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PHOTO: CROSS- LI NKABLE OPTI CALLY ACTI VE COVPOUNDS OF RECEI PT 5 fﬁe

p¥esent invention is concerned with photo cross- linkable, optically active
conpounds, |iquid ETYSREPUACEDISHEE®S Whisth conptain such conpounds as wel |

as their use in thEaorOSSsdnl Nt ShatgpAsdortidal conponents. 10
Photo cross-1inkablg [ ’ithdnc}ﬁégiglug,“_lg\g%zﬁ arelprovided with a suitable

anount of a photoi 'r:t,g'a‘g:_‘q_r_, c%b ori, on 4 substrat ri | by
suitabl e oriepting E‘la’"]ear*_'é‘j_%sr) ]”ﬁfﬁéﬁ},’,’éltﬁgé g"ﬁ.]':ié’r inthis Mﬁs
cross-1inked by irPBdrB¥REn witH 1 gHE” BFA “Siiitlabl e wavel ength. The
structure thereby pPPoFECEH RECER Inroenrved-pyenlat hi gh temperatures. Thus,
opti cal conponents such as, for exanple, wave guides, optical grids and

filters, pBiezoel edthre preséht inventienl is benceped withnphotoptrioss- (NLO

roperties, - i . CES o) . Such. pcal
Component s cANkBEIGs Sty S CcoffiFourdts RGRISREH I THidBkesn
(SHG or in whichrcontainr suchFigampoupdspas twelk asutheirsusé dn thexrgrbss- t he
birefringencgnkbhestfd ast bheicatom hﬁ@ tgansparency, etc. nust ful fil
gepeégii ng on ? e Pre

different requirenents I'eld of use. For exanple, 25
materials for colour filters, polarizers, [err] plates, etc. should produce

a smal | pigt ch for phigteulcrbby-likabié ZRquid Eiystdise whithe a?é?P?oWdéﬂib' e

1aul d -Crys-taliﬁgnusstu' DBIE 4HaB0RT 518 photoitiator: can be onented off &

sol ubi lity i WitR ehSuligie A P ator, can

: substrate or in a cell by suitable orienting 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 is

15 preserved 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, electro-optical devices, etc. can be produced. Such
optical components can be used, for example, in cells for

20 frequency doubling (SHG) or in colour filters.

Further properties such as, for example, the bifefririgence,
the refractive index, the transparency, etc. must fulfil different
requirements depending on the field of use. For example,

25 materials for colour filters, polarizers, A/2 plates, etc. should

produce a small pitch for circularly polarized light.

The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in' usual solvents
30 and a good stability towards electric fields and electromagnetic
radiation. They should have a suitable mesophase in a temper-
ature range from about 25°C to about +100°C, especially from
-about 25°C to about +80°C.

35 Chiral nematic (cholesteric) liquid crystals in the homo-
geneously orientated state (Grandjean texture) reflect light
essentially only in a wavelength range which is dependent on the
wavelength of the helical pitch. The spectr@g Wldttl °f;‘§th§_s y a4
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30 and a good stability towards electric fields and el ectromagnetic
radi ati on. They shoul d have a suitable nesophase in a tenper- ature range
fromabout [err] to about [err], especia ly fromabout [err] to about
[err]. 35 Chiral nematic (cholesteric) liquid crystals in the hono-

gelneo!JS| y Orf@ﬂil'é@tﬁ It eah pendareed b)eﬁé.ﬁltatﬁler@@dr)]ieet ofiislmat qu&&?pt lt ﬁ' Iy
only 1n a wave n ange I.C .S epbenaen n (5 Vel en . O e
ol Tcal pi tchVSAL ¢ JHH Aafiekicad, ight e BoRPlstRy: Mty Paflatihe oe
vari Ied by suThebdirectioinc of afotabien ofiuihe ceflectdd light depémrds aah Itheht is
conpl etely cj } ' ' Lot atld t efl ected
l'i ght dependglr%#ltﬁﬁe)bﬁ ?égq'%ﬁd%ff -{Bgt gt‘{)%%ttgﬁ Bt ﬁélléﬂ(y%ﬂéﬁgyﬁ% hgﬁe{:al
structure5 TRpPosHalyscirsuiarty rpolegsized fighdr is daansatitted unimpaned.ed
uni mpar ed. TiHiSGePpARGEAIES CHRbBCLSEAFdrothd st oBRRINH P opficaPtitedts,
ilters, polarizers, "analyzers, etc. en suc hol'esteric_m xtures cbntain
phot ochem caPPArFeGordnalyasrs 6tCpoWherisugh chalesiariamixtures t hese
conponents capnbgirf 'plstddhdmitdlly Wligdrmafisableromigdlymetigabléhe |iquid
crystalline structure of the%ﬁ mxtures is theregé st abi llzeéi or even
frozen. ThusCORMIGRENts, then these components can cross-linked by
10 irradiation with light. The liquid crystalline structure of these
mixtures is thereby stabilized or even frozen. Thus, colour
filters, A/2 plates, optical retarders, polarizers, etc. can be

produced in the solid state.

15 - Since liquid crystals are usually used as mixtures of
several components, it is important that the components have a
good miscibility with one another. Mixtures consisting of photo
cross-linkable liquid crystals and non-photo cross-linkable
components, which lead to optical activity in mixtures, allow the

20 non-cross linked components to relax and thereby decrease the
stability of the network. Conventional optically active photo-
chemically oligomerizable or polymerisable additives have the
centre of chirality in the spacers between the photo cross-
linkable group and the core of the molecule. This requires an

25 expensive and complicated synthesis. The twisting capacity of
these compounds is rélatively small.

