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#EN
conponents.: Ph8ER.AaIBpS S - I i pkabl e liquid crystals,RAN 6828/d 28 ovi ded
with a suitable anbunt of a ptoteitnitiator, can be orientated on a

substrate or in a cell by suitable orientating layers or in a field and
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bl h hi gh
tenporat ur oo Ik g 2y StAilne LAMBoERYs PHAMp 39 D BRN8Y ey " gu des,
optical g5 diquidd crystaellme rpixduoes akhichc coataia sug c@m§0|h@¢i5n§nﬁon | i near
opt i cal (NLO)ché’i?ot%'étth%e %th?s-hﬁEdeé’t Ougfi‘tﬁgtu(‘ag ?mgirbtrlleﬁﬂk conponent s

can be used, “for exanp requency n colour filters.
Furt her properties such as for exanmple, the birefringence, the refractive

i ndex, the transp y I r earar grevitdeddependi ng
onthe field of ugg@@@ crcf‘éxsclmlf‘éﬁé Tlahd cr%’célg ahich % e ?{:ers Sh0§| nding_

a strong abs¥Wifh j@Ruitable 6!"'}%1'1 Bf %)9?‘1%951"’&!3%{" O‘{)a@ E’ﬁeof'fep aed oy
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thermal stabilit bi | i

sol n co stability
t owar ds el ec?F’F’cg’?? I'BsﬂHﬁ l{@lt@c?g% W?Qﬁggdﬁgt ﬁ‘%aﬂﬂgqlﬁg oul d
possess a sulighblaf a&aﬂmtaeewavehmgihpeﬂhmsvucau@athemb)amoduzeﬁerr] Cto
about +100[e [ 0 1&] C.
Mor eover, ékgm{%&gﬁagt hig'it ghrfga‘(aébg'a%ét ?Igﬁ]dslcnéé’l}]@ﬁ &B fd vvavel ength
range f or thsuobeas,sémr fexamplebavave gutdes, optical grids and filters,
15 piezoelectric cells and cells having non-linear optical (NLO)
properties, etc., can be produced. Such optical components can be
used, for example, in frequency doubling (SHG) or in colour filters.

Further properties such as, for example, the birefringence,
20 the refractive index, the transparency, etc. must fulfil different
requirements depending on the field of use. For example,
materials for optical filters should have a strong absorption in a
direction perpendicular to the filter surface.

25 The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in common
solvents and a good stability towards electric fields and electro-
magnetic radiation. They should possess a suitable mesophase in
a temperature range from about 25°C to about +100°C, especially

30 from about 25°C to about +80°C. Moreover, they should have a
strong absorption in the desired wavelength range for the uses
set forth above.

Since liquid crystals are usually used as mixtures of
35 several components, it is important that the components have a
good miscibility with one another.
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Since.liquid crystals are usually used as mxtures of several conponents,
it is inmportant that the conmponents have a good miscibility with one
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15

There is accordingly the need, especially for SHG uses, to
produce mixtures which are distinguished not only by a high
chromophore concentration, but also by a good orientation
stability.

20

By incorporating chromophores into networks high concen-
trations of the active additives are achieved without phase
separation or aggregate formation occurring and without the
long-term stability of the photo cross-linked liquid crystals

25 being influenced. Moreover, the chromophores can orientate in an
electric field perpendicular to the optical axis of the prepolymer-
ized polymers; this leads to a high SHG efficiency.

The present invention now provides compounds which are
30 suitable in an outstanding manner as single components or as
components of such liquid crystal mixtures. These compounds
have the general formula

35



| zed* pol yners;

this leads to a high SHG efficiency.

The present

i Avention now provi des conpounds which are 30 suitable in an outstanding

manper as single conmponents or as
These conpounds

m Xt ur es.
3

wherwherein

cross-1| i nkabl e, NBSCnd A2

Alerr]

conpounds of fornula I

represents a

ach represent a cgos&ﬁﬁkébl@ﬁ OpRg0and

r ol ¢ %roup. Since the
i n accor @enie rPUR; and i nvention or their

m xtures often hax® a mesophaserephéderftdnabdichroicogr@ip.ated by the
application of an electric or magnetic field prior to the

cross- i nki ng. A uniformlayer can be produced in 10 this manner.

Preferably, the n$ipegethe conmpounds ofr forandaAl ey atcertance witH the
of the generﬁlve%rorrr\%? theirlr?xixtures_ often havé el Hesophase, they can be
orientated by the application of an electric or magnetic field

prior to the cross-linking. A uniform layer can be produced in

10
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35

this manner.

Preferably, the mesogenic groups Al and A2 each signify a
group of the general formula

DA
n B!

wherein
rings C and D

Z1

Z2

Z3

each independently signify 1,4-phenylene,
which is optionally substituted with
halogen, methyl and/or cyano, or pyridine-
2,5-diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-
diyl;

signifies -CH2CH2-, -CH20-, -CO0-, -00C-,
-(CH2)4- or -(CH2)30-;

signifies a single bond; -CH2CH2-, -CH20-,
-OCH3-, -CO0-, -00C-, -(CH2)4-, -O(CH2)3-
or -(CH2)30-;

signifies -(CY2)m-, -O(CY2)m~, -(CY2)mO-,
-(CY2)mCOO0-, -(CY2)mOO0C-,
~(Si[(CH3)2]0)m~, -OCH2(Si[(CH3)2]10)m~,
Si[(CH3)2]CH20- or -NHCH2(Si[(CH3)2]0)m-
Si[(CH3)2]CH2NH-;

signifies hydrogen or fluorine;

signifies 0 or 1;

signifies a whole number of 1 to 16; and
signifies a cross-linkable group such as

cgnponents of such liquid crystal
have the general fornula [err] 35
Alerr] and Alerr] each represent a

group



wher &in rings C and D each independently signify

1, 4- phenyl ene, which is optionally substituted
with 20 hal og‘@n, nmet hyl and/or cyano, or

pyri di ne- 2,5-diyl, pyrimdine-2,5-diyl,
trans-1, 4- ethylene, agrylatexynethacyylate,

trans-1, 3-di oxane- 2, 5- -chloroacryl -phefVicrviate Z[err]
signifies -CHerr]CH err]-, -CHFerr CE _&%e,, ZCfE ygigry ’

“(CHerr])[err]- or -(CHerr])[ &¥ylgylphenylene, acpylamide,
Si gni[ fi e]s ‘a single bond; - Cl(-l[Ca{ rnh&[lg@%ﬂy]riamidé;-l[%x_'dﬂéﬁoa)crgr[armide,
-OCHerr]-, -COO, -00OC, - r - - . -, .
or - (CH2)30-; Z[err] ?‘Phehyfaéry'agﬂ@ﬁ’f {‘3@9’&( E&%"&l’?’?) feid ] -,
-Q(CY[err])[err]-, -(CY[err] )][eresle:, Gyl ether, vinyl ester, styrene

rr

(Y CoO-, -(CY S .
- g Si %?g—ﬂ[ ZaE (ra]r ; ][ err]]0) E er E]e , 2%&{‘)&%’&5{'?@{’& (?Sr[yé?_P?']Wer r]-,
Si[(CHerr])[err]]CHerr] O or denudtive,] oRipicCHoidr defivativeq] Rimaric
fluorine: 35 n ¥ acid derivatiye qr,§' ffipars e 00°n of
signifi ek0a whol e nunber of 1 t detivativg;dwhich is OptiQR[a,HM |substituted

signifies a cross-Ilinkabl e groupgy
: e s SR Phe,
2-chl oroacryl ate, 2-phenyl acryl falogen.

acryl oyl phenyl ene, acryl am de, nmet hacryl am de,
2-chl oroacryl am 5 . . - phenyl acryl am de, epoxy,
i taconi ¢ acid dfdmpounds of formula | in whigh, the %Vf%mg C dFoMPS ester,

styrene 15 Al and A2 have the same sigrificantievare eispesially, peéfertediei ni ne

Groups Al and AZ of formula | in which rings C and D each
independently signify 1,4-phenylene, which is unsubstituted or
substituted with fluorine, pyridine-2,5-diyl or pyrimidine-2,5-
diyl are particularly preferred. Z' in groups of formula Ii

20 preferably signifies -CH20-, -COO- or -0O0C-; Z2 preferably
signifies a single bond, -CH2CH32-, -CH20-, OCH2-, -COO- or -O0C-;
Z3 preferably signifies -(CY2)m-, -(CY2)mO-, -(CY2)mCOO- or
-(CY2)m00C-; and Y preferably signifies hydrogen.

25 The cross-linkable group R1 preferably signifies acrylate,
methacrylate, 2-chloroacrylate, 2-phenylacrylate, acryloyl-
phenylene, acrylamide, methacrylamide, 2-phenylacrylamide,
epoxy, vinyl ether, vinyl ester, styrene derivative, maleic acid
derivative or fumaric acid derivative. These are the groups which

30 can be cross-linked photochemically after orientation of the
compounds of formula | in a field. Acrylate, methacrylate, vinyl
ether and epoxy are especially preferred groups R1.

The dichroic group A3 preferably signifies a group of the
35 general formula



derii vative, maleic acid derivative, fumaric

acid derivative or a cinnamc acid 10 derivative,
which is optionally substituted 5 wi th methyl,
met hoxy, cyano and/ or hal ogen.

Compounds of fornul asl~n whic ' x 15 Alerr] and

Al err] have the h H"’ G oups
Alerr] and Alerr] ‘of ful a /[ e D each

I ndependently signify 1, 4-ph substityted or

substituted with fluorine, pyridine -2, 5-diyl or pyrimdine-25- ! diyl

are particularly preferred. Zerr] in groups of forrmula [err] 20 preferably
signifies -CH[err]&P, r-eﬁg} or -0O0C-; Z2 preferably signifies a single
bond, -CH err]CH e ]e -CH err]O, OCCHerr]-, -COO or -00OC; Z[err]

)

preferably signifiksgs ECahdri]) [ eeadh ind¢mdenily [ signife- ,1,4-pHenyiene,
-(CY[err])Eerr] COO or -(CY[ ngx;? I kgnifies
hydr ogen. E;25 The cross-| F‘[rllﬁaa%l e g %tdgﬁgﬂgrﬁ%ﬁ e%gﬁgzﬁsi‘gni fies
acryl at e, net hacryl ate, 2- chihalegenymety! 2ndvarycyangl ar Qyridingt oyl -
phenyl ene, acrylam de, methacryl gnglg; l?-rrgf@wi@ﬁéﬁiwl,’ tran§&oyy, vinyl

ether, vinyl ester, styrene derivatlVveg, el c acl darlvatl e_or
fumaric acid derivative. These ar@/dlaBeyyl§ngs qthitéansd ,3aAiaxanerés2= | i nked
photochem cal |y after orientatiorgjgf: t he conpounds of formula I in a

bref er rediBroups FEGrT ot V'inifies dfgnpbe@Veng it dsr eblary
signifies a group of the 35 generglly fsabstitated with hkkygdn, methyl
and/or cyano, or pyridine-2,5-diyl or
pyrimidine-2,5-diyl;
ring G signifies 1,4-phenylene, which is option-

15 ally mono- or muitiply-substituted with
halogen, methyl, dimethylarhino, amino,
nitro and/or cyano, or pyridine-2,5-diyl,
pyrimidine-2,5-diyl, 1,4-naphthylene, 2,6-
naphthylene, 2,5-pyrazolediyl, 2,5-

20 thiazolediyl, 2,5-benzthiazolediyl, 2,5-
imidazolediyl, 2,5-pyrrolediyl or 2,5-
thiophenediyl;

4 signifies -CH2CH2-, -CH20-, -CO0-, -00C-,
-(CH2)4-, -(CH2)30-~, -COO(CH2)p- or

25 -COO(CH2)p0~;

Z5 and 27 each independently signify a single bond,

-CH2CH2-, -CH20-, -OCH3-, -CO0-, -00C-,
-(CH2)4~, -O(CH2)3- or -(CH2)30-;

Z6 signifies -N=N-, -N(0)=N-, -CH=CH- or
30 -CH=N-;
nand g each signify 0 or 1;
p signifies a whole number of 1 to 16;
r : signifies 0, 1 or 2; and
R2 signifies hydrogen, halogen, cyano,
35 -CH=CHNO2, -CH=CHCN, -CH=C(CN)2, nitro,

a dialkylamino or cyclobutylamino group or



wher gj.n rings E and H each independently signify
1, 4-phenylene, 5 which is optionally substituted with

hal pgen, nethyl and/or cyano, or pyridi@e- 2,

5-diyl, pyrimdine-2, 5-diyl, trans- 1, 4-

%Cl ohexyl ene olr: trans-1 , 3- pli O?a?naﬂ@‘jl'%lkoﬁy or a]kanc\%ﬁox group, diyl;
ri ng si gni fi.e - phenwvil ene | I's.qQption-

ally substituted with hal ogen, r‘Pél?'ﬁsl 1S op%longlly Substitutdd' Wi and/ or

cyano, or pyridine-2,5-diyl or methoxy, cyano and/or halogen,pwithnthi ne- 2,

5-diyl; ring G ela TR 4: phanydxe b IS
option- 15 prov‘%‘)?g/ﬁ#ﬁﬁ@hégrrﬁupf i)ﬂpl %@Hﬁg#ﬁ]ut ed with
hal ogen, Sethyl, di methyl ani no, subistisuted anthraquinone group of the nitro
and/ or cyano, or pyridine-2,5-di

pyrimdine-2,5-diyl, 1 ,4-napht Rﬁneerl]’gl, fé),rgl_ula

napht hyl ene, 2,5-pyrazolediyl, 2,5- 20

t hi azol ediyl, 2,5-benzthiazolediyl, 2R% 0 R?

