WO 03/ 027056 PCT/ CHO2/ 00525 Liquid crystalline "laterally polynerizabl e"
conpounds The invention relates to new liquid crystalline conpounds,

m xt ures wh WBhowes 5 conmpounds and their application in opticaatHId@UsEES.
More particularly, it relates to the wuse of a conponent of a polynerizable
liquid crystalline mxture in the production of orientated liquid

crystal line polymers;, conpounds ,used _as co onents in pply able liquid
crystalline m xt (fmmysta ?ﬁl ycm@'wagze ’flese
conponents; liquid crystalline pe Hﬁg networ ks prepared from such
conponents; and liquid 10 crystal ' § conpri sing those conpounds.
Liquid crystal polymers (LCPs) and/or liquid crystal networks are used in
the manu- Tor: 1 ]§,§t@1 VaY&eil defhosopt i cal
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by ori ent altqunbcrastalapemlmnea, baig wrsﬁaklmrmxm@ﬁﬂommmthtrse@m@p@ent&;orrpound
or m xtur S- | 1nkin el crystal
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of thelo L%t;ﬂﬁ@@’dév@ceb@oﬁbﬁﬁhgﬁidsyc@ﬁﬁodnﬁermi| ly stable, stable to

el ectromagnetic radiation, soluble in standard solvents and mscible with
other LC conponents, and to exhibit 25 liquid crystalline properties over
the range i guration

| nposed byggnlh%}'yl%garllﬁﬂty?ﬁc%he aye?1 on tﬁgﬁ %?rlel{re?‘g%%ggregéeggﬁgg corrpound or

m xt ur e bedacoesoffopkiea compbncmzsamch s wat/damudﬂ@:bpmealvgyatmgspﬁlm@st retapiers,

f I)OSS a nkl’lOtr;l 018 quzo[al%gtlgctcleﬁgan non-hnear optica FCC?IS ang %l %S()ilgl%e 8?]90?%& stabl e

15 usein any one of the aforementioned optical components depends upon its associated

optical properties such as the optical anisotropy, refractive index, transparency and
dispersion. Optical filters, for example, contain LCPs having a large anisotropy (An)
~ and a low dispersion (n = f(A)).

20 LCPs are manufactured by orientating a layer of a polymerizable liquid crystal single
compound or mixture and cross-linking the mesogenic layer to form a liquid crystal
polymer (LCP) network. Polymerizable LC compounds used in the manufacture of the
LCPs need to be chemically and thermally stable, stable to electromagnetic radiation,
soluble in standard solvents and miscible with other LC components, and to exhibit

25  liquid crystalline properties over the range 25 to 80 °C, more advantageously 25 to
150 °C. The configuration imposed by an orientation layer on the polymerizable LC
single compound or mixture becomes fixed or frozen into the LCP network formed
upon cross-linking. The resulting LCP films have a high viscosity and are stable to
mechanical stresses, temperature and light exposure.

30
There is therefore a need for a liquid crystalline single compound or mixture which

exhibits a broad liquid-crystalline thermal range and which can be orientated on a



mechani cal stresses, tenperature and |ight exposure. 30 There is therefore
a need for a liquid crystalline single conpound or m xture which exhibits
a broad |Iwousd2msgstal line thermal range and which can be pomi@meab®d on a
-1 WD 03/ 027056 PCT/ CHO2/ 00525 substrate prior to cross-linking in such a
way that the orientation of the LC single conpound or mixture on the
substrate i : St ~ : rd L r f.i ring the
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peripheral position for an optional substituent ahead the long molecular axis. In

addition, and as it will be demonstrated in the following examples, it was surprisingly

15 found that a network manufactured by cross-linking an orientated layer of a liquid

crystalline laterally polymerizable single compound or a mixture still exhibits

anisotropic properties after curing, at least similar to those obtained with standard LCPs.

Moreover, the compounds of the present invention enable the manufacture of LCP

networks which are homogeneous and conserve the long molecular axis orientation

20 induced at the monomeric scale.

Thus, the invention provides chiral or achiral compounds of formula (I):

Qoo
A

I
wherein:
25
~(ClX1)y1—C2~(X2-C3)o- is a rod-like core formed by a substantially linear
arrangement of the residues represented by the symbols;
A includes a polymerizable group and represents an optionally-substituted methyl
30 group; or an optionally-substituted hydrocarbon group of 2 to 20 C-atoms, in



Thus, the invention provides chiral or achiral conpounds of fornmula (1):
QG X nl C (x2C3 @1 I Awerein: 25 -(Cl-X1)ni-C2-(X2-C3)n2- is a
rod- | i ke worog/otmséred by a substantially |inear arrangenemcTafHoRles25esi dues
represented by the synbols; A includes a polynerizable group and represents
an optionally-substituted nethyl 30 group; or an optionally-substituted
hydr ocar bon gro > ' . 00525
whi ch one or rrotj‘;eah%flgﬁ (e)hllcs)mé%yé:ggotn?%gfl}é%%(f p@ée&é&%ﬁé‘c?@é gﬁ]lflgan-dhsgﬁ a way
t hat oxygen at onthatoxygawbtohisnakembtliokahte cveahdther, Cl to C3 are in each case
i ndependent |y optionally-substituted nonaromatic, aromatic, 5 carbocyclic
or heterocyclic groups; preferably connected to each other at the opposite

positions M ke L dgi I X211 S . ' r sogeni c
o coular ot Shet oottt ndthd aa o, SR bR RRRE Y dERC
group; 6r an opt ¢ab@lytlic sitesdrodydlie droups) prefeiablyasohnettdl o epctodthér dt the20
C-atons, in which one or nore C-atons nmay be replaced by a heteroatom in
such a way that epppsdmpesittoms via the hodging grags X3 and e, susbtasén stagded whi ch nay
conprise a polynerizabl e group; r.epresents hydrogen; hal ogen; a pol ar
group such as _d{}e%g),ggmpl{ﬁ@?cux%ai%%gpty%mm | y-substituted nethyl group; an
optional | y-substituted hydrocarbon group of 2 to 20 C-atons, in which one
or nore C-atons nay be replaced by a heteroatom in such a way that oxygen
atons are 0t | i repmdents awopticnay-sebstitmetimethyl group; or an optionally-substituted

10 hydrocarbon group of 2 to 20 C-atoms, in which one or more C-atoms may be
replaced by a heteroatom, in such a way that oxygen atoms are not linked to

one another; and which may comprise a polymerizable group;

Q2 represents hydrogen; halogen; a polar group such as -CN and -NO»p; an
15 optionally-substituted methyl group; an optionally-substituted hydrocarbon
group of 2 to 20 C-atoms, in which one or more C-atoms may be replaced by a

heteroatom, in such a way that oxygen atoms are not linked to one another; and

may comprise a polymerizable group when Q! does not comprise a polymeriz-

able group
20
Xland X2 each independently represent -O-, -S-, -NH-, -N(CH3)-, -N=N-, -CO-C=C-,
-CH(OH)-, -CO-, -CH2(CO)-, -SO-, -CHa(SO)-, -809-, -CH2(SO3)-, -COO-,
-0CO-, -0CO-0O-, -S-CO-, -CO-8-, -SO0-, -OSO-, -SOS-, -CHp-CH>-,
-OCH3-, -CH»0-, -CH=CH-, -C=C- or a single bond; and
25

nl andn2 are integers, each independently having a value from 1 to 4;

with the proviso that at least one of Q1 and Q2 comprises a polymerizable group.

The term “hydrocarbon” includes straight-chain and branched alkylene, as well as
30 saturated and unsaturated groups. Possible substituents include alkyl, aryl (thus giving

an araliphatic group) and cycloalkyl, as well as amino, cyano, epoxy, halogen, hydroxy,



may conprise a polynerizable group when QL does not conprise a polyneriz-
abl e group 20 Xland X2 each independently represent -0-, -S, -NH,

- N( CH3) - ,woNs®7056 CO- C=C-, -CH(OH)-, -CO, -CH2(CO-, - SEecCI/CHR(SS) -,
-S2-, -CH(sx»)-, -coo, -0co, -0, -S-CO, -COS, -SOO, -0sO,
-S0s-, -CH2-CH2-, -OCH2-, -CH2O-, -CH=CH, -C=C or a single bond; and 25

| and n2 i , i havi lue from.1 to 4; with
the” provi satonatd 889 S PR ASRRARG A DR B 8 8 gt Riitosety o
group.  Thexygenand bylghwchr the oiseiof alttoges fisthepbdstituabRispoREElehT a8k

al kyl ene, as.wel s 30 satuyrated and unsaturated groups. PossiDble
subst i tuenf‘%chiaﬁ@iké(gérélaﬂ P}’CT%"%WI-I& fYrise.ghe forgs “%lhylg ?ﬁhﬂ?ﬂ%’, Frwep) and

cycl oal kyl herg®, WRluded StraHtRBainGHA B ERO Yupd -3 WO
03/ 027056 PCT/ GHO2/ 00555 nifro: BemcBRANYu 8, PHER ealileliing o T may

repl aceScavisetvratedgmwupsicl ude nitrogen, oxygen and sul phur. In the case of
nitrogen further substitution is possible with groups such as alkyl, aryl
and cycl oal kyl . Likew se, the terns "al kyl" and "al kyl ene", as used

herein, inthesespet indight cr?éiﬁk,ﬂh@ﬁ@lé@ﬁ_ﬁf‘%ﬁﬁec_@ﬁr@'&?éomﬁ&m‘&?tbtfo%ﬁ fﬁi“f at ed
e

and 5 unsaturated groups To an expert in liquid crystals, e rrg ul ar
ar chi t ect uVeulgmog Binsieer thoyehtite badavergbly for wbiainingatisdtmpis repertiesefteght t o be

favor abl e Qht:al Al P i erties after .cross-linking,
because | ¢ s BebhsP bis Bl RBbn B B e ke tRERRRImE=ange 10
decr ead@s deerdabes asahamaumd of the lhtatad fublstifuieBiSihbreaRATHUE GhE 8a@ftic TiWSase t NE

dramatic infgtge&ie %o% the lateral substituent upon curing would have been
t hought t o®’da% eral LBSEPEE VRS guringowauld hayeeepthoveht tarcansetacqonbiderelyiest r y

wi thin thejogy bt aloful® ﬁ@&gﬂieg‘is&y W@ thh BBentated mesogenic bulk of the

. monomers. However, we have now surprisingly found that compounds of formula (I)
are suitable for the formation of networks that exhibit anisotropic properties comparable

15 to those measured at the monomeric scale.

