
;e3e i^^_tcdh6hT i)1 4 JAN 2003 N'O 00I05189 ~ PCT/IB99101294 Crosslinkable
liQuid crystalline compounds The present invention relates to
crossLinkable, especially photocrosslinkable, bi-reactive liquid
crystalline compounds, to liquid crystalline mixtures comprising such
compounds and to the use thereof in the 5 crosslinked state as optical
components. Photocrosslinkable liquid crystals provided with a suitable
amount of a photoinitiator can be oriented on a substrate or in a cell by
means of suitable orientation layers or in a force field, and can then be
crosslinked in that state by irradiation with Iight of a suitable
wavelength. The resulting 10 structure is retained even at high
temperatures. Thus, optical components, such as, for example, waveguides,
optical gratings, filters and retarders, piezoelectric cells and cells
having non-linear optical (NLO) properties, etc., can be produced. Such
optical components can be used, for example, for frequency doubling (SHG)
or in colour filters. 15 Further properties, such as, for example, the
birefringence, the refractive index, the transparency, etc., must satisfy
different requirements depending on the field of application. For example,
materials for optical filters should have high birefringence do combined
with Iow dispersion n = f(~,). 20 In addition to the general utility of
polymerisable i.e. crosslinkable liquid crystals for optical components,
such liquid crystalline materials are suitable for cladding glass fibres
for optical data transmission. The use of such materials increases the
elastic modulus in the longitudinal axis of the fibre, lowers the thermal
expansion coefficients and reduces microdistortion losses. This results in
increased mechanical stability. Moreover, crossluzkable liquid crystals
have an anisotropic thermal conductivity that enables heat to flow in
specific directions. 25 I~ImA~l~a ~. II~~~N'~E~~dV *166166* *G00002*
C~N~'IP.MA'fION C~P'f   1 4 JAN 2003 wo oo/os3s9 PCT/IB99/OI294 stability,
good solubility in usual solvents and good stability towards electric
fields and electromagnetic radiation. They should have a suitable mesophase
in a temperature range from about 25C to about +100C, especially from about
25C to about +80C. It is also important that the components have 5 good
miscibility with one another since liquid crystals are generally used in
the form of mia;tures of several components. For use in optical retarders,
polarisation interference filters (for e~;ample Solc filters) etc., it is
necessary, in addition, for the optical anisotropy to be as great as
possible (dn = ~ ~~ - n,o ~ ) while the absorption 10 wavelength is as
short as possible. In that manner, the desired optical retardation can be
obtained with sufficiently thin LCP films (LCP stands for `liquid
crystalline polymer'). The same applies also to use in cholesteric filters,
since the band width of the selective reflection is proportional to the
optical anisotropy dn. 15 Conventional photochemically oligomerisable or
polymerisable liquid crystals generally have a high melting point and a
high clearing point and 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 thus in a low degree of optical anisotropy. The melting point
can be lowered b3~ 25 producing complex; mixtures having several
components, which enables processizzg to be carried out at lower
temperatures but entails the risk of crystallisation of conventional
polymerisable liquid crystals. Photochemically oligomerisable or polyp
zerisable compounds are described, for e~;ample, in EP-A-0 331 233. 30 It
is accordingly an object of the present invention to provide   1 4 JAN 2003
Vr'O 00I05189 PCT/IB99101294 oligomerisable or polymerisable i.e,
crosslinkable compounds that, on their own or in mixtures, have an optical
anisotropy that is as great as possible while the absorption wavelength is
as short as possible, especially for use in optical components. They should
also have low melting points and high 5 clearing points so that during
processing as high a degree of ordering as possible and thus a high degree
of optical anisotropy of the LCP film is obtained at just above the melting
point. It should further be possible to orient and structure the compounds
without domains, and they should also have excellent thermal stability and
long-term stability in the crosslinlced 10 state. Conventional
photochemically oligomerisable or polymerisable liquid crystals generally
have only medium optical anisotropy. The present invention now provides
compounds that are outstandingly suitable as individual components or as
components of liquid crystal mixtures for the above-mentioned applications.
15 The present invention relates to compounds of the general formula I: R S
O--~A Z' k B-~Z2 C-~-~-Z D-~O z 2 I O-5-R wherein R1, R2 each independently
of the other represents a crosslinkable group, such as CH2=CH-,
CH2=CH-COO-, 20 CH2=C(CH3)-COO-, CH2=C(Cl)-COO-, CH2=C{Ph)-COO-,
CH2=CH-COO-Ph-, CHI=CH-CO-NH-, CH2=C(CH3)-CONH-, CH2=C(Cl)-CONH-,
CH2=C(Ph)-CONH-, CH2=C(COOR')-CH2-COO-, (R'OOC)-CH?-C=CHI-COO-, CH2=CH-O-,
CH2=CH-OOC-, CH=CH-Ph-, cis- or trans 25 -HOO-CR'=CR'-COO-) siloxane, -3
WO 00/05I89 O _- N zC\ CH0 O , R' R" HzC=CH ~ ' ~ --- \ / CH=CH-COOor , 1 4
J AN 2003 PCT/IB99/OI294 



wherein (Ph) represents phenyl, Ph represents phenylene) R' represents
lower alkyl and R" represents methyl) methoxy, S cyano or halogen; S1, S2
each independently of the other represents a spacer unit, such as a
straight-chain or branched alkylene grouping -(CH2)r- which may optionally
be mono- or poly-substituted by fluorine, or -((CH2)2-O)r-, or a chain of
the formula 10 -(CH2)r-Y-(CH2)S- which may optionally be mono- or
poly-substituted by fluorine, wherein Y is a single bond or a linl~ing
functional group, such as -0-, -COO-, -OOC-, -NR3-, -NR3-CO-, -CO-NR3-,
-NR3-COO-, -OCO-NR3-, -NR3-CO-NR3-, -O-OC-O-, -CH=CH-, -C=C- , wherein R3
15 represents hydrogen or louTer alkyl and r and s are each an integer from
0 to 20, v~~ith the proviso that 2 <_ r + s <_ 20) or -(Si((CH3)2Io)u-,
-ofCH2)t(Sif(~H3)21o)usiL(CH3)2J(~H2)to-~ or
-NH(CH2)t(Si[CH3)2]O)uSi[(CH3)2J(CH2)tNH-, wherein t is an integer from 1
to 12 and a is an integer from 1 to 16, with 20 the proviso that 2t + a <_
20; v~rith the proviso that R1 - Sl and R2 - S2 do not contain any -O-O- or
-N-O- groups; _4_   WO UU/05189 14 JAN ~~"'' PCT/IB99/01294 ~~')o, A, C and
D represent --- ~ ~ --- or - ~ ~ ~ ; (~Z)o., (~3)0,, ~ ~' )o., (L')o., _
(~3)0., / B represents --- ~ ~ ~ ~ --- or _ ~ / - ~ ; (~z)o, ~(~3)0,
(~2)0,, 5 10 15 20 wherein also at least one of the phenylene rings in A,
B, C or D may be replaced by a I,4-phenylene ring in which one or two
non-adjacent CH groups have been replaced by nitrogen; and L1, L2, L3 each
independently of the others represents hydrogen, C1-C2o-alkyl,
C~-C2o-alkenyl, C1-C2o-alkoxy, C~-C2fl-alkenyloxy, C1-C2o-alko~ycarbonyl,
formyl, C1-C2o-alkylcarbonyl, C1-C2o-alhylcarbonylo~y or nitro, with tlae
proviso that in at least one phenylene ring in A, ~3, C or D one of the
mentioned substituents is other than hydrogen; k, 1, m are 0 or 1, wherein
k + 1 + m must be equal to 1 or 2; and Z1, Z~ , Z3 each independently of
the others represents a single bond, -CH2CH~-, -CH20-, -OCH2-, -COO-,
-OOC-, -CH=CH-COO-, -OOC-CH=CH-, -(CH2)4-) -O(CH2)g-, -(CH2)30- or -C---C-
. In the structural formulae of the present Application, broken lines ( - -
or ~~~~~~-~~~~~ ) are used to denote lilzkages with the adjacent element by
a single bond. Where necessary, the above-used terms will be explained
hereinafter. -5   wo oo/as~s9 14 JAN 2003 PCT/~B99/oI294 "Halogen"
embraces, in the context of the present invention, fluorine, chlorine,
bromine) iodine, especially fluorine and chlorine. 