I m dazol ediyl, 2,5-pyrrolediyl or 2,5

t hi ophenedi yl ; [err] les -CHerr]CHerr]-,
-CHerr]O, -COO, -X -(CHerr])[err]-,
-(CHerr])[err]O, - G )

-COO(CH err])[err]O; X ea I ndependent |y
signify a single bond, -CH err] err]-,
-CHerr]O, -OCH err]-, -COO, -00OC,

-(CHerr])[err]-, err])[err]- or -(CHerr])[err]O; Z[ err]
signifieia-N:N-, Wh%%ﬂ{\l-, _CH=CH or 30 . - CHEN-

n and q rimghl si gni fy 0 signifies 1,4-phenylene, which is optiogirgnifies
a whol e nunber of 1 to 1 6; : : | GRLERGS 1 or 2
and Rl err] salug ms?'l?%%‘t%eadr (%%}Pl, hﬂgpgﬁé%ég@naﬂdéS

-CH=CHN( err], -CH=CHCN, - CH=C(®N) E¥anp, mtpwjxdine-z,s-a?ylr,]’pyriml ine-
2,5-diyl, trans-1,4-cyclohexylene or
15 ~ trans-1,3-dioxane-2,5-diyl;
Z8 signifies -CH2CH2-, -CH20-, -C00-, -00C-,
-(CH2)4-, ~(CH2)30-, -COO(CH2)p- or
-COO(CH2)p0~;

Z9 signifies a single bond,
20 -COO(CH2)pN(CH3)-, -COO(CH2)pNH-,
-CH20-, -0OCH2-, -CO0-, -00C- or -NH-
S signifies 0 or 1;
p signifies a whole number of 1 to 16; and
R3,R4,RS and R6 each independently signify hydrogen,
25 halogen, cyano, -CH=CHNO2, -CH=CHCN,

-CH=C(CN)2, nitro, hydroxy, a dialkylamino
or cyclobutylamino group or an alkyl,
alkoxy or alkanoyloxy group, which is
optionally substituted with methyl,

30 methoxy, cyano and/or halogen.

The dichroic residue A3 also preferably signifies a residue
of the general formula



a;di al,kyl am no or cycl obutyl am no group or

6 an al kyl,

which is optionally substituted with
cyano and/ or hal ogen, with the
r =0, Rerr] signifiesa 5
ant hr aqui none group of the

10 wherein ring |

opti on- . g
and/ Za‘@?)? %8
2,5-diyl, trans-1, 4-cycl ohexyl ene’dr 3}

, 3-di oxane-2, 5-di yl; Z[err]
-CHerr]G, -COO, -0CC,

-(CH[err])[err]O,h-
COQ( CH2) pO-; wne e”?[erﬂ

Crilerr] G, Jooerrl-. -0 indty Ueistituted with Halogen,

ignifies 0 or 1, p

S
1 6; and methyl and/or cyano, or pyridine-2,5-diyl,

?Jkoxy or al kanoyl oxy group,

CH err])[err]- or

nmet hoxy,
provi so that, when
R* substi t ut ed
general fornula [err]
!

G ies 1, 4-phenyl ene, which is
ed with hal ogen, nethyl

VA1 di ne-2, 5-diyl, pyrimdine-
5 trans-1
Rsignifies -Cmﬁgrr]CH[err]-,
-(CHerr])[err]-,

signifies a single bond, 20

COO(CH err])[ermng QH err])-, sipofies] d;4iphenylene, , which is

nunber, of 1 to

pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-

diyl;

10 Z8 signifies -CH2CH32-, -CH20-, -COO-, -00C-,
-(CH2)4-, -(CH2)30-, -COO(CH2)p- or

-COO(CH2)p0-;

Z° signifies a single bond,
-COO(CH2)pN(CH3)-, -COO(CH2)pNH-,
15 -CH20-, -OCH3-, -CO0-, -00C- or -NH-;
S signifies 0 or 1;
p signifies a whole number of 1 to 16; and

R3,R4,RS and R6 each independently signify hydrogen,
halogen, cyano, -CH=CHNO3, -CH=CHCN,

20 -CH=C(CN)2, nitro, hydroxy, a dialkylamino
or cyclobutylamino group or an alkyl,
alkoxy or alkanoyloxy group, which is
optionally substituted with methyl,
methoxy, cyano and/or halogen.

25

The terms used above will be explained hereinafter:

"halogen” signifies fluorine, chlorine or bromine, especially

fluorine;
30

"1,4-phenylene, which is optionally substituted with
halogen, methyl and/or cyano," embraces in the scope of the
present invention 1,4-phenylene or substituted 1,4-phenylene
such as, for example, 2- or 3-fluoro-1,4-phenylene, 2,3-difluoro-

35 1,4-phenylene, 2,6- or 3,5-difluoro-1,4-phenylene, 2- or 3-



R3, R4,.R5 and R6 each i ndependently signify hydrogen, 25
hal ogen, cyano, -CH=CHNJ err], -CH=CHCN
-CH=C(CN)[err], nitro, hydroxy, a dlalkglanlno
cycl obutyl am no group or an al kyl al koxy or
al kanoy! oxy ahtlonp;1,éhphenytene, 2 3-dichloro-1,4-phenylene,og; 6oraif 13,5-

substituted yohfbrgE| h{-ghﬁ@/lene 2- ord%ebrgéno 4 %hgﬁglr fjg%’y ﬁ.y Gho_and/or

hal ogen. I'c Tesl nifies a
resi due Imetrylybifphenyleng, 4- or 3-cyano-1 4~phenylene and the

7 [err] like: wher ein ring | signifies

1, 4- phenyl ene, which is 5 optionally substituted
wi th hal ogen met hyl and/or cyano, or

pyridine- 2, 5 di yI®1,4-phenylene, which is optlonally)yéutfét@hutedZV\ﬁtlﬂl yl,
trans-1, 4- §¥£

trans-1. 3- d4iRalageny rgethyl dlmethylamtno, ammo, itro &nsqr/orlqyano Z[err]
si gni fies - Gihbra¢edirerthe- scopdofr tHeOpreséd@Oinver®io® in addition to the

(O e 1)1 Sl ik ied L8k S2P G OH tfhenttene, 2 von
-%%mr%;;ﬁmﬂj}mmmﬁ&}phenﬂgﬁ@aﬁ rthep iike; e ponc

"dialkylamino" groups embrace dimethylamino,
diethylamino, dipropylamino and diisopropylamino groups;

15 "alkyl, alkoxy or alkanoyloxy groups, which are optionally
substituted with methoxy, cyano and/or halogen," embrace in the
scope of the present invention groups in which the alkyl group can
be straight-chain or branched and which preferably has 1 to 12
carbon atoms. The groups can be mono- or multiply- substituted

20 with methoxy, cyano and/or fluorine, chlorine or bromine. Methyl,
ethyl, propyl, butyl, pentyl, methoxy, ethoxy, propyloxy, butoxy,
acyloxy, propanoyloxy, butanoyloxy and the like are particularly
preferred groups.

25 The mesophase type of the compounds in accordance with
the invention can be influenced by varying the rings in the meso-
genic side chains A1 and A2. Thus, aromatic rings such as phen-
ylene have the tendency to produce smectic phases, while satur-
ated rings such as trans-1,4-cyclohexylene or trans-1,3-dioxane-

30 2,5-diyl promote nematic tendencies. Preferably, the mesogenic
groups Al and AZ signify a group of formula Il in which n = 0 such

as, for example
R11_za1@_z11_
II-a

35



15 ° . -CHerr]O, -OCH err]-, -COO, -0O0C or -NH;

S signifies 0 or 1, p signifies a
whol e nunber of 1 to 1 6; and 9R[err],R[err],R[err] and R[err]
each independently signify hydrogen, hal ogen,
cyano, - CH=CHNOVBEIrgjn - CH=CHCN, 20 - CH=C( CN) 2,

nitro, hydroxy,p tRl Kyl am no gjanifies n i ; -
cycl obut yl am no @%p or an al kzllfn les phenylene, which is o;ﬁ'ional koxy or

al kanoyl oxy group, which is y substituted with fluoringp: i onal Iy
substituted w thlt tret hyl, signifies -CH2CH>-, -CH, el h@OQ-,cyeQg-and/ or
hal ogen. 25 The terns k%fci above(tg-xr/}\%i): e exp'l ai ned hereinafter:
"hal ogen® signifies fluorine, CT( 2/)de Yr - r especially fluorine;

ﬁol h" llzm S?enyl ene, wegighifles opCHeN&H,y-(DH®E) 'ao;?]ed with

al ogen, nethyl and/or cyano," CE n the pe the pr esent

I nvention 1, 4- phenyl ene or subs@%ﬁ@?gb&cﬂhméﬁéo C rsuch as, for

ngnpl e, 32-5 g_rfmffl uorlo;fl, ﬁ phlesighiﬁes, a wheldi humber- o84 ta, #2plaedy! ene,
, 0- 0or 3,o5-dlTpypro-1, 4-pheny i D= - .