In a first preferred embodiment of the present invention, the group A may be selected:

‘ from a residue of formula (II):

20 PL(SpDym1-(Y1)k1- I

wherein:

‘ pl is a polymerizable group selected from groups comprising CHy=CW-,
CH2=CW-COO-, CH2=C(Ph)-COO-, CH»=CH-COO-Ph-,
25 CH2=CW-CO-NH-, CH2=C(Ph)-CONH-, CH2=C(COOR")-CH3-COO-,
CH2=CH-O-, CH2=CH-OOC-, (Ph)-CH=CH-, CH3-CH=N-(CH2)p1-, HO-,
HS-, HO(CH2)p1COO0-, HS(CHp),1COO-, HWN-, HOC(O)-,
CH2=CH-Ph~(O)p2,

O R"
/' \ — —_
0 W —CH— @—0}1 CH



nononers.

sel ected
wher ei n:

CH2=C( Ph) - CONH- ,
(Ph) - CH=ECH-, CH3

MAN-, HOC(O) -,
PCT/ CHO2/ 00525

10

15

20

25

However, _ _
(1) are suitable for the formation of networks that exhibit anisotropic
properti ewoaspasabl e 15 to those neasured at the nonomer PCTEIRRMOS2EN a
first preferred enbodi nent of the present invention, the group A nay be
froma residue of formula (I11): 20 P1-(SP1)m -(Y1)kl- |

P 1is a polynerizabhe group selected from groups conpri sing
CH2=CW, CH2=CWCOD, CH2=C(}h)-COO, CH2=CH COO Ph-, 25 CH2=CW CO NH-,

ml

we have now surprisingly found that conpounds of formula

2-COO-, CH2=CH O, CH2=CH OOC-,
g%, HS-, HOQ(CH2) p1COO-, HS(CH2) pi COO-,
P2y R’ O CH=CH 30 HWC-CH -4 WD 03/ 027056
O~ wherei n:

H

wherein:

w

pl

p2

RV

R"

represents H, F, Cl, Br or I or a C1.5 alkyl group;

is an integer having a value of from 1 to 9;

is an integer having a value of 0 or 1,

represents a C].5 alkyl group; and

represents a Cj.5 alkyl group, methoxy, cyano, F, Cl, Bror I;

represents an optionally-substituted C1-0 alkylene group, in which one or

more C-atoms may be replaced by a heteroatom or/and by an optionally

substituted aromatic or non-aromatic carbocyclic or heterocyclic 3- to

10-membered ring system, preferably an optionally substituted carbocyclic or

heterocyclic 3-membered ring system, or/and it is optionally possible that one

or more carbon-carbon single bonds are replaced by carbon-carbon double or
triple bond;

is an integer having a value of O or 1;

represents -O-, -S-, -NH-, N(CHz3)-, -CH(OH)-, -CO-, -CHy(CO)-, -SO-,
-CH2(S0)-, -S02-, -CH2(SO2)-, -COO-, -OCO-, -0CO-O-, -S-CO-, -CO-S-,



5 Wrepresents H F, d, Br or I or a C 1-5 al kyl group; pl is an integer
having a value of from1l to 9; p2 is an integer having a value of 0 or 1,
10 R remwessodesea CL-5 al kyl group; and R' represents a BIT/EHAY/HO5RS gr oup,
met hoxy, cyano, F, C, Br or |; 15 Spl represents an optionally-substituted
Cl1- 20 al kyl ene group, in which one or nore C-atons may be replaced by a

het er oat om or/ an x: ptéQral by, Substd tyt edarQmatd.c or nop-aromatic
car bocyclic or hgtogjr(bgsc i’cgg-§ ’t%ﬁzfg?%r%éﬁ%ddqﬁ%gqgégt gﬁ’?)rr g:f—'gfr"abl y an
optional | y substg qut ed carbocyclic or heterocyclic 3-nmenbered ring system

or/and it is optionally possible that one 20 or nore carbon-carbon single
bonds are replaced by carbon-carbon double or triple bond; m is an

i nteger having a_ value of Q or 1. 25 Y1 represents -0-, -S, -NH, N(CH3)-,
-04(04)-,8151'(:0, 1-58”45%{‘&%}5?"15‘%6V?1“°-%Qz?f§0)-, ©S02-, -CH2(S02)-, -COoD

~0CO-, 50000, -S-CO, -CO-S-, -5 WD 03/027056 PCT/ CHO2/ 00525 - SOO-,
-08G-, -S0s-, -CH2-CH2-, -OCH2-, -CH2O-, -CH=CH-, or -C-C; and kl is an
i nt eger haWitAgtian {eaihg gesiguemt dormula (15, the tere) Bh isdn be ynderetop@ g drmeting f or mul a

Geno i ng henyrie FEot] s Bl PRERR) O5 TS0 hmy compr 1 se branched or

strai ght chain al kyl ene groups 10 and may be unsubstituted, nono- or
pol ysubstituted by F, G, Br, | or CN. Alternatively
The C1.20 alkylene group Sp! may comprise branched or straight chain alkylene groups

10 and may be unsubstituted, mono- or polysubstituted by F, Cl, Br, I or CN. Alternatively

or in addition one or more of CHy groups present in the hydrocarbon chain may be
replaced, independently, by one or more groups selected from -O-, -S-, -NH-, -N(CH3)-,
-CH(OH)-, -CO-, -CH2(CO)-, -SO-~, -CH2(SO)-, -SO2-, -CH2(S02)-, ~COO-, -OCO-,
-0CO-0-, -8-CO-, -CO-8-~, -SO0-, -O80-, -SO8-, -C=C-, -(CF2)q1-, or

15  -C(WH=C(W2)-, with the proviso that two oxygen atoms are not directly linked to each
other. W! and W2 each represent, independently, H, H-(CH2)q3- or Cl. The integers q1 '

to q3 each independently represent a number of between 1 and 15.

20  More preferably, the group A represents a group of formula (III):
P2-(Sp2)m1-Y2- I

wherein:
25

Y2 represents -O-, -CO-, -COO-, -OCO-, -C=C-, or a single bond, especially -O-,
-COO-, -OCO- or a single bond;

Sp2 represents a C1_p¢ straight-chain alkylene group, especially ethylene,
30 propylene, butylene, pentylene, hexylene, heptylene, octylene, nonylene,

decylene, undecylene, or dodecylene; and

-6-



or in addition one or nore of CH2 groups present in the hydrocarbon chain
may be repl aced, independently, by one or nore groups selected from-0-,
-S-, - NI—I-w(yoBl(omsé -CHOH)-, -CO, -CH2(CO-, -SO, -CHRIED02/0052502-,
-CHZ(SO2) - OCO -OCO- O, -S—CO COS— -S00-, -0sO, -S0s-,
-GG, (CF2)gI , or 15 -C(W) =C(W) - W|th t he provi so that two oxygen
atons are not directly linked to each other. W and W2 each represent,

i ndependently, H, H (CH2)g3- or . The integers gl to g3 each

i ndependenp?y r fsemt a oljhﬁéi)i%bl@ tsweres lcapecwSB. 020 More preferably,
the group A repre?gents a®group of %f)drﬁ??ul a (I II) P2-(Sp2)m -Y2- 111
wherein: 25 Y2 remeewﬁec o930--CO-, -C0O-, -OCO, -GG, or a single bond,
especially -0-, -COO, or a single bond Sp2 represents a Cl-20
strai ght-chain aWh?ﬂeéhe group, especially et hyI ene, 30 propyl ene, butyl ene,
pentylege hexyl ene, heptyl ene, octyl ene, nonyl ene, decylene, undecyl ene,
or dodecyl ene; and -6 WD 03/ 027056 PCT/ CHO2/ 00525 p2 represents a

pol ynmeri zabl e grousp SU%Bre%éntsHCU?Ig B or CWB- (CO) p30O wherein: 5 W8
represents H, CH3, F, , Br or I, d1 % % 1. 10 The group QL is
preferably selected froma residue of forrrula (N).

p3 isOorl.
10
The group Q! is preferably selected from a residue of formula av):
P.spl(YD- IV
wherein:
15
p3 is hydrogen or a polymerizable group P! with the meaning given above; and
Spl, Yl and k1 have the meaning given above.
20

More preferably, Q! is selected from a residue of formula (V):
P4-Sp2-Y2- \Y4
25  wherein:
p4 is hydrogen or a polymerizable group P2 with the meaning given above; and

Sp2 and Y2  have the meaning given above.
30



P3-Spl-(Y1l)kl- N wherein: 15 P3 is hydrogen or a polynerizable group P 1
with the neaning given above; and Spl, Y1 and kl have the neani ng given
above. 20wbmsm2pseferably, QL is selected froma residue @CTiaHmw0bR5(V) !
P4- Sp2-Y2- V 25 wherein: P4 is hydrogen or a polymerizable group p2 with
t he meani ng given above; and Sp2 and y2 have the neani ng gi ven above. 30

-7 WO 03/ 027056 P 0052 0 0% referably selected froma
resi due of %grﬁﬂl’g%‘?/m e %B‘it?ﬁzﬁ %’Y‘l E‘fiue\’/‘ilf%ng g(iel n: P5 is hydrogen;
hal ogen; a polar group such as -CN, and -N02; or a polynerizable group Pl
with the meaning given above and with the proviso that QL does not
conprise a pol ynerizabl e gr oupP3-8pd)d3(¥Pki- nl, W1 and k1 have the neaning
gi ven above. Mire preferably, Q@ is selected froma residue of formula
(VI1): 15 P5-(Sp2-Y2)nB- VII P5 is hydrogen; hal ogen; a polar group such
as -CN, sang;=N02; or a polymerizable

P5 . ishydrogen; halogen; a polar group such as -CN, and -NO»; or a polymerizable

group P! with the meaning given above and with the proviso that Q! does not

comprise a polymerizable group; and

10

Spl,ml, Yl andk!  have the meaning given above.

. More preferably, Q2 is selected from a residue of formula (VII):
15
P3-(Sp2-Y2)m3- VII
p> is hydrogen; halogen; a polar group such as -CN, and -NO2; or a polymerizable
group P2 with the meaning given above and with the proviso that Q! does not

20 comprise a polymerizable group;

m3 is an integer having a value of 0 orl; and

Sp2 and Y2 have the meaning given above.
25

In a second preferred embodiment of the present invention, the groups C! and C3 are

selected from:



group p2 with the meani ng given above and with the proviso that QL does not

20 conprise a polynerizable group; nB is an integer
and wBp3/ozmds Y2 have the neani ng gi ven above.

orl;

enbodi ment of the present invention,

the groups C and C3 are

having a value of 0
25 I n Ccyamaopsef erred
sel ected

from -8 WD 03/027056 PCT/C}DZIOOSZS (L ~rl (L)rI (L)yr2 (43 (L)r3 ~O 6N N
O (43 (L)rl (L)r2 1-N3 N\)-L " =N NN (L)r2 (L)r3 Pr2 =L)rl
(Dr2 (Url (D@3, (L,)r3 ((I-Qr)rZ (L)réL)€242 (42 NNMNN ( ~(lapd 0S 0 S
(L)yr2 (L)rl w ph 5 L bej - CH3, , -NO2 quN or gen ri being
0, 1, 2, 3, © 0 ; ; ;
N=
L) L
@), O L)y,
L) i
>—N
N L > ; ; ;
)F?N N=N
L L),
L)y L), L)y
@),y L), (D L),
L
D O D) e Oa
N
- N-N
s \@/ R vy [ and N\
FoEy ) L
(L)rZ (L)rl
with:
5 L being -CH3, -COCH3, -NO», -CN, or halogen
rl being 0, 1,2, 3, or 4,
2 being 0, 1, 2, or 3, and
10
r3 being 0, 1, or 2.
It is especially preferred that C1 and C3 are selected from the group consisting of
optionally-substituted trans-1,4-cyclohexylene, 1,4-phenylene and 2,6~ naphthylenediyl.
15



r2 being 0, 1, 2, or 3, and 10 r3 being 0, 1, or 2. It is especially
preferred that C1 and C3 are selected fromthe group consisting of

opt i onal I'woualgtosé ut ed trans-1, 4-cycl ohexyl ene, 1, 4- phenylPERECHMBORZS6-
napht hyl enediyl. 15 -9 WD 03/027056 PCT/ CHO2/ 00525 The group
preferably selected from (L)s2 (L)s2 (L)s3 (L)s4 (L)s4 N NO (L)s4

L)sl (L)s4 (L)s3 (44 (L)s2
%E%"é‘ﬁc lﬁll_’f%f‘éf)&glé’L%@%ﬁSéﬁlf?B}(42 Ediz O i th % et nzgs CH,
éﬁg\lye or hal ogen, sl b@)ng 0, 1(L)2 3, or (ﬁ) 10 s2 being O,
S in

FEEE

(L)s3 (L)s
(L)sS (L)s

or3

10

15

L)

(L)s4 (L)s3 (L)S3
_}/_\gi ? > ’ )
N=N
L), oy L),
1 O (L)
(L)s4 (L)S2 (L)s3 (L)sz (L)sz

N (D4 ()4

Ay w2

(L)s2 (L)SZ

with:

L being -CH3, -COCH3, -NO2, -CN, or halogen,
sl being 0, 1,2, 3, or 4,

s2 being 0, 1, 2, or 3,

s3 being 0, 1, or 2 and

s4 being O or 1.