"Lower alkyl" represents, in the context of the present invention, a
straight-chain or branched alkyl group having from 1 to 4 carbon atoms, 5
such as, for example, methyl, ethyl, propyl, butyl, isopropyl, isobutyl,
test-butyl, but especially methyl, ethyl, propyl or butyl. The terms
C1-C2o-alkyl, C1-C2o-allcohy, C1-C2o-allcoxycarbonyl, C1-C~o-alkylcarbonyl,
C1-C2o-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,
pent3'l, he~yl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, methyloxy,
ethyloxy, n-propyloxy, isopropyloxy, butyloxy, pentyloxy, hexyloxy,
heptyloxy, octyloxy, nonyloxy) decyloxy, undecylo~,y) dodecyloxy,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, buto~,ycarbonyl, pentyl
15 o~.ycarbonyl, hexyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl,
decyl oxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl, methylcarbonyl,
ethylcarbonyl, propylcarbonyl, butylcarbonyl, pentylcarbonyl,
hexylcarbonyl, octylcarbonyl, nonylcarbonyl, decylcarbonyl,
undecylcarbonyl, dodecylcarbonyl, methylcarbonylox3', ethylcarbonylo~ry,
propylcarbonylo~,y, butyl 20 carbonyloxy, pentylcarbonylo~,y,
hexylcarbonylozy, octylcarbonyloay, nonylcarbonyloxy, decylcarbonyloxy,
undecylcarbonyloxy, dodec~'lcarbonyloxy, and the like. The terms
C~-C2o-allcenyl and C2-C2o-alkenylo~.y 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-penten3'1, 5-hexenyl,
6-heptenyl, '7-octenyl, 8-nonenyl, 9-decenyl, 10-undecenyl, allyloxy,
3-butenylo~,y, 4-pentenyloxy, 5-hexenylo >y, 6-heptenyloxy, 7-octenylo~~',
8-nonenyloxy, 9-decenyloxy, 10-undecenylo~,y and the like. -6   ~ 4 J AN
2003 WO OUlUSl89 PCT/IB99/OI294 When any of L1, L2, L3 represents
C2-C2p-alkenyloxy, it may either be a polyxnerisable group wherein the
carbon atom bearing a double bond is directly linked to the o~.ygen atom,
i.e. with the double bond in the 1-position; or a C3-Cep-aZkenylo~,y group,
wherein the carbon atom bearing a double bond is not directly linked to the
oxygen atom. Such compounds have a surprisingly high degree of optical
anisotropy (dn). Moreover, as components in suitable mixtures they brilzg
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 (L')o,i (L')o,1 (L1)o,1 _ (L3)D,1 o-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)0,1
(L3)D,1 R1 S1 O ~ i ~ ~ Z4 ~ i ,- ~ o_S2 Rz (Lz)o,i (L3)0,1 ~ (Lz)o,i (L
^3)o,1 



( Lz) o,1 (Li)D,1 (L1)D,1 (L1)0,1 (!'')0,1 (L3)p,1 S1 O ~ i ~ Ze ~ i ~ ZS ~
i I-C (Lz)o,i (L3)o,1 (L2)D,~~L3)0,1 ~ (Lz)D,1 ^ (L3)D,1O-SZ Rz (Lz)o,1 -?
1 4 JAN 2003 WO 00I05189 PCT/1B99/01294 Of the compounds of formula I-A,
special preference is given to the compounds of formulae I-A-1 and I-A-2
(~')o,~ R' S' O ~ \ Z4 - O \ / \ / I-A- ~ o-s? R2 (L2)o,i (L3)o., (~-')o.,
O R, s, o \ ~ z4 ~ \ \ ~ 2 2 I-A-2 O-S-R (~z)o,~ (L3)0,1 5 wherein LI, L2,
L3 each independently of the others represents hydrogen, C1-C20-~kYl~
C2-C20-~kenyl, C1-C2o-alkoxy or C2-C2p-a~kenyloxy, wherein at least one
substituent must be other than hydrogen; 10 Z4 represents -C-C-, -COO-,
-CH=CI~I-COO-, especially -COO or -CH=CH-COO-, more especially -COO- ; and
R1~ R2~ S1~ S2 are as defined for formula I. 15 Of the compounds of formula
I-B, special preference is given to the compounds of formula I-B-1 -9   1 4
JAN 2003 WO 00/05189 PCT/1B99/OI294 ~L')o,, / \ - O R1 S' 0 / z4 ~ 2 2 I-B
O-S-R f2)0,, L3)0,1 wherein R1~ R2~ S1~ s2~ Z4~ L1~ L2~ L3 



are as defined for formula I-A-1. 5 Of the compounds of formula I-D,
special preference is given to the compounds of formulae I-D-1 and I-D-2: ~
L' )o,, 0 R? s, o~/.-\ \ / z4 \ / / \ 2 Z I-D-1 O-S-R ~Lz)o,, ~L3)o,,
~L,)o,, 0 R, S~  \ / \ / zq / \ \ / 2 z I-D-2 / 0-S-R (Lz)o,, 1L3)0., 10
wherein R1~ R2~ Z4, LI, L2~ 1,3 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 1-F-1 - 10   1 4 JAN 2003 V~~O 00/Q5189 PCT/IB99/01294 L' ( )p,,
a ~ zs \ ~ 2 2 R-s-o z ~ ~ o-s-R I-F-1 (L~)o., (L3)o., wherein Z5
represents a single bond, -COO- or -CH=CH-COO-, especially a single bond;
and 5 R1, R2, Z4, L1, L2, L3 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 (L,)o,, O to R'-s'-o / \ ~ / z4 ~ / ~ o-s? RZ I_G_ 1 (L2)o.,
T (L3)o., wherein R1~R2~Z4~L1~L2~L3 are as defined for formula I-A-1. 15 M
ore especially preferred compounds of formulae I-A-1, I-A-2, I-B-1, I-D-1,
I-D-2, I-F-1 and I-G-1 are those wherein (~')o,, the group --- ~ ~ ~ --
0-2)p,1 (L3)D,,   