There is accordingly the need to produce, especially for use
in optical filters, photochemicaily oligomerisable or polymer-
30 isable optically active compounds which have a large twisting
' capacity. Thus, they can be admixed in liquid crystalline
mixtures in small concentrations in order to produce the desired
pitch without influencing the clearing point or other physical
properties of the mixture too severely. Moreover, they should be
35 readily accessible from starting materials which are known or
--.. which are commercially available. Furthermore, mixtures which
contain such optically active photo cross-linkable compounds
should be orientable and structurable as domain-free as possible



filters, [err] plates, optical retarders, polarizers, etc. can be produced
i'‘n thé solid state. 15 Since liquid crystals are usually used as

m xtures of several conponents, it is igportant that the conponents have a
good mscibility with one another. M xtUres consi sting of photo

cross-li Wabéﬁg&ﬁ&ﬁf& 2 1Ave ARdeROBnad theria? StabilgPbAdC RIFRPIEHIS

‘which lead to optical activity 1n m xtures, low t non-cross |inked
conponent s t stakility l&h@@h@f@%&“ﬂ*@ﬁﬁ%@&he stability of the network.
Conventional optically active photo- chem cally oligonerizable or

pol ynmeri sabl e additives have.the centre of chirality in the cers between
t he photo cross- ﬁﬁkﬁfﬁ%r&r inyentien new Rrovides M%PQG%I‘@E%SE& equi res

an 25 expsnSbuﬁstamﬂin?Iypbuitabw a5y single | comppoaents 0 ag companentsf of hese

conpounds is_relatiy . re | | pr oduce,
especially f%‘r'a?]glaq“f'ﬁ ?5&"'?‘{‘1“{%&s,ﬁﬁﬁﬁiﬁéﬁﬁ@%%%ﬁ@%ﬁéﬁ&am e or
pol ymer - 30 invantionhavalgeneral ifoemidadounds whi ch have a | arge twi sting
capacity. Thus, they can be adm xed in liquid crystalline m xtures in snall
concentrations in order to produge the desired pitch w thout influencing
the clearing point or other phyATt@l properties of the mixture too
severely. Moreover, they should be readily accessible fromstarting

mat eri al s whi ch are known or whjthgare connerciallx avai |l abl e. Furthernore,
m xt ures which

10
wherein _
Al and A2 each signify a cross-linkable mesogenic
residue; and
A3 signifies (R,R)- or (S,S)-trans-1,2-
15 cyclohexyl-diyl.

Since the compounds of formula | in accordance with the
invention or mixtures containing such compounds have a meso-
phase, they can, prior to the cross-linking, be oriented on an

20 orienting layer by the application of an electric or magnetic field.
A uniform layer is produced in this manner.

Preferably, the mesogenic residues A1 and A2 each signify a
residue of general formula Il

25
OO
n L
wherein
~rings Cand D each independently signify pyridine-2,5-
30 | diyl, pyrimidine-2,5-diyl, trans-1,4-

cyclohexylene, trans-1,3-dioxane-2,5-diyl
or 1,4-phenylene optionally substituted
with halogen, methyl and/or cyano;
Z1 signifies -(CH2)m-, -CO-, -(CH2)mCO- or
35 -(CH2)mOO0C-;



contain such optically active photo cross-Iinkable conpounds should be
orlentable and structurable as donai n-free as possible 3 and should al so
have an excel | ent ther mal stability and4jong termstability in the
‘cross-linked state. The present invention now provides conpounds mhlch are

Tiquid erystal m Btures. The consapes gl D 2D

| e conp S 0 nti

general fornula | [err] 10 vvherelﬁﬂg (f:(ié 68& ﬁtgzgﬁlﬁyGQEﬁZ%'
cross-1inkabl e nmesogeni ¢ resi duepr (IHQ’%O- signifies (R R- or
(S, S)-trans-1, 2- cl ohexyl -di yl . h oun fyfQrmula | in
accordance with t g I nvention or @? r@&ﬁfﬁ?’ﬂlh&@l‘?‘@dﬁpounds have a
meso- phaSe, they can, prior to t-(féYz)m@@O-l, mkC¥g)mOOGri ented on an 20

orienting | ayer by the appl i cati Q(Slf(CﬁQ)ij)CU '-@(ﬂ-’iz(@m-éfz]b)ﬂ-d
' Si[(CH3)2]CH20- or -NHCHz(Si[(CH3)2]O)m5

Si[(CH3)2]CH2NH-;
Y signifies hydrogen or quorme
10 n signifies 0, 1 or 2;
m signifies a whole number of 1 to 16; and
R1 signifies a cross-linkable group of the

structure CH2=CH-, CH2=CH-COO-,
CH2=C(CH3)-CO0-, CH2=C(CI)-COO-,

15 CH2=C(Ph)-CO0-, CH2=CH-COO-Ph-,
CH2=CH-CO-NH-, CH2=C(CH3)-CONH-,
CH2=C(CI)-CONH-, CH2=C(Ph)-CONH-,
CH2=C(COOR")-CH2-CO0O-, CH2=CH-0-,
CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR")-,

20 _ cis,trans HOO-CR'=CR'-COO-,

Rl
g oo
R\
Q—CH—CH-COO- ;

Ph signifies phenyl; |
25 R signifies lower alkyl; and
R" signifies methyl, methoxy, cyano or
halogen;

with the proviso that R1-Z3 contains no -0-O- or -N-O- groups.