8 chl oro- 1',# 4- phenyl ene, 2§8ﬁ1f&%ﬁ oféoryfa,tf-’pﬁ'é%tﬁaecﬁg!ati’ 6\-/m(¥rI 3, 5-

di chl or 301, 4- phenyl ene, 2- or 3thesmr-epaxyhenyl ene, 2- or

3-net hyl - 1, 4- phenyl ene, 2- or 3-cyano-1, 4-phenyl ene and t he like, 5
"1, 4- phenyl ene, which is optignally substituted with hal n, methyl,
di net hyl ani no, aRvefgrably: the ao?iahmwcg@m "Aéj SIgRifigs a2 3y oup ngggcope of the
present invgeheP4l fHrmdgd tion to the
DO
15 n r q I11-a
or
R o nat
_ﬂ@z« '
R 0 RS IV-a
wherein
20 rings E' and H1 signify 1,4-phenylene, which is optionally
substituted with fiuorine;
Z41 signifies -COO(CH2)p'- or -COO(CH2)p'0-;
Z51 and Z71 each independently signify a single bond,
-CH2CH2-, -CH20-, -COO- or -00C-;
25 n, q signify O or 1;
r signifies 1;
p' signifies a whole number of 4 to 12;
R21 signifies nitro or dimethylamino;
ring (1 signifies phenylene, which is optionally
30 substituted with fluorine, or trans-1,4-

cyclohexylene;



ri ngs .enunerated above also 2- or 3-nitro-1 ,4- phenylene 2- or 10

3-di al kyl anmi no- 1, 4- phenyt ene and the |ike; "di al kyl am no" groups
enby ace dlnethylanrno di et hyl ani nd) di propyl ani no and dii sopropyl am no
groups; 15 "al kyl, al koxy or al kanoyl oxy groups, which are

optional ly s@$Stituted wit hsrg!‘tlﬁesy‘CQQé(ﬁidz eI/cn'r -(BQOQGH@) ‘Qefrbr ace in
t he scope of ighe present i ng@iw]gg &rs ogbﬁgg N(tH%')QUp can

be strai ght-chai m or branched an era Y has car bon
atoms. The groups can be nono- )pNHrbsti tuted 20 vvrth net hoxy,
cyano and/or flugrine, chlorineg nlﬁéf’r@rlﬁ' 1Nbatr{wl et hyI propyl,

butyl, pentyl, y. 0 ME 0

pr opanoy| oxy, but%J:Bgl%( gr%g Pi 'P(%V%lrtbep%{gﬂ)%éﬂnﬁﬁﬁyg‘ven @f&rred
groups. 25 The nesophase type of the conpounds in accordance with
the invention ca nfl.uenced by v i.ng the rings in the meso- genic
si de chains A[erﬁorﬁﬁﬂuﬁ[jér‘?fctg?ré/%” r§r(§ﬂ§FPE§ rings such as phen- yl ene
have the tendency to produce smectic phases, while satur- ated rings

such as trans-1, 4-cycl ohexyl ene or trans-1, 3-di oxane-0 0 2,5-diyl pronote

nemati c tendencr es. ref erqbl y, e C grou [err] and Alerr]
signify a grpum-¢CHz.e epp @ \ Q—(§Hdh—0 , for exanple
[err] H

ring CJerr] S|gn|f|es phe

ei
- KA Dy
err] |n|f
-CHerr]CHerr]-, -CHerr]0O, -COO, -0OC,

ally substltuted with fluorine;
10

wherein r signifies 1; R21 signifies nitro; Z41 signifies
-COO(CH2)p'0-; and the remaining symbols have the afore-
mentioned significances,
15 are particularly preferred. Especially preferred compounds of
formula I-a are those in which q signifies O.

The compounds of formula | in which A1 and A2 have the

same significance are very readily accessible synthetically and

20 can be produced, for example, analogously to the methods
illustrated in Schemes 1 and 2. Thus, dichroic alcohols (2) and,
respectively, (6) can be reacted with bis{2,5-bis[4-(w®-acryloyl-
oxyalkyloxy)]phenylcarboxy]benzoic acids (1) and, respectively,
(7). This esterification can be effected, for example, in the

25 presence of N,N'-dicyclohexylcarbodiimide and 4-(dimethyl-
amino)pyridine in dichloromethane or another suitable solvent
such as e.g. chloroform. The dichroic alcohols are known or can be
prepared, for example, from the esterification product of 4-
hydroxybenzaldehyde (3) and a chromophore-containing benzoic

30 acid (4) by reducing the aldehyde (5) with sodium borohydride.

Compounds of formula | in which A1 and A2 are different
can be produced starting from asymmetric 2-[4-(®-acryloyloxy-



5 . -(CHerr])[err]- or -(CHerr])[err]O;
Z[ err] signifies -(CHerr])[err]'-, -(CHerr])[err]' O,
-(CHerr])[err]"COO or -(CHerr])[err]1100C; m
signifies a whole nunber of 4 to 1 2; and Rl err]

signifies acalkypdey ﬂf?ér‘fﬁ%é)‘békﬂ S‘U[Qy{cnleﬂ:r o%loxg/alkyiox Jphenyl- €t her or

|
epox the di chroic ou s a“group of the
gﬁne¥a| f or nRATROXY er_pzorc ag:ds These can be premm.ﬂerzwample, gy |th§s

E[err] and Hnenolestarificdtion, 4f thSrdimirox eaiaald%mm.a thl ¥ 4-(0-

bstituted wt
000 i e 135y oRVEIS Tsabengeic prfek Fp) the monoester” g siibequantyy or 11
each i ndepenresterificatiomi witha asiothee Mnﬁacryloyloxyalkyloxy)benzonc

SIC';LIG][ ;,] g"'gréélb to thel 8k es{& OxXi95RioR" wutﬂo.rrgnsﬁl reagent. glVesthe

signifies a e@srepanding asymmaetric2:2-[4-(w-acryle@doxyalkyloxy)phenyigni fi es
t di |
nhi Ch LS optS o%wggm (o-acryloyldxy#icy By} IphenylcarBBid/IBEnpARTY | ChE:

or trans-1, 4acid e starting materials are kngwn angkarens; part
10 commercially available.

The symbols in the Schemes have the aforementioned
significances.

15 Scheme 1
o
\ 0—(CH2)m—O-®COOQOOC@—O—(CHg)m— ’ \
0 (1) COOH

DCC, DMAP, CHxCl, HO—(CHg)n—OON=N@— NO

O-(CHg)m—O@ @—O-(CHg)m-O
e




10 - . Z[err] signifies -COO(CH err])[err]'-
(IIXC}{err])[err] O ; : Z[err] signifies a single bond,
~cQO(CH err])[err]N(CH err])- 12 or
-COO(CH err])[err] NH; S signifies 0 or 1; and 5

Rlerr], R err§chgmer2 and Rlerr] and p have the significances given above.

Cbnpounds of the general fornmula [err] 10

[err]-a wherein.r signifies 1; R err] sign

signifies - erxl)[err] O A ' ey n yrrbols have

t he af ore- OHGR eaéls"i gni f"’%&ﬁk@?@ @ a@rl y

preferred. Especially preferred conpounds of formul'a 1-a are those in

which g signifies 0. (3) Theiconpounds g¢h) formula | in which Alerr]

Les nitro; Z[err]

and Alerr] have the sanme signifijcance are very readily accessible
synthetically and 20 can be producgd, for exanple, analogously to the
nmet hods illustrated in Schenes I and 2. Thus, dichroic al cohols (2)
and, respectively, (6) can be reacted W th

bis[2,5-bis[4-([err]-acrylo yl oxy) nyI car boxy] benzoi ¢ acids
(1) and, respectivel y,oHC ooc

HOchO—OOCO—N=N—®—N02

COCH

\ O—(CHg)m-O‘@COOOOOC@—O—(CHg)m—O

\

| o0k
P s

I-¢c

S A small amount of BHT (2,6-di-tert.-butyl-4-methyl-
phenol/"butylhydroxytoluene") is included in each step in order to
stop undesired thermal cross-linkage.



(7). Fhis esterification can be effected, for exanple, in the 25 presence

of N, N -dicycl ohexyl carbodiini de and 4- (d| nmet hyl - am no) pyridine in
di chl or onet hane or anot her suitabl e soll@ent such as e.g. chloroform
The di chroi c al cohol s are known or can be prepared, for exanple, from

the esterificati chhercomnpounds of formiladrioczarpdrzasedagdsingld and a

i L S0t um EATBRYRES SoP e o S oy %%P&“Ef foh Albrr]

and Alerr] awihdiother diquid crystal icompponents] starting from asym*ret ric
2-[4-([err]-acryl oyl oxy-

al kyl oxy) henylcarboxy] [4-([err]-acryl oyl oxyal kyl oxy) phenyl -

car boxy] bEnzm c ath @ISI1QWHe§@/SI§Hlﬂﬁ3 mpixspegedn &GﬁOfdﬁaﬁﬁl withythene

mono- est eri fmve ti@?s ebntaif- @'t're' tOZY &Py I8 f Wihi §1é5§r bhe

acryl oyl oxyal oxYy) benzoi ¢ ac nF ester an sequent
esterificati ﬁnﬁr{%t%ﬁg qqnsfpffaemyao& S FEER &mm@ and acid to
the diester. a@lahbr% bbRedenean bemﬁuogaweénfdamds §PFoaRRENdiorg

t 4- | | kyl
car boxy] - 5- [3HTe va&cf‘ Ui, CEYSPAIGR GamORars iane,q RateFEoSS- aci d
The st ar 1 0ndinkable igriosipar Ornienommerel chmal iconppoterts cammassited |y avail abl e.

The synbol s ;:;liéselﬂ% ﬁcQﬁger%D&%yg t he af orenenti oned significances. 15

Schenme 1 [er

Having regard to the good solubility of the compounds of
formula | and having regard to their good miscibility with one
15 another, the content of compounds of formula | in the mixtures in
accordance with the invention can be high and can amount to up to
100 wt.%.

The mixtures in accordance with the invention preferably
20 contain, in addition to one or more compounds of formula |, one or
more compounds from the group of compounds of the general
formulae

o X o
/_%-(CHa)mv-O—@-COO-O-OOC — Y-o-(CHamr0>\ v
\_(\ - (CHa)m-0—{ _Y-co0 Qooc—@-o (CHg)m-o»_/

(CHz)t

7% -
s o- (CHg)m —@-coo@ooc—@- ~(CHa)e O»W Vi



12

«Schenme 2 [err]

14

N O-(CHZ)M-O—Q—COOQOOC—@-O—(CHg)m-—OT V4
o o) o
o}

.

0
0 0 0
'//d%-(CHg)m--O—O-COO ooc —QO—(CHg)m«-O»\
\\_% - (CHgO —O— coo Qooc -@—o - (CHg)m-—Oo)’_//
0

~
(CHa)t
o 7
7 ;
/ O-(CHg)m--O—O—COO OOC-@—O-(CHz)m"O»_\\
‘\—s(; - (gm0 —{_Y-co0 onc —)-o- (CHz)m'-OO»_f
HN
(CHz)
N
o o o
70~ a0 —)-c00 -C;ooc — H-0-(CHam-0"\
\_% - (CHa)m"O—O' olele] -Q— 00C —@-O —{CH)m— 0077_//

(CHa)t

0 o
/'%-(CHz)mwO—@-COO‘d-OOC —O—O—(CHz)m--O»_\\

G

Vil

Vit

X

X1



5, “Asmall anmount of BHT (2,6-di-tert,-butyl-4-methyl-

phenol /" but yl hydr oxyt ol uene") is included in each step in order to stop
undesired thermal cross-1inkage. 15 13
The conpounds of fornulae |I can be used as single conpounds or in the
formof mxtures with one another and/or ith other liquid crystal
conponents. 5 The liquid cryst 'uﬁ‘es I n accordance with

t he i nvention contain at |east anporeHt s, of which at | east one
conponent is a conpound of fornul yecond conponent and any ot her
conponents can be additional conpQung formula | or ot her known

| iquid crystalline conpounds havi n§ a photo cross- 10 |inkable group. One

or nore chiral conponents can al solbe present in the mxture.
Q & %oflpounds of formula | and

Havi ng regard to the good sol ubili &y
having regard to their good niscibility—ith one 15 another, the cont¥hl of

conpounds of formula | in the mxtures in accordance with the invention
can be high and can anobunt to up to 1 00 wt.%

wherein

X signifies hydrogen, fluorine, chiorine,

5 bromine or methyl;

m' signifies a whole number of 4 to 12;

t signifies a whole number of 1 to 12;

Z signifies -OCH2- or -00C-;

A signifies 1,4-phenylene or 2- or 3-fluoro-

10 1,4-phenylene;

S signifies —(CH2)m' — or =(CH2)m'0-; and
R signifies acrylate, methacrylate, vinyl
ether or epoxy.
15 The production of the compounds of formula | and of liquid

crystalline mixtures containing these compotunds is illustrated in
more detail by the following Examples. C signifies a crystalline
phase, S signifies a smectic phase, N signifies a nematic phase
and | signifies the isotropic phase.

