86 g (7 mmol) of

10 4-dimethylaminopyridine (DMAP) in 180 ml of dichloromethane (DCM). The
mixture is stirred for one hour at 0°C and then overnight at room
temperature. The reaction mixture is then poured into 300 ml of water and
extracted three times with 150 ml of DCM each time. The combined organic
phases are washed twice with 200 ml of water each time, dried over

15 magnesium sulphate, filtered and concentrated. Purification of the residue
by chromatography on 300 g of silica gel using cyclohexane/ethyl acetate 7:3
and recrystallisation once from 20 ml of ethanol at O °C yields 2.58 g of
4'-]4-(6-acryloyloxyhexyloxy)-3-methoxybenzoyloxy]biphenyl-4-carboxylic
acid 4-acryloyloxybutyl ester.

20 M.p. (C-Sx) 77 °C, Sx-N 60 °C, Cl. p. (N-]) 62 °C.

The 4'-hydroxybiphenyl-4-carboxylic acid 4-acryloylbutyl ester used as

starting material is prepared as follows:

(a) 5.24 g (20 mmol) of triphenylphosphine (TPP) are added at 0°C to a
solution of 4.28 g (20 mmol) of 4'-hydroxy-4-biphenylcarboxylic acid and

R O)
wh

2.88 g (29 mmolj of 4-hydroxybutyl acrylate in 100 ml of tetrahydrofuran

-3
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(RU-, ~ 2G) 05189 Exanple 5 1 4 JAN 2003 PCT/ | B99/ Of 284y fhodisblir € Of -
40% by wei g 09&/9 [4- (6-acryl oyl o~yhe~, yl oxy) - 3- met hoxy

benzoyl oxy] b| phenyl 4-carbo~,ylic acid 4-acryl oyl oxybutyl ester, 40% by
wei ght of 4'-[4-(6-acryl oyl o~yhexyl o~, y) - 3- et ho~. ybenzoyl oxy] bi phenyl 5
-4-carboxylic acid 4-acryl oyl oxybutyl ester and 20% by wei ght of

4-(6-acryl wngha&wbmayﬁb&me Gerdpbrhture, 3.50 g (20 mmol) of diethyl
4-[ 4- (6-acryl gyl o~, yheaéw- y) benzoyl oxy] - 2-rnet hyl phenyl ester is

i nt r oduced azARtsaabeRRAlY GIEALY 4re afded SipRBISCHB9ress- ’Ifl?f‘aitnuéélf? 151 %deéd— 0.2 .

The cl eari ng- pRE BHuef ttd‘@ éHdXEHé'he Ve$nikht it 24 by i tion
SA/' N bei ng obser veéil e?t . 3C. The0 m xl;gurgltcaonrﬁb(t\tém?q(g)]rgL e% 10 to ow room

t enper at ur ghen C@ncgﬁjaw Bisid\eEF gurifi@l By ghromatogyardy/ @5&13980 aims 1.

A conpgund Q0 B 4

R S G e LT R AT L
independenﬁahlyh@iylt-’-h@amdmﬂmraewé@@mlsylbuwlc&ssdn nkabl e group; S1, S2 each
independently of the ot her represents a spacer unit; wi th the proviso

E Ea'; o?, 116 A dﬁ% r%\lgglgg% &%P%%@t%?ex%o% i@? dlslél-d%S sq%%pgs

_ (~0)a, matenal is prepared as follows

(a) 41.45 g (300 mmol) of potassium carbonate and 27.4 g (165 mmol)

10 of potassium iodide are added to a solution of 22.8 g (150 mmol) of vanillin
and 30.7 g (225 mmol) of 6-chlorohexanol in 500 ml of dimethyl sulphoxide
(DMSO), and the mixture is stirred overnight at 60°C under nitrogen. The
mixture is then cooled to room temperature, poured into 600 m! of water and
extracted three times with 150 ml of ethyl acetate each time. The combined

15 organic phases are washed twice with 200 ml of water each time, dried over
magnesium sulphate, filtered and concentrated. Purification of the residue
by chromatography on 400 g of silica gel using cyclohexane/ethyl acetate 1:1
vields 29.95 g of 4-(6-hexyloxy)-3-methoxybenzaldehyde.

(b) A solution of 97 ml of Jones’ reagent is slowly added dropwise at 5°C
20 with ice-cooling to a solution of 27.3 g (89.1 mmol) of 4-(6-hexyloxy)-
-3-methoxybenzaldehyde in 300 ml of acetone. The mixture is then stirred at
room temperature for 2 hours. As soon as the starting material can no
longer be detected, the reaction solution is poured into 1 litre of water and
0.3 litre of ethyl acetate. The phases are separated and the agueous phase is
25 extracted twice with 150 ml of ethyl acetate each time. The combined organic
phases are washed with 0.5 litre of water, dried over magnesium sulp—hatc,
filtered and concentrated. Purification of the residue by chromatography on
silica gel using cyclohexane/ethyl acetate 1:1 and recrystallisation once from
ethyl acetate /ether yields 16.7 g of 4-(6-acryloyloxyhexyloxy)-3-methoxy-

30 benzoic acid.



B represents --- ~ ~ ~ ~ ~ --- or ~~.- -, (~2)0., (-3)0,, Eﬁ%ﬁ”zm}
wherein also at | east one of the phenylene rings in A B, Cor D ma

repl aced byW® 00/04188henyl ene ring i n which one or two non- adj %eEH? 9broups
have been replaced by nitrogen; 15 and L~, L2, L3 each independently of the
ot hers represents -.-hydrogen, C -C2p-a|ky|, C%-CZp-aIkenyI) Cl1- Cep- al koxy,
C~- Cep- al kenyl oxy, C1-Cep-al ko~ycarbonyl, formyl, Cl-C2p-allcylcarbonyl,