-10-
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s4 being O or 1. 15 -10 WD 03/027056 PCT/CHO2/ 00525 It is especially
preferred that C2 is selected fromthe group consisting of optionally-
substi t utwo 03/027086 cycl ohexatriyl, 1,2,4-benzenetriyl, 1,2pe¢Tr@aphobesetriyl,
1, 2, 6-napht henetriyl and 2,3, 6-naphthenetriyl. 5 The groups X1 and X2 are
preferably independently selected fromthe group consisting of -COO,
-0CO-, - - CH2- .. = CH2 - -, - CH= -C=-C- and a si.ngl.e hond. It is
espec al |y it operialy PREed R0 i 5ol e v heRom Py L Be B RO RS 1 he
group congibstituf@ 199, 4QfyctobXatriyl; O8@-beahsheftiys)] NBh S1aPRAchetd@, The integers nl
and n2 have preferably independently a val ue from1l to 3.1t is especially
preferred i:ﬁérnéphgleﬁl@ﬁ%’b&ndrilﬁﬂwhﬂl@n@r}% or 4. 15 A further preferred
enbodi ment of the present invention are conmpounds according to fornula
(1), inwhich: Ais a residue selected fromthe fornmula (VIII) 20

Y3- ( Sp23n3T2gMubd X1 Whe Keiaks préBrip il H%om i 5 ngl e
bond; n3 is %PrﬁS Pnt eger havi %g a lggl ueﬁégfgé%ﬂ}gs;ellia and n%%he p2 pa%m%tzlﬁ ave the
meani ng gi ¥ QBeveCO-GCHx=CHL, e€HdOe -O€IHaet-€HAGIbm CHE- dndrandihgle bong.

P4- Sp2-Y3 I X

It is especially prefered that X! and X2 are independently selected from the group
consisting of of -COO-, -OCO- and a single bond.

10
The integers nl and n2 have preferably independently a value from 1 to 3. Itis
especially preferred that the sum of nl +n2 is 2,3 or4.
15
A further preferred embodiment of the present invention are compounds according to
formula (I), in which: |
A is a residue selected from the formula (VIII)
20
Y3-(Sp2)n3-P2  VII
wherein:
Y3 represents -O-, -COO-, -OCO- or a single bond;
n3 is an integer having a value of 0 orl; and
25 Sp2and P2 have the meaning given above;
Q! is a residue selected from the formula (IX)
P4-8p2-y3 IX
30 wherein:

P4, Sp2 and Y? have the meaning given above;
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30 wherein: P4, Sp2 and y3 have the neaning given above; -11 WO 03/027056
PCT/ CHO2/ 00525 @ is hydrogen; hal ogen; CN;, a polynerizable group p2 with
t he meaniwg ogoyesy above and with the proviso that QL doesPaDCHOVNPRS se a
pol ynmeri zabl e group; or a residue selected fromthe fornmula (X) 5

CH3- (Sp2)n3-Y3 I X wherein: Sp2, n3 and y3 have the neaning gi ven above; 10
Cl to C3, X1 and X2 have the neaning given above; and nl and n2 are

i ntegers, wherein the sumof nl + n2 is 2, 3 or 4. Furthernore, it should

be under st@2d t highy@®Ber; dhloge®NENOf pdRM&ABE 88 PAVaHEhd MediSy gilen
conpounds of the present invention may be replaced by deuteriuny in
particul ar at saue ahdwithadmoviad drs Qrideesqeomnatibya polysatizabid gdupycl i c
noi eti es such as cycl.ghexan adicals. .The conpounds of the invention nmay
be readily prepath eﬂ@?%ﬁ£ﬁ%¥ﬂ%ﬂ€iﬁqéﬁm%?Zﬁﬁe|| 20 known to the person
skilledsin the art, such as those docunmented in Houben-Wyl, Methoden der
Organi schen Chem e, Thienme-Verlag, Stuttgart. The conpounds may for

exanpl e be made according to theHs€8pedipi3scheidds 1 and 2 in which the

following abbreviation are used: DEAD is Diethyl azodicarboxylate 25 TPP
is Triphenyl phos‘ﬁh‘i’fﬂléli THE is Tetrahydrofurane DMF is N, N-Di nethyl f ormam de

Sp2, n3 and Y3 have the meaning given above;

10 CltoC3, X! and X2 have the meaning given above; and
nl and n2 are integers, wherein the sum of nl +n2is 2, 3 or 4.

Furthermore, it should be understood that generally one or more hydrogen atoms in the
15 compounds of the present invention may be replaced by deuterium, in particular at
saturated carbon atoms and especially in saturated cyclic moieties such as cyclohexane

radicals.

The compounds of the invention may be readily prepared using methods that are well
20 known to the person skilled in the art, such as those documented in Houben-Weyl,
Methoden der Organischen Chemie, Thieme-Verlag, Stuttgart. The compounds may for
example be made according to the reaction schemes 1 and 2 in which the following
abbreviation are used:
DEAD is Diethyl azodicarboxylate
25 TPP is Triphenylphosphine
THEF is Tetrahydrofurane
DMF is N, N-Dimethylformamide
Et3N is Triethylamine
DCM is Dichloromethane
30 DCCis N, N'-dicyclohexylcarbodiimide
DMAP is 4-Dimethylaminopyridine
n-Buli is n-Butyllithium

-12-



Et3N is Triethylamne DCMis D chl oronethane 30 DCC is N,

N -di cycl ohexyl carbodiimde DMAP is 4-D nmethylam nopyridine n-BulLi is
n- But yl | iwbioafoe703¢ WO 03/ 027056 PCT/ CH02/ 00525 TMEDA is PCT/CH02/00525

N, NN , N - Tetranet hyl et hyl enedi ami ne DBU is

1, 8-Di azabi cycl o[ 5. 4. 0Jundec-7-en EE is Ethylacetate p-TsCH is

p- Tol uenes i I S NP7 03/ 027056. PCT/ CH02/ 00525 Schene 1: O OO
OCH d HWA% RS TE&%WYQ%Y%HC‘QWH}? 0 Y~ CO

DBU is 1,8-Diazabicyclo[5.4.0jundec-7-en

EE is Ethylacetate

p-TsOH is p-Toluenesulfonic acid

-13 -



OO0~ OOH Y--\,.. O0OOOO DCC, DVAP ODCMCN HOOOCN OOOOO
O O -14 WD 03/027056 PCT/ CHO2/ 00525 Scheme 2: ~BzBr ' "2C33 O HO
Acet ones BP®3QLY0&H NaH, KI C-c-o0 DWW ~Q O BzO O i) HPCTRHOZOEE ii)

TPP, DEAD, THE O -- -- OH -O

Scheme 1:

SO,

i

H
i) CH,S0,Cl © Q on
Et,N, THF _\—/—\—o o

=

pEATNIY,

MZ_\_/_\_O o

OH

DGC, DMAP °>_©_CN
DCM HG

FO L IO

MZ_\_/_\_O ©
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O- i) KOH, H2O EtOH ii) DCC, DVAP, DCM HO/ \ \ / CNNC OO/ \ Ov OO
i) p-TsOH, MeOHii) Et3N, DCMO (a Ov 0-~ NCO(-&00O0 OO-15 W

03/ 027056WB@3/h i8R/ 00525 Based on the synthetic ways drameTiCHISON2ses 1
and 2, typical exanples representing "laterally polynerizable" derivatives
of formula (I) and shown in the following list of conmpounds may be
prepared. &his,dbst is, however, to be understood only as illustrative
without IimTting the scope of the present invention:. 50 O0OCN \qgOOO
(1.1) 00 OOO\ /O BzBr °

0O K,CO,4
HO _Aceton _ BzO
o— o—

OH OH

NaH, Kl cl 0
LT

(0]
BzO
O_
0 0]
o,
i} Hy, Pd/C, EE | ii) TPP, DEAD, THF

(e o0,
sy OO

i) KOH, H,0, EtOH | i) DCC, DMAP, DCM

o
o) o}
ol
i) p-TsOH, MeOH | ii) Et,N, DCM

O

L

\_ "\
\—<O
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0010 (2.2) Oo0 :P-a0 00 (2.3) 15 The liquid crystalline "laterally
pol yneri zabl e" conpounds of fornula (I) naybe used alone or as a conponent
of a |iguwdosoyeseal m xture. Liquid crystalline naterial SPCUCHRZISRNg a
conmpound of forrmula (I) may be used in the manufacture of LCPs. A 20 second
aspect of the invention therefore conprises a liquid crystalline materi al

conprisin of:. formyla (). Prefer .the liquid crystalline
mat eri al s%%fé%g@g%%% 8?@3’%}"’&1@?}3 bpsd a@%ﬁ@@%@ﬁ%@?@ ng
conponent s“latéidly pdbinidrizable” daipeanesdiFofimigh (1 %ﬂlﬁﬁdnhh@hé’\foﬂlbwiﬁghﬁst gpnpound
of formula (I) and ma)é be sel ected from known nesogenic materials such as

t hose repofARRPUNANGRZY DR/RicppredsThis hst ig, howsyer, tade undesptaod oniyyas ithuspeative 307,

111 (1997)ithdut lin\Bhe ¢ ; ] or in patents and patent
appl i cations b US Ag%,%9%%61‘%1‘%%%@&%@?49; GB-A-2 297 556, GB-A-2 299
333; US$-A-5,560,864; EP-A-0 606 940; EP-A-0 643 121 and EP-A-0 606 939.