WO 00/Q5189 biz is defined by --- ~ ~ --- or ' 1 4 JAN 2003 PC'F/1B99101294
wherein L11, L12 each independently of the other represents C1-Coo-alkyl,
C2-C2o-alkenyl, C1-C2o-alko~y or C2-C2o-alkenylo~y, especially
C1-C12-alkoxy. 5 The compounds of formula I according to the invention are
very easy to obtain synthetically. They can be prepared) for example,
analogously to the methods shown in the following Schemes in a manner known
per se. The following abbreviations are used: 10 DCM dichloromethane DME
dimetho~yethane DMSO dimethyl sulpho~:ide THF tetrahydrofuran EDC N
(3-dimethylarninopropyl)-N'-ethylcarbodiimide hydro15 chloride DEAD
azodicarboxylic acid diethyl ester (diethyl azodicarboxylate) DMAP
4-(dimethylamino)pyridizze TPP triphenylphosphine   W O UO/U5189 Scheme 1 _
O HO H 3CO O Cl KZC03, KI, DMSO r o _ o H 3C0 Cr03, H2S04, HZO, aceton a 14
~aN 20o3 PCT/3B99/01294 0 HO / \ O ~~OH DEAD, TPP, THF r o _ o H H 3C 0 0 H
O / \ ~ ~ ~O I EDC, DMAP, DCM r - o _ o '~u \ ~ r \ \ ~ ono H 300 a ~r v
-13   14 JAN 2003 WO 00/05189 Scheme 2 O H 0 ~ ~ CH3 H.,C OH r DEAD, TPP,
THF 



_ O O \ / CHI H~C J KOH, H20, EtOH r o _ o H H,C J PCT/I1399/01294 O HO / \
~ / H OH DEAD, TPP, THF 0 HO / \ ~ / O EDC, DMAP, DCM r /  _ o ~ \/ H,C `_
-14   WO 00/0S189 Scheme 3 HO ~ / Br ~ (HO)2B ~ / CHO H 3C Pd((C6H5)3)4,
Na,,C03 DME, 80 C r HO ~ / ~ / CHO H3C0 O CI r K2C0~, KI, DMSO 1 4 JAN 2003
PCT/IB99/OI?.94 _ O ~0~0 ~ / \ / CHO HO \ H 3C 0 j-~OH Cr03, HzS04, H.,O
acetone DEAD, TPP, THF r `'o -  \ / \ / OH HO \ / O 0 H 3C EDC, DMAP, DCM _
_ O O~O ~ ! \ ! O 0 H 3C0 -l~   WO 00I05189 Scheme 4 II 0 ~O./~/~O ~ ~ y H
C O' 



HO ~ / ~ / CHO EDC, DMAP, DCM _ o O ~\ / CH O H CO' \ / \ / 3 Cr0 ~, H ~
504, H ZO acetone r 0 ~0~~0 ~ / o N CO' \ / \ ~ off s O Ho ~ ~ p EDC, DMAP,
DCM 1 4 JAN 2003 PCT/1B99/Oi294 _ o ~' OHO \ / _ _ o \ / \ / O - H3C0~ \ /
O - 1G   WO 00/05l89 Scheme 5 - _ O \ / \ / OH H3C0 1 4 JAN 2003
PCT/Ii399/01294 HO ~ \ - O \ / 0 EDC, DMAP, DCM r 0 0 \i \i l\ 0.^ 0 H3C0 \
~ O~' O -17   1 4 JAN 2003 ~~~0 00I05189 Scheme 5 O HO ~ \ / Br (HO) 2B \ /
OH Pd((C 6H 5)3 )4, Na ~ C03 DME, 80 C O HO ~ \ / \ / OH ~O ~O~OH DEAD,
TPP, THF 1 



O HO ~ \ / \ / - O o ~ / OH H 3C0 r EDC, DMAP, DCM PCT/IB99/OI294 - 0 - - O
o \ / / \ / \ / H3C0 -18   1 4 JAN 2003 WO 00I05189 Scheme 7 0 HO \ / - OH
O ~~ off DEAD, TPP, THF r /\ o HO ~ ~ - ~. PCTlIB99/OI294 - - 0 O ~ ~ ~ ~
OH H3C0 r EDC, DMAP, DCM - O \ / \ / O H CO \ / 3 The compounds of formulae
I can be used as pure compounds or in the 5 form of mixtures v~~th 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 1. 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   1 4 JAN 2003 WO
00/05I89 PCT/IB99/01294 one or more chiral components or isotropic doping
agents, By virtue of the good solubility of the compounds of formula I and
by virtue of their good miscibility with one another, the proportion of
compounds of formula I in the mixtures according to the invention may be 5
high and may be up to 99% by weight. 



The mixtures according to the invention preferably comprise, in addition to
one or more compounds of formula I, one or more compounds from the group of
compounds of the general formulae 0 0 R ^-(CH z)~.-~ / \ ~ / \ / ~ 0 --(CH
z)n  cx) ~,," II / \ O - (CFi z)n 7Z4 /  Y. ~ I Z~ E~ / \ p-(CH z)n - R~ 1
o III N / \ N ~O- (CH 2 ,J; ' >Z4 Iv ~/ \ ~ \ o _ (cH 2)" -R4 ~N R4"-(CH
2)n-~ ~ \ 0 / \ O / \ p-(ChI ~)n-R4 V O \ / 0 -(CIA 2)" -R4 O -20   1 4 JAN
2003 WO U0/05189 PCT/1B99/01294 0 R~-(CH 2)n-O / \ / \ ~ / \ O--~CH z)n`R4
0 O (~H z),. o VI _ o RQ  -(CH z)n-O \ / \ / \ / 0 - (CH z)~ R4 ~0 O S3- Ra
Z~ F., S~_ Ra VII Ze F' S~- R~ Fz S~ R4 VIII r,"- Ss / \ Z~ / \ Z~ / \ S, -
R" IX La Ls Ln 5 wherein R4 represents a polymerisable group, such as
CH2=CH-, CH2=CH-O-, CH2=CH-COO-, CH2=C(CH3)-COO-, CHI=C(Cl)-COO- or H zC\
C1-1 0 ' 10 S3, S4 each independently of the other is -(CH2)n- or -O(CH2)n-
; E1, E2 each independently of the other represents 1,4-phenylene, 