Cl- Cep-al kyl carbonylo:ry or nitro, - 45 S~I1~STI'~UTE S~)vlrT (RULE 26) 1
4 JAN 2003 WO 00sing188 a@ﬁ'ﬁﬁr&&els@arm Mﬁﬁﬂbdﬂ%ﬁ fHovbsespdating n at | east one

phenylene ring in B, C or one of .the ntioned subst|tuents is other
t han hydro p‘P(‘m‘ﬁiA arrﬁ%ﬁegaffdo‘?n OBQURLY: é}srrsl}@ gcﬁ’ﬁrﬂfﬁé’? ubéc‘éﬁéé’ﬁc?o 1 or
2; and 5 ZiyitBZeactihERedwi w&wp@%@hlsmwd &%e%h%ﬁhﬁrﬁﬂﬂ%ﬁl@éﬂ& a single
bond, -CH2CH2-, -CH20-, - COO-, -00C CH=CH- COO OOC- CH=CH-,
_(CH) 4-, Tepetipg group. L(Ctﬂlé)cwtalérha\@&:rwo different rsaptivm B OXPERAR HEOt 0 ¢l ai m
1 whergin Rl s h@@@,@dwa@&ﬁaﬁe&Wm%etresc@m%én@&rﬁmS CH2=CH, 10
CH2=CH COO- , 2=C( CH3) - : - COO-, 2=C( Ph) - :
CHz= CH-COOPh- CHz= CH-CONH— CHZ—C(CHB) CO\IH- CHZ—C(O) CONH-,
CH2=C( Ph) - couHThedqﬂemwyow exgobe PREPRIEE)0 GRRlaBeRpPOEERST: CHI =CH- O |
CH2=CH-OOC-, | S CH=CH Ph-, cis- or traps-HOO CR =CR -COO-, silo~;ane, 0 _
H20Q CHO OR R H2C=CH ~ ~ --- \ / CH=CH COQor , wherein (Ph) represents
phenyl, Ph represent sppheryl eng,_ rzpreﬁntéd@v\e Al kygh and R
represents nethyl, nethoxy, 20 ~ Cyano or hal ogen . A conpound accordi ng
toclaiml or 2 wherein - 4d STJI~~STITUTE S~~EET {~LJLE ' ~' 6) 1 4 JAN
2003 S1, S2 each independently of the other represents a straight-chain or
branched al kyl ene grouping -(CH2)r- which may optionally be nono- or
pol y-substituted by fluorine, or -((CH2)2-Or-, or a chain of the formula
-(CH2)r-1"-(CHZ)S- which may 5 optionally be nono- or poly-substituted by
fluorine, wherein Y is a single bond or a linking functional group. 4. A
conmpound according to claim3 wherein Y is a |inking functional group
conprising -0, -COO, -0O0C, -NR3-, -NR3-CO, -CO NR3-) -NR3-COO,
-OCO-NR3-, 10 -NR3-CO-NR3-, -OOCC-O, -CHCH, -C=C , wherein R3

SUBSTITUTE SHEET (RULE 26)



represents hydrogen or |ower alkyl and r and s are each an integdrk JANDIND

to 20, with the proviso that 2 < r + s 5 20, or
O(CI—IZ)t(sI(N(Cg@%s?%gO)u51((Ch3)2a(CHZ)t0 or
-NH(CH2) t (SI [ OuSi ((CH3}2] (CH2)tNH, wherein t

- (Si [ (CH3) 2~0) u- ~

is an 15PCiTﬁItB%9é(g?94from
1to 12 and a is an integer froml to Ifi) with the proviso that 2t + a 5
20. 5. A conpound according to any preceding claimof fornmulae I-Ato I-G

~~')o.~(~')o,~RSO~~~~~~~~)o,t ~~3)0,, C, ~0Sz ~z ~~z)o,,
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1 -_— =

WO 00/05189 R1, R2, S1, S2, L1, L2 and L3 are as defined in claii‘n 1 %U:iJAN
TO03 PCT/1B99/ 01294 6. A conpound according to any preceding cla !hw
formul ae |- NQOHASY -A-2 (~' )o,, Oo/ \ z" \ /[ \ | |I-A ~ o@ABRZ0(2RZ) p, ,
(L3)0.1 (L"')o,, OR s, o\ [/ z4/ \ \' | 2z1 A20-SR(Lz)o., (La)o,,
wherein L1, L2, L3 each independently of the others represents hydrogen, C
1- Coo- al kyl, C2-C20-al kenyl) C 1-C2o0-al koxy or 10 C2- C20-al kenyi oxy,
wherein at | east one substituent nust be other than hydrogen; 24 represents
-C=C, -CO0O, -CH=CH COO, especially -COO or -CH=CH COO-, nore especially
-COO- ; and R1, R2, S1 and S2 | S are as defined in claiml1. 7. A conpound
according to ang one of cllaims 1{to 5 off fornula|l-B-1 -/49 SUBSTi T~JTIv

6

SHEI JT (RULE 2 14 JAN|2003 001 05189 PCT/ 1B99/01294 L' ( )o., O R~ S~
[\ \ | Z4 \|E 0ts? R2 (~z)o.t|(L3)o., wherein|L1l, L2,|L3 each

i ndependent |y |0 the others représents hydrogen, |Cl- C2OW 3' 1~
C2- C20- al kenyl ,§C1-C2p- al koxy or |5 C2-C20-al kenylo~,y) wherein @at |east one
substituent mjsg& be ot her{than hydrogen; Z4 represents -C--C,| - COO,
-CH=CH COO-, é@spec|ally -€COO or CH=CH COO-) nore especiglly -CbO ; and
Rl, R-) S1 and S2 [0 are as defiped in ¢laim1.
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8. A compound according to any one of clains 1 to 5 of fornul ae |
, -1 I\ OS? Rz (~2)0,,

| -D-2:
(L")o,,
L2,

(L')o,,

OR~S~o0/\
O Rvoseneisy / \ / z4/ \ \ | OS R (Lz)o,,
L3 each i ndependently of the others represents hydrogen,

~Ul | ~TI TUTE SFI EET (fi~ULE 26)