The formof the liquid crystal material wll depen upon the application in
which it is to be used and nay be present as a Iigﬁgllline m xture,
(co) pol ymer, el asto roqa\gg/i?ﬁr @ _p @ @t \ | ymer networ ks
have been found to of particular a Turther preferred

enbodi ment of the invention there isqyrovided a gahymer network conprising
a conmpound of forrmula (I). Preferably t ol network conprises at

| east two conponents, at |east one o which is a liquid crystalline

"l aterally

10 (1.2)

15

The liquid crystalline “laterally polymerizable” compounds of formula (I) may be used
alone or as a component of a liquid crystal mixture. Liquid crystalline materials
comprising a compound of formula (I) may be used in the manufacture of LCPs. A

20  second aspect of the invention therefore comprises a liquid crystalline material

comprising a compound of formula (I). Preferably, the liquid crystalline materials

-16 -



pol ymeri zabl e" conpound of forrmula (I). 15 The pol yner network may be
prepared by copol ynerization of a nesogenic m xture conprising: i) at

| east onawvglbsnabser/ and achiral mesogeni c pol yneri zabl e ceapemazipos2si) at

| east one " laterally polynerizable " conpound of fornmula I; and 20 iii)
an initiator. The chiral or achiral nmesogenic polynerizable conpound may be
aliquid r a ().

Al ternat i vargBe ot 18 b Eb BBt R A AT S e RN Rs e BTl e

fromthe kﬂaemmpmﬂgﬁ“rfbmmueah@haybefsaécrtaﬂﬁaﬁa Klﬂwﬁibﬂésegelﬁ’é ﬁlhwhal:sl y, the
chiral or achi rfhl pol yneri za Ie co ound has a thernotro uence which

i ncl udes aSUBARtIosE [sRaded e LU d L fBPIMpby-TBF S ign ’D’rTS/ 97) di se
further coqponeRtsr., EReRes) b'efb%) By{ (}{Ay nts%ld ;@Jgicalagnpounds

stabilizers and dyes. The a d| tional p nmeri z conmpounds preferably
conpri s aUﬁe%SxﬁééégénUS As:d;ﬁpaﬁﬁl GB%—@QZ%tSSBEGBt-Adr@%By meri zabl e

PCT Gro2) 09975 SRAT SRk 25D $o8 PG Bef PR IR A 60Tl o Spont aneous
pol ymeri zation, for exanple during storage of the mixture, may be used in
l'iquid crystal line mxtures of the present invention. A broad range of

t hese conpbimigsmiod thedivid enyafpl matgrial widlnlependrynsindhe appligatidrein whieh udﬁetlo
4-et h F ol or
(i ters, e gha af LS Bl Aol BB pRERS oolydihber, oBbBer  oq ! o

prepar ¢0 |payner gl yspellinengetworki BoBmet el Hage beendyend g dfipattidul@r

achi ral ol ymer i zahl nesqQgeni ¢ _conpound nmaybe present in _an anpunt
P us% and in a glrt%er pre grred embod{rrrli)ent of the 1r>1lventlgn there is provided a polymer

network comprising a compound of formula (I). Preferably the polymer network
comprises at least two components, at least one of which is a liquid crystalline “laterally
polymerizable” compound of formula (I).

15
The polymer network may be prepared by copolymerization of a mesogenic mixture
comprising:
i) at least one chiral or/and achiral mesogenic polymerizable compound;
ii) at least one “ laterally polymerizable ” compound of formula I; and

20 iii) an initiator.

The chiral or achiral mesogenic polymerizable compound may be a liquid crystalline

“laterally polymerizable” compound of formula (I). Alternatively or in addition, the

polymerizable compound may be selected from the known mesogenic materials referred
25 ' to above. Preferably, the chiral or achiral polymerizable compound has a thermotropic

sequence which includes a nematic phase.

The polymer network may optionally comprise further components. These include
further polymerizable compounds, stabilizers and dyes. The additional polymerizable
30 compounds preferably comprise a non-mesogenic compound having at least one poly-

merizable functional group, especially diacrylate compounds.
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10 conprising 0.01 to 99 % by wei ght of the polynmer network, preferably 50
to 95 % by weight. The liquid crystalline "laterally pol ynerizabl e"
conmpound vod o3/or7036l @ (1) may be present in an anount fronPOI/CHYYD0BRD % by
wei ght of the polynmer network, preferably 15 from1 to 50 % by weight. The
initiator is preferably a photoinitiator and may be a radical or cationic

Lhe pol y e ipsyitebll VD nat Byt SRUI 6 FRR RO eorion, BPUsRET
m xture f Lxmrhgrstoragmasﬁ theﬁfuﬁilﬁabtﬂalybe tused ibhigaRl c&y:&algﬁélﬁﬁ)&hiey optteedent N an

anount rlsln to 5 % by weight of the |iquid_crystalljne m xture,
pr ef er abl y‘n??rg’rﬂno ro? apgepiffesrogmoindsys sopmergalivavailable diveical qui d
crystall i ng,m %&ﬁdy@éﬁl‘% 6Ly 2.8 quwt - HehSEGBERAY! yrer (LCP)
net wor ks inaf I’?l of filns g;r’]%l{ thrl rd 1asepect§ll ﬂr?veqt}ﬂﬁ provi des a
LCP fi Iﬁncorrprl sing a conmpound of fornul a (I) Such LCP networks in form of

of o Le m b eie Hiern BB B v KRR S ortay o it B Proverrc

m xture i Sh({(lﬁd ag,dtagﬁleanﬁuﬁgd@ta@mﬁgnaagie pol yrrerl zed using W light to give
a cross-lin I'iquid crystal polymer (LCP) film The filmis both Iight

and tenperature stable and can be used in the manufacture of devices such
as wavegui e
o evour o SR SR8 LR cERRALIGHA bR groun
pr oper 10 escomprBinfd.0BiOXY Y5y WEEhEARE Hflpibr ndﬁvbﬂ(epﬁféraﬁl?tsb@dss gaby be used
for the formahl on of the LCP network. Transparent substrates such as
coat ed | TOVE#8Abi um tin oxi de), glass, plastic or silicone substrates,
maybe used. Preferred substrates incI ude gl ass or plastic, especially those
i ncluding a

The liquid crystalline “laterally polymerizable” compound of formula (I) may be

present in an amount from 0.1 to 100 % by weight of the polymer network, preferably
15 from 1 to 50 % by weight.

The initiator is preferably a photoinitiator and may be a radical or cationic initiator that
is present in an amount comprising 0.1 to 5 % by weight of the polymer network,
preferably from 0.2 to 2 % by weight.

20
When the mixture further comprises stabilizers, these are generally present in an amount
comprising 0.01 to 5 % by weight of the liquid crystalline mixture, preferably from 0.1
to 1 % by weight.

25 These polymerizable liquid crystalline mixtures may be formed into liquid crystalline
polymer (LCP) networks in form of films and a third aspect of the invention provides a
LCP film comprising a compound of formula (I). Such LCP networks in form of a film
may be readily prepared by polymerization, e.g. UV polymerization, of a LC mixture
according to the invention; a film comprising the LC mixture is formed on a substrate

30 and polymerized using UV light to give a cross-linked liquid crystal polymer (LCP)
film. The film is both light and temperature stable and can be used in the manufacture of
devices such as waveguides, optical gratings, filters, retarders, rotators, piezoelectric

cells or thin films exhibiting non-linear optical properties.
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5 layer of rubbed polyimde or polyam de or a |ayer of photo-oriented

phot opol yrner such as a linearly photopol ynerized polyner (LPP). The
preferredveuhsimnst es greatly facilitate uniform orientatPovcs2péses! i quid
crystalline mxture. In the preparation of LCP filnms, it is particularly
inportant to prevent the formation of 10 defects or inhonogenities. This
can be achieved by form ng the polynerizable liquid crystalline mxture
into athin film and placing the m xture between two of the

af or ement i PiFRgent HiREJd8 LaS biMiked Tothe firiRtos beted TrOMRWork. Trambkparélitst ance
until a planar order was obtained; or capillary filling the polynerizable

liquid cr y%lbwat‘i!srﬁlélchﬁ&mﬁt@ TTextindinm tingxiés), glpws, Rlasts @&B@Pﬁﬁ%ﬁaﬁ%l or to

curing, e e

hot oF i ¢ aEpPe R sl idles RIS AR of phic, SdRBDIRRERR e £

provi des day&pifinfiied polydhiietor polypinidealr adayep ofipindto- ouemtbdxp}nwtngolunbn mpuhd _

or ol act r GRGIHY DheRBINSRT P BRerd LB A ptrseed BT At | ng. o
Yating, a

filter, Ce’ﬁ‘a%%te[t@\%lﬁfm égite{tﬁh%tf?ﬂe h(ﬁucphﬁigtgﬁﬂn@%ﬂufe.cel | or a non-linear

opti caI Invention"w !l now be described with reference to
the followi ng exanples. Variations on these falli ng vm'thi n the scope of

the inventjopn will be a t t.o. a skil | 5dn the
Fol | ow ng aanBreRrRof FCF AR bl 2o AEs mperamEy eirf et 2 BEbpifie: |k
for cnygst @tbdifer inBorhBEenRCThiS calbd thl@emb |f§11n1ﬁ§‘t116|pof}ﬁﬁeriza@b hqmuc 30 _19
WO 03/ 027056 PCT/ CHO2/ 00525 EXAMPLE 1 q%ag thacryl oyl oxy)qr%%ﬁyl

4

2-1( 4- cyanesaliog mixdayq ing 4 fhin fifm;jeed phasi MjKiY58Hetweraio]

benzoyl ) OXXtLPe?ﬁ]e%ﬁgﬁeed substrates which are then sheared over a small distance until a planar
order was obtained; or capillary filling the polymerizable liquid crystalline mixture
between two of the said substrates; prior to curing, for example by UV light, preferably

15 inthe presence of a photoinitiator, such as IRGACURE™.

A fourth aspect of the invention provides an optical or electro-optical component
containing a liquid crystalline polymer film comprising a compound of formula (I). The
optical or electro-optical component may be a waveguide, an optical grating, a filter, a

20 retarder, a rotator, a piezoelectric cell or a non-linear optical cell or film.

The invention will now be described with reference to the following examples.

Variations on these falling within the scope of the invention will be apparent to a person

skilled in the art.

25
In the following examples the thermotropic phases are abbreviated as follows: K for
crystalline, S for smectic, N for nematic, and I for isotropic.