-21    1 4 JAN 2003 WO 00I05189 I'CT/1B99/01294 traps-1,4-cyclohexylene,
pyridine-2,5-diyl, pyrimiaine-2,5-diyl or
tra~2s-1,4-cyclohe~rylene-1,4-phenylene; F1, F2 each independently of the
other represents 1,4-phenylene or 2- or 3-fluoro-I,4-phenylene; 5 L4, L5)
L6 each independently of the others represents hydrogen, C1-C20Wk3'1~
C2-C20-alkenyl, C1-C20-alkoxy, C1-C2p-alko~y-carbonyl, formyl,
C1-C20-alkylcarbonyl, C1-C2p-alkylcarbonyloxy, halogen, cyano or vitro; Z6
represents -COO-, -OOC-, -OCH2-, -CH20-) -O(CH2)3-, 10 -OOC(CH2)2- or
-COO(CH2)3- ; Z~ represents a single bond, -CH2CH2-, -CH20-, -OCH2-, -COO-,
-OOC-, -(CH2)4-, -O(CH2)3-, -(CH2)30- or -C--__C- ; Z8 represents a single
bond, -CH2CH2-, -CH20-, -OCH2-, -COO-, -OOC- or -C--__C- ; I S each X
independently of any others) represents hydrogen, C1'C20-~'1~
C2-C20-~kenyl, C1-C20-alkoxy, C1-C20-alkoxycarbonyl, formyl,
C1-C20-alkylcarbonyl, C1-C20-alkylcarbonylo~:y, fluorine, chlorine,
bromine, cyano or vitro; 20 n is an integer from 2 to 20; and v is an
integer from 2 to 12. The preparation of tie compounds of formula I and
liquid crystalline mi3;tures comprising those compounds is illustrated
further by the following 25 Examples. In the E~arnples, C represents a
crystalline phase, 1\T represents a nematic phase, S represents a smectic
phase and I represents the isotropic   1 4 JA N ?pp3 WO 00/05189 phase,
Example 1 PCT,'IB99IOI294
4'-[4-(6-Acryloyloxyhexyloxy)-3-methoxybenzoyloxy]biphenyl-4-carboxylic
acid 4-acryloyloxybutyl ester O O -o v i s o 1.35 g (7 mmol) of N
(3-dimethylaminopropyl)-N~ethylcarbodiimide hydrochloride (EDC) are added
at 0C 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-acryloylo~,yhe~ylo~y)-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 0C and then overnight at room
temperature. The reaction mixture is then poured into 300 ml of water and
extracted three times with 150 rnl 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 30D g of silica gel using cyclohexane/ethyl acetate
7:3 and recrystallisation once from 20 ml of ethanol at 0 C yields 2.58 g
of 4'-[4-(6-acryloyloxyhexyloxy)-3-methoxybenzoylo~y)biphenyl-4-carboxylic
acid 4-acryloylo~,ybutyl ester. 



20 M.p. (C-Sx) 77 C, SAN 60 C, Cl. p. (N-I) 62 C. The
4'-hydro~.ybiphenyl-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 0C to a solution of 4.28 g (20 mmol)
of 4'-hydroxy-4-biphenylcarbo~,ylic acid and 2~ 2.88 g (29 mmol) of
4-hydroaybutyl acrylate in 100 ml of tetrahydrofuran - ?3   14 (1A N 2003
WO 00I05189 PCTI1B99/01294 (THF) and then, at the same temperature, 3.50 g
(20 mmol) of diethyl azodicarbo~,ylate (DEAD) are added dropwise thereto.
The mixture is stirred for one hour at 0C and then overnight at room
temperature. The mixture is then concentrated and the residue is purified
by chromatography on silica 5 gel using cyclohexane/ethyl acetate 2:1 to
obtain 4.32 g of 4'-hydroxy biphenyl-4-carboxylic acid 4-acryloylbutyl
ester. The 4-(6-acr3Tloyloxyhexyloxy)-3-methoxybenzoic acid used as
starting material 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 (Z25 mmol) of
6-chlorohexanol in 500 ml of dimethyl sulphoxide (DMSO), and the mixture is
stirred overnight at 60C under nitrogen. The mixture is then cooled to zoom
temperature, poured into 600 ml 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 yields 29.95 g of
4-(6-hexyloxy)-3-methoxybenzaldehyde. (b) A solution of 97 ml of Jones'
reagent is slowly added dropwise at 5C 20 with ice-cooling to a solution of
27.3 g (89.1 mmol) of 4-(6-hexyloxy) -3-methoaybenzaldehyde 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 aqueous phase is 25 extracted twice v~rith
150 ml of ethyl acetate each time. The combined organic phases are washed
v~rith p.5 litre of water, dried over magnesium sulphate, filtered and
concentrated. Purification of the residue by chromatography on silica gel
using cyclohexane/ethyl acetate l: l and recrystallisation once from ethyl
acetate/e~her yields 16.7 g of 4-(6-acr3loyloxyhexyloxy)-3-rnetho~.y 30
benzoic acid. - 24    1 4 JAN 2003 VVO 00/O51 a9 PCT/IB99/01294 Using the
appropriate starting compounds, the corresponding compounds are prepared
analogously, as shown in Scheme 2, in accordance with reactions known to
the person skilled in the art, with vinyl ether as reactive group. Liquid
crystals having two different reactive groups can also 5 be synthesised in
accordance with the reaction schemes shown. 



The following compounds can be prepared in analogous manner: R1 _ S1
_O_p,_Zi _ g_ COO-S2-R2 - 25 SU$S'EITU'FE SHE~'T' (~UhE 2G)   14 JAN 2003 W
O 00/05l 89 PCT/IB99/01294 o U 0 av Vii, i i ~ ~ ~ i N i i I I i i N ` r.
... r., M N N N N N O U_ U_ U V ~ j L U_ O I I I ~ ~ ~ I U oho ovo oyo ovo
Quo 0 i . 1 l I i ~ i i i, I, I, I, I, I, t, \ ~ ~ ~ ~ \ i ~ l ~ I o\/o , ~
I : , O O O p p p O O O O o 0 /I / / / O ~ O \ ~ \ J , ~ i I ~ I O o  o 0 0
0 N N _N N N N N U U U U U U U .r .r ~. .. ... .. I i 1 I ~ i O O CEO O O
O~O O O O O O O -26 SUI~STTTUTE S~~.~T (ItL'LE 2~)   1 4 JAN 2003 wo
oo/osrs9 PCT/IB99/or 294 0 w .,. a~ a~ / / / / / / o c c o 0 0 0 0 0 0 0 0
N a o. v ... rr a N N N N N O V J U ~J U U C O I I I I WY ~/C O~O p p oy0
0~0 I ~ I v ~ I ! ! , I ~ I ~ I ~ I ~ I ~ I ~ z / z i z / z / z / z iI / /
/ / 



~ I ~ ! ~ l ~ l O o ~  o 0 0 0 0 0 0 0 ~ I ~ o I I i i i I ~ i ~ i J ~ ~ ~~
`, 0 0 0 0 0 0 0 N N N N N N U U U U U 0 0 0 0 0 0 0 0 0 0 0 0 w ~ w -27
~IJ~STITUT~ S~E~T (R~,TLE zG?   Cr-1 f-~~ tJ c~ N W RI SI-O A-ZI B
COO-SZ-R2 Phase transitions o _ o - ~ ~ N - --/~ o _ / \ ~ ~ ._ (CH2)I20 __
O_- O-(CH 2)e O Q _. U / \ o _ / \ _.. ~0 0~ ___ (CHZ)60 0_. -- \ / _.~_ ~
_(cH Z),`o U U / \ 0 0 ~ (CI IZ)7U O _._ ~ ` _.- ~'~ -(cH i)s p' \\ -0 o _
~_\ p __.__ ~ ~ _ ___~~ o CH O ~ ( 2)6 N ~ ~ ~ -(CI1 ) -O _ ~ 23 o / \~o
(_C;~_ _ J~ p (CH2)90 0__ -t,~ \ / o-(ca zIs o~ -o _ /p o O _ ~ \ o- ___ N
_ ~--~ (CH2)60 0 ~ \ / - ,_ ~ '(cH Z)WO ~O-- o y O 0 0 4 n a _o N C. n" z
IV O O W   1~'O 00/05189 1 ~ JAN 2003 PCT/IB99/01294 o U 0 0 o, '~ U U o a.
~. zz i N O' O ~ O' O O' O O' O p v CI) N N O U V U U U V 