Cl- C20- ~kf 1> C6- C20- al kenyl ) C1- C20-al koxy or
| east one substituent nust be other than hydrogen;

| Z4.-(

(L3)o,,

RS

15>comﬁ§semg4L1

14 JAN 2003 WD 00/ 05189 PCT/ | B99101294

C~- C20- al kenyl oxy, wherein at
Z4 represents -G --GC,

-COO or -CH-CHCOO; and 5 R1, R2, SI and S2 are as defined in claim1. 9.
A conpound according to any one of clains 1 to 5 of formula I-F-1 71/
\ 4 ~ z$ ~ 2 RSO Z=F oS RI—F {030 —whererm™40 L1, L2,
L3 each indepepdently of the ot hdrs represents hydrogen, [Cl- C~o- al kyl ,
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L1, L2, L3 each independently of the others represents hydrogen,
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A crosslinkable liquid crystalline m 3;tures consisting of at |least taro
conponents, of| whi¢h at |east onp conponent is ja conpolnd according to anv
one of claims |[1€to|11l. - p2 SLTF~STITLTTE SI-~BEL5(F~ULE 26) 1 4 JAN 2003
WO 001 05189 PQTEI BY9/ 01294 13. A crosslijnkabl e | icqui d czystallijne m xtures
according to gl @& m 12, chpracterjsed in jthat theyconprise, in jaddition to

one or nore cqnBouhds accprding o one or nore ofz& aifs 1 to 1 |, one or
nore conpoundg Eromthe group off formulae 0 O F4~;_'7gCH Ayn-O~\(C/ \ | ~
C-(CH2)n-R4)(X) a, ~ 2z, Il §ZE /\|C- (AiZ9n X~1 |z~ E [\

p-(CH ,)n - [Z&11| N/ \|i ~O |(Ct-1 zWRa ~ ||V 1~Ze~ / \ ~ \| O-(CE1 ,)~
‘Ra ' NOORA~CH2IN-G/ =~/ -/ ~Ql"(a-1H& BA VA~ 0O-(CHZ"

™~ o o]

Qﬁ (o) (=] =) @] o o] o (@] |
o I . I, I L !
, ¢ - - = - - -
o g S S g 3] 3
8 | o b | t I T

o Y Cx-© O © Ox-° Os_O

| | | | Y

7 N
e
N
e
CN\
.
</:”\
i
O

0.0 o o o [I%°
—_ AN
S
N
<
i ~N
| o] T <
| Lo L
o) o o o o o)

o 2 2 b = 2 =
- A o o o o =
@ S e ] 3} 3} S

O
0O
O

Rl
X
A

0
.
O
0
A
=\
0 —

-29~-
SUBSTITUTE SHEET (RULE 26)



0 OOR4-(CHZ)N-0/ \ / \ / \ 0-(CF..]I
(CH2)~ R4 00 _ |
JAN 2003 V1w, 05489 PCT/TB99/ Q1294 Zb F! S -
Ra\ \ b F~ S3 R4 VIII

............p_

Fl S~

L6 urherein 5 R4 represents a pol ynerisabl e group;
i ndependently of the other
i ndependently of the other

trans-1, 4- cycl ohexyl ene,

2)n.-R4 O O p
i SU-STITE.' TE SHEET (P ULE 26)

\

represents 1, 4- phenyl ene,
pyri di ne-2, 5-di yl,
trans-1, 4-cycl ohe~, yl ene- 1, 4- phenyl ene;

0 R4- (CH

1% D gty ™

Ra \ Zb F2
Ra- S~ /~\ Zz~/ \ Zs/ \ Sa - @”E@/MFLM Ls
S3, S4 each
is -(CH2)n- -QCH2)n-; E1, E2 each

pyri m di ne-2,5-diyl.or
10 F1, F~ each independently of the

other represents 1. 4-phenylene or 2- or 3-fluoro-1,4-phenylene; L4, L5, L6
each independept]y jof.the ot hers Pepresents hydr ggen, Cl4G?0-al kyl,
C2- C2p- al kenyl | &I - 20- al Koxy, CltC2p-al kpx§ car Honyl, farmyl,
CI-C2p-aIkyIcarEbnyI 15 dl - Cep-a] kyl car bpnid o~, ¥ halogéﬁ, cyamo or nitro;
each Z~ indepenc@nt any ot hey representQU Cqb\o O0C=, - OCt~- ,
-CH20-,-Q(CH2)B= - C?F)~- or FCOQ(CH2) 3« ¢ represéﬁt&_@ $|ngle bond,
- CH2CH~- , -CH?O% - - 54 SU-STI TC1TE éﬂgEE1 (RILE & 4 JAN 2003
WO 001 05189 r TE;lBCQbOﬂgél - 00, | - OOC-, (g‘|2>24-, ;-.O(CI—P&;BZ,,_ (CH2) 30- or
-C=CG ; 7% represertE & Si ngl e bgnd, -CH2 Lo - CH2G -S:H;;z 1C0O0O) - QOC-
or -CG-__ C ; eachrX-indegendentty—of —any—others)—represents—hygrogen, 5
Cl- C20- al kyl, |C2-C20- Ikerylw Cl-C~oﬂglkoxy, C1- C2o-al kolyycarbonyl ) fornyl,
Cl- C20- al kyl cdr bonyl , UCl1- C2odal kyll ca nyl oay, fljuorli ne,| ch] oripne, brom ne,
cyano or nitra; eag¢h n ¥Yndependently di any ottherns) i? ans ger from2 to
20; and 10 v isﬁ?n integer from3 to 12 ‘L o I
% T T o T T -
8 < < o ) % 3]
i l | l T
NG OYO o C | ° O%I/O O%/Cl’
; \| | |
]
; I %
E)
| |
!

oo
O O O o o 0. O
— X2
By
< é
O‘OK [} ©c j Y O
Lo el U P T
o | Q c ] o I ©
ol 2 | S 5 | 2
7S I - (-~ - | = | =
) ) 1<) e =)
] |
| | | Ll
-1 b0 | _O o Px-° ! o
fa

Y
-—jo . |(cHp60 —Q//—(O —M

:\

;