30 Compounds of formula | in which the two mesogenic
residues Al and A2 have the same significance are preferred.

Residues Al and A2 of formula Il in which rings C and D each
independently signify unsubstituted or fluoro-substituted 1,4-
35 phenylene, pyridine-2,5-diyl, pyrimidine-2,5-diyl or trans-1,4-
cyclohexylene, Z1 signifies -CHz-, -CO- or -O0C-, Z2 signifies a



A uniformlayer is produced in this manner. Preferably, the nesogenic

reS|dues [err] and [err] each signify a residue of general

formula 11 25

wherein rings C and D each |ndependent5Iy signify pyridine-2,5- 30
diyl, pyrimdine-2,5-diyl, trans-1,4- cycl ohexyl ene, trans- 1, 3-di oxane-2,

5-di yI or 1 SIﬁg@%ﬁ@”eCHECFQEaLCH g.tbs.t) .ed.Q@(t)h aralQQER, zﬁet hyl and/ or

cyano; [err] 0
[err]. 4 gignifies ~(CHa)m= ~( g mﬁéﬁ AHRn00Gsare oo
- OOC-, [err]e ec(dﬂjZ);ﬂ@fen[edr] [err] 5
[err] [err] [err] or :
| 5 Preferably, the cross-linkable group R signifies CH2=CH-
| CO0-, CH2=C(CH3)-CO0-, CH2=C(Cl)-CO0O-, CH2=C(Ph)-COO-,
CH2=CH-COO-Ph- CH2=CH-CONH-, CH2=C(CH3)-CONH-, CH2=C(Ph)-
CONH-, CH2=CH-0-, CH2=CH-00C-, cis,trans -HOO-CR'=CR'-COO-,
HzC CH- <:>—-CH—CH-
10
wherein R' and R" have the significance given above.
These are the residues which can be cross-linked
15 photochemically after orientation of the compounds of formula |
in a field.
Especially preferred groups R1 are CH2=CH-COO-,
CHy=C(CH3)-COO-, CHp=CH-0- and "2
20 :
The terms used above will be explained hereinafter:
"1,4-phenylene optionally substituted with halogen, methyl
and/or cyano" embraces in the present invention 1,4-phenylene
25 and 1,4-phenylene mono- or multiply-substituted with fluorine,
bromine, chlorine, methyl or cyano such as, for example, 2- or 3-
fluoro-1,4-phenylene, 2,3-difluoro-1,4-phenylene, 2,6- or 3,5-
difluoro-1,4-phenylene, 2- or 3-chloro-1,4-phenylene, 2,3-
dichloro-1,4-phenylene, 2,6- or 3,5-dichloro-1,4-phenylene, 2-
30 or 3-bromo-1,4-phenylene, 2- or 3-methyl-1 4-phenylene 2- or
3-cyano-1,4-phenylene and the like;
"halogen" signifies fluorine, chlorine or bromine, especially
fluorine; |
35

"lower alkyl" signifies a straight-chain or branched alkyl
group with 1 to 4 carbon atoms such as, for example, methyl,



[err] .Y signifies hydrogen or fluorine; 10 n

signifies 0, 1or 2, m signifies a whole nunber of 1 to 16;
and Rl signifies a cross-1li gkabl e group of the structure
CH2=CH, CH2=CH COO-, [err] 15 CH2=C( Ph) - COO-,

CH2=CH- COO- Flepy |l er 45 I; EBtyl, [t lbUeyl 1 bge especiall
cis,trans H%r&ﬂ’ %@Q)&I@'tﬁrr Igﬂ)’ ’ SI gﬁ*fi es phe%yl ; %5

R methyl.gﬂthyledonqmliro abyl. and R signifies nethyl,

nﬁﬁgoxy, cyano or halogen; with the proviso that [err] contains no -0-0- or
r esi duggotjgflr] SgnEhFem%%ﬁg\%gg? é’%&ﬂ@éﬁf‘*ﬁé@?@g@%&%mﬂ% eﬁﬁﬂgRgg: gues
[err] ands[ethé intehtiomutanbeiinfluencedr bygeargingnthe dags imtbesident | y
signify unsupghifuhgdagg A2 UofRus USrdrbticAnds Such as phenylene have
the tendency to produce smectic phases, while saturated rings
" such as trans-1,4-cyclohexylene or trans-1,3-dioxane-2,5-diyl
rings promote nematic tendencies.

10
Preferably, the mesogenic residues Al and A2 signify a
residue of formula Il in which n is 1, i.e. a residue of formula ll-a
Il-a
15 :
wherein -
rings C' and D1 each independently signify pyridine-2,5-
diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or 1,4-phenylene optionally
20 substituted with fluorine; '
Z11 signifies -CHz- or -CO-;
Z21 signifies a single bond, -CH20-, -COO- or
-00C-; '
Z31 | signifies -(CH2)m-, -(CH2)m'0-,
25 -(CH2)m'CO0- or -(CH2)m'00C-;
m' signifies a whole number of 3 to 12; and
R11 ' signifies CH2=CH-C0O0-, CH2=C(CH3)-COO-,
CHp=CH-0- or 25 CH. |

30 Especially preferred are compounds of the formulae



35 phenyl ene, pyridine-2,5-diyl, pyrimdine-2,5-diyl or trans-1, 4-
cycloﬁexylene, [err] signifies [err] -CO or -0O0C-, Z2 signifies a 5
single bond, [err] signifies [err] are-especially preferred. 5

Preferably, the cross-linkable group RL'signifies CH2=CH [err] [err]
‘wherein R and R' have thepsignificance given above. These are the residues
'‘whi ch can be cross-1linkedi5 photochenically after orientation of the
conmpounds of formula | fn field Egpey\ally fiteXerred groups Rl are
CH2=CH COO-, [err] 20 #e QéPHs)ms%@}‘pPi ned hereinafter:
"1 ,4-phenyl ene optionally substituted—h th haFodgen, neti and/ or cyano”
enbraces in the present invention 1,4-phenylen 5 and 1,4 enyl ene nono-
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brom ne, chlorine, nethyl or cyano such as, for exanple, 2- or 3- fluoro-1
,'4- phenyl ene, 2,3-difluoro-1 ,4-phenylene, 2,6- or 3,5- difluoro-1

., 4-phenyl ene, 2- or 3-chloro-1 ,4-phenylgne, 2,3- dichloro-1,4-phenyl ene,
:2,6- or 3,5-dichloro-1 ,4-phenylene, 2- 30 or 3-brono-1, 4-phenyl ene, 2- or
-3-met hyl - 1, 4- pheny}gain 2Z1 brsignifiesncCO-amd 23N eighifies 4 hsinglkeboridhal ogen”