0 0 0 0~0 0~0 0~o p o 1 I I, I, I, I, I, I, w I ~f z~ )z i i o p o 0 I I I
0 0 0 0 0 0 0 0 N / .~ i i a \ ) \ I ` I ~ I ~ ~ I ~ ~ ~ o I ~ 1 0 o O o 0
0 0 ., .. ~ .. N N N N N N U U U U U U ... .r ... .r i I i _ O O O O O ,O O
O O O -29 S~1$STITUTE S~~E~' (P CTLE 2G)   H H i~ C'` ~a c~ v 1 W O 1 R~
Sl-O A-Z~ B COO-S2-R2 Phase transitions -. / \ / \ _.. / _ M.p. (C-SA) 72
C, (CH2)6O p_.. \ / - _..~ -(CHZ)s O SA-I 8I.C ../ \ ~ O (CH2~.0 ~~ - _- /
\ \ / - O /-o O-(CH i)6-O  _ O / o.__ \ /  -. (CH2)6O _ / \ - / \ - O-(CH
2)6-O 0 O _ . o__ __ / \ ~ ~ ._. __/,~ ~= SX .I(9 S~~ s6 c, (Cfi2)6O ~o -
O-(CH Z)s-O O / \ O _ O (CH2)6O o _ _ _- / \ \ / -- /~ -(cH Z)6~o M.p.
(C-I) 66 C  - ! \ 0 0 o M-p- (C-Sx) 6~ C, o __ / \ - __ / __ -,~ ~ SX-N 77
C, __ o-(cft 2)4 0~ N-I 83 C -o O 0 0 0 b n -~ a to .o 0 A 



n z N O Q W   14 JA N ?003 WO 00/05I89 PCT/IB99/01294 0 c m .r w / / / / /
/ 0 0 0 0 0 0 0 0 0 0 0 0 N n r~ ~ Ia N N N N N N O U U U_ U_ V U , ovo o~c
vo 010 o~Yo yo i i ~ I I I~ I~ f~ i ~I ~I ~I ~I i ' ' I i 0 0 0 0 0\'0 0 0
0 0 0 0 Q ~ ~ ~ o ~ ~ o / o ~ ~ ~ f 0 0 ~ ; , , ~ ~ ~ ; ~1 0 0 0 0 0 0 N N
N N N N x .~ x x x x U U , I _ O O O O O O O O O O O O -31 S~IBS~'I~'UTE
S~-FEET' ~~u~E zsa   i 4 JAN 2003 W O 00/051 S9 r_ C r_ C~ CC _r c i i a i
o i N ^"r.~ .-. N z _ T V U U O i i i v wo oy~ oho oho i ~ I i I~ ~I ~I ~I
~I i 0 0 0 0 0 0 0 0 



j i ~ ~ i O O 0 O 0 .r N x U ~ U I I p ~ O O O O O -32 PCT/IB99/OI294
SUBSTLTUTE SF~EET (MULE ?~6)   i 4 JAN 200i WO 00I05189 Example 2
PCT!IB99/OI294 4'-(6-Acryloyloxyhehyloay)-3'-methoxybiphenyl-4-carboxylic
acid 4-(4-acryloyloxybutohycarbonyl)phenyl ester 5 0 The preparation is
analogous to Example 1 from 2.fi4 g (10 mmol) of 4-hydrohybenaoic acid
4-acryloyloxybutyl ester, 3.99 g (10 mmol) of
4'-(6-acryloyloxyhe~yloxy)-3'-methoxybiphenyl-4-carboxylic acid, 0.12 g (1
mmol) of DMAP and 2.11 g (11 rnmol) of EDC. Purification of the residue 10
by chromatography on silica gel using cyclohexane/ethyl acetate (7:3j and
recrystallisation once from ethanol yields
4'-(6-acryloyloxyhexyloxy)-3'-metho~.ybiphenyl-4-carbo~,ylic acid
4-(4-acryloyloxybutoxycarbonyl) phenyl ester. The
4'-(6-acryloyloxyhe~.ylo~.y)-3'-rnethoxybiphenyl-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-chlorohehyl ester and then
oxidation of the aldehyde function to the acid (see Scheme 3j. 20 The
follov~dng compounds can be prepared in an analogous manner:
RI-Sl-O-B-Z~-C-COO-S2-R2 - 33 STJ~S~'I~'FJT~ S>iiEET ()tULE z6)    ~ 4 ~a~
roo~ WO 00/05189 PCT/IB99/01294 o` m .,.., n~ c_ / / / / ~ / / 0 o ~ In o O
(/] rv n N n n n - = x ~ x O U U U ~ ~ U o~o vo coo ovo oho ovo ovo i I I I
i ~ I ~ I ~ I ~ I ~ I ~ N N ono ~ v 1 a ~ o oho t , I s I 



i i . ~ ~~ ' I ~I ~ i i I 0 0 0 0 0 0 0 O ~ ~ .". Z ~ 2 x U U U U U U U `.
~ ~r v ~r ~r i ~ ~ i ~ i I _ O~O O O O O O O O O O O O \ \ \ -34 SUBSTITUTE
SHEET (HL1~,E 26j   _H H s t~9 t f~ M r~ iJ St-O B Zz-C C00-SZ-R2 phase
transitions o - l~  (Ct t2)6 \ / ^ _ / \ / _ ___ 0-(C11 z)a C) -O O . / \ ~
_ 'O .._ \ / - ( 2)6~ ~~ ~ -(CH Z),  ._ CH ___ O' O / \ _ \~ (CH2)8~ __ \ /
.._ _ . / \ ~ -ccH ,),-o~ O r ~ ~ 0 0 _ _ \ , . _ / \ -/ .___ _ ~ (CHZ)9~
__~ -~cEt ,),-o~ O n ~ o _ _, ~ ~ _ _ / W (CHZ)6~ ~~ ~ o-(cta ~),z o O l \
_ to \ l ~- _ r v r - ~ /= O _-. (CH2)6~ o-1cH Z)6 0 -_o 0 v ~ -.. p -__._
(CH2)6~ ~- _, ~ -ccH,)~ o 0 0 0 0 n H trJ ~a 0 .a a 0   14 JAN 2003 wo
oo/os~ s9 Example 3 PCTIiB99/U1294 4'-[4-(6-Acryl oyl o~.yh exyl
oay)-3-meth oxybenzoyl oxy]biph enyl-4-carboxyli c acid
4-(6-acryloylo~yhehyloxy)phenyl ester -O 