30
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50000-CN OOO >-c\-'"-0 1) 6-(Methacryl oyl oxy) hexyl
2- hydroxy-5-[ (4-{[ 6- (et hacryl oyl oxy) hexyl ] oxy} benzoyl)oxy] benzoate 10 O
O O O CHwOo3Ms6 To a stirred solution of PCT/CHO02/00525
4-{[ 6- (et hacryl oyl oxy) hexyl ] oxy}benzoic acid (7.82 g) in 60 m of dry THE
was added dropwi se triethylanmne (8.90 g) at -30 C, followed by nesyl
chlorid (Zmpﬁ_,ﬁter conplete addition, the reaction m xture was further
stirred 15 at -30 C, then a solution of 6-(nethacryl oyl oxy) hexyl
2, 5-di hydroxybenzoate (7.09 g) in 30 mM of dry THE was added dropw se. The
reaction 3 n, then_at room
t enper at ur FeTH = BEVRYeXYdel i t e and
the fil terh&@h@X%%nWQQbMteet hyI acet ate. The filtrate was pour ed on
150 m of water, the organic phase separated and washed with 100 m of 20
wat er, dried over magnesi um sul fate and evaporated to dryness. The residue
was flash chronmatogr phed on silica gel using cyclohexane / ethyl acetate
: 3/ 1 as eluent }W thaﬁryl oyl oxy) hexyl 2-hydroxy-5-[(4-
6- (et hacr yl oyl ox -Ohe 0X oXYy benza{lorl ess oil.
I

{ [
Yi e

d: 9.81 g. 0 0

MZ_\_/_\_O ©

1) 6-(Methacryloyloxy)hexyl 2-hydroxy-5-[(4-{[6-(methacryloyloxy)hexyl]oxy}
benzoyl)oxy]benzoate
10

OO

MZ—\_/_\_O ©

OH

To a stirred solution of 4-{[6-(methacryloyloxy)hexyl]oxy}benzoic acid (7.82 g) in
60 ml of dry THF was added dropwise triethylamine (8.90 g) at =30 °C, followed by
mesyl chlorid (2.92 g). After complete addition, the reaction mixture was further stirred
15 for 1h at 30 °C, then a solution of 6-(methacryloyloxy)hexyl 2,5-dihydroxybenzoate
(7.09 g) in 30 ml of dry THF was added dropwise. The reaction mixture was further
stirred at —30 °C for 30 min, then at room temperature overnight. The reaction mixture
was filtered over celite and the filter cake was washed with ethyl acetate. The filtrate
was poured on 150 ml of water, the organic phase separated and washed with 100 ml of
20 water, dried over magnesium sulfate and evaporated to dryness. The residue was flash
chromatographed on silica gel using cyclohexane / ethyl acetate : 3/ 1 as eluent to
afford pure 6-(methacryloyloxy)hexyl 2-hydroxy-5-[(4-{[6-(methacryloyloxy)-
hexyl]oxy}benzoyl)oxy]benzoate as colorless oil.
Yield: 9.81 g.
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-20 WO 03/027056 PCT/ CHO2/ 00525 2)
2-[ (4-cyanobenzoyl ) oxy] -5-[(4- { [6-(nethacryl oyl - oxy)hexyl] oxy}

benzoyl ) owgllbeewsate O OO O/ - CN OO/ OO O O 5 0 ARCcyaiHKIoeF?sOf

6- (et hacryl oyl oxy) hexyl 2-hydroxy-5-[(4-{[6-(nethacryl oyl oxy) -

hexyl ] oxy} benzoyl ) oxy] benzoate (1.83 g), 4-cyanobenzoic acid (0.48 g), DCC
(0.68 g) and DVAP (0.41 g) in 20 mMl of DCM was stirred overnight, filtered
and the filtrate was evaporated to dryness. The residue was flash

chr onat ogr &p hé{ﬂl\/hmasryﬂomyglﬁxyh%[@gcyhﬁohbnzcbﬂ)wyﬁﬂ%(éﬂ {[et(mthaestdypt e : 11 / 4
as el uent to&)ﬁ?@ﬁf %he de d product. Further pur|f| cation by

recrystal | i© Ry l?ﬁnée t?ené‘?a}‘i%mol gave pure 6-(nethacryl oyl oxy) -

hexyl 2-[(4-cyanobenzoyl)oxy] -5-[(4- {

[ 6( met hacr yl oyl oxy) hexyl ] oxy} benzoyl ) oxy] - benzoate as white powder. Yield
1.40 g. 15 This conpo nd has the foll ow ng ther rmtropl C sequence:

Cr54C(N44C) | . EXA
6- (I\/g'ghacrill oyl oxy) h pZ (?71‘[(490 oyy-5-[(~[ 6-

(et hacr yl oyl oxy) hex® ] oxv} benzoXl )oxy] b
O 0]
0

6- ( Met hacryl oyl oxy) hexyl
(

A solution of 6-(methacryloyloxy)hexyl 2-hydroxy-5-[(4-{[6-(methacryloyloxy)-
hexyl]oxy}benzoyl)oxy]benzoate (1.83 g), 4-cyanobenzoic acid (0.48 g), DCC (0.68 g)
and DMAP (0.41 g) in 20 ml of DCM was stirred overnight, filtered and the filtrate was
evaporated to dryness. The residue was flash chromatographed on silica gel using

10  cyclohexane / ethyl acetate : 11 /4 as eluent to afford the desired product. Further

. purification by recrystallization from aceton / ethanol gave pure 6-(methacryloyloxy)-

hexyl 2-[(4-cyanobenzoyl)oxy]-5-[(4- {[6(methacryloyloxy)hexyl]oxy} benzoyl)oxy]-
benzoate as white powder.
Yield 1.40 g.

15 This compound has the following thermotropic sequence:
Cr54°C(N44°C)1.

EXAMPLE 2:
20

6-(Methacryvloyvloxy)hexyl 2-({4-[(4-cyanobenzovl)oxylbenzovl}oxy)-5-[(4-{[6-

(methacryloyloxy)hexyl]oxy}benzovl)oxylbenzoate:

0
Fr 0 00

>\_§—\_/_\_O ©

221 -



OO0OOOd CN OOOO0 O -21 W 03/027056 PCT/CHO2/ 00525 1)

6- (Met hacryl oyl oxy) hexyl

5-1(4-{[ ewOrmsibmes yl oyl oxy) hexyl ] oxy} benzoyl )-oxy]-2- { PCT/CH02/00525

[ 4- (t et rahydro- 2H pyran- 2-yl oxy) benzoyl ] oxy} benzoate O OO O~ ~ 00O 0O
5 O O A solution of 6-(nethacryl oyl oxy) hexyl

2- hydroxy-5-[(4-{[6- (et hacryl oyl oxy) - hexyl ] oxy}benzoyl ) oxy] benzoate (2.44
g), 4-(tetrahydro-2H pyran-2-yl oxy)benzoic acid (0.98 g), DCC (0.90 g) and

DVAP (0. 54 1) 64(Meﬂﬁhcf§ﬂoydf)xmvﬂywa~$(4s{[Er(hfethabﬂll@ﬂ@}ty)ﬂl@?l]ox;f}ibleﬁﬁ)&ﬁdox@!lld-t he
filtrate ?vaglglrat to dryness. The residue was Tlash chronmatographed
on sili cawgiff" Gy Erymak Aydoxy)heprgyllogytheazeate 11 / 4 as el uent to

af ford pure 6-(nmethacryl oyl oxy) hexyl 5-[(4- { [6-(nethacryl oyl oxy)hexyl]-
oxy}benzoyl ) oxy] - 2-{[ 4- (t et rahydr o- 2H pyr an- 2- yl oxy) benzoyl ] oxy} benzoate as

colorless oil. 15 Yield 3.25 g. 2) 6-(Methacryl oyl oxy) hexyl

2-[(4- hydroxybenzcﬁggx AS- [f2\ { JB (p®t hacryl @yl hexyl ]

oxy} benzoyl ) oxy] beno aPe OO0 PO i‘ g 0]
tO

MZ_\_/_\_O ©

A solution of 6-(methacryloyloxy)hexyl 2-hydroxy-5-[(4- {[6-(methacryloyloxy)-
hexyl]oxy}benzoyl)oxy]benzoate (2.44 g), 4-(tetrahydro-2H-pyran-2-yloxy)benzoic
acid (0.98 g), DCC (0.90 g) and DMAP (0.54 g) in 20 ml of DCM was stirred

10  overnight, filtered and the filtrate was evaporated to dryness. The residue was flash

- chromatographed on silica gel using cyclohexane / ethyl acetate : 11/ 4 as eluent to

afford pure 6-(methacryloyloxy)hexyl 5-[(4-{[6-(methacryloyloxy)hexyl]-
oxy}benzoyl)oxy]-2-{[4-(tetrahydro-2 H-pyran-2-yloxy)benzoylJoxy}benzoate as
colorless oil.

15 Yield3.25¢g.

2) 6~(Methacryloyloxy)hexyl 2-[(4-hydroxybenzoyl)oxy]-5-[(4-{[6-
(methacryloyloxy)hexyl]oxy}benzoyl)oxy]benzoate

FODL 3o

0 0]
> g
20 o
A stirred solution of 6-(methacryloyloxy)hexyl 5-[(4-{[6-(methacryloyloxy)hexyl]-

oxy}benzoyl)oxy]-2- {[4-(tetrahydro-2 H-pyran-2-yloxy)benzoylJoxy} benzoate (3.10 g)
and BTSS (0.05 g) in 30 ml of methanol was refluxed for 3 h. The reaction mixture was
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OO 20 OA stirred solution of 6-(nethacryl oyl oxy) hexyl

5-1(4-{[ 6- (et hacryl oyl oxy) hexyl] -

oxy} benzoyb)oenyjos@- { [ 4- (t et r ahydr o- 2H pyr an- 2- yl oxy) benzoyCfractioRloeszzoat e
(3.10 g) and BTSS (0.05 g) in 30 mM of nethanol was refluxed for 3 h. The
reaction m xture was -22 WO 03/027056 PCT/ CHO2/ 00525 then evapor at ed,

poured on t et P@ﬁh Lt t dpi. e over
sodi um sul a{lre‘g/ %{% atg(g/’g%grregt% gld% t1§10 ry égggt%hxgas?g%?}gh@%\%% f a:'Slesrh(Iillledd
chr onat ogr apéreddivonsudfatel and egaporated togdrgyesh.oftexasiéud was figsh chreiaddgaphed / 1 as

eluent to afford pure 6- t hacryl oyl oxy) hexyl

2-[ (4- hydr %ﬁéﬁ%@ﬁsyfﬁwﬂggﬁaﬁfe@[ %?@FFE'Q@C%T‘&N %&@zd@ure )
hexyl ] ox - 1] _Md-

B (NEL haet ol e e B e Enasir L 1 (-
[ 6- (rreﬁhag(? ]@W}bﬁwmw}’]j?ew}e%@né@;lbssmly] benzoate 10 / OO OCN 0O O
OO0 OA S%éf%ﬁ% of 6-(nethacryl oyl oxy) hexyl

2- [ (4- hydr OXy e'nzgyl )oxy]-5-[(4-{[6- _
(et hacryl oyl - oxy) - hexyl ] oxy} benzoyl ) oxy] benzoate (1.10 g), 4-cyanobenzoic

id 15 (0.23 DCC (0. 37 d DVAP (0. 22 in 30 M of DCM was
2’? : rred 0\(/@r rﬁ'@%%t}la?lﬁ%’g"éiﬁ%%é'&He[(‘?'PY@PéQI@OYMg?YmM?@’&ﬁ[64-dEﬁyness. The
residue m&néth?c?ﬂoﬂ%ﬁ%ﬁ]oxy}benzoyl)oxy]benzoate
10

(0]
OO = 3OO

M‘;mo o

A solution of 6-(methacryloyloxy)hexyl 2-[(4-hydroxybenzoyl)oxy]-5-[ (4-{[6-

(methacryloyl-oxy)-hexyl]oxy}benzoyl)oxy]benzoate (1.10 g), 4-cyanobenzoic acid
15 (0.23 g), DCC (0.37 g) and DMAP (0.22 g) in 30 ml of DCM was stirred overnight, -

filtered and the filtrate was evaporated to dryness. The residue was flash chromato-

graphed on silica gel using cyclohexane / ethyl acetate : 3 /1 as eluent to afford the

desired product. Further purification by recrystallization from aceton / ethanol gave

pure 6-(methacryloyloxy)hexyl 2-( {4-[(4-cyanobenzoyl)oxy]benzoyl} oxy)-5-[(4-{[6-
20 (methacryloyloxy)hexyl]oxy}benzoyl)oxy|benzoate as white powder.