2 Ryl signi 1 es DrsTeaPeneseasialyorcdBan aRBa iRy o8, bt of S4°"
carbon atons suchtesl2for exanple, nethyl, 6 ethyl, propyl, butyl,
buty The. raSolRllsS . Bpttingiels, SIS conRhids, o Wi E' TRy
i nvention5can be influenced by varying the rings in the side- chains [err]
and [err]. Thus, atRBohipdinds &%?pﬁgaﬁhﬁnwmﬁ'?‘éﬁdtﬂe has they to
produce snectic phases ITe saturated rjngs such as trans-1
, 4- cycl ohexysame ssignifigrnce ,%’%NMnEﬁ‘%j'& dAGRess| stxﬂa'r’ﬁﬁ'ﬁaubén%@q’c
tendenci es. can be produced, for example, analogously to the methods
illustrated in Schemes 1 to 5. Thus, optically active diols can be
10 reacted with (w-acryloyloxyalkyloxy)-substituted carboxylic
acids in a manner known per se. This esterification can be
effected, for example, via the corresponding methylsulphonate in
tetrahydrofuran or in the presence of N,N'-dicyclohexylcarbo-
diimide and 4-(dimethylamino)pyridine in dichloromethane or
15 another suitable solvent such as e.g. chloroform. Optically active
diols can also be reacted with (@-acryloyloxyalkyloxy)-sub-
stituted benzyl tosylates in a Williamson etherification. This
etherification can be effected, for example, at room temperature
in the presence of potassium tert.-butylate in dimethoxyethane or
20 another suitable solvent such as e.g. N,N'-dimethylformamide.

Compounds of formula | in which A1 and A2 are different
can be produced by the mono-esterification of optically active
diols with an (w-acryloyloxyalkyloxy)-substituted carboxylic acid

25 and subsequent esterification with a different (o-acryloyloxy-
alkyloxy)-substituted carboxylic acid. The corresponding
asymmetric diethers are accessible via a similar two-stage
process (described). The starting materials are known and in part
are commercially available.

30

The reactions set forth in Schemes 1 to 5 are all effected in
a manner known per se. In the Schemes the symbols have the
aforementioned significances. '




10 Prgferably, the nesogenic residues [err] and [err] signify a residue of

fformul'a 11 in which nis 1, i.e. a residue of fornmula 11-a 15 wherein rings

‘[err] and [err] each independently signbfy pyridine-2,5- diyl,

ipyrimdine-2,5-diyl, trans-1,4- cycl oheXylene or 1, 4-phenyl ene optionally
substituted with fluorine; [err]

20 . 1
si-gnifies [erS(r:?efneerr] si gni fj’ a single bond, [err] -0OOC;

[err] signifiesg [eqr 5_0 COOH [err] m
signifies a whol e nunber ofs\\ B?t (Sdzl-l"‘%?; a rrf) signifies [err]
[err] 30 Especially prdferred are conpounds of the fornul ae 7

o)

DCC, DMAP, CH,Cl HO—@—CHO
\ O—(CHz)m-O-Q—COO—@—CHO
0

CrOg, HaS04, H20, (CH3)2CO

\ O—(CHg)m-O@—COO—@-COOH
0
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0 HO
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| A
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8 wherein [err] signifies -CO and Z21 signifies a single bond or -COO,
especially -COO-, and mi is a whole nunber of 3 to 12, as well as the
enanti oners of these conpounds. 5 The ?gnpounds of formula | in which [err]
rand [err] have the sane significance are very readily accessible
5synthetical|3c ﬁﬁpgn be produced, for exanple, analogously to the nethods
illustrated 1n Schenes 1 to 5. Thus, opticgay ackxe diols can be 10

reacted with ([err]-acryl oyl oxyal kyl qx¥ & W 4!;} apoxylic acids in a
manner known per se. This esterification Qangbe & fgcted, for exanple, via
t he correspondi ng net hyl sul phonate in tetrahydrofuran or in the presence of

N, N - di cycl ohexyl carbo- diimd d 4-(di nme | any po)yridine in
di chl or onet hane or 15 anotherqgggkﬁﬂf oI Béf&ghgﬁ4§s e.g. chloroform

Optically active diols can also be reacted Wth
esylates in a WIIlijianmson
@ ecNexanpl e, at room

([err]-acryl oyl oxyal kyl oxy)-sub- stituted peagyl
etherification. This etherlflqaoL(@mzmro . .
2t/ - bu te in di net hoxyet hane

tenperature in the presence of potassium tX _
or 20 another suitable solvent such as e.g. N, N -dinethylformam de.
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Conmpounds of forrmula | in which [err] and [err] are different can be
produced by the nono-esterification of optically active diols with an
([err]-acryl oyl oxyal kyl oxy) -substitutegqcarboxylic acid 25 and subsequent
esterification with a different ([err]-acryl oyl oxy- al kyl oxy)-substituted
carboxylic agslfem&ng correspondi ng asymmetric diethers are accessible via a
‘'simlar two-stage process (described). {tart =aq materials are known and

in part are commercially avail able. 3g-10e rka ghiof orth in Schenes 1
to 5 are all effected in a ma kng rase. he Schenes the synbol s
have the aforenentioned signif jices. 9 'Schene 1 [err] 10 Schene 2

Hg,Pd/C, NaOAc, AcOEt

=N
H0—<: ,)—O—CHO
\ N
K2COg, butanone 'HO—(CHg)m—CI
L _
HO—(CHz)m'—O{ ,)—@-cao
_ N
o |
‘ H locc, DMAP, CHClo
fo) OH
! —
O—(CHz)m-o—<\: ,)—@—_cuo