-30~-

SUBSTITUTE SHEET (RULE 26)

v



14. A crosslinkable liquid crystalline maaures according to claim

wherein R4 represents a polynerisable group conprising CH2=CH, CH2
CH2=CH- COO- , wQHas8ECH3) - COO-,
or electro-optical
one of clainms 1 to 11. 16. An opti cal

opti cal

15 CH2=C(d )- COO- or

4440 200

H 2C O CH pc1/i899/07204

devi ce conprising a compound according to any

or electro-optical

devi ce conpri sing

a crosslinkable liquid crystalline m xture according to any one of clains
12 to 14. 20 17. Use of a conpound according to any one of clains 1 to 11

inits crosslinked state for an opti cal

or electro-optical

devi ce.

of a crosslinkable liquid crystalline mxture accordi ng any one of
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a)J ca] ca] cal] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cQ] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca]TcaI cu' 3Ld] / k" BzdO| w mhb] X] ]] ].ca] cal] ca%Bl gca] cal ca] ca] ca]
ca] ca] ca] ca] ca] ca] %]Wéf@ff’@é]léﬁé&g@aféaﬁf‘&]‘%f daf @B eaBdaP supel®a) ca! OT
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ca] ca] ca] a] c BRY AP 1 acetate
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&C?;J] ?ﬁl]ylgﬂ)gﬂ)%] re%‘ﬁ'tc;m E@zﬁyﬁa LC%]' 1% acug ) (4- acryi)ogf'{& x_sgut)c/)xycarngyﬁ)-( )-10%

phenyl ester,

The 4'-(6-acryloyloxyhexyloxy)-3'-methoxybiphenyl-4-carboxylic acid
15 used as starting material is prepared according to a known process by
palladium-catalysed boronic acid coupling of 4-bromo-2-methoxyphenol and
4-formylphenylboronic acid, subsequent Williamson etherification of the
phenolic hydroxy group with acrylic acid 6-chlorohexyl ester and then
oxidation of the aldehyde function to the acid (see Scheme 3).

20 The following compounds can be prepared in an analogous manner:

RI-S1-0~B-22-C-COO0-S2-R2
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4'-[4-(6-Acryloyloxyhexyloxy)-3-methoxybenzoyloxylbiphenyl-4-carboxylic
acid 4-(6-acryloyloxyhexyloxy)phenyl ester

NN O

O/\/\/O\[O(\

The preparation is analogous to Example 1 from 2.64 g (10 mmol) of
4-hydroxybenzoic acid 4-acryloyloxybutyl ester, 5.19 g (10 mmol) of
4'-[4-(6-acryloyloxyhexyloxy)-3-methoxybenzoyloxy]biphenyl-4-carboxylic
acid, 0.12 g (1 mmol) of DMAP and 2.11 g (11 mmol) of EDC. Purification of
the residue by chromatography on silica gel using cyclohexane/ethyl acetate
(7:3) and recrystallisation once from ethanol yields 4'-[4-(6-acryloyloxy-
hexyloxy)-3-methoxybenzoyloxy]biphenyl-4-carboxylic acid 4-(6-acryloyloxy-
hexyloxy)phenyl ester.

The 4'-[4-(6-acryloyloxyhexyloxy)-3-methoxybenzoyloxylbiphenyl-
-4-carboxylic acid used as starting material is prepared as shown in Scheme
4 according to methods known to the person skilled in the art from

4-(6-acryloyloxyhexyloxy)-3-methoxybenzoic acid.

The following compounds can be prepared in analogous manner:

RI-S1-Q-A-Z21-B-22~C-COO~S2-R?
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The preparation is analogous to Example 1 from 3.40 g (10 mmol) of

4'-hydroxyvbiphenyl-4-carboxylic acid 4-acryloylbutyl ester, 3.99 g (10 mmol)
of 4'-(6-acryloyloxyhexyloxy)-3'-methoxybiphenyl-4-carboxylic acid, 0.12 g
(1 mmol) of DMAP and 2.11 g (11 mmol) of EDC. Purification of the residue

10 by chromatography on silica gel using cyclohexane/ethyl acetate (7:3) and
recrystallisation once from ethanol yields 4'-(6-acryloyloxyhexyloxy)-
-3'-methoxybiphenyl-4-carboxylic acid 4'-(4-acryloyloxybutoxycarbonyl}-
biphenyl-4-yl ester.

The following compounds can be prepared in analogous manner:

15 R1-S1-0-B-22-C-23-D~COO - 82 - R2
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N) AYNAAWUBDCO4! =- 10% U& ()-10 ~10%&' ()-9%! xp ~10%&' ()-9%l! A0

N109BNVNVE' () - %! "10%&' ()-9%1 1" A10WN&E () - ANNAAAANANAQA]

PLOY () - 4349109 , 810%&' ()-940% ()- 10 U 10 U 10 UY? 10%

U& ()-~n | =55 bA04|[0P10%/&' )- 41! vbP10%)J& () - 41! nOP10YBB&' () - 41! CP1

PLOYet ()< 411 SPROTIE 1 G TEPLORnd (A b (Y PIODE LY 413 8 v
WX Y ¢’ f behpgdxylpRiloerd v cayboxyio a@ld(4-abdemogybutioester, BO9®by
weight of 4'-[4-(6-acryloyloxyhexyloxy)-3-ethoxybenzoyloxy]biphenyl-

5 -4-carboxylic acid 4-acryloyloxybutyl ester and 20% by weight of
4-(6-acryloyloxyhexyloxy)benzoic acid 4-[4-(6-acryloyloxyhexyloxy)benzoyl-
oxy]-2-methylphenyl ester is introduced into a parallel cell. The anisotropy of
that cell is 4n = 0.2 . The clearing point of the mixture is Te = 54.3°C, with a
phase transition Sp/N being observed at 35.3°C. The mixture can be cooled

10 to below room temperature.
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LO%& () -<-10% ()-i *m " "agal [:bC04!p 0110% U, & ()- ;| 1109 ()- g

1109& ()-) S110%& ()-!h# 110%e& ()-0 10%& () - @aZaxaaaaayX6bc04! 1l 4 JAN 2003
P110%, & ()wolddfdse & ()- !'110% & ()-!110% & ()- 110% PCT/IB99/01294

& ()-)!110%h& ()-a! b+b2b7b=bFhGh" <. C '