Yield 0.83 g.

This compound has the following thermotropic sequence:

Cr89°CN 160°CI.

25
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graphed on silica gel using cyclohexane / ethyl acetate : 3 / 1 as el uent
to afford the desired product. Further purification by recrystallization
f rom acetwo odobdanol gave pure 6-(nethacryl oyl oxy) hexyl PCT/CH02/00525

2- ({4-[(4-cyanobenzoyl ) oxy] benzoyl }oxy)-5-[(4-{[6 20

(et hacryl oyl oxy) hexyl ] oxy} benzoyl ) oxy] benzoate as white powder. Yield
0.83 g. Tgﬁz%§®§@£39d has the followi ng thernotropic sequence: C 89C N
160C I . 25°= 3/ 027056 PCT/ CHO2/ 00525 EXAMPLE 3: Preparation of
Nematic LCP Filnms 5 A solution of the foll ow ng conponent in Anisole was
prepared: _97 mﬁ@bof O (O)O) [ O- CN OOOOOO10 Further 1000 ppm

Ti nuvi n 1 23CRFRE0 HE~ 22 S| i zer, 1000 ppm of 2, 6-di - (t-butyl)-

4- hydr oxyt ol uene (BHT) |nh|b|tor were added to this mxture in order to
prevent polymerization. Polynerization was started using 1000 ppm

i nitiatbdr Asolutias of thgdoliowing36Mponend imBnisdlalwap paspaiddabl e from G ba Gei gy,
Basel, Switzerland). The m xture was stirred at roomtenperature and than
spi ncoated on a glass plate having an orientation 15 |layer to forman LCP
filmof cag7@@Qrn in thickness. This filmwas dried at 50 Cfor 1 or 2

m nutes and photopol ymerized by irradiation with W light for approximately
5 mnutes at roomte erature ina N2 atnnsphere %§ing a nercury |anp.

M‘;mo 0

10  Further 1000 ppm Tinuvin 123 were added as a stabilizer, 1000 ppm of 2,6-di-(t-butyl)-
4-hydroxytoluene (BHT) inhibitor were added to this mixture in order to prevent
polymerization. Polymerization was started using 1000 ppm initiator such as Irgacure
369 ( commercially available from Ciba Geigy, Basel, Switzerland ). The mixture was
stirred at room temperature and than spincoated on a glass plate having an orientation

15 layer to form an LCP film of ca. 800nm in thickness. This film was dried at 50 °C for 1
or 2 minutes and photopolymerized by irradiation with UV light for approximately
5 minutes at room temperature in a N2 atmosphere using a mercury lamp.

The well oriented film shows the nematic mesophase at room temperature. In addition,
this film exhibits a mean tilt angle of about 50° relative to the plane of the substrate, as

20 shown by ellipsometric measurements.
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The well oriented filmshows the nematic nesophase at roomtenperature. In
addition, this filmexhibits a nean tilt angle of about 50 relative to the
pl ane of wbe3setsérate, as 20 shown by ellipsonetric neavarammoss2s- 24 WO
03/ 027056 PCT/ CHO2/ 00525 CLAIMS: 1. Conpounds of fornmula (l1): 5 QL4Cl X
nf0 I 2Q2 4x2 C. A wherein: 10 -(C1l-Xl)nl-C2-(X2-C3),2- is a rod-1like
core formeg Substantially |linear arrangenent of the residues
represente y The synbols; A includes a polynerizable group and represents
an optionally 15 substituted nmethyl group; or an optionally-substituted
hydrocarbon group of 2 to 20 C-atons, in which one or nore C-atons may be
repl aced by a heteroatom in such a way that oxygen atons are not |inked

to one anofjher; 20nGdudtl o@%ﬁ{&%&? each case independently
optional |l y-substituted non- aro ic, aromatic, carbocyclic or heterocyclic

groups; Spreferably connected to each other at the opposite positions via
the bridging groups X1 and X2; 25 QL represents an optionally-substituted

nmet hyl group; or an
Qe cixche?
A

wherein:
10

~(ClX1)1-C2(X2-C3) - is a rod-like core formed by a substantially

linear arrangement of the residues represented by the symbols;

A includes a polymerizable group and represents an optionally-
15 substituted methyl group; or an optionally-substituted hydrocarbon
group of 2 to 20 C-atoms, in which one or more C-atoms may be
replaced by a heteroatom, in such a way that oxygen atoms are not

linked to one another;

20 Clto C3 are in each case independently optionally-substituted non-
aromatic, aromatic, carbocyclic or heterocyclic groups; preferably

connected to each other at the opposite positions via the bridging

groups X1 and X2;

25 ol represents an optionally-substituted methyl group; or an
optionally-substituted hydrocarbon group of 2 to 20 C-atoms, in which
one or more C-atoms may be replaced by a heteroatom, in such a way
that oxygen atoms are not linked to one another; and which may

comprise a polymerizable group;

-25-



optionally-substituted hydrocarbon group of 2 to 20 C-atons, in which one
or nore C-atons nmay be replaced by a heteroatom in such a way that oxygen
atons ar ewpaB/okiosked to one anot her; and which may conpr iP€&/@H02/00525

pol ymeri zabl e group; -25 WD 03/027056 PCT/ CHO2/ 00525 @2 represents

hydr ogen; hal ogen; a polar group such as -CN and -NO2; an

optional |l y-substituted nethyl group; an optionally-substituted hydrocarbon
group of 2 to 20 G atons, in which one or nore Gatonms 5 may be replaced
by a heteroatomqg?n syghegent@dtdiRh; W#ﬁﬁaﬁél@f@o&%@udﬁ% -CNHRRANTDD; one
anot her; and nmay conprise a pol ynerizabl e group en @ does not conprise
a pol yneri zabl e gr oup;anXpainoalX2subatithted maksind po@mt by optipraligaalistitled - S-,

-NH, -N(CH3)-, -N=N-,. 10 -CO C=C, . -.CH -, -CO.,. -CH2(CO -, -SO,

- CH2('SO) L] - cHBspsbon erqypgf 2 0 8bi5 b8 wich 525 iitne g
-S00-, 5-080, -S05-, mEd Qe‘x@gl%bed by X eroatofd; % uch -Gy hht o gengt_ o8k af®
singl e bond; and 15 nfnand n2 are i ntegers, each [ndependgg |y having a
value from1 to 4; winohlinkes toropeasetherhand mey cermptiseqrolpherpblgraiowgy
conprises a polynerizabl e roup. 20 2, Conpound cording to claimil1,

wher ei n hydr ocar bon in@%gd%@ﬁ@prwmﬁmwa #eed al kyl ene, as wel |

as saturated and unsaturated groups. 3. Conpound according to clainms 1 or
2, wherein the substituents include alkyl, aryl, cycloal kyl, am no, cyano,

epoxy, hal ogen, Xilahd®%3/, nrdathi independetlsorepiesdtnsO-, -85 -MH-,CONCHYPRINENGOT di Ng
to anyone of clains 1 to 3, wherein the heteroatons
10 -CO-C=C-, -CH(OH)-, -CO-, -CH2(CO)-, -SO-, -CH2(80)-, -SO2-,
-CH2(802)~, -COO-, -OCO-, -OCO-0-, -S-CO-, -CO-S-, -SO0-,
-0S0-, -SOS-, -CH-CH»-, -OCH?-, -CH20-, -CH=CH-, -C=C- or a

single bond; and
15 nl and n2 are integers, each independently having a value from 1 to 4;

with the proviso that at least one of Q1 and Q2 comprises a polymerizable

group.

20 2. Compound according to claim 1, wherein hydrocarbon includes straight-chain

and branched alkylene, as well as saturated and unsaturated groups.

3. Compound according to claims 1 or 2, wherein the substituents include alkyl,

aryl, cycloalkyl, amino, cyano, epoxy, halogen, hydroxy, nitro, and oxo groups.

25
4. Compound according to anyone of claims 1 to 3, wherein the heteroatoms
which may replace carbon atoms include nitrogen, oxygen and sulphur.
5. Compound according to claim 4, wherein the nitrogen atom is substituted with
30 groups such as alkyl, aryl and cycloalkyl.
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whi ch may replace carbon atons include nitrogen, oxygen and sul phur. 5.
Conmpound according to claim4, wherein the nitrogen atomis substituted
with 30 woamaps7osach as al kyl, aryl and cycl oal kyl . -26 WPCOR/HI2/DQR6

PCT/ CHO2/ 00525 6. Conpound according to anyone of clains 1 to 5, wherein
the group A may be selected froma residue of fornula (I11):

P1-(Spl)m (Y1) k I el n. I . DO ri,zabl roup,sel ected
from gr oups6 comhogpﬁan%gﬁé,% %&@ie&ﬁﬂgﬂ% i érr—ggae&ﬁ? E’G&QHIPA thay be

CH2=CH- COO- Ph-, séﬁb&aiﬂbﬁ@ﬂ&kidue&ﬁﬂﬁ‘ﬁlarom:CO\H,(uag) C:—IZ:C(HOCOO?'H)S- CH2- COO-
CH2=CH O, CHZ:CH-OOC-, (Ph)-CH=CH, CH3-CH N pl -, , -,

HQ( CH2) pl COO-, HS(CH2) pi COO-, HWN-, HOC(O) CH2=CH Ph- (O p2, O OA ™ O
R -1 NH HANG-CH / CH=CH N 0(%9 (Y:h‘ikwhere n:. Wrepresents H F, d,
Br or | or a C 1.5 alkyl group, Pyl |nteg having a value of from1l
to 9; p3is an igmeagds: having a vaI ue of 0 or 1,

Plis a polymerizable group selected from groups comprising CHp=CW-,
CH2=CW-COO-, CH2=C(Ph)-COO-, CHp=CH-COO-Ph-,
CH2=CW-CO-NH-, CH2=C(Ph)-CONH-,
10 CH2=C(COOR")-CH2-COO-, CHp=CH-0-, CH2=CH-O0C-,
(Ph)-CH=CH-, CH3-CH=N-(CH2)p1-, HO-, HS-, HO(CH2)1COO-,
HS(CH2)p1COO-, HWN-, HOC(O)-, CHp=CH-Ph~(O)p2,

Q
0
OH
R" . | H
A CH=CH— N NG
HWC—CH— or
e’ 0

15 wherein:

W represents H, F, Cl, Br or I or a C1.5 alkyl group;

pl is an integer having a value of from 1 to 9;
p2is an integer having a value of O or 1, -
20 R' represents a C1-5 alkyl group;
R"represents a C1-5 alkyl group, methoxy, cyano, F, Cl, Bror I;
Ph  represents phenylene; and

(Ph) represents phenyl.
25 Sp! represents an optionally-substituted C1-20 alkylene group, in which

one or more C-atoms may be replaced by a heteroatom or/and by an

optionally substituted aromatic or non-aromatic carbocyclic or

-27-



20 R represents a C 1.5 alkyl group; R' represents a C 1-5 al kyl group,
nmet hoxy, cyano, F, O, Br or |I; Ph represents phenyl ene; and (Ph)

repr esentwophmenpse 25 Spl represents an optional | y-substi Paraiiogho28

al kyl ene group, in which one or nore C atons nmaybe repl aced by a

het eroatom or/and by an optionally substituted aromatic or non-aromatic

10 member ed 11 ng- syst SLAPORHS o 1GERBHrE sIER SRR ' ffinall] | oy
car bon-car bon single Qm@eﬁbleathﬁ; dneplramecicdrbon-cabdmmnglalbbnds aieuet;ilaz:ed)byt riple
bond; m is an integer hav e of, 1 5 Y1 represents -0-, -S-,
-NH, N(CH3) -, -CI—|(CJ—|)Ca~'fo On‘é]-}fre(ﬁ Pe , -CH2(SO -, -S02-,

CH2(S02) -~ OO0y - O9an intEEPHRin avg‘ru@@fOorqos -S00-, - 080, -SC&-,
-CH2- CH2-, -0OCH2-, -CH2O CHg -C-C; ’and kI is an integer having
a val uesof 0 or ¥l 10re§reséﬁ3m®urﬁi MQMCHQ)E{CHQC&H):}-@O WMEHHOD)t,he group

Spl represents an optlonall substituted Cl-20 al kyl ene group, in which
one or nore C-atons éﬁ/z(ﬁpéree@by-%ﬂgﬁe}-oﬁ%,a@@ﬂbr QEEO

optionally substitut ed rb i r [ nbﬁgg_gerl ng system
and furthernore one or S‘?(@ rrgﬁlegeaﬁ}@ @ &(H?G%d repl aced by
a carbon-carbon doubl e t rdgpl b d npound according to clains 6
or 7, wherein the Cl1- 26ﬁia%cﬂyl%lgeégr%pcﬁé’agg

k1 is an integer having a value of 0 or 1.