5 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-acryloyloayhe:ryloxy)-3-methoxybenzoyloxy)biphenyl-4-carboayiic
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 10 (7:3) and recrystallisation once from ethanol yields
4'-[4-(6-acryloyloxyhehylohy)-3-methoxybenzoyloxy)biphenyl-4-carbo~,ylic
acid 4-(6-acryloylo~,yhexyloxy)phenyl ester. The
4'-[4-(6-acryloyloxyhexyloxy)-3-methoxybenzoylo~.yJbiphenyl-4-carboxylic
acid used as starting material is prepared as shown in Scheme 15 4
according to methods known. to the person skilled in the art from
4-[6-acryloyloxyhexyloxyj-3-metho~rybenzoic acid, The following compounds
can be prepared in analogous manner: R1_Si_p_A_Z1_B_Z2_C_~00-S2-R2 - 36
SU,~~ST'ITUTE SI~IJIvT (F2UE1y6)   V4'O 00/05l89 a ~ ~a~ 200a
PCT/iB99/01294 c 0 r~ w a~ c>3 a~ N o i o i o i o i o ~ o i o a a a a a I
oyo yc oy~ oho oho oyo ~ i , ' ~ ' U ~I ~I ~l ~I ~I N \ \ \ " ` `~' `\ ` 1
` ~,` `y v` v v j ~ : ~ 1 i , ~ I \ \ \ ~ \ I' ~' ~' I' ~' ' '~ 'i 'i 'I 'i
'I \ \ \ \ \ \ j I 0 0 ~ ~ , o 0 oyc o 0 o ~ ~~~ oho \ \ \ 'I ' 'j ' d . `
.~ o ~ o I ~ I I J , ~  I , ' I 0 0 0 0 0 0 0 p .o ~o ,o ~o ~., oo ~o -.
.., ,.. ,~-. ., N n7 N N N N N U U U U U U U v .r v ~ ~ ~ ~r I . I ! j ; I
O O O O O O G O O O G O p -37 SLT~ST~T'U'FE SHEET (RUL,E 26)   z ~ SAN zoos
WO 00I05189 PCT/IB99/OI294 
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~ ~ I ~ I  ~ U ~~ ~~  O 1 ~ v v v I i I i i i ~ I i - i'~ r'1 r'1 I ~ i' i
Go , O O G G p p O G O` p D O \ \ I \I 1 ` I \I I I J ~ ~ \I I ~ I i 0 0 0
0 0 0 0 O ~ ;  ~ :  ^ % _~ N N N N N N N U U U U U U U ... ... .r .... ~.
.. .. I I I i i p oyc o 0 0 0 0 0, o c o -~s sv~~~r~vT~ ~~~~~ ~rv~.~ zG>
WO UU/05189 0 N   I I I n .V. I `v i I ' ~ I ~ I ( N I \ \ \ I ~I I f \ \ \
o  o o c Q \ I c ~ I \ I p O O ~D ^D ^D N N _N U U U ... .. ,... p O 1 -39
14 JAN 2003 PCT~7B991U1294 S~J~STIT~1TE S~E~'F (R~JL~ 26~   14 JAN 2003 WO
UO/U5189 



Example 4 PCT/TT399/OI29d
4'-(6-Acryloyloayhe~ylo~.y)-3'-methoaybiphenyl-4-carboxylic acid
4'-(4-acryloyloaybutoxycarbonyl)biphenyl-4-yl ester O -O 5 O The
preparation is analogous to Example 1 from 3.40 g ( 10 mmol) of
4'-hydroxybiphenyl-4-carboxylic acid 4-acryloylbutyl ester, 3.99 g ( 10
mmol) of 4'-(6-acryloyloxyhe~,yloay)-3'-methoxybiphenyl-4-carbo~,ylic acid,
0. Z2 g ( 1 mmol) of DMAP and 2.11 g ( 11 mmol) of EDC. Purification of the
residue 10 by chromatography ors silica gel using cyclohexane/ethyl acetate
(7:3) and recrystallisation once from ethanol yields
4'-(6-acryloyloxyheayloxy)-3'-methoxybiphenyl-4-carboxylic acid
4'-(4-acryloylohybutoxycarbonyl) biphenyl-4-yl ester. The following
compounds can be prepared in analogous manner: 15
R1-S1-O-B-Z2-C-Z3-D-COO-S2-R2 - 40 SUBSTfTLTTE S~)'vluT (MULE 2G)   WO
00/05189 9 4 JAN 2003 PCT/1B99/U1294 N .N CG Lw N CC _r M /J~~/ / /~I O O
O' O O O p~p O p O ~ O O' O N I I I I I ~ I n O U ~ U U ~ " ` v I I pro ~~~
pro pvo v ~ oho I ' I I I I I I I i I p ~ I ~ I ~ I ~ I ~ I ~ I ~ I z~ 1 ,
l ; ~ 1 . , I ~ I I , ~ I / / I u~ ~~ oho ~~ ~~Y~ ov~ i' , I ~ ~ ~ ; I ~ ,
I , I~ I~ I~ I~ (~ i~ (. as I ~I ~I o C I i ~ J ' ~ i ! ~ I ' ! 0 oo O o 0
0 o O O N N N N '-' N N of N ~. U U U U U U U U ~r ~r ~r ~r V ~r v I ~ . ;
~ I i O O O D O O O O O O ~ C O O -4l SUBSTITUTE SF~EET (~UL~ 26)  



1 ~ 4 JAN 200 wo ooiosis9 PCT/IB99/01294 c 0 c V w _~ (/ / (// ~ (// I// fn
/jI~ /j~~ /jI~ ~ /~J O' O O' O O' O O"D O~O ~ ~ G- O I" I I I ~ I I I a ..
.. ~ ., n O ~ V y a m x x V a U I I I ! I I o~c cyo oho oho oho pv~ oyo 0 0
I ~ i \ i I i I I, , N ~ I ~ I z~ ~ ~ ~ ~ ~ ~ I ~ I ~ I I ~ ~ I ~ I I i x~
z / / / / / / / U ~ I ~ ( ~ I ~ I ~ I ~ I f~ ~` ~,` v` vo v ~~ w ! . 1, y i
~ I I/ I/ I~ i~ i~ I~ I~ I/ /I /I ~I I I I 1 I ; ~ ~i 0 0 0 0 0 0 0 0 0 _~
N N N N N N N N U U U U) U U U U I I I ! ! I I O O O O O~O O O O O O O Oy0
O O 'I~~ -42 SLJI3ST'ITUT~ SF~EE~' (i~UL~ 26~   WO 00/05189 14 JAN 2003
PCT/IB99/OI294 C 0 .N C N cd .. ~L  i i  t  i  r  i Q ~ " V U U U U oyc oyo
o\ o oho oho oho i i i I i I I ~ I ~ I ~ I ~ ! ~ I ~ I ~ I N i i ; I I I I
! ~ I /\ /W ~ i x x^s s^s s x r/ ~ ,/ s x/ x N ~ I ~ I N wo oy ovo wo ( i ~
i w i I I~ I/ I~ I~ I~ I Oa i ~I ~I ~I ~I ~ ~I 0 



~ ~ ~' I ; ~ I 0 0 0 0 0 0 0 p ~ ~ ^ .o ~o, N N N N N N N U U U U U U U
.... .r. ... ~. .r i i ; 0 0 0 0 0 0 0 0 0 0 o ~ o -43 SUBSTITUTE SHEET
(RU~,~ 2G)   WO 00/05189 Example 5 1 4 JAN 2003 PCT/IB99/OI294 A mixture of
40% by weight of 4'-[4-(6-acryloylo~yhe~,yloxy)-3-methoxy
benzoyloxy]biphenyl-4-carbo~,ylic acid 4-acryloyloxybutyl ester, 40% by
weight of 4'-[4-(6-acryloylo~yhexylo~,y)-3-etho~.ybenzoyloxy]biphenyl 5
-4-carboxylic acid 4-acryloyloxybutyl ester and 20% by weight of
4-(6-acryloyloxyhexylo~ry)benzoic acid
4-[4-(6-acryloylo~,yhe~,ylo~.y)benzoyloxy]-2-rnethylphenyl ester is
introduced into a parallel cell. The anisotropy of that cell is do = 0.2 .
The clearing point of the mixture is T~ = 54.3C, with a phase transition
SA/N being observed at 35.3C. The mixture can be cooled 10 to below room
temperature. - 44 STJ~3STITUTE SI-IEET (P IDLE 2f )   WO 00/05189 Claims 1.
A compound of the general formula I: 1 4 ~aN zoos PCT/IB9910I294
R'-S'-O-~-A-Z' k B-~Z? C-~-Z3 D~O O-S? R2 wherein 5 R1, R2 each
independently of the other represents a crosslinkable group; S1, S2 each
independently of the other represents a spacer unit; I with the proviso
that R 1 - S 1 and R2 - S2 do not contain any -O-O- or -N-O- groups;
(~')o., 10 A, C and D represent -- or - ; (~Z)o,, (L3)0., ( L' )0., (~')o,
_ (~o)a, 