CrOg, HaS0y4, H20, (GH3)2CO|

0
A .
O—(CHg)m-—0—<\: ,)—O—-COOH
N Y

H o\
DCC, DMAP, CHoCla I /A3
HO

0
//——{)—(C re? _<\i:/>_®— 0 O\Aa
\\__&)—(CHg)m—O_C"}_@_CO o/ |




Scheng 3 12 Schene 4 13 Schene 5 14 The liquid crystalline

m xtures in accordance with the invention contain at |east 2 conponents, of
whi ch at | east one conmponent is a conp?%d of formula |I. A second conponent
and 5 any additional conponents can be rther conpounds of formula I or
‘ot her known éj::ﬂain% Q‘rystal | i ne conpounds having a photo

0]
<: >‘(CH2)m'-1—O-'""<:>—-COOCH3
o)

HCI, toluene l

OHC—(CHg)m'.1—C>---"<___>— COOCH;3

NaBH4, Hz0, dioxan ,

HO—(CHg)m-—O-----O—COOCHa '

1.KOH, Hz0, CaHsOH
2. HCI

HO—(CHz)m-—O-""O—COOH
o

| /,——< locc, DMAP, CHoClp
o OH

/ 0—(CH2)m'—<:>-""<:>—COOH
' HQ

\
1. MsCl, (CaHs)sN, THF , 2. DMAP, /A3
' HO

o} )
o Cren
A3
/ .
\ §-CHam coo
O

B R R e




cross-|linkable group. Additional chiral conponents can al so be present in

the nixture. 10 The m xtures in accordance with the invention
preferably contain, in addition to one gr nore conpounds of fornula |, one
or nore conpounds fromthe group of conpounds of the general formulae 15
lerr] 15 Séﬁéﬂnel@ X signifies hydrogen, fluorine, chlorine,
brom ne or nethyl; o) signifies a whole nunber of 4 to 12; 16 t
signifies a whole nunbergof 2tol 2 Z signifies -OCH2- or -QOC;
A signifies 1,/4-

henyl ene q or | uoro-1, 4-
O-(CHz)m—0 \ ./ CHO _
N

NaBH,, CHzOH, C,H5OCHs ,

,—( n |
/ 0-(CH2)m"O{ />_O._CH20.H
N
l 't D
N{C2Hs)3, toluene c|—§
o] _ o]
M oo™ g
O—(CHz)m"'o—<\: ,)-—@—cﬂao —S—@—
(1]
N - o)

THF ) \A3
/

/ O—(CHg)m-O—<: >—®-CH20
\ O—(CHg)m'—O'< >—®CH20

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

The compounds of formula | are used as chiral dopants in
liquid crystalline mixtures. These liquid crystalline mixtures
10 contain at least one compound of formula |.

The content of chiral compounds of formula | in the liquid
crystalline mixtures in accordance with the invention can vary in
a wide range and can be, for example, about 0.1-30 wt.% and is
15 determined essentially by the twisting capacity of the compounds
and the desired pitch.
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phenyl ene; 5 S signifies [err]; and R signifies
CH2=CH COO-, CH2=C(CH3)-COO-, [err] or 10 The production of the
conmpounds of formula I and of |iquid c;mstal | ine m xtures containing these
conmpounds is illustrated in nore detail "by the follow ng Exanples. C
signifies.a crystall i ne phase, S signifies a smectic phase, Nsignifies a
‘nemat i c. phase and I gnl I es tgﬁ | sot,ropic hase tical .antipodes have

in each 15 case GH' aystaliipgemixtres jn Acgardangge With +§ poi nt
etc., but | emaﬂnmmttam el leaist chcﬁhpOﬁeﬁfsi, ofnahsicheat ileast ane

B e haar S Ao Bl s el campenet Mg o a

sol ution sf &ny additiondR cithponents carebeyﬁjrmher(amﬂpwnds of foomnula

4 (i bt ot Y%W%%Wﬁ#wdo QWW%W%%%' 8 oneti o’
m xture was eross-tinkab mrgup, fAddisional chiral h@omnqnenté Gﬁ@ alsAcBet r at ed.

Chr omat ograpp fé t]t ?Q silica gel with hexane/ethyl acetate (vol.
8:2) and rec rf |zat|on rom et hyl al cohol of the

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

15

o) X o
/_%-(CHz)mr-o—@- COO-@-OOOO— (CH2)m~ O»_\\ 0
\_<\ (CHg)m-—O-@— coo Qooc —{ )0~ (CHIm-0 7’_/

(CHz)t

(CHz)m-O—O—COO -(__g-:ooc —@—o (cHg)m-o»"\ v
\_60-(CH2)",.-O—©-COO ngc —@-0—(CH2)m-—oo7,_//
O .

3

- o 0
N 0-(CH2)m-—O—©-COO6000—@-0—(0Hz)m--0»_\\
o)
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fractions which were pure according to thin-layer chroma- 30 tography gave
0.1 g'of (1R 2R)-trans-1,2-bis[4-(4-[8-acryl oyl -

oxyoct yl oxy] phenyl car bonyl oxy) phenyl c sbonyl oxy] cycl ohexane; mp. (C1)
[err]. The follow ng conpounds can be ‘E epared in an anal ogous 35 manner:
(1 R 2R)- trans 1 ,2-bis[4- Acr oyl oxy yl oxy] -

pyrimdin-2- Gﬁﬂﬁam@w 9 @ p(CMémfPMr] 17 (1
'R, 2R) -trans- 1 bIS[2 (4-T3-acryl oy xybuty oxy] -

phenyl ) pyri di n- 5-yl) car bonyl oxy] cycl ghiexane; m p (C—I) [err] (1

R 2R)-trans-1 , 2-bi s[4-(4-[6-acryl oyl o)(wp@gyl oXxy

phenyl ) cycl ohexyl et hyl car bonyl oxy] c ohexane m p. (G I) [err]. 5 There
can al so be prepg red: (1 R 2R)-tra

ns-
2-b 4-(4- | |
AR )R I R O, WA

, 2-bi s[ 4- ( 4- [4 acryloyloxybutoxy] henyl carbonyl oxy)

phenyl car bony| oxd@Akpb 680R( IR000 450~ (CHm—0, 4
, 2-bis[4-(4-] 8ry|o yl oxy tyl ox o @ (Chizhar 0”_/