10

7. . Compound according to claim 6, wherein the group Sp! represents an

optionally-substituted C1-20 alkylene group, in which one or more C-atoms
may be replaced by a heteroatom and/or by an optionally substituted

carbocyclic or heterocyclic 3-membered ring system and furthermore one or
15 more carbon-carbon single bond may be replaced by a carbon-carbon double or

triple bond.

8. Compound according to claims 6 or 7, wherein the Cj.70 alkylene group of

Spl may comprise branched or straight chain alkylene groups and may be

20 unsubstituted, mono- or polysubstituted by F, Cl, Br, I or CN.

9. Compound according to anyone of claims 6 to 8, wherein one or more of CH»
groups of the C1.20 alkylene group of Spl may be replaced, independently, by
one or more groups selected from -O-, -S-, -NH-, -N(CH3)-, -CH(OH)-, -CO-,

25 -CH2(CO)-~, -S0-, -CH2(80)-~, -SO2-, -CH2(S05)-, -COO-, -OCO-, -OCO-O-,
-8-CO-, -CO-8-, -800-, -080-, -SOS-, -C=C-~, (CF2)q1- or -C(W1)=C(W2)-,
with the proviso that two oxygen atoms are not directly linked to each other

and
W1 and W2 each represent, independently, H, H-(CH2)q3- or Cl, wherein the

30 integers q1 to g3 each independently represent a number of between 1 and 15.
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Sp 1 may conprise branched or straight chain al kyl ene groups and may be 20
unsubstituted, nono- or polysubstituted by F, d, Br, | or CN. 9. Conpound
accor di ngwom3aexene of clains 6 to 8, wherein one or norePefl/(E42/00250ups of
the Cl1-20 al kyl ene group of Spl nay be replaced, independently, by one or
nor e groups selected from-0-, -5-, -NH, -N(CH3)-, -CHOH-, -CO,

] g——%(OCO) i S— ' C% &n%o%%gding%&yon%%( 039 %ﬂ}s t&:f)g)%%erem %%gg( V\2

with the provi smebfh@éntﬁn@r@pxg‘emn@(m)are not directly linked to each
other and W and W2 each represent, independently, H H (CH2)qg3- or O,
wherein the 30 integers gql to g3 each independently represent a nunber of
between 1 and 15. -28 WO 03/02} ?g ﬁ 2/0 25 10. Conpound accordi ng
to anyone of clains 1 to 9, wherel H% group represents a group of
formulag(lll): P2-(SP2)m-Y2- 11l 5 wherein: Y2 represents -0-, -CO,
-C0O, -0CO, -C=-C, or a single bond, especially -0-, -COO, (II) or a
S|ngle bond; 10 ﬁb@fHEpresents a C 1-20 straight-chain aIkerne group,
especially ethylene propyl ene, butyl ene, pentyl ene, hexyl ene, heptyl ene,
octyl ene, nonylene, decylene, undecyl ene, or dodecyl ene; and 15 P2

represents a pol yueri zahl L.t 0P -Chca®-; -Ad8-WBe-, QF a s ¥oid; (CO) p30
especially -O-, -COO-, -OCO- or a single bond;

10
Sp2 represents a C1.20 straight-chain alkylene group, especially ethylene,
propylene, butylene, pentylene, hexylene, heptylene, octylene,
nonylene, decylene, undecylene, or dodecylene; and
15 P2 represents a polymerizable group such as : CHpy=CW?3- or
CH2=CW3-(CO)p30-
wherein:
W3 represents H, CH3, F, Cl, Bror I; and
p3 isOorl.
20
11. Compound according to anyone of claims 1 to 10, wherein Q! is selected from
a residue of formula (IV):
P3-Spl-(Y D)1~ v
25
wherein:
p3 is hydrogen or a polymerizable group P1 with the meaning given
above; and
30 Spl, Y1 and k1 have the meaning given above.
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wherein: WB represents H CH3, F, d, Br or I; and p3is 0 or 1. 20 11.
Conmpound according to anyone of clains 1 to 10, wherein Q1 is selected
from a rweiodee7oeé forrmula (I1V): P3-Sp'-(Y1)kl- IV 25 wheCEiqHo2/0PR5i s
hydrogen or a polynerizable group P 1 with the neaning given above; and 30
Spl, Y1 and k1 have the meani ng gi ven above. -29 WO 03/027056

PCT/ CH02/ 0 d fcl wh
QL i s sel obted f FOPORNT REPHE GroyBR Gors) - eads upeid® o selsdgh fogt ne “pi

is hydrogen or aspaidRerifaaii£(\group p2 with the meaning given above; and
10 Sp2 and y2 have the neaning given above. 13. Conpound according to
anyone of clains 1 to 12, wherein Q2 is selected from a residue of fornula
(VI): 15 P5-(Spl)m -(YI)kl- Vi grehn;» PS5 is hydrogen; hal ogen; a polar
group such as -CN, and -NO2; or \Q{J Sp2-¥2- v

5
wherein:
P4is hydrogen or a polymerizable group P2 with the meaning given above; and
10 Sp2 and Y2  have the meaning given above.
13. Compound according to anyone of claims 1 to 12, wherein Q2 is selected from
a residue of formula (VI):
15 P3-(SpDm1-(Yk1- VI
wherein:
p> is hydrogen; halogen; a polar group such as -CN, and -NOp; or a
20 polymerizable group P! with the meaning given above and with the
proviso that Q1 does not comprise a polymerizable group; and
Spl, m1, Y! and k! have the meaning given above.
25
14, Compound according to anyone of claims 1 to 13, wherein Q2 is selected from
a residue of formula (VII):
P6-(Sp2-Y2)m3- VII
30

wherein:
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20 polynerizable group P 1 with the neaning given above and with the
proviso that QL does not conprise a polynerizable group; and Spl, m, Y1
and kl hawe oBlog7oseani ng gi ven above. 25 14. Conpound acc®CaiGHp2t0052anyone
of claims 1 to 13, wherein 2 is selected from a residue of formula (VIl):
P6- (SP2-Y2)n8- VI1 30 wherein: -30 WO 03/027056 PCT/ CHO2/ 00525 P6 is
hydr ogen; hal ogen; a polar group such as -CN, and -NO2; or a polynerizable
group p2 with the nmeani ng given above and with the proviso that QL does

not conprise a ppéynerisgdly %eﬂ%lb@en@.ﬂ@ar'g?o@kdcﬂhﬁw 4mAVNGY; ar ¥al ue of 0O

orl; and Sp2 and Y2 havé t

e meani ng gi ven above. 10 15. Cbnpound

according to anyone Of}i)_(ﬂ%rﬂbﬁiabﬂe upli? witheheinBardh®biven EHovendd G3th the e

selected from (L)rl

(L)r2 (0r3 (L)Yr3 N NO (L)r2 (L.)rl (L)r2 -

N~L, ~115N=N Fprog}so(ahamé doks hotIogripripe 2 pelymerizatile proRp( L) r| (43

5

10 15.

15

m3 is an integer having a value of 0 orl; and
Sp2 and Y2  have the meaning given above.

Compound according to anyone of claims 1 to 14, wherein groups Cland C3

are selected from:

L)y L)y L)y D) L)g
N 0
O O G-
N= =N o)
L), (L),
(L)ﬁ 0a 1 ’
N
N \>—L ’ g@ s ’
)=N
(L)rZ (L)rS (L)r2
L)y L), (L)ﬂ @),
(L)r3 (L)IZ (L) 3 (L)rZ (L)rZ
|
N

(L)rz (L)rl

with:
L being -CH3, -COCH3, -NO2, -CN, or halogen
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(L)r3 (L OPO (42 W2 NNNN | and OSOS (L')r2 (L)rl 15 with: L

bei ng -CH3, -COCH3, -NO02, -CN, or halogen -31 WO 03/027056 PCT/ CHO2/ 00525
ri bei ng WP 030256 3, or 4, r2 being 0, 1'5 2, or 3,-and PCTRZHRI0NFS0, 1,
or 2. 16. Conmpound according to claim15, wherein CI and C3 are sel ected
fromthe group consisting of optionally-substituted trans-

|, 4-cycl ohexyl ene, 1,4- 10 phenylene and 2,6- naphthylenediyl. .17.
Corrpound according to anyone of clains 1 to 16, wherein group 2 is

sel ected from fIlhe&sRs (L), 223,(drH) (L)S4 (L)s4 N -N O )s4 NO (L)s1 (L)s3
(L NN (L)s2 (L)s2 (L)s4

r2 being 0, 1, 2, or 3, and

13 being 0, 1, or 2.

16.  Compound according to claim 15, wherein Cl and C3 are selected from the
group consisting of optionally-substituted trans-1,4-cyclohexylene, 1,4-
10 phenylene and 2,6- naphthylenediyl.

17. Compound according to anyone of claims 1 to 16, wherein group C? is selected

from:

(L)sz (L)sz ( )s3 (L)S4

L |
B e
. L) L) ML)
}/ \é , , ,
N=N

y (L)52 (L)S4 (L)SZ
( )sl (L)S3 (L)s4

f ek

(L)S4 (L)SZ (L)s3 (L)sz (L)sz

(L)s4

B

(L)SZ (L)52
15
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(L)ysl1 WO )s4 (L)s4 (L)s2 )s3 (L)s2 (L)s2 (L)s4 and and OS (L)s2 (L)s2
15 -32 WD 03/027056 PCT/ CHO2/ 00525 wth: L being -CH3, -COCH3, -N02, -CN,
or hal ogawe 03/6278%6 being 0, 1, 2, 3, or 4, s2 being 0, 1, PCT/EH03905253 bei ng
O, 1, or 2 and 10 s4 being 0 or 1. 18. Compound according to claim 17,
wherein C2 is selected fromthe group consisting of optionally-substituted
1,2,4-cycl ohexatriyl, 1,2,4-benzenetriyl, 1,2,4 15 naphthenetriyl,

1, 2, 6- napht henet W‘%l and 2, 3, 6-napht henetriyl. 19. Conpound according to
?nyone of clains 1 to 18, wherein X1 and X2 are independently sel ected
romthe group consisting of -COO-, -0OCQ, -CH2-CH2-, -CH2O, -OCH2-,
-CH=CH, -C_C &nhelagsﬁlla@r@%ﬁ.—mzo-cﬁé.oréam%nd according to claim 19,
wherein X1 and X2 are independently selected fromthe group consisting of
of -COO, -OCO and a single bond. 21. Conpound accordi ng to anyone of
clains 5 to 20, wheé&ggo, ni2,anst N2 have

s2 being 0, 1,2, or 3,

s3 being 0, 1, or 2 and
10
s4 being O or 1.