10! { 0=SH109& () - F! =SH109& () - FO=S#109%& () - F=S#10% & () - Fl =F109%& ()-! 110%h&
' () - GoHol bvbdbsb{ bba?C 10!!" 810%& ()- 1'P 8109%& ()- -

1#109%4& ()-! DHL0%| x| & ()-10%4| & ()- 10 10bbbbbbcwU3?C 10! VO 810%& ()- 1! #0
8100& ()- 1! 810%& ()- 1! BIO%MHME ()- JLP -810%& ()- 1! A" 810%ij uj & ()-
1cc! c* cBcPcAcwU3?C 10! & 810%<4<4& ()- 1F8¥8% & ()- 1! 8109%dJd& ()- 114
8109MBhB& ()- 1! 8109%EDED& ()- 1!p 810%& ()- 1cicucccccowX9. C

104] 210%4| & ()-13=T10%| & ()-!T 810%90& ()- 1! 0 810%P& ()- 1! T 810%

& ()- 1! 810%& ()- lcccccccenNC 104 210%19S10% & () - 9S10% & () - 9S10% & () -
10% & ()- 10% &A(Qompanud of G gBuyalddomalBNC 10! 1 711098 8

O

R—sto-fa—zdsf-z+c-H-7-0 1

" “0—gi-R?
wherein

5 Rl, R2 each independently of the other represents a crosslinkable
group;

s1, s2 each independently of the other represents a spacer unit;

with the proviso that R1 - S! and R? - S2 do not contain any
-0-0- or -N-O- groups;

(L.

10 A, CandD represent Q or _ :

(Lz)0,1 (La)o,‘l

(L%

(L% 1 — (a4

B represents ---
(L34

(L3>o,1
(L2o,

wherein also at least one of the phenylene rings in A, B, C or
D may be replaced by a 1,4-phenylene ring in which one or

two non-adjacent CH groups have been replaced by nitrogen,;

15 and

L1, L2, L3 each independently of the others represents
——hydrogen, Cy-Cop-alkyl, Cs-Cqp-alkenyl, C1-Cqg-alkoxy,

Cn-Cnp-alkenyloxy, C;-Cog-alkoxycarbonyl, formyl,

C1-Cogp-alkylecarbonyl, Ci-Cop-alkylcarbonyloxy or nitro,
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& ()- "1109% & ()-!37110% & ()- ~110% |& ()-0!#e07110% L
L& ()-! "1109%n& ()-dde; exeeexVANC 10! 07110%~& ()-!(~110% & ()-!)1 & JAN 2003
071109 ()=, A110% & ()-0!' P ~11090404& ()-! "110%R&& () - eeeeges, .

10! 071107" "ﬁ‘bé&j’ 1%3- 0 FERfbzoq

| =940% & ()- x| =940% & ()- x| =#10% & () - F=s10% & () - K=10% & ()-neffffff-f8fbA
1010 PHc 109%b{& ()-9%4$ y109%& ()-f910%& ()-'I110%& ()-G 10( 10( 10(0?'

109% & ()-8faf | fxffffwu3bA 10!i"Hc 109%& ()- %! Hc 10%bé& ()- %! Hc

109RE2E& ()-9%.! He 109 M & ()-%.! Hc 109R2& ()- %! He o

10941 & ()-9Affff gg$gv\U§’5N£8ﬂTé) PXOig0 %)ﬁﬁ&t(%?a%)mnﬁrkh%%%ﬂ(’)&%&_%
10%R>RE () - %! @k 10%EZZET Indd! He LRYE8EA kutbhid®its is other than

L0%: () - %4$90gEg_gdggaggz[ PE: " 10110 10 10" ? 109 () - =10% () - He

10%r& ()-9%! Hc ydrogen;

k,1,m are O or 1, wherein k + 1 + m must be equal to 1 or 2; and

5 zZ1,22, 273 each independently of the others represents a single bond,
-CH2CH2-, -CH20O-, -OCHoap-~, -COO-, -00C-, -CH=CH-COO-,
-OOC-CH=CH-, -(CHs)4-, -O(CH2)3-, -(CH2)30- or -C=C- .

2. A compound according to claim 1 wherein
R1, R2 each independently of the other represents CH2=CH-,
10 CH2=CH-COQ-, CH2=C(CH3)-CO0O-, CH2=C(Cl)-COO-,

CHg=C(Ph)-COO-, CHp=CH-COO-Ph-, CHp=CH-CO-NH-,
CHp=C(CH3)-CONH-, CH2=C(Cl)-CONH-,
CHo=C(Ph)-CONH-, CHp=C(COOR')-CH2-COO-,
(R'0OC)-CHg-C=CHp-COO-, CHa=CH-0-, CHp=CH-00C-,

15 CH=CH-Ph-, cis- or trans-HOO-CR'=CR'-COO-, siloxane,
0O
N-_.
HzC—CH'
Wi
o)

’ H

RI

Rll

or ,

wherein (Ph) represents phenyl, Ph represents phenylene, R'
represents lower alkyl and R" represents methyl, methozxy,

20 ' cyano or halogen.
3. A compound according to claim 1 or 2 wherein
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10%+& () -9%! Hc 109%66&' () - %dggggggg_=PE: 10! 1!, "+ qu%:s& () Fl' 4 4 JAN 2003
qlO0%RPR& ()-F1+ ql0%G & ()-F1 P+ ql0% & () - F1nLOY%GS! (0)- =& () -
ggggghhwU3PE: 10! b™ + gl10%b5&' () - F1! &+ ql0%hOh& () - F1! + qlo%EHEH& ()-F1'+
gl0%EE& () - F1! 0+ ql0%H+H& () - F1! + g10%-M-M&' () - FLhh8hRhWhf hhhz[ <1: 1
10G?109%6&" () -#910%6&' () -=-109%:& ()-! D+ ql0%& ()-F1!'+ gqlO9%XX& () - F1! C+

gl0%’ () - FLlhhhhhhhh$i i\ Y& 10%&' ()-L

109%&' ()-#9z109& ()-10%& ()-109& ()-%109%& ()- 10G 10GSi (iliijk-k}~r?2m\

Y& 109! g10%& ()-L10%& ()-S! !10% ()- @

110%@m ()- @ 109" () - 3109 ()--kkN | mrOnbmaBniV/

Y& 10910%&' (31,REL0%&R' () - exol mﬁ&iﬁcx(der&rylépzﬁ&e(dthéi&&pi%té)as‘ﬁaﬁﬁhﬂ-&ﬁéd& ()-S6m

Xnmzni m F Y& 10#910% % 10 10 10
Y00 ()1 ZP100 () - iy AER e SIS e g QapiRE rICHa OV oY REE TRl 1004
;& ()-KIY ~ 10%@ @& () pddho™ o}géﬂp&ﬁgutlﬁ%e@by fluorine, or -{(CHg)2-O)r~, or

a chain of the formula -(CHp)y-Y-(CH2)s- which may

5 optionally be mono- or poly-substituted by fluorine, wherein
Y is a single bond or a linking functional group.