20

Example 1

0.2 g of N, N'-dicyclohexyldicarbodiimide (DCC) was added at
room temperature while stirring to a solution of 0.5 g of 2,5-

25 bis[4-(6-acryloyloxyhexyloxy)phenylcarboxy]benzoic acid, 0.25 g
of 6-[4-(4-nitrophenylazo)phenoxy]hexanol and 0.04 g of 4-
dimethylaminopyridine (DMAP) in 25 mi of dichloromethane. The
reaction mixture was stirred at room temperature overnight,
poured into 100 ml of water and then extracted three times with

30 S50 ml of dichloromethane each time. The organic phases were

~  combined, washed twice with 100 mi of water each time, dried
over magnesium sulphate, filtered and the filtrate was concen-



The 'm.xtures in accordance with the invention preferably 20 contain, in

addition to one or nore conpounds of fornmula 1, one or nor e conpounds
frgmthe group of conpounds of the genkgal formul ae [err] 14
[err] 15 [err]

wher ei n tratedX Chromatographicsparifiéationhyfirpeeresitiuiaoonnsilicahgelri ne, 5
b O T heranerecyt 2tk el 1aSE TGP HERRAIDS o 4 o
z lization dnofm eset@ch the fractions-which were pure according
to thin-layer chromatography gave 0.4 g of 6-[4-(4-nitrophenyl-
5 azo)phenoxy]hexyl 2,5-bis[4-(6-acryloyloxyhexyloxy)phenyl-
carboxy]benzoate; m.p. (C-N) 720°C, cl.p. (N} 127°C.

The following compounds can be produced in an analogous
manner:
2-[4-(4-Nitrophenylazo)phenoxy]ethyi 2,5-bis[4-(6-acryloyl-
10 oxyhexyloxy)phenylcarboxylbenzoate; m.p. (C-N) 1229C, cl.p. (N-)
1620C.
3-[4-(4-Nitrophenylazo)phenoxy]propy! 2,5-bis[4-(6-acryl-
oyloxyhexyloxy)phenylcarboxy]benzoate.
4-[4-(4-Nitrophenylazo)phenoxylbutyl 2,5-bis[4-(6-acryloyl-
15 oxyhexyloxy)phenylcarboxy]benzoate; m.p. (C-N) 1139C, cl.p. (N-)
1420C.
5-[4-(4-Nitrophenylazo)phenoxy]pentyl 2,5-bis{4-(6-acryl-
oyloxyhexyloxy)phenylcarboxylbenzoate; m.p. (C-N) 980°C, cl.p.
(N-I) 1040°C.
20 7-[4-(4-Nitrophenylazo)phenoxylheptyl 2,5-bis[4-(6-acryl-
oyloxyhexyloxy)phenylcarboxy]benzoate.
8-[4-(4-Nitrophenylazo)phenoxyJoctyl 2,5-bis[4-(6-acryloyi-
oxyhexyloxy)phenylcarboxy]benzoate; m.p. (C-N) 86°C, cl.p. (N-I)
1190C.
25 9-[4-(4-Nitrophenylazo)phenoxyInonyl 2,5-bis([4-(6-acryl-
oyloxyhexyloxy)phenylcarboxy]benzoate.
10-[4-(4-Nitrophenylazo)phenoxy]decyl 2,5-bis[4-(6-acryl-
oyloxyhexyloxy)phenylcarboxy]benzoate.
11-[4-(4-Nitrophenylazo)phenoxy]undecyl 2,5-bis{4-(6-
30 acryloyloxyhexyloxy)phenylcarboxy]benzoate.
12-[4-(4-Nitrophenylazo)phenoxy]dodecy! 2,5-bis[4-(6-
acryloyloxyhexyloxy)phenylcarboxy]benzoate.
2-[4-(4-Dimethylaminophenylazo)phenoxy]lethy! 2,5-bis[4-
(6-acryloyloxyhexyloxy)phenylcarboxy]benzoate; m.p. (C-N) 1240°C,
35 cl.p. (N-I) 166°C.



A I signifies 1, 4-phenylene or 2- or 3-fluoro- 10

1',4-phenylene; S signifies -(CHerr])[err]" - or
-(CHerr])[err]'G; and R 17 signifies acryl ate,

nmet hacryl ate, vinyl et her or epoxy. 15 The
production of the ﬁ]ﬂ TIEY Li ne

m xtures conjainin thg%ﬂﬁét’%&ys g%hgnwbl us raetﬂg)@*]ﬁ?'opyl 'Segfjsglﬁal | by
the fol | ow nggwg?yégxy pagnylcarpexyipengoate. phase, S signifies a

srectic phase, N gl bifiethiI8RhbBhERgREzo) phetihy Rty 'Z seise

| sotropi c phase 0.2 g
of N, N -di c%mboymmwwﬁmydmbpxw&bem,amp (CrbhQAQRper at ur e
while stikgri gdd on of 0.5 g of 2,5- 25
bi s[ 4- ( 6- gcr?%yﬁ\j-@yhexyl oxy) phenyl car boxy] benzoic acid, 0.25 g of
8 [4t ﬁ 4| nltrODheﬁs{MaM)Dmmydhhﬂnephén éﬁr@n@xqﬂ éntyl 2,5-bis([4- y
i met hyl am n eaction
m xture was @?Xﬁﬁrg'&%’g%s&mﬁ&% 83%& ﬁ%@ € '%né‘o&ggg) |8r9(§f 100 m
of water andchpefNex{r8Gd three tines W|th 30 50 m of dichloronethane

h t Th h th 100 ni
R e Dy = =
filtrat e1ws(m?l%yloxyhexyloxy)phenyicarboxy]benzoate m.p. (C NL®QoC, _
trated. Chrorrato&ﬁﬁ (3& fi‘cation of the residue on silica gel with

hexane/ et hyl la%'e . 1 1) and two-fold recrystal - lization from
acetone of the f t-hicn er
chr omat ograp gajqt g@'ﬁﬁ@#ﬁ;@agﬁh?@gpﬂ&%ﬁ@hﬁd&y&hegiﬂ k%r?o?iy ﬁexyl
2, 5-bi s[ 4- (66 kgmexylnex(ylp(x pbﬁamgﬂarboxy]benzoate
8-[4-(4-Dimethylaminophenylazo)phenoxyloctyl 2,5-bis[4-
15 (6-acryloyloxyhexyloxy)phenylcarboxyJbenzoate; m.p. (C-N) 98°C,
cl.p. (N-1) 1310°C.
9-[4-(4-Dimethylaminophenylazo)phenoxy]nonyl 2,5-bis[4-
(6-acryloyloxyhexyloxy)phenyicarboxy}benzoate.
10-[4-(4-Dimethylaminophenylazo)phenoxy]decyl 2,5-bis[4-
20 (6-acryloyloxyhexyloxy)]phenylcarboxy]benzoate.
11-[4-(4-Dimethylaminophenylazo)phenoxy]undecyl 2,5-bis-
[4-(6-acryloyloxyhexyloxy)phenylcarboxy]benzoate.
12-[4-(4-Dimethylaminophenylazo)phenoxyldodecy! 2,5-bis-
[4-(6-acryloyloxyhexyloxy)phenylcarboxy]benzoate.
25 6-[4-(4-Nitrophenylazoxy)phenoxy]hexyl 2,5-bis[4-(3-acryl-
oyloxypropyloxy)phenylcarboxylbenzoate.
6-[4-(4-Nitrophenylazoxy)phenoxylhexyl 2,5-bis[4-(4-acryl-
oyloxybutyloxy)phenylcarboxy]benzoate.
6-[4-(4-Nitrophenylazoxy)phenoxy]hexy! 2,5-bis[4-(S-acryl-
30 oyloxypentyloxy)phenylcarboxy]benzoate.
6-[4-(4-Nitrophenylazoxy)phenoxylhexyl 2,5- blS[4-(7 acryl-
oyloxyheptyloxy)phenylcarboxy]benzoate.
6-[4-(4-Nitrophenylazoxy)phenoxylhexyl 2,5-bis[4-(8-acryl-
oyloxyoctyloxy)phenylcarboxy]benzoate.



carboxy] benzoate; mp. (GN 72[err]C cl.p. (N1) 127[err]C The
fol | owi ng conpounds can be produced in an anal ogous manner :

2-[4- (4- Ni trophenyl azo) phenoxy] et hyl 218-bi s[ 4-(6-acryloyl- 10

oxyhexyl oxy) phenyl car boxy] benzoate; mp. (CGN 1 22[err]C, cl.p. (N1)

162[err] C. 6- 43(44*d|(tﬁe|bhEn9talz@xyl)phehphyﬂﬂwlepr&;ﬁybis[4 (9-acryl-

i f’ﬁbk Zl[ Nt ; hﬁ%ﬁJbPQ%?%ﬁ%ﬁé%@%?@%?%gE 2"%%1 Troyl o 55
oxyhexy! oxy) phergl{aa RN ASHEME X Phef ekt 21SITs[41(T10- (N 1)
S22 o) . aylaylonydbgy omgNeharaIGe RE TP OREeRte | bonoint &) m b, (G

e (N 'ropheﬁnﬁ A% %1%5 %'g ?g;ﬁ@h%n%xg Theol 2,55qis04-(11-
oyl oxyhexyl cagrylgHexyu etb)dyayy carboxy]benzoate; m p (C-SA) 65°C,

8-[4-(4-Nitr ago ] 2, 5-bi s[ 4-(6- | oyl
oxyhexyl oxy)gﬁen’y??zagbgg og%‘eyd:mp (CS[N) gG[Zﬂ{COyCI p. (N-1)

gg[glr; ]([04 (22 a6 [4-04 {Mtfépmm lqabxyyﬂ:hémmgmw] 29%65[4 (1t2_
n
0 [4- (4- N t rafmioy] Pé¥8?ﬂﬁéﬂ%)f5 B@ij‘lyf’c}%Bgy@%{ g-g%g y] benzoat e

ryl -
oonxyhe | oxy) n -
11-[4- (4- %I trophge) Vi g phen xy{?ﬁ égﬁéﬁylfzgxg)g['lin?xy]h%xyl 2,5-bis[4
acryl oyl oxyhe3aRcsy Wrrcw lok¥)phemysareoxy benzoate1
2-[4-(4- Nltroph )Rhenqxy] dod
acryl oyl oxyhexyl é%efﬁ %% Séﬁﬁgil’g?g%%ﬁeﬁgxy]hexyl 2,5-bis[4-
(26[4 (4I Di rmmsﬁwyilmmbmwlwmmmb !g}aebd»so:]bﬂrﬂdatew .y .
acr oyl oxyhexyl O n r
cl . p. {N,{) 1%6[ X @i)gle h)?lgmzﬁép eﬁg a%%x@)pWeRoxy%g?(yl %[Seérsl[g
15 (5- acryloyloxypentyloxy)phenylcarboxy]benzoate.
6-[4-(4-Dimethylaminophenylazoxy)phenoxyJhexyl 2,5-bis[4-
(7-acryloyloxyheptyloxy)phenylcarboxy]benzoate.
6-[4-(4-Dimethylaminophenylazoxy)phenoxylhexyl 2,5-bis[4-
(8-acryloyloxyoctyloxy)phenylcarboxy]benzoate.
20 6-[4-(4-Dimethylaminophenylazoxy)phenoxy]hexyl 2,5-bis[4-
(9-acryloyloxynonyloxy)phenylcarboxy]benzoate.
6-[4-(4-Dimethylaminophenylazoxy)phenoxy]hexyl 2,5-bis[4-
(10-acryloyloxydecyloxy)phenylcarboxy]benzoate.
6-[4-(4-Dimethylaminophenylazoxy)phenoxy]hexyl 2,5-bis[4-
25 (11-acryloyloxyundecyloxy)phenylcarboxylbenzoate.
6-[4-(4-Dimethylaminophenylazoxy)phenoxylhexyl 2,5-bis[4-
(12-acryloyloxydodecyloxy)phenylcarboxy]benzoate.