18. Compound according to claim 17, wherein (2 is selected from the group consisting
of optionally-substituted 1,2,4-cyclohexatriyl, 1,2,4-benzenetriyl, 1,2,4-
15 naphthenetriyl, 1,2,6-naphthenetriyl and 2,3,6-naphthenetriyl.

19. Compound according to anyone of claims 1 to 18, wherein X! and X2 are
independently selected from the group consisting of -COO-, -OCO-,
-CHp-CHj-, -CH0-, -OCH»-, -CH=CH-, -C=C- and a single bond.
20

20. Compound according to claim 19, wherein X1 and X2 are independently selected

from the group consisting of of -COO-, -OCO- and a single bond.

21. Compound according to anyone of claims 1 to 20, wherein nl and n2 have

25 independently a value from 1 to 3.

22. Compound according to anyone of claims 1 to 21, wherein the sum of nl +n2 is
2,30r4.

30 23. Compound according to anyone of claims 1 to 22, wherein

A is a residue selected from the formula (VIII)
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25 independently a value from1 to 3. 22. Conpound according to anyone of

claims 1 to 21, wherein the sumof nl + n2 is
accor di ngwoosampéne of clains 1 to 22, wherein
fromthe formula (VII1)

Vi1l wherein:

above; Ql is a residue selected

2, 3 or 4. 30 23. Conpound
A is a re®CacHROIRSt ed
-33 WD 03/027056 PCT/ CHO2/ 00525 Y3-(Sp2)n3-P2

Y3 represents -0-, -COO, -OCO or a single bond; n3 is an
i nteger having a value of 0 or 1; 5 and p ve the neani ng given
b

ormul a

wherein: P4, Sp2 and yg3yhaye the meaning given above; Q is hydrogen;

hal ogen; CN; a polynmerizabl'é group p2 with the neaning given above and

P4- Sp2-Y3 | X 10

with the proviso that 8 doegpRednte@PLCEO-,20L0)-pRLYIIRId Hondl € group; or a

resi due selected fromthe fornula ( CH3-(Sp2)n3-Y3 | X wherein: Sp2,
and y3 have the meani n@ gi veld agigoger havipg evalug o€d) ondg aahd X2 have t he
meani ng _gi ven above;

a d are .i nt eger wherein the sum of nl
n2 is 22 3 or 4. 25 24§gz&fﬁp%%ﬁﬁ’§qﬁ?mfeﬁ?lﬂ% EPY%%ecording to claim1 to

23, which are

10

15

20

Ql

is a residue selected from the formula (IX)
P4-Sp2-Y3 IX
wherein:

P4, Sp2 and Y3 have the meaning given above;

is hydrogen; halogen; CN; a polymerizable group P2 with the meaning

- given above and with the proviso that Q1 does not comprise a

polymerizable group; or a residue selected from the formula (X)
CH3-(SpDn3-Y3 KX

wherein:

Sp2, n3 and Y3 have the meaning given above;

Clto €3, X! and X2 have the meaning given above; and

nl andn2  are integers, wherein the sum ofnl +n2 is 2, 3 or 4.

25 24, Compounds of formula (I) according to claim 1 to 23, which are

-34 -
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-34 WO 03/027056 PCT/CHO02/00525 O CN \\ ,00O0 (I.21) OO O 0O0O0O?&
5(1.2) V. CO/ \ 0 OO0O 0O10 (1.3) 25. Use of compounds of formula
(1) accorwpngoemsel aim 1l to 24 alone or as a conponent ofPCa/dHgWIZ5Cryst al
m xture. 15 26. A liquid crystalline material conprising a conmpound of
formula (1) according to claiml1l to 24. 27. Aliquid crystalline materi al
according to claim26 conprising at |least two 20 conponents.

=O>—o/_\—/_\o O == O (t}_@_CN

\\__<O—\__./—\_O °
o]
a@n

=N P }
LalirfiacaseSotatateras
<L RN 5
I.2)

0]
0] 0
2\; \_/_\_/ o)
10
I.3)

25. Use of compounds of formula (I) according to claim 1 to 24 alone or as a
component of a liquid crystal mixture.

15

26. A liquid crystalline material comprising a compound of formula (I) according to

claim 1 to 24.

27. A liquid crystalline material according to claim 26 comprising at least two

20 components.
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-35 WO 03/027056 PCT/ CHO2/00525 28. A liquid crystalline materi al
according to clains 26 or 27, wherein the additional conponents are

m sci bl e widtoh/oetees conpound of fornula (1) and nay be sel ectradiokoeszsknown
mesogenic materials. 5 29. Aliquid crystalline material according to
anyone of clainms 26 to 28, wherein the liquid crystal material is in form

f i qui [ i | ast . ol yner_ gel or
ol yrrer et o BRI Kl ad SERREL s 26 33, Hn B! |
compound of f or mebmpbhdntsare ariskitblg withGhé comp@indof férgnud# (1) ind Mgy banuf act ur e

of aliquid crystal polynmer. 31. A palyner network conprising a conmpound of
formula (1) in cﬁ%&tf"?ﬁ%@dk%wmﬁﬁﬁoﬁ?@f;wa%sorm 15 32. A polynmer network

according to claim31 conprising at |east two conponents, at |east one of
which is a liquid crystalline conmpound of formula (1). 33. A polyner
net wor k Sac@8r diligid aysthllinemaitiabaccaRling payect diclams Podo R&avhepeindfie | i qui d

talli ter.ial ing.t. .of. cl ai 26. 2 20
cubstrate an . atgBr R i BRR TRy bl Bt GoRghBitr ea by
copol ynmeri zati on eggtomer,wﬁg@rgepqmd EEneBoEmr 1 Sing: i) at |east one chiral

or/and achiral nesogenic polynerizable conpound; 25 ii) at |east one
conpound of fornmula I; and iii) an initiator. 35. A polyner network

ol yrer | vabPe e pE b RBLAIR il ebiBlisiRk » 360bbAd (RIS acronsipe
and/ or 180 sel ectedafm oo RAdwhe iRmOgRAIre of@liQuid @hystal pSlgmer.

31. A polymer network comprising a compound of formula (I) in crosslinked or

polymerized form.

15 32. A polymer network according to claim 31 comprising at least two components, at

least one of which is a liquid crystalline compound of formula (I).

33. A polymer network according to claims 31 or 32 prepared by polymerization of
liquid crystalline materials according to anyone of claims 26 to 29 on a

20 substrate.

34. A polymer network according to claims 31 or 32 prepared by copolymerization of a

mesogenic mixture comprising:

i) at least one chiral or/and achiral mesogenic polymerizable compound;
25 if) at least one compound of formula I; and
1ii) an initiator.

35. A polymer network according to claim 34, wherein the chiral or achiral mesogenic
polymerizable compound is a liquid crystalline compound of formula (I) and/or

30 selected from known mesogenic materials.
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WO 03/ 027056 PCT/ CHO2/ 00525 36. A polyner network according to clains 34
or 35, wherein the chiral or achiral nmesogenic polynerizable conpound has a
t her not r oppo3seaence whi ch i ncludes a nematic phase. 5 PCI/GHopobIser
network according to anyone of clains 31 to 36 conprising further
conponents. 38. A polyner network according to claim37, wherein the

conponent sSpkn | Ll . i . i hizers and
dycs. 10 330 AeHfher BEckk BRBaBeloEElsSA S ORBONIRSchiR Brichia
addi ti onal pol ymaesagehlcgpolyanerirabledsmponnpi hase themmitropiRseqehice waiiipound
having at | east one poly- nerizable functional group 15 40. A pol yner

net wor k accor di nictuges p Bpmatsophaigier ei n t he pol yneri zabl e conpound is a

di acrylate. 41. A polymer network according to anyone of clainms 34 to 40,
wherein the chiral or achiral polynerizabl e nmesogenic conpound is present
in an akoufBf. Apolyn@r 6¢twozk atcordifg tn dmyonedigiidims 42 to A6 paprising fetheor k
according to claimi41l Eperein the chiral or achiral polynerizable
nmesogeni ¢ conpouﬁﬂnP?kﬁ'esent in an anount from50 to 95 % by weight. 25
43. A polyner network according to anyone of clainms 32 to 42, wherein the
liquid crystalline conpound of fornula (1) nmay be present in an anount
from 0.1 t 88 Aeolywaespetywika¢cording ipyclaim o hesin Hercamprueitideldag to claim

43, wherein the [kaui i . for (1) maybe present
S e e A BT e e
10
39. A polymer network according to claim 38, wherein the additional polymerizable
compounds comprise a non-mesogenic compound having at least one poly-

merizable functional group

15 40. A polymer network according to claim 39, wherein the polymerizable compound is

a diacrylate.

41. A polymer network according to anyone of claims 34 to 40, wherein the chiral or
achiral polymerizable mesogenic compound is present in an amount from 0.01
20 to 99 % by weight.

42. A polymer network according to claim 41, wherein the chiral or achiral
polymerizable mesogenic compound is present in an amount from 50 to 95 %
by weight.

25

43. A polymer network according to anyone of claims 32 to 42, wherein the liquid
crystalline compound of formula (I) may be present in an amount from 0.1 to
100 % by weight.

30 44. A polymer network according to claim 43, wherein the liquid crystalline compound

of formula (I) may be present in an amount from 0.1 to 50 % by weight.
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-37 WD 03/027056 PCT/ CHO2/ 00525 45. Use of a polynmer network according to
anyone of clains 31 to 44 in the manufacture of devices such as wavegui des,
optical gwetmfg®sefilters, retarders, rotators, piezoel e®CmicHKC®DI2S OFr
thin films exhibiting non-linear optical propertiés. 5 46. An optical or
el ectro-optical conponent containing a polyner network conprising a
conpound of | a I t I onponent
accordi ng 8?%%1 %gm% né%quﬁé'lg @B‘g\/\gagggneg}f%&gﬁggi)p] i g%atl ng, a

filter, ar et ar GemufRtreo bhld®fces dudh Bznslegaites, opiiail gratmgs &ilterNretdrderar

optical cell or film 15 -38
rotators, p1ezoelectnc cells or thin films exhibiting non-linear optical

properties.
5
46. An optical or electro-optical component containing a polymer network comprising a
compound of formula (I).
47. An optical or electro-optical component according to claim 46 which is a
10 waveguide, an optical grating, a filter, a retarder, a rotator, a piezoelectric cell
or a non-linear optical cell or film.
15
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