3

4. A compound according to claim 3 wherein
Y is a linking functional group comprising -O-, -COO-, -O0C-,
-NR3-, -NR3-CO-, -CO-NR3-, -NR3-COO-, -OCO-NRS-,
10 -NR3-CO-NR3-, -0-0C-0-, -CH=CH-, -C=C- , wherein R3

represents hydrogen or lower alkyl and r and s are each an
integer from O to 20, with the proviso that 2 <r + s <20, or
-(Si[(CH3)2]0)u-, -O(CH2)t(Si[(CH3)2]O)uSi|(CH3)2](CH2)tO- or
-NH(CH2)t{Si[CH3)2]0}1Si[(CH3)2](CH2)tNH-, wherein t is an

15 integer from 1 to 12 and u is an integer from 1 to 16, with
the proviso that 2t + u £ 20,

5. A compound according to any preceding claim of formulae I-A to 1I-G

(L"g,q (L% 4
P Loy (s o
el /
R-sLo z \ / {

_ L
Bhy oy (gs (L o-s-R' LA
(L3)q,4

(L1

O
w
|
A
i
1
l_.‘-
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~ 109 () - Kln-n7nKni ngnnwJ3eF ! ~ 10%j pj & ()-KL1! ~ 10%& ()
10%e& ()-KL! ~ 10%m& ()-KLl!~B ~ 10%e& ()-KL!'H ~

10% U U& () - Kinnnnnnnnn}rg\= !l @O0% ()- 10/ 10/ 10/s? 10%
=-10% & () -WYP8YS$Jomus ()- KLl ~ 10%CC& () - Klnnn' 00oJo_o{ Z8g

& ()-N ~1109%0oX& ()-N “~110%&' ()-N'8 110% & ()-N @O0%& () -

91109%&' ()-N'] 1109 P & ()- N. pKpTpppppyX9g\= ! "1 =F10%& () -
N110% & ()- N (110% ()-N 10110%&' ()- N 110%0d.Dd & ()N
X1109&' () - Nppppppppp( (erg' 10908& )- 10 160
/B

10! 8=#z10%&' () - O=#z LQYR' () - L'bpagqr-da?u\V7 0
11 Z" 10%b&1(dr @ Z7 o '

MLO%&' () - 99$010%& uv%!!' ' é-
y, 10%& ()-" f10%%, () - 8455, 10%,& () (s\B#F 10%b&LY)) - u™ wilsy) u”

(30,1

- K1!

14 JAN 2003

Fcthisonisse o

1 yOl @O%: () -
0y0000p. pzY8g\ = ! 1110%&' ()- NN 6110%& ()-N , P110% & {)-N 110%&' ()- N

{

[ 310%&

380U VA

P

7N\ \— p
=== 0—8s%R? -
(L3, I-D
(L3,
(LYo, 0
R=s-0 zio——sz—R2 I-E
(L%0.4 (L)1
(L%o,1
(LY, o
()
oy e
R~S—0O (L2)°‘1 (L3)0.1 (OLalSt I_F
(Lo 4 (L%p,9
(Lo, o
e, )
Rslo—( \ . / z* O 0—8&R?
5 By (L o -G
(Lo,4 _
wherein
Z4, Z5 —each independently of the other represents a single bond,

-C=C-, -COO- or -CH=CH-COO- ; and
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I >10%&' ()-/ P>109%& ()-/!'L$10%& ()--f1l0%& ()- 10b 10b 10b? 14
10%& () -1 uuuuuuuwWUB~] < | <>109%& ()-/1 >10%& ()-/1< >10%& ()-/ JAN 7003
0>10%& () - /WO B%&' () -/! >10%2k2&' () -/ uuv<vRvAvdvwu3~] < PCT/IB99/01’94
1 >10% e: e& ()-/!>10%KPKP& ()-/1>10% & ()-/!.>10%& ()-/!3>10%& ()-/!>10%& (
) -/ dv}vvvvvEwwU3~] < | >10%s& () -/!>10%&' ()-/!>109%&' ()-/!S>10%& ()-/!'8
>10%+& ()-/1 0>10%>& () -/ #w( WOMM WIWMACW WoC
I >10#f 100438 () - 10%43& ()-' 10%G& ()-Y 10 10 103?- 10% ()-

" =109 () - rRWRBKEXY¥EPCL 12 and 13
111098 ()-/1 X109%&' () /1 PLOY&! (L-/!109MV& ()-/!.3 10%uu& ()-/
109 ] & () -/ (XDx" xxxxxwU3BTas defined in claim 1.
1 10% H H&' () - /Iqalom O & ()-/!KO109& ()-/!}10%& ()-/!10%& ()-/!10%& ()-/xy
$y) yEyFyGyHyTy}rg\= !, &10%& ()- 10G 10G 10G?
10%& () - 975.10%6 dohﬁé@ﬂ@a(:&orﬂb relckdinky¥iny 5 oHRMIANURON Znd
1 O10% t & ()-/!fOL0% : & ()- /|N010° "& ()~ /1 KOLO9®R?& ()-/1 OL0%&' ()-/! hOLO%s<
& () -1 ryyyyy9yamsg\ =
| TpOLO% (& ()-/! @LO%&R' ()-/! OLO%W& ()-/!0010% : & ()-/! TOLO% (& ()-/!.0OL0%
"& ()-1yyyyz&z' z(z)zz[PE: T 10([_1’1)0 10YL? 10%&' () -
1 $109%& () -1=@0%& ()-! KOOLO%e& |( 3-/I{010%30& ()-1)2z5zAzKz[ zzzdEPE: ! T 108&F