B represents --- ~ ~ ~ ~ ~ --- or _ ~ ~ .- - ; (~2)0., (~3)0,, (~Z)o.,
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 L~, L2, L3 each independently of the
others represents -.-hydrogen, Cl-C2p-alkyl, C~-C2p-alkenyl) C1-Cep-alkoxy,
C~-Cep-alkenyloxy, C1-Cep-alko~ycarbonyl, formyl, C1-C2p-allcylcarbonyl,
C1-Cep-alkylcarbonylo:ry or nitro, - 45 S~II~STI'~UTE S~)vlrT (RULE 26)   1
4 JAN 2003 WO 00I05189 PCTIIB99I01294 with the proviso that in at least one
phenylene ring in A, B, C or D one of the mentioned substltuents is other
than hydrogen; k, 1, m are 0 or l, wherein k + 1 + m must be equal to 1 or
2; and 5 Z1, Z2 , Z3 each independently of the others represents a single
bond, -CH2CH2-, -CH20-, -OCH2-, -COO-, -OOC-, -CH=CH-COO-, -OOC-CH=CH-,
-(CH2)4-, -O(CH2) ;-, -(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-COO-, CH2=C(CH3)-COO-, CH2=C(Cl)-COO-, CH2=C(Ph)-COO-,
CH2=CH-COO-Ph-, CH2=CH-CO-NH-, CH2=C(CH3)-CONH-, CH2=C(Cl)-CONH-,
CH2=C(Ph)-CONH-, CH2=C(COOR')-CH2-COO-, (R'OOC)-CH2-C=CH2-COO-, CHI=CH-O-,
CH2=CH-OOC-, I S CH=CH-Ph-, cis- or traps-HOO-CR'=CR'-COO-, silo~;ane, 0 _
H 2C\ CH0 O R' R" H2C=CH ~ ~ --- \ / CH=CH-COOor , wherein (Ph) represents
phenyl, Ph represents phenylene, R' represents lower alkyl and R"
represents methyl, methoxy, 20 ~ cyano or halogen. 3. A compound according
to claim 1 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 alkylene grouping -(CH2)r- which may optionally be mono- or
poly-substituted by fluorine, or -((CH2)2-O)r-, or a chain of the formula
-(CH2)r-I'-(CHZ)S- which may 5 optionally be mono- or poly-substituted by
fluorine, wherein Y is a single bond or a linking functional group. 4. A
compound according to claim 3 wherein Y is a linking functional group
comprising -O-, -COO-, -OOC-, -NR3-, -NR3-CO-, -CO-NR3-) -NR3-COO-,
-OCO-NR3-, 10 -NR3-CO-NR3-, -O-OC-O-, -CH=CH-, -C=C- , wherein R3 



represents hydrogen or lower alkyl and r and s are each an integer from 0
to 20, with the proviso that 2 <_ r + s 5 20, or -(Si[(CH3)2~0)u-~
-O(CHZ)t(sl((CH3)2)O)u51((Ch3)2a(CH2)t0- or
-NH(CH2)t(Si[CH3)~)O)uSi((CH3}2](CH2)tNH-, wherein t is an 15 integer from
1 to 12 and a is an integer from 1 to lfi) with the proviso that 2t + a 5
20. 5. A compound according to any preceding claim of formulae I-A to I-G
~~')o.~ (~')o,~ R S O ~ ~ ~ ~ ~ ~~~)o,t ~~3)0,, C , ~ O_Sz ~z ~~z)o,,
(~3)0., f~Z)o., (~3)0., ~~Z)o,, ~~')o., (~')o., (~')o,, _ (~3)a,, R? S? p ~
~ \ / ~4 ~ ~ / ~ _ z_ 2 ~; t~z)o,, (L3)p,i ~ ~~z)o,, f~3)o,i O S f~ T.~~
)o,, - 47   1 4 JAN 2003 WO 00I05189 PCTIlB99/01294 (L')o., (L')o,, (L')o,,
(L')o,, _ (L3)o., O RLSLO / ~ z4 / ~ \ / z5 / z ~ s z ~(L3)o,~ ~ (Lz)o,,
(L3)o,,0`Sz Rz I C (L )o., (L )o,, (L )o,, ( Lz) o., (L')o., (L')o.,
(L')o., (L3)o,, (L')o., _ (L3)a,, O R, S, O / \ \ / z4 / \ \ / z z o-s-R
I-D (Lz)o,~(L3)o,, ~ (Lz)o.v(L3)o,, (Lz)o,, (Lz)o,, (L, )o., O R'-s'-O / \
z" \ / / O s2 R2 I-E (Lz)o., (L3)o,, (L')o,, (L,)o,, O R'-s'-o ~ \ z' / 2 3
o-s? Rz I-F / (L )o., (L )o., (Lz)o, (L3)o,, (L,)o,, O (L')o,, (L3)o., _ ~i
R, s, O -~ ~ ~ Za \ / O_sz Rz `-~ I-G (Lz)o,, (L3)o., (Lz)o,, wherein 24,
Z5 each independently of the other represents a single bond, -C-_-C-, -COO-
or -CH=CH-COO- ; and - 48 ~U$ST~TUTE SHEET (RULE 2G}  



WO 00/05189 R1, R2, S1, S2, L1, L2 and L3 are as defined in claim 1. 14 JAN
T003 PCT/1B99/01294 6. A compound according to any preceding claim of
formulae I-A-1 and I-A-2 (~' )o,, 0 o / \ z" \ / \ / I-A- ~ o-s? RZ (LZ)p,,
(L3)0.1 (L')o,, O R, s, o \ / z4 / \ \ / 2 z I_A_2 0-S-R (Lz)o., (La)o,,
wherein L1, L2, L3 each independently of the others represents hydrogen, C
1-Coo-alkyl, C2-C2o-alkenyl) C 1-C2o-alkoxy or 10 C2-C2o-alkenyioxy,
wherein at least one substituent must be other than hydrogen; 24 represents
-C=C-, -COO-, -CH=CH-COO-, especially -COO or -CH=CH-COO-, more especially
-COO- ; and R1, R2, S1 and S2 I S are as defined in claim 1. 7. A compound
according to any one of claims 1 to 5 of formula I-B-1 - 49 SUBSTiT~JTIv
SHEIJT (RULE 26)   14 JAN 2003 WO 00I05189 PCT/1B99/01294 L' ( )o., O R~ S~
/ ' \ \ / Z4 \ / o-s? R2 (~z)o.t (L3)o., wherein L1, L2, L3 each
independently of the others represents hydrogen, C1-C20W'3'1~
C2-C2o-alkenyl, C1-C2p-alkoxy or 5 C2-C20-alkenylo~,y) 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, R~) S1 and S2 10 are as defined in claim 1. 