Example 2

30 0.2 g of N,N'-dicyclohexy!carbodiimide is added at room
temperature while stirring to a solution of 0.6 g of 2,5-bis[4-(6-
acryloyloxyhexyloxy)phenylcarboxyJbenzoic acid, 0.4 g of (4-[4-
(4-nitrophenylazo)benzoyloxy]phenyl)methanol and 0.04 g of 4-
dimethylaminopyridine in 20 ml of dichloromethane. The reaction

35 mixture is stirred at room temperature overnight, poured into



1% 3-[4- (4- D net hyl am nophenyl azo) phenoxy] propyl 2, 5-bi s[ 4-
acryloyloxyhexyloxy)phenylcarboxy]benzoate

4 [.4- (4- Di met hyl am nophenyl azo) phenoxy]Butyl 2, 5-bi s[ 4-

(6-acryl oyl oxyhexyl oxy) phenyl car boxy] benzoate; mp. (CN 100[err]C, 5

gl 2- El ND1) 180[ enlr bE. waterl and thﬁen extracted three tlmes with 50 ml of
1 5] en az eno
(6[ aCE yl oyl oﬁ%i:%ngg%a&% I'5'87<y] %’%ﬁ 5%%/@‘: F;’rl’f'ebses( g'q\,)cog@i[:@,e,d}c
cl.p. (N-1) washedrfwice WIth 1C€O [ il (of- Wiatret redchnitimeh enigdanekr phenoxy] hexyl
Gorore] o MRGrRSRATY SOIPHBEYN TR bRO°EHE ARARE/ IO LR Rratl (O
7-[ 4- (4- Dﬁne@hmmﬁtngram;uaunjupataanxg;frtémyesmw oins glica gel with

6- | oyl *ﬁﬁy t

5 e (e O oo eyl pRita a%‘ﬁ%ﬁ’é'xﬁ’??%'?@ﬁ’&"sf"‘d Jegrygaliization
(6-acryl oyl oé( @ﬂ%?ﬁﬁpﬂéﬁ EBWFb‘élh 58 Puie acoongingstethjre,
cl.p. (N-1) liaﬁér[cﬁ'frbhﬁ?ato ra ives g of (4-[4-(4- lzrophenylazo)
9-[4-(4-Di no 5| ang Eé é? |

(6-acryl oyI %%%»apgﬁ r-acryloyloxyhexyloxy)-

0-[4-(4- Donep ]rb)elngag);@henoxy] decyl 2,5-bis[4- 20
(6-acryl oyI oxyhexyl oxy)] phenyl car boxy] benzoat e. 11

(4 (6 ac WZSYL?%@%‘T{% Y ERE A B e cbuokIgtieny hmethanol

[

2- [ 4- (4- Di newssd @s thehstartingo meateniak\is dobpared2as -fallows:
[ 4-(6- acryloonxyhexyIoxy)phenylcarboxy]benzoate 25
6
0

-[4-(4-N trophenyl azoxy) phenoxy] hex %/ 5-bis[4 acrgl
yl oxypr opyl oxy) plédny| cAr sbduraedfz0at3 g of sodium borohy ride and 15 ml

6- fgx(ﬁh g\t} rw%tﬁgﬁéfﬁggrb OXW;&‘% BoCowhthsh4sdIdtiBh gt 0.8 g of 4-
6-[4- (4-N Ii%&ép eérdw) aihenaeugxy therzaldehyde in- 1ooym! ob

6-[4-(4-Nitr
oyl oxypent yldmxhnhenrhlecwéw@fi PEREAR B stlrred at O°C for 60 minutes and

gy{gxg,ﬁeg't;{ E%%WOX&QEQQ& mim.'ltsé pouregl |¥1to 100 ml of
6-[4-(4-N tr@phmmmwﬂepbndombhedytw@ewmrﬁ[143(]5 8micafy water each
oyl oxyoch ¥l P nehd GRLESHE M%2hfs combined and extracted twice with
SO0 ml of dichloromethane each time. The organic phases are
combined, washed twice with 100 ml of water each time, dried
over magnesium sulphate, the suspension is filtered and the
filtrate is concentrated.” The residue is used in the next step
25 without further purification.

(b). 0.6 g of N,N'-dicyclohexylcarbodiimide is added at
room temperature while stirring to a solution of 1.0 g of 4-(4-
nitrophenylazo)benzoic acid, 0.3 g of 4-hydroxybenzaldehyde and
30 0.04 g of 4-dimethylaminopyridine in 20 ml of dichlormethane.
The reaction mixture is stirred at room temperature overnight,
poured into 100 ml of water and then extracted three times with
S0 ml of dichloromethane each time. The organic phases are
combined, washed twice with 100 ml of water each time, dried
35 over magnesium sulphate, filtered and the filtrate is concen-
trated. Chromatographic purification of the residue on silica gel
with hexane/ethyl acetate (vol. 1:1) and two-fold recrystalliz-
ation from ethanol of the fractions which are pure according to



8- - 6- [ 4- (4- N trophenyl azoxy) phenoxy] hexyl 2, 5-bis [4-(9-acryl-
oyl oxynonyl oxy) phenyl car boxy] benzoate.

6-.[ 4- (4- Ni tr ophenyl azoxy) phenoxy] hexypg2, 5-bis[4-( | O-

acryl oyl oxydecyl oxy) phenyl car boxy] benzoate. 5

6-[4-(4-Nit Pngrapnih . -ni -
acEyI f)yl o;ym%%g??tygwn e bhgxgmbégnzaégtgl;é%ﬁtlgg g/la’\t)roggteg%/h C
SA-N, 98[ er#4¥ %\zopf( ’?W’Zfﬁ%w' C.

6-[ 4- (4- N trophenyl azoxy) phenoxy] hexyl 2,5-bis[4-(] 2-

o 4+ (e D et ny! L ONRBATE LATHORI, S35 HE HrButhainsgn analogous

(3-acryl byl mappeopyl oxy) phenyl car boxy] benzoat e.

6- [ 4- (4- Di et hyl am nophenyl azoxy) phenoxy] hexyl 2, 5-bi s[ 4-

(4-acryl oyl oxybut yl oxy) phenyl car boxy] benzoat e. ] )

6- [ 4- (4- Di et hW"a%ﬂn@%-rMﬁmmWﬁan enzyioxylphesybmethyl 18,5-bis[4-

e T

g 7[ Z.S:E Zl oy| oxyr(;;qm[_;ﬂ-@*ﬂﬂg%%wlaIzo)b%tbmylwylépgenylgin;?tﬂyl 2,5-bis[4-
TR ot

- [ 4- (4- DI met hyl AT40ERINGRYS SRERY R BTBENY SV pReRy | 2,5-bis[4-
GRS Bionin e st
L RS s it -

- acryl oyl ox{/L@czaryloypxytecylaxy y oxyd¢benzoate.
> heryl b1 oxyddeis R BengeaTiERoshpREoviDRydpheny Dmethyl 2,5 bis[4-

Exanple 2 (11-acryloyloxyundecyloxy)phenylcarboxylbenzoate.

(4-[4-(4-Nitrophenylazo)benzoyloxy]phenyl)methyl 2,5-bis[4-
(12-acryloyloxydodecyloxy)phenyicarboxy]benzoate.
(4-[4-(4-Dimethylphenylazo)benzoyloxy]phenyl)methyl 2,5-
20 Dbis[4-(6-acryloyloxyhexyloxy)phenylcarboxy]benzoate.
(4-{4-(4-Dimethylphenylazo)benzoyloxy]phenyl)methyl 2,5-
bis[4-(7-acryloyloxyheptyloxy)phenylcarboxy]benzoate.
(4-[4-(4-Dimethylphenylazo)benzoyloxy]phenyl)methyl 2,5-
bis[4-(8-acryloyloxyoctyloxy)phenylcarboxy]benzoate.
25 (4-[4-(4-Dimethylphenylazo)benzoyloxy]phenyl)methy! 2,5-
bis{4-(9-acryloyloxynonyloxy)phenylcarboxy]benzoate.
(4-[4-(4-Dimethylphenylazo)benzoyloxylphenyl)methy! 2,5-
bis[4-(10-acryloyloxydecyloxy)phenylcarboxy]benzoate.
(4-[4-(4-Dimethylphenylazo)benzoyloxylphenyl)methyl 2,5-
30 bis[4-(11-acryloyloxyundecyloxy)phenylcarboxylbenzoate.
(4-[4-(4-Dimethylphenylazo)benzoyloxy]phenyl)methyl 2,5-
bis[4-(12-acryloyloxydodecyloxy)phenylcarboxylbenzoate.



30 . 0.2 g of NN -dicyclohexylcarbodiinmde is added at room
tenperature while stirring to a solution of 0.6 g of 2,5-bis[4-(6-
acryl oyl oxyhexyl oxy) phenyl car boxyl ben2qgi ¢ acid, 0.4 g of (4-[4-
(4-ni trophenyl azo) benzoyl oxy] phenyl ) et hanol and 0.04 g of 4-

di met hyl am nopyridine in 20 m of (E@EMt hane. The reaction 35 m xture
Is stirred at roomtenperature overnight, poured into

19 100 mMl of water and then extracted three tines with 50 nl of
?im chl or _otrrﬁt haneAesolutiomsf The @rqa@i,ﬁabﬂisaée(ﬁ\;acwloymymd' yiloxy)-\llj\?sﬂg?e

ce W . . ,
filtered anéggﬂgc?ﬂw%gjtgéq%ﬁgr(;%éé’rqt%rgtédgp @'@fr(éﬁﬁ'tt%%@%iﬂ 1I‘O i cation
of t Pgl (r]I éfiebaezoyiloEoygph_ang)ey)efnhahol anghGMe% gfhﬁdimaﬁhg{ilam'(nml oL {3 eanSre
hocor di ng ¢ VHEMRE lis2RdcR8d wirt] 67 86F M ol EfaHdSfdisafbodftnfde o € P

(4-[ 4- (4- ni apdpdR@nyl @foqiczloronmhanw iBx3n ousthgmner to

2, 5-bi 8[4-(éxaﬁ1pré07'%y ML, (4%@3@% i@ﬁ?ﬂilf‘jlé%-e-
The (4-(4-(4-nitrophenyl epgzoyl o nyl ) net hano ed t he
starEi né m(aPB?hQKY' %tm?‘/le Zg?ebis %—(&anxcé]ﬂgy?ogsexyioxy)relagnylc%ibaxx ure of

0.13 g 9b sbhehysatrohydride and 1 5 m 15 of water is treated dropw se at
Oferr]Cwith a solution of 0.8 g of 4-

[4-(4-nitrophe az nzoyl.oxyl benzal dehyde in 100 m o i oxap. The
reaction ni xtuPﬁ’?s()%'tttlir'f‘g'@'Hp\‘%FBV%ZQSES}I‘ngl%yﬁﬂgggoéxgethanoﬁiHé?? t room
t enper at ur ea$ othel Gtarting ematedal ésl preparédCasiifolibws:  di chl or onet hane and
washed twice with 1 00 ml of water each 20 tine. The aqueous phases are

The organi ¢ phasi® ard SOMEREEb.3s G0 - (opltLGRheAGRANEAE] ("o, )
time, driedacid, Gbdeg ofa{thdyidioxyphenaxydetharolsangéh8don dfs4filtered and the
- 15 dimethylaminopyridine is reacted with 0.4 g of N,N'-dicyclo-
hexyldicarbodiimide and 50 ml of dichloromethane in an analogous
manner to Example 1 to give 0.4 g of (4-[4-(4-nitrophenylazo)-
benzoyloxy]phenoxy)ethanol.