10%g&' ()-L10%g&' () - $10%g& () 1 ()ZW& ()- zzzzz{|"<PE:
I'T _A_

%Lsg)- 3s1 ' () WZ10%g&—sF-RC, fo‘é&'l()q | 3}
(LMo,

| 37" 10%CgC& () -1, 32" 10%& (
reso—( ) e
(L% 4

T}Z}y}z}{}|}dYNC 1T 1 109 1 dw

wherein
L1,12, 13 each independently of the others represents hydrogen,
C1-Cop-alkyl, Co-Cpp-alkenyl, C;-Cop-alkoxy or
10 Cno-Cnhp-alkenyloxy, wherein at least one substituent must be
other than hydrogen;
z4 represents -C=C-, -COO-, -CH=CH-COO-, especially -COO-

or -CH=CH-COO-, more especially -COO- ; and

R1, R2, Sl and S2

15 are as defined in claim 1.

7. A compound according to any one of claims 1 to 5 of formula I-B-1
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1098 ()-1:10%& ()-)" $10%& () - 3f %A0%& () - Lf #10%& ()-|}}}}}}+~{Y7YNC
|v1oo/a/a/ | V10% (& ()-p/ ! .| VI0%& ()- p/

|V10%r& Q“P ?mglo%t&' ()- @0% & () - +~/ ~A-d-p~~~wWUBYNC | Cr/Bo9/01234

1 Q V10%&: () - p/' | V10%&: ()-p/ 1| V10% (& ()-p/!~| VI0%& ()-p/!. | VIO%& ()-p/!| V1

09%&' () - p/ ~~~* =WUBYNC

|| VLO%X=XE () - p/ || V10%8282& ()-p/ ! x| O] VI0%AT& ()-p/ ! (| VI0%=& ()-p/!|V10%

0hO& () - p/ I (| VIOWEWSE: () - p/ = g%rg\— | 810% & ()-3 10t 10t 10t1 ? 10% & ()-

=-10% & ()-!|V10% " & ()-p/!|Vib9@ ()-p/?];g\= |1 TGLO% J:

J& ()-k/ | <: GLO%H#&' ()- kI OGLOYR() - k/

F GL0% - & () - ki &$S10%:& ) @ Qg y_@_«

1) GLO%0&' () - k/ ! MGLOYXX& () -} QUEN\( ) #k/ 1 T GLO 0 5/ly(@10dqad&() k/

| #GLO% X X& ()-k/I EWWUBQ\ #7),, (L,

1) GLO% () - k/ | GLOY& () - k/ | s~GLO9%[ 2] & ()-k/! @BL0% & ()-k/!GLO% h

& ()-k/ 1 $GLO%0& ()-k/{}rg\= 1)", 109%& ()- 10/ 10/ 10/ F?10% & ()-

=-10% & () L RGLOYOX& () - k/ ! GLOY& () -k/ (8SxVAg\ = ! 13+ 100& ()-p/ !  +

10%z& ()-p/ 1K+ 10%gg& ()-p/'0+ 10%1U&’ () - p/ + 109 () - p/'p$10%&' () - xVag\ =

10+ 10%& (),- ph! 1096 (. Y& 109%& ( 0
10% pr p& (le,?‘?ciglowf&c §“)1 C\Rﬂgﬁ\o gl%‘eﬁr T?I?reﬁ?mgﬁ QXYE&g%‘)‘ p/! +
109%& ()-p/!+ 10%} & () -@f-Ch-h0%, %&-ﬁgé)ﬂﬁéﬂ%@%—%l&k&y pti~_@!+s10%

U8, ()-10%u& ()- 10 10 10F82 109" Y- == 10%& ()-!<+ 10%iu& ()-p/'iaB~ @!+
10% & () - zf 10% U&' () - ymﬁw&a(k)en&qa%w&equfaié%wane)sutfsﬂm%t must be

other than hydrogen,;

z4 represents -C=C-, -COO-, -CH=CH-COO-, especially -COO-
or -CH=CH-COO-, more especially -COO- ; and

R1, R2, sl and 82

10 are as defined 1n claim 1.
8. A compound according to any one of claims 1 to 5 of formmulae I-D-1
and I-D-2:
(LY0,1
NN = P
RS-0 \ /4 I-D-1
= 3 0—s%-R®
(2o (L3,
(LY
Ca N N\ NN P
R—S—0 \ / \\ // 4 § . I-D-2
— 0—8=R
(L3 (L3)
15 wherein
L1, 12,13 each independently of the others represents hydrogen,
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109B& ()-!~ 3 109X X[ & ()-1 3 109B& ()-Lg)aBj _@!f, &10%& ()-!!Yn 109%& ()-3
109&' ()- 109%&' () - 109&' €)=S)d-A09E € Q- o¥-akdriil O - @1 ! BroPbr LOYRR ()-f!t @b
100& ()-f11 109% ()- o )-é 2t el 30, -Cop! o

Cp-Cop-alkenyloxy, wherein at least one substituent must be

other than hydrogen;
z4 represents -C=C-, -COO- or -CH=CH-COO-; and
5 R, R? SlandS?

are as defined in claim 1.

9. A compound according to any one of claims 1 to 5 of formula I-F-1

| (L1)o,1 (@]
()
Ao LA th

(LBos (Lo

I-F-1

wherein

10 L1, 12 18 each independently of the others represents hydrogen,
C1-Cop-alkyl, Cy-Cqp-alkenyl, C;-Cop-alkoxy or
Cp-Cohp-alkenyloxy, wherein at least one substituent must be

other than hydrogen;
z4 represents -C=C-, -COO-~ or -CH=CH-COO-;
15 VA represents a single bond, -COO- or -CH=CH-COO-; and
Rl R2 Sl and 2 |

are as defined in claim 1.