8. A compound according to any one of claims 1 to 5 of formulae I-D-1 and
I-D-2: (L')o,, 0 R ~ S ~ o / \ ~ / Z4.-(, -/ / \ O-S? Rz (~2)0,, (L3)o,,
(L')o,, O R1 S~ o \ / \ / Z4 / \ \ / O-S-R (Lz)o,, (L3)o,, 15 wherein L1,
L2, L3 each independently of the others represents hydrogen, - 50
~UII~TITUTE SFIEET (fi~ULE 26)   14 JAN 2003 WO 00/05189 PCT/IB99101294
C1-C2o-~kf1> C6-C2o-alkenyl) C1-C2o-alkoxy or C~-C2o-alkenyloxy, wherein at
least one substituent must be other than hydrogen; Z4 represents -C---C-,
-COO- or -CH=CH-COO-; and 5 R1, R2, SI and S2 are as defined in claim 1. 9.
A compound according to any one of claims 1 to 5 of formula I-F-1 _ _ 7 1 /
\ 4 ~ z$ ~ 2 2 R-s-o z ~ ~ o-s-R I_F_ 1 (~z)o., (~3)0,, wherein 10 L1, L2,
L3 each independently of the others represents hydrogen, C1-C~o-alkyl,
C~-C2p-alkenyl, C1-C2o-alkoxy or C2-C~o-alkenylo~.y, wherein at least one
substituent must be other than hydrogen; Z4 represents -C---C-, -COO- or
-CH=CH-COO-; 15 Z5 represents a single bond, -COO- or -CH=CH-COO-; and R 1,
R2, S 1 and S~ are as defined in claim 1. 10. A compound according to any
one of claims 1 to 5 of formula I-G-1 - 51 SU$,STPT~.'TE SF~1'r~T (R>~1LE
20)   1 4 JAN 2003 WO 00/05I89 PCT/IB99/Oi294 (~')o.,  _ _ \ / z4 \ / / `S?
R~ I-G-1 (Lz)o.i (L3)o,, 5 wh erein 



L1, L2, L3 each independently of the others represents hydrogen,
C1-C2o-alkyl, C2-C2p-alkenyl, C1-Coo-alkohy or C2-Coo-alkenylo~,y, wherein
at least one substituent must be other than hydrogen; Z4 represents -C=C-,
-COO-, -CH=CH-COO-; and R~, R2, S1 and S2 are as defined in claim Z. 10 11.
A compound according to any one of claims 6 to 10, in which ( L' )o,, the
gz-oup --- ~ ~ ~ -- (Lz)o,~ (L3)o, L,z is defined by --- \ ~ --- or --" \
L" L" wherein L ~ ~ , L 12 each independently of the other represents C
1-C2p-ailyl, C2-C2o-alkenyl, C 1-Cep-alko~,y or C2-C?o-alkenylo~ry. 15 12.
A crosslinkable liquid crystalline mi3;tures consisting of at least taro
components, of which at least one component is a compound according to anv
one of claims 1 to 11. - 52 SLTF~STITLTTE SI-~EET (F~ULE 26)   1 4 JAN 2003
WO 00I05189 PCT/IB99/01294 13. A crosslinkable liquid czystalline mixtures
according to claim 12, characterised in that they comprise, in addition to
one or more compounds according to one or more of claims 1 to 1 l, one or
more compounds from the group of formulae 0 0 R4--~CH 2)n-O ~ \ C / \ / ~
C'-(CH 2)n-R4 (X) a , ~,z., II 5 Z E- /\ C - (Cli =)n /  X ~ I Z~ El / \
p-(CH ,)n - [Za III N / \ i ~O- (Ct-1 zW Ra ~ IV );~Ze~ / \ ~ \ 0-(CE1 ,)~
-Ra _' N 0 0 R4'~CH 2)n-O /`~ / ~ / ~ O "'(CI-1 y)n- R4 V 0 ~ / O -(CH Z)"
-R4 



0 O O R4-(CH Z)n-0 / \ / \ / \ 0-(Cf..l 2)n.-R4 O O p VI 0 R4-(CH z)n-O \ ~
~ ~ ~ ~ p - (CH 2)~ R4 O 0 _ j j_ SU~STITE.'TE SHEET (P.ULE 26)   ~~ 1 4
JAN 2003 V1'O 00I05189 PCT/IB99/OI294 Zb F! S'- Ra \ \ Zb F2 S3-RQ VII Zb
F! S~, Ra \ \ b F~ S3 R4 VIII Ra- S~ /~ \ Z~ / \ Zs / \ Sa - Ra - ~ I La Ls
L6 urherein 5 R4 represents a polymerisable group; S3, S4 each
independently of the other is -(CH2)n- or -O(CH2)n-; E1, 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-cyclohe~,ylene-1,4-phenylene; 10 F1, F~ 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-C?o-alkyl,
C2-C2p-alkenyl, CI-C2o-alkoxy, CI-C2p-alkoxy-carbonyl, formyl,
CI-C2p-alkylcarbonyl, 15 CI-Cep-alkylcarbonylo~,y, halogen, cyano or nitro;
each Z~ independently of any other represents -COO-, -OOC-, -OCH~-,
-CH20-,-O(CH2)3-, -OOC(CH~)~- or -COO(CH2)3- ; Z~ represents a single bond,
-CH2CH~-, -CH?O-, -OCH2-, - 54 SU~STITC1TE SJ~EET (RULE 2G)   i 4 JAN 2003
WO 00I05189 rCTl1B99/01294 -COO-, -OOC-, -(CH2)4-, -O(CH2)3-, -(CH2)30- or
-C=C- ; Z$ represents a single bond, -CH2CH2-, -CH20-, -OCH~-, -COO-) -QOC-
or -C--__C- ; each X independently of any others) represents hydrogen, 5
C1-C2o-alkyl, C2-C2o-alkenyl, C1-C~o-alkoxy, C1-C2o-alkoYycarbonyl) formyl,
C1-C2o-alkylcarbonyl, C1-C2o-alkylcarbonyloay, fluorine, chlorine, bromine,
cyano or nitro; each n independently of any others) is an integer from 2 to
20; and 10 v is an integer from 2 to 12. 



14. A crosslinkable liquid crystalline miaaures according to claim 13,
wherein R4 represents a polymerisable group comprising CH2=CH-, CH2=CH-O-)
CH2=CH-COO-, CH2=C(CH3)-COO-, 15 CH2=C(Cl)-COO- or H 2C O CH- . 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. Z 8. Use
of a crosslinkable liquid crystalline mixture according any one of - 55
SU~STFTUTE SI~iEET (RUFJE 26)   1 4 JAN 2003 WO 00/Q5189 PCT/IB99103294
claims 12 to 14 in its crosslinked state for an optical or electro-optical
device. - 56 S~1~STIT~JTE SHEET (RULE 26) .A.AF.Al.A!9.Al.A@.A,r.A.Y.ASu
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