~
(CHa)
HN d

P | C§_=° 0 -

/ O-(CHz)m-O—@—COO ooc@-o—(CHg)m--o"_\\ .
- (CHam=0~{_)-c00~(p-00c -0~ a0y /

\—40 =/

(CH2)¢

0 -
e -(CHg)m-O-@-COO-d-OOC—O—O—(CHg)m—Q»_\\ VIl

and
o
: X
10 _
X signifies hydrogen, fluorine, chlorine, bromine

or methyl;
m' signifies a whole number of 4 to 12;
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phenyl car bonyl oxy) phenyl car bonyl oxy] cycl ohexane; (1

R 2R)-trans-1, 2-bi s[ 4- (4-[6-acryl oyl oxyhexyl oxy]- 15

phenyl car bonyl oxy) phenyl car bonyl oxy] cy. %ohexane; (1 R2R) -trans- 1,

52;]b| SI[ 4-(3- [ 7|— acryl oy: o>r<]yheptyl oxy] - ﬁ nyl car bonyl oxy)

'phenyl car bonyl oxy] cycl ohex L , whidle t .

2-bis[4-(4-19- acé/l oyl oxyngér{gplcﬁizs(ge ncigllrf:l}fiﬁr:1 o fo§y§0 12; -
phenyl car bonyl oxy4 cycl ohexa$lghl - 2°( R >trans-1 , 2-bis[4-(4-(1

0- acryl oyl oxydecyAoxy] - phegighi@é®on .@W@ﬁyl 6ardomt G«flupro-dhéxane; (1
R 2R)-trans-1 , 2-bis[4-(4-] 1§1 -acryl oyl oxyundecyl oxy] - e (
phenyl car bony!l oxy) phenyl carPR&)YERS cycl ohexane: (1 R 2R)-trans-1

, 2-bi s[4-§4-[1 2-cryl oyl oxsignifey | -€CH2)nR8 -(CH2)m'0- or -O(CH2)m'-;
phenyl car bonyl oxy) phenyl car%rlq yl oxy] cycl ohexane; (1 R 2R)-trans-1

, 2-bi s(4-[3-acryl oyl oxypropyl'oxy] biphenyl- 4' -carb I cl ohexane;
(1 R 2R) -trans-1 R2-bis(4- [slgaufl\l/qs Qf&adbﬁ&@r} tﬁlﬂzgz'&ﬁ%p@f = ’
car bonyl oxy) cycl ohexane; 30 (1 R 2R -t rdp€=CH- |

, 2- bi s(4-[5-acryl oyl oxypentyl oxyFhiz =01 - cagbonyl oxy) cycl ohexane; (1
R 2R)-trans-1 , 2-bi s(4-[6-acryl oyl oxyhexyl oxy] bi phenyl - - 4' - ear bonyl oxy)

cycl ohexane; (1 R 2R)-trans-1 ,2-bis(4-[7-acryl oyl oxyhept.yl oxyl:bi phenyl - 35
4' - carbopgl oxy) cyFhehprodhuction of the compounds o?/ formula | and of liquid

crystalline mixtures containing these compounds 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. Optical antipodes have in each

15 case "mirror image properties”, i.e. the same melting point etc.,
but lead to opposite helical rotation and opposite circular
polarisation of reflected light.

Example. 1
20 . |
0.44 g of N,N'-dicyclohexylcarbodiimide was added with

5 minutes while stirring to a solution of 0.1 g of (1R,2R)-trans-
1,2-cyclohexanediol, 0.9 g of 4-(4-[8-acryloyloxyoctyloxy]-
phenylcarbonyloxy)benzoic acid and 0.05 g of 4-(dimethylamino)-

25 pyridine in 20 ml of dichioromethane. The reaction mixture was
stirred overnight, filtered and the filtrate was concentrated.
Chromatography of the residue on silica gel with hexane/ethyl
acetate (vol. 8:2) and recrystallization from ethyl alcohol of the
fractions which were pure according to thin-layer chroma-

30 tography gave 0.1 g of (1R,2R)-trans-1,2-bis[4-(4-[8-acryloyl-
oxyoctyloxylphenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
m.p. (C-1) 97°C.

The following compounds can be prepared in an analogous
35 manner: _
(1R,2R)-trans-1,2-bis[4-(5-[4-Acryloyloxybutyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane; m.p. (C-l) 107°C;



(1 R,2R)-trans- 1, 2-bis(4-[8-acryl oyl oxyoctyl oxy] bi phenyl -

4! - car bonyl oxy) cycl ohexane; 18 (1 R 2R) trans- 1,

.2-bi s(4-[9-acryl oyl oxynonyl oxy] bi phenyij - car bonyl oxy) cycl ohexane; (1 R,
2R)-trans-1 , 2-bi s(4 1 O acryl oyl oxy chl oxy] bi phenyl -

Laer ol oyl oxyuntest] BroRIEapRzh 2-bisl 22 by R néﬁ 3t
R, 2R)y|t¥;nsyph3ayl)pwims-&$mrf (b 8&? nt%:h o

- gaLPgFZ' ?)5‘3’% gyglcf’i‘ﬁxﬁﬁgatr%s& 2@bl?[4”€41[6 acryloyloxyhexyloxy]-

pyrim di n- 2-ghepyd ﬁypﬁh @X)é]ﬁé‘d?ﬁe]‘@nQRfU{Pr affsd) 194°C.
2-bis[4-(§-[5- acryloyloxypentyloxy]