10. A compound according to any one of claims 1 to 5 of formula I-G-1
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111109 ()- 3@0%: ()-1r! Qhyzz[<1@ 10YL? 109%& ()-f: 109 ()-
8109& ()-!Y1" 10%&' ()-1\0S, 10% ()-!K 5S, 10%& () 2{| GimN@ 10YL? 14 JAN 2003
109910% & () & ()- 910%&'() y10% & ()-& 10% & ()~ 10 19

10910% & () %1% ()-LY10% & ()- plesEhctY

10% & () - flO%&'() !"LZ"lO%\&'()-te’\<N@

101 OL*109&' ()-: ! L*109%& ()-:!L*10%& ()-:' 10% & ()-L$10% & () -#! 10% & () - 6<=
>?2z[PE: 10 10\ 10\

10\ 9<10% & ()-1210%\ & () - M21

0% & ()-M 8210%.L& ()-M L*10%
& ()-:?LXga?PE: 10 10!f 109

5() - MOf 109 ()-M 5

FLOBNE () - @ yf
1098 ()-:!yf 109BB& _1 (Tf N2 2
1090N&' () - MBVWK VA PE: R( <" 30%5L6 -@O0!f 185%)R&'I(G-M!<P!f
109BB&' ()-M D! f 100/(>>&' ( e, Py ﬁ ()- @ LS
109B& () - S6109& () - YAL0UB& ()- Y21098& ()-/109B& ()-! " *"109BB& ()- @Mb@

wherein
L1, 12,13 each independently of the others represents hydrogen,
C1-Cop-alkyl, Co-Cop-alkenyl, C1-Cop-alkoxy or
5 Co-Cop-alkenyloxy, wherein at least one substituent must be
other than hydrogen,;
zZ4 represents -C=C-, -COO-, -CH=CH-COO-; and

R1, R2 S1 and S2

are as defined in claim 1.

10 11. A compound according to any one of claims 6 to 10, in which
(LY
the group  --- -
(L2, (L34
L12
is defined by ---Qm or -
L L1

wherein L11, L12 each independently of the other represents C1-Cpg-alkyl,
Co-Cop-alkenyl, C;-Cop-alkoxy or Co-Cop-alkenyloxy.

15 12. A crosslinkable liquid crystalline mixtures consisting of at least two
components, of which at least one component is a compound according to

any one of claims 1 to 11,
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11 < 1#10% U U& ()- 10% U& ()-s10% U& ()- 10% U& ()- 10B 10B 10B9? 14 JAN 2003
109B& ()-h}[9b@ 1!! 10% & ()-S'y@10% ()-S' @y@ 109VUMU&' () - S!
y@ 10%6S& (WwoFoh9fssU& ()-F 10% U& () -/ 7xaBb@ 1!! "' 10% U&' () Pet /18401294
"()-8&%$10% U&' ()-"10% U&' ()-f 10% U& ()-'!'9 10%-UFU& ()-S7cudEb@ 1!!:10%
U& ()-f210% U& ()-/-10% U& ()- -10% U& ()- +10% U& ()-y)Z10% U& ()-' 1L >
11117 glo%J& ()-S
13. A crosslinkable liguid crystalline mixtures according to claim 12,
characterised in that they compnse, in addition to one or more compounds
according to one or more of claims 1 to 11, one or more compounds from the

group of formulae

0 0
4
R -‘——(CH 2)"—"0 —@—40 ; »__@_0 -—(CH 2)" — R4

5 (X) 0,123 I

0— (CH )7 R*
’ S 0 ou .

Q *©—< o= i

IAY
——@—( } —(CH ), —R*
RI—(CH )~ —©‘40 Q >\—©—o—<CH 2a— R*
\Y
%@— O —(CH ,), —R*
0
4 O 0 .
R*—(CH 2)n_o_©_q @—o —(CH ,),—R
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0
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wherein
5 R4 represents a polymerisable group;

S3, 54 each independently of the other is -(CHo)p- or -O(CHa)p-;

El, E2 each independently of the other represents 1,4-phenylene,
trans-1,4-cyclohexylene, pyridine-2,5-diyl, pyrimidine-
-2,5-diyl or trans-1,4-cyclohexylene-1,4-phenylene;

10 Fl, F2 each independently of the other represents 1,4-phenylene or
2- or 3-fluoro-1,4-phenylene;

L4, L5, L6 each independently of the others represents hydrogen,
C1-Cop-alkyl, Cyp-Cog-alkenyl, C1-Cog-alkoxy,
C-Cnop-alkoxy-carbonyl, formyl, C;-Cqpp-alkylcarbonyl,

15 C1-Cqp-alkylcarbonyloxy, halogen, cyano or nitro;

each z6 independently of any other represents -COQO-, -O0C-,
-OCHp7-, -CH90O-,-O(CH3}3-, -OOC(CH2)2- or -COO(CH2)3- ;

27 represents a single bond, ~-CHpCHa-, -CH2O-, -OCHo-,

- 54
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5 C1-Cop-alkyl, Co-Cop-alkenyl, C1-Cop-alkoxy,
C1-Cop-alkoxycarbonyl, formyl, C;-Cop-alkylcarbonyl,

C1-Cqp-alkylcarbonyloxy, fluorine, chlorine, bromine, cyano

or nitro;
each n independently of any other(s) is an integer from 2 to 20; and
10 v is an integer from 2 to 12,

14. A crosslinkable liquid crystalline mixtures according to claim 13,

wherein
R4 represents a polymerisable group comprising CHp=CH-,
CH2=CH-0O-, CH2=CH-COO-, CH2=C(CH3)-COO-,
H,C~CH-
15 CHo=C(C1)-COO- or * \

15. An optical or electro-optical device comprising a compound according

to any one of claims 1 to 11.

16.  An optical or electro-optical device comprising a crosslinkable liquid

crystalline mixture according to any one of claims 12 to 14.

20 17.  Use of a compound according to any one of claims 1 to 11 in its

crosslinked state for an optical or electro-optical device.
18.  Use of a crosslinkable liquid crystalline mixture according any one of

- §5.
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