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

(4-[4-(4-Nitrophenylazo)benzoyloxy]phenoxy)ethyl 2,5-bis[4-
(7-acryloyloxyheptyloxy)phenylcarboxy]benzoate.
25 (4-[4-(4-Nitrophenylazo)benzoyloxy]phenoxy)ethyl 2,5-bis(4-
. [8-acryloyloxyoctyloxy)phenylcarboxy]benzoate.
(4-[4-(4-Nitrophenylazo)benzoyloxy]phenoxy)ethyl 2,5-bis[4-
(9-acryloyloxynonylfoxy)phenylcarboxy]benzoate.
(4-[4-(4-Nitrophenylazo)benzoyloxylphenoxy)ethyl 2,5-bis[4-
30 (10-acryloyloxydecyloxy)phenylcarboxylbenzoate.
(4-[4-(4-Nitrophenylazo)benzoyloxylphenoxy)ethyl 2,5-bis[4-
(11-acryloyloxyundecyloxy)phenylcarboxy]benzoate.
(4-[4-(4-Nitrophenylazo)benzoyloxy]phenoxy)ethyl 2,5-bis[4-
(12-acryloyloxydodecyloxy)phenylcarboxy]benzoate.
35 (4-[4-(4-Dimethylphenylazo)benzoyloxy]phenoxy)ethy!l 2,5-
bis[4-(6-acryloyloxyhexyloxy)phenylcarboxy]benzoate.



filtrate is concentrated. The residue is used in the next step 25 w thout

further purification. (b). 0.6 g of
N, N -di cycl ohexyl carbodi i m de is adde@Zzat roomtenperature while
stirring to a soI ution of 1.0 g of 4-(4- ni t rophenyl azo) benzoi ¢ aci d,

8 e et i e i 0 1
t enper at ur e%&)-g{ Z? ?Oyloxy&%pga QWSBthUEﬁrBQ?‘YmF@FOQﬁ% t hen extracted
th t t h
SRR oy S
over magnes 4B OYMWMED%@hﬁWlﬁaﬂMﬂbeﬂgoéﬁﬁcen- trated.
Ch t hi f t f.th d | i i Lth

noxanel oty ac s (poBimethylbhsRgiazbesRaY i pkERADethyl L5T on 1 om

et hanol of bisa[4f-(aea¢rgﬂhenyvymlmrqu@x3p)pmrqdcmrtxbxyqbe«nzoate
20 t hi n-l1ayer chromat ograph -(4-nitrophenyl -

azoéI begzoyl oxy | #edit-4d dame&ylp%eny'am)bénéovm)dw oxyngbthirld2,8an be
(il hs Ca- i ERLR LT OraerToyIdRyRy loxyphenylcarboxy Joenzoats.

E Z ?Zr%/l oy! o>fyh(a@{[>4|-Q4y[))pheﬂyylphehyiaddjbemaybxy]phenoixy)e'_ch)il 5,5-

(& eryigy1 BT a%é%ﬁi@é&?ﬁ%w%%ﬂ%&ﬁb%n%”éte

gg_ ([iélr(llloN: t rODMﬂ? géhyﬁﬁ')bb)ﬁggwb&y]bh%n@x%éthyl 2,5-
o B A R o ascraaene.

0- acryl oyl oxydecyl oxy) phenyl car boxy] benzoat e.
(4-[4-(4- Nltrophenylazo)benzoyloxylgggﬂyﬂgﬂgthyl 2, 5-bi s[ 4-

15 A mixture of 95 wt.% pentyl 2,5-bis[4-(6-acryloyloxyhexyl-
oxy)phenylcarboxylbenzoate and 5 wt.% 6-[4-(4-nitrophenylazo)-
phenoxy]hexy! 2,5-bis[4-(6-acryloyloxyhexyloxy)phenylcarboxy]-
benzoate was provided, treated with 1 wt.% of a photoinitiator
(IRGACURE, Ciba Geigy), dissolved in anisole (20 wt.%) and then

20 spun on to a glass plate at 2000 revolutions per minute. The
glass plate had previously been coated with poly[methacryloyl-
oxyethyl 3-(E)-[4-cyano-4'-biphenyl]acrylate] and irradiated with
linear polarized light. Thereby, a predetermined structure was
inscribed photolithographically by means of a mask in the (PPN}

25 layer. The new layer (on the PPN layer) was dried at 90°C on a
heating block and then irradiated with xenon light in a vacuum
oven under a vacuum and 90°C. The inscribed original structure
remained and was copied faithfully by the new network. A clear
dichroic absorption (orange) was recognizable. This layer can be

30 used as a structured absorption filter.



(11-acryl oyl oxyundecyl oxy) phenyl car boxy] benzoat e.

(4-[4-(4-N trophenyl azo) benzoyl oxy] phenyl ) met hyl 2, 5-bi s(4- (1
2- acryl oyl oxydodecyl oxy) phenyl car boxy] B8nzoat e.

(4-(4-(4-D net hyl phenyl azo) benzoyl oxy] phenyl ) net hyl 2,5- 20

bi s[ 4- (6- acryl oyl oxyhexyl oxy) phenyl caCbgifitkbenzoat e.

(4-[4-(4-D net hyl phenyl azo) benzoyl oxy] phenyl ) net hyl 2, 5-

bi s[ 4- (7-acryl oyl oxyhept yl oxy) phenyl car boxy] | benzoat e.

(4-[ 4- (4- Di et hyl bhenyCempphiadzogf thel gerenal foemind 2, 5-

bi s[ 4- (8- acryl oyl oxyoctyl oxy) phenyl car boxy] benzoate. 25

(4-[4-(4-D net hyl phenyl azo) benzoyloxy phenyl) net hyl 2, 5- bis [4-(
9- acryl oyl oxynonyl oxy) phenx@ca' enzoat e.
(4-[ 4- (4- Di et hyl phenyl azo) benzdy! gky] bhenyl ) net hyl 2, 5-

bi s[4- (10z acryl oyl oxydecyl oxy) phenW gar boxy] benzoat e.
(4-[4-(4-%inethylphenylazo)benzoylo%&]phenyl)nethyl I2,5- 30 bis[4-(1 1
-acryl oyl oxyundecyl oxy) phenyl car boxy] benzoat e.

(4-[4-(4-D net hyl Een%lazo)benzoyloxy]phenyi)nethyl 2, 5-

bis[4-(12-acry|oﬁp §9 Bhecyloxy)phenylcarboxy]benzoate.

21 Al and A2 eachErepidsent a cross-linkaisiel Uhkegs-of 0.6 g
of 2,5-bis[4-(6-acry|oonxyhexyE%%%%- . hﬁnylcarboxy]benzoic acid, 0.4 g
of (4-[4-(4-nitr3fhenylazo)- 5 8@?5&y$ﬂ enoxy) et hanol and 0.04 g of

4- di met @ ani no- A3 pyri di ne i seprasents aidibhfoid group.

N, N - di cycl ohexyl di car bodi i m de and 20 m of dichloronethane in an

anal ogous manner to Exanple 1 to give

(4- [ 4- (4-ni trophenyl aX9)BRAEBYS Bgording tpnelaimy) ewherein the

2o (| meseube gtk e o Y SR T
formula

15

oo
n I
wherein
rings Cand D each independently signify 1,4-phenylene,

20 which is optionally substituted with
halogen, methyl and/or cyano, or pyridine-
2,5-diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-
diyl;

25 Z1 signifies -CH2CH;-, -CH20-, -C00-, -00C-,
-(CH2)4- or -(CH2)30-;

Z2 signifies a single bond; -CH2CH2-, -CH20-,
-OCHz-, -CO0-, -00C-, -(CH2)4~, -O(CH2)3-
or -(CH2)30-;

30 Z3 signifies -(CY2)m-, -0(CY2)}m-, -(CY2)mO-,
-(CY2)mCOO0-, -(CY2)m00C-,
~(Si[(CH3)2]0)m~, -OCH2(Si[(CH3)2]10)m-
Si[(CH3)2]CH20- or -NHCH2(Si[(CH3)2]0)m-
Si[(CH3)2]CHzNH-;

35 Y signifies hydrogen or fluorine;

[



as t-he starting material is prepared as foll ows: (a) A solution

of 0.35 g of 4-(4-nitrophenyl azo)benzoic acid, 0.2 g of
(4-.hydr oxyphenoxy) et hanol and 0.04 g oP44- 15 di nmet hyl am nopyridine is
reacted with 0.4 g of N, N -dicyclo- hexyl di car bodiim de and 50 m of

((jlélc{\lélozzrretilanehlm Fm a)nal ogou; SIgmfi{@%”GiebrLP Exarrp![e 1 togive 0.4 _glj_hof
ni t rophenyl azo enzoyl ox enox e
fol | owi ng conpounr(‘]é can be prepaﬁ‘%@l‘%ﬁﬁ %ﬁ”@ﬁ‘&l BB%{]P@ gpqnﬁ?ﬁnﬁg
Eg- [ 4-(|4- N: tr them/: azog beﬂzoy: @lgmllﬁiwngxxc}miﬂahkab& lyrslip- such as

-acryl oyl oxyhept yl oxy) phenyl ¢
(4-[4-(4-N trophenyl azo) benzoyl o%h]%ﬁér %%g%h% ée@%q g1te
[ 8- acryl o§l oxyoct yl oxy) phenyl cardahdteacnylate, 2- phenylacrylate

(4-[4-(4-Nitrophenyl azo) benzoyl %Eﬁé@ﬂ%ml a%’rgfal?ﬁﬂed"

(9-acryl oyl oxynonyl oxy) phenyl car
(4-[ 4-(4-Ni trophenyl azo) benzoyl cmﬁ @ndamldehyiz chlosoaceylamide,

(10- acryl oyl oxydecyl oxy) phenyl cagr
(4-[4- (4-Nitrophenyl azo) benzoyl oxy phéno )et ?ng ’fi”"'c af’d
-acryl oyl oxyundecyl oxy) pheny! car@ss&{| i oﬁmﬁ me ester, styrene

(4-[4-(41bi trophenyl azo) benzoyl W]W@X@Imﬁawe 2ebhledetimine
(12- acryl oyl oxydodecyl oxy) pheny ca

0X
(4-[ 4- (4- Di met hyl phenyl azo) benz %’e (}ﬁ%t?ﬁ'ﬂ egivative, fumaric
bi s[ 4- (6-acryl oyl oxyhexyl oxy) pheiudicc&emaui/éeozcaat@nnamtc acid deriv-

22 4-[ 4- (4-Di met hyl phe zQy| :
bis [4-( 7- agrYI[oyI(oxyhept y%/ogy)glg\@ W‘ﬁﬂr%ﬁ@%ﬁa@&?%ﬁﬁéﬁwi’éd “with
(4-[ 4- (4- Di met hyl phenyl azo) benzapethyl] phethoxy), atyario and/or halogen.
15
3.  Compounds according to claim 2, wherein the

mesogenic groups Al and A2 have the same significance.

4, Compounds according to claim 1, 2 or 3, wherein the
20 dichroic group A3 signifies a group of the general formula

_r@%@f@ﬁf@ing

wherein _
25 rings E and H each independently signify 1,4-phenylene,
: which is optionally substituted with
halogen, methyl and/or cyano, or pyridine-
2,5-diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-
30 diyl;
ring F signifies 1,4-phenylene, which is option-
ally substituted with halogen, methyl
and/or cyano, or pyridine-2,5-diyl or
pyrimidine-2,5-diyl;
35 ring G signifies 1,4-phenylene, which is option-

R




bi s[4~ (8-acryl oyl oxyoctyl oxy) phenyl car boxy] benzoate. 5

(4- [ 4- (4- Di et hyl phenyl azo) benzoyl oxy] phenoxy) et hyl 2, 5-

bi s[ 4- (9- acryl oyl oxynonyl oxy) phenyl car®gxy] benzoat e.