Py ) O SR s (1R 29 trane-s
pgr Iblms?|4n(&%>%/|7) gzenyl)car bo%l oxy] cycl ohexane; 15 (1 R2R)-trans-1
pyr| m di n- 2-yl )phéﬁérzgﬁ% I% iy?%%[éﬁg‘a[r?’eA?rylﬂyI%p Qr%?-xyi-
- bi s[ 4- (5- [ﬁhenyldmjdmyﬁoxywtwyylcarbonyloxy]cyclohexane,
10 (1R,2R)-trans-1,2-bis[4-(4-[4-acryloyloxybutoxy]-
phenylcarbonyloxy)phenylcarbonyloxylyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[5-acryloyloxypentyloxy]-
phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
_ (1R,2R)-trans-1,2-bis[4-(4-[6-acryloyloxyhexyloxy]-
15 phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[7-acryloyloxyheptyloxy]-
phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[9-acryloyloxynonyloxy]-
phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane; '
20 (1R,2R)-trans-1,2-bis[4-(4-[10-acryloyloxydecyloxy]-
phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[11-acryloyloxyundecyloxy]-
phenylcarbonyloxy)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[12-acryloyloxydodecyloxy]-
25 phenylcarbonyloxy)phenylcarbonyloxy]cyclohex'ane;
(1R,2R)-trans-1,2-bis(4-[3-acryloyloxypropyloxy]bipheny!-
4'-carbonyloxy)cyclohexane; '
(1R,2R)-trans-1,2- bis(4-[4-acryloyloxybutoxy]biphenyl-4'-
carbonyloxy)cyclohexane,
30 (1R,2R)-trans-1,2-bis(4-[5- acryloyloxypentyloxy]b!phenyl-
' 4'-carbonyloxy)cyclohexane;
(1R,2R)-trans-1,2-bis(4-[6-acryloyloxyhexyloxy]biphenyl-
4'—carbony|oxy)cyclohexane,
(1R,2R)-trans-1,2-bis(4-[7- acryloyloxyheptyloxy]blphenyl-
35 4i-.carbonyloxy)cyclohexane,
(1R,2R)-trans-1,2-bis(4-[8-acryloyloxyoctyloxylbiphenyl-
4'-carbonyloxy)cyclohexane;



pyri m,di n-2-yl ) phenyl car bonyl oxy] cycl ohexane; (1 R 2R)-trans-1
,"2- bi s[ 4- (5-[ 9-acryl oyl oxynonyl oxy] - 20

pyr|n1d|n 2- yI)phenyIcarbonyIoxy]cycloq%gane; (1 R2R) -trans-1

,2-bis[4-(5-[1 O- acryloyloxydecyloxy]

pgrlblmsﬁlzln(é Y RNeIR SRt SV ﬁ%léﬁld&mﬁﬂﬂﬁb}phenyl-

acfy yundecy

pyri m di n-2- QPXEH @Xﬁbﬂ%¢b&ﬁ¥§ﬁeiohexane 25 (1 R2R) -trans-1

, 2-bis[4-(5-[1 2-£ R%Lt%\%oqez%i%ém-ﬂQyétfyléy'lbﬁydééyloxy]blphenyl-

h I b I

IC)ZEEEI)ES[CirZ(gln)l.:x !HRCZ(ZR)QFIM;?N@B]%\%?E i4xpne~ahylByloyundeeyloxy]

pyridi n-2syl ) phenyiRg ansyll c2<big ~a yP&ytindeeyloxy]-

2-bi s[ 4-(5- ly

2- y: ?{:)heﬁlyl [céf@g?[&;)'@é O‘\c%@odw«a@é%igytlf% %9t rans-1

, 2- b|ds[42(5I [ 5- ac(yRoaRc)xymayl,Bxbﬂs 4-[12- acrylgylz%y?odecylloxy]-
rrdin I’l y . rans

Pg-bis[4-(¥ acr? a' ¥#9§M# zi% |n-

2-yl ) phenyl car bon{ ar§1$e>1a3 [3 aqryleyheypromdoxy]-

ﬁeﬁl ISE:j‘r'gine ggﬁr}‘iho ane; %*g Eié’hé!kéne,
p2 b,ys[4 (5-]8- aZ iﬁ»g aasyit éﬁ:ﬁf& acryloyloxypentyloxy]-
2-yl ) phenyl CpybﬁnwlnXZ}prh@wlo@monyloxy]cyclohexane,
(1R,2R)-trans-1,2-bis[4-(5-[6-acryloyloxyhexyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane; .
15 (1R,2R)-trans-1,2-bis[4-(5-[7- acryloyloxyheptyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[8-acryloyloxyoctyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[9-acryloyloxynonyloxy]-
20 pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[ 10-acryloyloxydecyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[11-acryloyloxyundecyloxy]-
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
25 (1R,2R)-trans-1,2-bis[4-(5-[12-acryloyloxydodecyloxy]--
pyrimidin-2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[3-acryloyloxypropyloxy]-
pyridin-2-yl)phenylcarbonyloxy]lcyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[4-acryloyloxybutyloxy]pyridin-
30 2-yl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[5- acryloyloxypentyloxy]—
pyridin-2-yl)phenylcarbonyloxylcyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[6- acryloyloxyhexyloxy]pyrldm-
2-yl)phenylcarbonyloxy]cyclohexane; '
35 (1R,2R)-trans-1,2-bis[4-(5-[7- acryloyloxyheptyloxy]-
pyridin-2-yl)phenylcarbonyloxylcyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[8-acryloyloxyoctyloxylpyridin-
2-yl)phenylcarbonyloxy]cyclohexane;




19 (1.R 2R -trans-1 , 2-bi s[4-(5-[9-acryl oyl oxynonyl oxy] pyri di n-

2=yl ) phenyl car bonyl oxy] cycl ohexane; (1 R 2R)-trans-1 ,2-bis[4-(5-[1 _
0- acryl oyl oxydecyl oxy] - pyridin-2-y|)p€§nylcarbonyloxy]cyclohexane; 5
(1 R2R) -trans-1 ,2-bis[4-(5-[1 1 -acryYoyl oxyundecyl oxy]- -

pyri di n-2-yl ) pheng{ Ry RRRYAASY] 2-0j8 9-atridfoxyhenyidxy fodhliA- (311
e hAaR o o T BAGHR
p)zlr Ibm dizn- Z- yl car @DR)BIQ)@I]'WfJ«FJE:WE%—((SH—[_ﬁL(Y—BbTyrdyléxi/decyloxy]-

oy G 5. y[éiﬁ@ﬁ%-&ii}?i%(fﬁf'&?ééﬁaﬁé?%%ic'Qh)e.xangas- N

2- bi SI[ tr a51|s- 4- (t r@hB;2R)xransy1 @rbisf4-(5-[1 1-acrylogequy{ugdecylo?{]-