(4-[4-(4-D net hyl phenyl azo) benzoyl oxy] phenoxy) et hyl 2, 5- bis[4-(1
0- acryl oyl oxydecyl oxy) phenyl car lgﬂ .oaére ult -substltuted with
(4-[4-(4-D net hyl phenyl azo) benz oxi‘e en x bi s 4 (11
-acryl oyl oxyundecyl oxy) phenyl ca ¥ dlmethylamlno, ami

(1421 gélr(lél D: net gyljphelnyl a)ZO)hbenlzwt?ﬁhﬂVehowém ot Byhdine-2 5)+chy|4 (
yl oyl oxydodecyl oxy) phenyl car box
Exanple 4 15 A mixture ofPXJEN ‘}‘&bgg(@f 1,4-naphthylene, 2,6-
2, 5- bi s[ 45(6-acryl oyl oxyhexyl - naphthy)ertesnyl, Sepyrazpledivkodi - and 5 wt. %

6- [ 4- (4-ni trophenyl azo) -
2, 5- bi s[ 4- (6- acryl oyl oxyhexyl oxm%%%tlgﬁMt b%k%/ enZth'aoZOIeda}te V\ias provi ded,

treated with 1 wt.%of a phot oi nmldazoiediyl @bygy),

di ssolved in anisole (20 wt.% éﬁ B/spun on to a gI ass pI ate at 2000
revol utions per m nute The Pa e’ had preV| ousl &7 ted with
pol ygrret hacr yl gylz I oxyet hyl %91(\@63[4 opb&ite4' -G Bny& 1; and

I rradiat W t I near pol ar] Lg -ehy etgt m ned
structurggvvas i nscri bed photé 4 rgtnggﬂy %g%egﬂéfﬁof@; mask in the
(PPN) 25 l|ayer. The new | ayer (0' Ehatyer) was dried at 90[err]C on a

heating bl ock andz3 hgg 27 r adi at %hch iﬁdep%mritlygist nify @ siwlenbond, oven
under a vacuum and 90[err]C The | bect bgl n 2 truetcg?e r emai ned
and was copied faithfully by the é’f' lﬁ - ~COR%nQPE~

absorption (orange) was recogni z-@@t—tzMTht-@((Dldz)ag oaﬁ(tBHz)B@Ou;sed as a
structurgg absorppgon filter.  ggnifies -N=p-, -N(O)=N-, -CH=CH- or

-CH=N-~;
nand g each signify 0 or 1;
p signifies a whole number of 1 to 16;
r signifies 0, 1 or 2; and
20 R2 signifies hydrogen, halogen, cyano,

~CH=CHNO2, -CH=CHCN, -CH=C(CN)2, nitro,
a dialkylamino or cyclobutylamino group or
‘an alkyl, alkoxy or alkanoyloxy group,
which is optionally substituted with

25 methoxy, cyano and/or halogen, with the
proviso that, when r = 0, RZ signifies a
substituted anthraquinone group of the
general formula

e OO

30 R® o R® Y
wherein
ring | signifies 1,4-phenylene, which is option-
ally substituted with halogen, methyl and/
35 or cyano, or pyridine-2,5-diyl, pyrimidine-

N



1, * ©Conpounds of the general formula [err] _ wherein

Alerr] and Alerr] each represent a cross-linkable, neso- .

geni c group; and 10 Aerr] 26 represents a dichroic group.
2. Conpounds according to claim1, wherein the nmesogeni ¢ groups
Alerr] and Alerr] signify a grOLR),Seﬂlylhetrg@seIm cyc[ohéwlgnbﬁo]ﬁd dent|
[err] wher ei n r R each independently -
signify 1 ,4-phen%éene 20 trans-1,3- &l%%ne % g gﬂhu ch is optionally
substituted with signifies “CH2CH3-,hdllbg@#, -GO0| -GOG-or
cyaln% d?:lepngSdljlrlsl- trans-1 4-(CH2)4- -(CH2)30-, 'Céé(éhﬂp or

pyr

cycl ohexyFene or trans-1, 3-di oxa‘ﬁ@Q(cﬂ'iZ)pO'

diyl; 25 Zi%®rr] signifigsdgi §in@$ af”] CHerr]-, -CHerr]O,
-COO, - OOC-, err]- or
-(CH err])[err] G; Z[" QQQ(CHz)pN(C Hélpl\ﬁ"’m ngl e bond;

-CH[err]gH.OC[err]i, iCH[]e;{]Oj -CH20-, -OCH -”-ti.:oo- -00C- or-Npderr] -,
-COO-, - -, - err err e r
or -(CH er rr1o; 30 ﬂ@?@b ?' signifies

-(CY[err]@{Ln]e O(C%/[eg;‘r?{])i;arsugmge(s@/[vdmlh)rh@nb]eﬂof 1 to 16; and
-(CY[err])[err] R i r

(Si[(CH ; ef %%h[ ar%?’(%qd[e(@lﬁ §ignify dwdrpeeer ) -
SI( [ I( [Cl(-l[ e£ rG]r;][)eL rG]r] CH err] O or -heleqygryreyarai,[CE4CHNDp| eCHECBIGN r ] -
Si[(CHerr])[err]]CH err] NH;

-CH=C(CN)2, nitro, hydroxy, a dialkylamino
or cyclobutylamino group or an alkyl,

15 alkoxy or alkanoyloxy group, which is
optionally substituted with methyl,
methoxy, cyano and/or halogen.

S. Compounds according to claim 1, 2 or 3, wherein the
20 dichroic group A3 signifies a group of the general formula

v

wherein

25 ring | signifies 1,4-phenylene, which is option-
ally substituted with halogen, methyl and/
or cyano, or pyridine-2,5-diyl, pyrimidine-
2,5-diyl, trans-1,4-cyclohexylene or
trans-1,3-dioxane-2,5-diyl;

30 Z8 signifies -CH2CH2-, -CH20-, -CO0-, -00C-,
-(CH2)4-, -(CH2)30-, -COO(CH2)p- or
-COO(CH2)p0-;

Z° signifies a single bond,
-COO(CH2)pN(CH3)-, -COO(CH2)pNH-,
35 -CH20-, -OCH2-, -CO0-, -00C- or -NH-;

LA 0 R I



35 ¢ . Y signifies hydrogen or fluorine;

24 n signifies 0 or 1; m
signifies a whole nunber of 1 to 1 6; 2hd Rl err]

signifies a cross-linkable group such as et hyl ene,
acrylate, nethackylate, 5 signifies 0 or 1; 2-chl oroacryl ate,

ﬁéfﬂ:2¥;?;rmyljgt e?— chl or oacryl anﬁ[%“fles 4 WhO?ecrr%drr?glelp%%n'Ylt%n?’G;aacr{c}ll am de,

2- phenyl acryl ani ®3,R&RgndiR@ceach iadegendently signify hydrogen,  ester,
vinyl ether, vinyl ester, styreﬂg,o]g%n cyano _CH:CA_(LNQ%afgd___e ative,
b ¥ e’

si | oxane, ethyl enei m ne ) > ’eic acid
derivative, fumaric -CH=C(CN)2, nitrea;i hydraxyy aa idialkylaraing nnani ¢
acid deriv- i nﬁ‘ﬁé chyA t liy substituted
with @(hﬁ%ﬁ'abn‘é‘ESﬁ%xy, c‘%@ %Ed%@r _’f ogen. 15

3. Conpounds according to claRkaxy @relkanoyloxy groupswdueh dsgroups

Alerr] and Alerr] have the saneobltg_mafu ca0pStituted with r(}etthonpou_nd_s
according to claiml1, 2 or 3, wherein the 20 dlé:}wogﬂz group A3 signifies a
group of the general formula [efM4thoXy, cyano and/qinRaleggnys rings E
and H mwnch independently signify 1, 4-phenyl ene,

6. Compounds according to claim 4 or 5, wherein the
groups Al and A2 signify a group of the general formula

Hn_zm@,zﬂ_
I-a

15
wherein
ring C! signifies phenylene, which is option-
ally substituted with fluorine;
VAR signifies -CH2CH32-, -CH20-, -CO0-, -00C-,
20 -(CH2)4- or -(CH2)30-;
Z31 signifies -(CH2)m'-, -(CH2)m'0-,
-(CH2)m'CO0- or -(CH2)m'00C-;
m' signifies a whole number of 4 to 12; and
R11 signifies acrylate, methacrylate, vinyl
25 ether or epoxy.

7. Compounds according to any one of claims 1 to 6,
wherein the dichroic group A3 signifies group of the general
formula

30
DO OH (D
n r q I11-a

or

TR R TR 01



which.is optionally substituted with hal ogen,

et hyl and/or cyano, or pyridine- 2,5-diyl,

pyr.i m di ne-2,5-diyl, trans-1, 4- 28 cycl ohexyl ene or
trans-1, 3-di oxane-2,5- 30 di yl; ring F
signifies 1, 4-phenyl ene, which is option- R o R? ally

substituted wth hal ogen, nethyl
pyridi ne-2,5-diyl or

ring G signifies 1,4-phe e
25 "' ¢ .
a o,

hal ogen, nethyl, dinmethylam no,
and/ or cyano, or pyridine-2,5-diyl,
pyrimdine-2,5-diyl, 1 ,4-naphthylene, 2,6- 5

napht hyl ene, 2, 5-pyrazol ediyl, 2,5-

t hi azol ediyl, 2, 5-benzthiazolediyl, 2,5-

i m dazol ediyl, 2Wheyeirol ediyl or 2,5-

t hi ophenedi yI ; 1 r] 4-phieayidries wHith cisr bptiotrally- .
-CHerr]O, _Cooﬂng%§&:m%%gﬂ signify 1,4-pheay (CH[erFT%[er@q
_(CH err]5[err]O. -COO(CH err] Fpbstituted with fluorine;
-CO(CH err])[er 740 ; sigrifies QOOLLHBYY - or -COOECH2) pdBpendent | y

_Siaql{'gn/] 8 :5' n%lae_l[ ndhd Z7&yp  eagh independently signity &' Shgtd eHdr']d
-(CHerr])[err]- O( CH[ er r] ) [ eFCH-ZGHZA- (-OH20+,] 30RO Jap -00€-; Z[err]

and/ or cyano, or
-2, 5-diyl; 35

2 bstltuted with
nitro
1V-a

ﬁl ggldf Iqes N:N-’ '1! h Si g’nl fy Og&n@; 0or1; p SFS;:\I% i es
a whol e ninber ofr 1 to 1 6; signifiesr 1; signifies 0, 1 or 2;
and p' signifies a whole number of 4 to 12;
RZ21 signifies nitro or dimethylamino;
ring 11 signifies phenylene, which is optionally
substituted with fluorine, or trans-1,4-
15 cyclohexylene;
Z81 signifies -COO(CH2)p*- or -COO(CH2)p'0-;
791 signifies a single bond, -COO(CH2)pN(CH3)-
or -COO(CH2)pNH-;
s signifies O or 1; and
20 R3,R4,RS5;R6 and p have the significances given above.
8. Compounds of the general formula
o)

o e
H_m.@,,,-o@cooQ S O

25
l-a

wherein
m' signifies a number of 4 to 12;
rings E1 and N1 signify 1,4-phenylene, which is optionally

A AR




20 < - R2 signifies hydrogen, hal ogen, cyano,
-CH=CHNg err], -CH=CHCN, -CH=C(CN)[err], nitro,

a di al kyl am no or cycl obutyl am no growg® or an
al kyl, al koxy or al kanoyl oxy group, which is
optlonal Iy substituted with 25 sypstituted with fluorine,; Methoxy, cyano
and/ or hal ogen, th the when r =
0, Rlerr] signifi 45 a signifies -COO(CH2)p's f‘%@f@ﬁzgm jr aqui none
group of the Z51 and Z71 each indepgadently signhifiyl a §iagid bond,
wher ein ring | -CH &lg%nl f??_%sql 4$tg§nyl ens V\:hl chis
opti on- "t bgen met hyl
and/ 35 § n,q Stgnlfyy@nor br pyridine-2, 5 d| yl, pyrimdine-
26 ans-1, 4- cyclohexylene or
trans-1 , 3-di oxan% 2,5-diyl; Sig%'nﬁeg y’Z[agtrdr signifies
-CH err] CH[ err] CH[ err]O, - cgpifiesonitro.

-(CHerr])[err]- (CH[err])[err]O COO(CH[err])[err]- or 5

%ﬁ% gn%g%g;r o ; p?l)lnds F@]Q‘P@ﬂrq hwiergllnf aes a single bond,
-CHerr]1@, s—;éﬁ}ﬂﬁ@gl’@ -COO, -00C- or -NH;

10. A cross-linkable, liquid crystalline mixture
consisting of at least 2 components, of which at least one
component is a compound of formula | defined in claim 1.

15

11. A cross-linkable, liquid crystalline mixture according
to claim 10, characterized in that it contains, in addition to one
or more compounds of formula |, one or more compounds from the
group of the formulae

o X o
f%‘(CHQ)m.-O—@-COO-Q-OOC — Y-o—ramo™\ .
(CHg)m o—@-coo-Qooc—@-o (CHg)gr=0 7’_/

(CHz)t

CH2)m O—@—coodooc—@—o (CHz)m-O»—\ Vi
\_Q-(CHanrO —@- coo Qooc —@—o ~(CHam=0, 4
o o o

f‘é)- (CHam-0—(_)~COO d :oc —@-o-(CHg)m.—;»—\\ Vil
L,

20




s ‘- signifies 0 or 1; 10 signifies a
whol e nunber of 1 to 1 6; and R[err] Rlerr],Rerr] and R err]
each independently signify hydr.ogen, 30 hal ogen,
cyano, -CH=CHNg err], -CH=CHCN,

o?ﬁ%%hs;{gm mér&ﬂ}g‘ygﬁ@-%dq%jéwr@_o (CHalm—0, ¢ al koxy or

al kanoyl oxy group, Qanich is dPdtional ly
substituted with nethyl, met hoxy, cyano and/ or
hal ogen. 5.  Conpounds accop&@'h@} to claim1, 2 or 3, wherein
the 20 dichroic group A3 signifies a griQup of the general formula [err]
wherein 25 y ng [err] Si fies 1l ,4- phenyl e, which is
opt i on- O- (CHzhm-0— >—COO s@ub c anpgen, net hyl
and/ " or c o, rlglqne 5-diyl, Vil
pyrim di ne- 2,5-diyl, trans- 1 4- cycl ohexyl ene
or trans- dIOX -2, 5- d|yI 30
Z[ err] \_(\@rgiﬂz)nr@ Orr(C)m 0(;1# Neoool
-(CHerr])[err]-, X CHerr])[err] O, CHerr )[err]- oro
-CCIJ(CH[err])[err ]0; Z[err] signifies a single bond,
-COO(CH[err])[err]N(CH[err])-, COO(CH[erl(d;ag),err]Nl-l- 35
-CHerr]O, -OCCHerr]-, -COO, -00C OHN~ INH-
o] o) OH
4 O-(CHg)-O CoOo 0o0C O—(CH)y~0O
“ —< >— —< >- m' A\
X
O- (CHo)yO —@—coo -Q—ooc—@-o—(cr—lz)m_o /
(CH2)t
4 0--(CHa)m'-O—@-cood-ooc-@-o—(c:Ha)m--o"\\ X
D
o
X1
5 and

So%
X1l

wherein
X is hydrogen, ftuorine, chlorine, bromine

A




27 ¢ - S signifies 0 or 1, p

signifies a whole nunber of 1 to 16; and Rlerr],Rerr],Rerr] and
Rlerr] each independently signify hyd8dgen,

hal ogen, cyano, -CH=CHNO err], -CH=CHCN, 5

-CH=C(CN) [err], nitro, hydroxy,orangethyy! am no or
cycl obutyl am no gkoup or an al kyl . al koxy or

al kanoyl oxy grou’%, which is 1¢'d whole number of 4 to ]o%'[?ﬁqal |y substituted
t

with nethyl, is a wholewtumlizgr ofy2ito Bap/ or hal ogen. 10

6. Conmpounds cording to cl alignidier _ henel | €. groups Alerr] and
Alerr] signify gzgroup. of the Séé el.?'gglg fgpﬂaaﬁ[gr(?? > 15 wher ei n
ring Clebr] A si gni fi es sigaifigsede4-pherylene opt 2orer 3-fluoro-

ally substituted with fluorine;1 4-phen Srrl signifies
-CHerr]CHerr]-, -CHerr]O, - .- X\ 20 .
~(cHerr])[err]-Sor -(cH err])[Hgpifies, (CH2)m' — of o CH2)m'O—; and g gni fi es
-(CHerr])[err]'R, -(CHerr])[ edighiffas ac&lcate, methacrylate, vinyl
-(CHerr])[err]"COO or -(CHerr Lerr ' - m

signifies a whol e nunber of 4 tGNErLOr Y- Rlerr]

signifiee acrylate, nethacrylate, vinyl 25 et her or
epoxy. ) u r di ny ,one_of cl ai 1 tq 6,
wherei n the di ch?%i c E%H%%@@Pﬁfﬁ#fﬁ@é%ﬁ@%ﬁ "t%é”)ﬁeq{ber §ifw°§a‘m§ 3r mul a 30
[err] to 9 in their cross-linked state for optical components.

13. The use of cross-linkable liquid crystalline mixtures
15 according to claim 10 or 11 in their cross-linked state for
optical components.

* h*
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':28 [err] wher ein rings E[err] and Herr] signify

1, 4- phenyl ene, which is optionally 5 substituted with
fl gori ne; Z[ err] signgpies -COQ(CH err])[err]"-

-COO(CH err])[err]" O; Z[err] and Zferr] each independently
signify a single bond, -CH err] ,

-CHerr] O, -C0O or -10¢fys; SHEET HAS BEER, | 0 Si gmTT) 10

r signifii es 1RrepLACED p signifies a whole
nunber of 4 to 1 2; Rferti signifies nitro or

di met hyl am no; ring 11 signifies phenylene, which is
optionally M&Lted with fluorine, or

trans-1, 45 15 cycl ohexyl ene; Z[ err]

si gnifies - 00 CH e err1. .0 791
signifies a sin '@(%::{- ﬁ%ﬁ#g"weﬁé%ﬁ%@? §fridd With] h-photo cross- or
- COQ( CH] er r ]ljrilealrig Niquid crystallinescompounds havirg gnichremophore lof zhe 20

R[err] R[err ?4] Rlerr] and p have the significances given above.
. Corrpounc?s 0 he general fornula [err]

A‘Q—Az

10 A2 l
wherein
Al and A2 each represent a cross-linkable, meso-
genic group; and
15 A3 represents a dichroic group.

as well as liquid crystalline mixtures which contain such
compounds and their use in the cross-linked state as optical
components.

This.Sheet Has Been Re: placed
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wher gi n m 5|gn|f|esa @ﬁ -4 to 1 2;
rings E[err] and N err] signi o ¢ qb %ﬁ t i

29 y ed W|thfluor|n ; Zfler'r |
signifies -COXCH err])[eyr]’ BPLANEE err])err]’

and Z[err] ‘Each | ndependent |y 5|gn|fy a single bond

-CH[err]CH[erzg] PH@‘E}-IIE:BDSGI—@INKAML AR ,

signify 0 or i S|gn|f|esl apd Rl er n]

ii)gn!srlgﬁlsf matsrg The present @Y)ent’&qg?ogéﬁﬁ?eﬁ]kaoww% UI crystalline

m xture linkabé diquid orfystallineasonmpeuwngs having a)fchmmpfé@rfheast one
Cormonent | f f
cross- i iab\@ﬁ\ &B(%gmgr@yg{ Qfx]ﬁFdJsathlé'ﬁ toRGih %Lfdkﬁ'd@nipoéﬁds and 11. A

xture accordl ng
their use in the cross- llnke state as optical components.

Photo cross-linkable liquid crystals, which are provided

with a suitable amount of a photoinitiator, can be orientated on a

10 substrate or in a cell by suitable orientating layers or in a field
and then in this state can be cross-linked by irradiation with
light of a suitable wavelength. The structure thereby produced
remains even at high temperatures. Thus, optical components
such as, for example, wave guides, optical grids and filters,

15 piezoelectric cells and cells having non-linear optical (NLO)
properties, etc., can be produced. Such optical components can be
used, for example, in frequency doubling (SHG) or in colour filters.

Further properties such as, for example, the birefringence,
20 the refractive index, the transparency, etc. must fulfil different
requirements depending on the field of use. For example,
materials for optical filters should have a strong absorption in a
direction perpendicular to the filter surface.

25 The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in common
solvents and a good stability towards electric fields and electro-
magnetic radiation. They should possess a suitable mesophase in
a temperature range from about 25°C to about +100°C, especially

30 from about 25°C to about +80°C. Moreover, they should have a
strong absorption in the desired wavelength range for the uses
set forth above.

Since liquid crystals are usually used as mixtures of
35 several components, it is important that the components have a
good miscibility with one another.

This Sheet Has Been Replaced
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to claim 10, characterized in that it contains, in addition to one or

nmore conpounds of fornmula 1, one or nore conpounds fromthe group of
the fornul ae 20 s SHEEr HAS B%EN 30 [err]
REPLACED |

PHOTO CROSS-LINKABLE LIDUID CYSTALLINES

Abstract
5
The present invention is concerned with photo cross-
linkable liquid crystalline compounds having a chromophore of the
formula
A‘—Q—Az
10 A3 l
wherein
Al and A2 each represent a cross-linkable, meso-
genic group; and
15 A3 represents a dichroic group.

as well as liquid crystalline mixtures which contain such
compounds and their use in the cross-linked state as optical
components.

This Sheet Has Been Replaced
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and [err] wherein X Cib(}%%%%g?gen fluorine, chlorine,

br'om ne .

or methyl; m i s a whol e nunber o ﬁﬂmgm&maﬁﬂﬂ
t is a whole nunber of 2 to 12; oo .
signifies -CCH err]- or -OOC-; 5 A

1, 4- phenyl ene RHOTD~CROSS-LINKABLE LIQUID CRYSTALLINE DYES
, 4- phenyl ene;

1 958" AR 197

The present invention is concerned with photo cross- ...
linkable liquid crystalline compounds having a chromophore,
liquid crystalline mixtures which contain such compounds and
their use in the cross-linked state as optical components.

Photo cross-linkable liquid crystals, which are provided

with a suitable amount of a photoinitiator, can be orientated on a
substrate or in a cell by suitable orientating layers or in a field
and then in this state can be cross-linked by irradiation with
light of a suitable wavelength. The structure thereby produced
remains even at high temperatures. Thus, optical components
such as, for example, wave guides, optical grids and filters,

- piezoelectric cells and cells having non-linear optical (NLO)
properties, etc., can be produced. Such optical components can be
used, for example, in frequency doubling (SHG) or in colour filters.

Further properties such as, for example, the birefringence,
the refractive index, the transparency, etc. must fulfil different
requirements depending on the field of use. For example,
materials for optical filters should have a strong absorption in a
direction perpendicular to the filter surface.

The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in common
solvents and a good stability towards electric fields and electro-
magnetic radiation. They should possess a suitable mesophase in
a temperature range from about 25°C to about +1000°C, especially
from about 259C to about +80°C. Moreover, they should have a
strong absorption in the desired wavelength range for the uses
set forth above.

Since liquid crystals are usually used as mixtures of
several components, it is important that the components have a
good miscibility with one another.



S - signifies -(CHerr])m - or -(CHerr])[

R signifies acrylate, nethacrylate, vinyl

et her or epoxy. 10 12. The use of conpounds acg¢o 0 to any ophe
of clainms 1 to 9 in their crossg2 nked state for optijcal ﬁgq@gméﬁﬂ%.
13. The use of cross-linkable liquid crystalline m xtured 5" ‘accordingit

claim 10 or gibrordROYS-IANKASIE BheUIbt eResTALLINE DYRS chl

.

Abstract

The present invention is concerned with photo cross-
linkable liquid crystalline compounds having a chromophore of the

formula
A‘—< %—-Az
A3 i
wherein
Al and A2 each represent a cross-linkable, meso-
genic group; and
A3 represents a dichroic group.

as well as liquid crystalline mixtures which contain such
compounds and their use in the cross-linked state as optical
components.