R 2R -1 ans DI é%?ééﬁ%@%ﬁ%ﬁh%ﬁ Dl oxy-

propyl ) cycl ohexyl { ERiZR)-¢yanst 1 2xareyloydoxydodecyloxy]-

R 2R) - tr ans-dyridifiahfydiérpieatb ﬁy%@/&lehég%ﬂ@yll- cycl ohexyl)
e e 1o hempoyioxyoxtyloxyTohenyD-
propyl) cyel gherimitdin+B-yloaeryhgnbdeyictslierinephexane. Exanple 2
(1R,2R)-trans-1,2-bis[2-(4-[8-acryloyloxyoctyloxy]phenyl)-
pyridin-5-ylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[trans-4-(trans-4-[3-acryloyloxy-
propyl]cyclohexyl)cyclohexanecarbonyloxy]cyclohexane;
15 (1R,2R)-trans-1,2-bis[trans-4-(2-[trans-4-(3-acryloyloxy-
propyl)cyclohexyl]lethyl)cyclohexanecarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(trans-4-[3-acryloyloxypropyl]-
cyclohexyl)phenylcarbonyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(2-[trans-4-(3-acryloyloxy-
20 propyl)cyclohexyllethyl)phenylcarbonyloxy]cyclohexane.

Example 2

A solution of 0.2 g of (1R,2R)-trans-1,2-cyclohexanediol,

25 0.5 g of sodium hydride and 50 ml of tetrahydrofuran is stirred
for 7 hours, treated with 1.1 g of 4-(5-[8-acryloyloxyoctyl-
oxy]pyrimidin-2-yl)benzyl tosylate, the mixture is stirred at
‘room temperature overnight, poured into 100 ml of water and
then extracted three times with 50 ml of diethyl ether each

30 time. The organic phases are combined, washed twice with
100 ml of water each time, dried over magnesium sulphate,
filtered and the filtrate is concentrated. Chromatographic
purification of the residue on silica gel with cyclohexane/ethyl
acetate (vol. 8:2) and two-fold recrystallization from a

35 cyclohexane/ethyl acetate mixture (vol. 8:2) of the fractions
which are pure according to thin-layer chromatography gives
1.1 g of (1R,2R)-trans-1,2-bis[4-(5-[8-acryloyloxyoctyloxy]-
pyrimidin-2-yl)benzyloxy]cyclohexane. - :



A solytion of 0.2 g of (1R 2R)-trans-1, 2-cycl ohexanediol, 25 0.5 g of

sodi um hydride and 50 m of tetrahydrofuran Is stirred for 7 hours, treated
with 1.1 g of 4-(5-[8-acryl oyl oxyoctyl 5. 0xy] pyri m di n-2-yl)benzyl tosyl ate,
‘the mixture is stirred at roomterrpera?gre overni ght, poured into 100 m- of
water and then extracted three times with 50 ml of diethyl ether each 30
tinme. The organi c phases are conbi ned, washed twice with 100 ml of water

each time, dried dher follaying omrmmmdﬁ 6anibe tprepareddnt ar gnalogaus i s
concentrat edy, &patographic purification of the residue on silica gel
wi th cycl ohexane/ ethyl acetate (vol. 8:2) and two-fold recrystallization
froma 35 cycl ohexane/ ethyl acetate m xture (vol. 8:2) of the fractions

whi ch aregpure acc@RdZR ttr@ntshllrelm 4- 4+ [ aryieploxypropyloxy]e of (1
R 2R)-trans-1 IS acryl.o on]- pyrimdin-2-yl)
benzyl oxy] cy9h€H¥ %f‘))bﬁﬂi/ IB?\é iﬁ&/ﬂﬁ unds can be prepared in an
anal ogous manner : (3R, 2R) trahsRl Z3bis[47A-[4- acryloyloxylbutoxy]phenyl- .
CichﬁgiaﬁiEs’r@&ﬁyw%ﬁéﬁ%/mﬁ)]%gohM' car bonyl oxy) benzyl oxy]
(1R,2R)-trans-1,2-bis[4-(4-[S-acryloyloxypentyloxy]-
10 phenylcarbonyloxy)benzyloxy]cyclohexane;
~ (1R,2R)-trans-1,2-bis[4-(4-[6-acryloyloxyhexyloxy Iphenyl-
carbonyloxy)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[7-acryloyloxyheptyloxy]-
phenylcarbonyloxy)benzyloxy Jcyclohexane;
15 (1R,2R)-trans-1,2-bis[4-(4-[9- acryloyloxynonyloxy]phenyl-
carbonyloxy)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[10-acryloyloxydecyloxy]-
phenylcarbonyloxy)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4-[11-acryloyloxyundecyloxy]-
20 phenylcarbonyloxy)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(4- [12-acryloyloxydodecyloxy]-
phenylcarbonyloxy)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis(4-[3- acryloyloxypropyloxy]blphenyl-
4'-methoxy)cyclohexane;
25 (1R,2R)-trans-1,2-bis(4- [4-acryloy|oxybutoxy]blphenyl -4'-
methoxy)cyclohexane;
(1R,2R)-trans-1,2-bis(4-[5- acryloyloxypentyloxy]blphenyl-
4'-methoxy)cyclohexane;
| (1R,2R)-trans-1,2-bis(4-[6-acryloyloxyhexyloxy]biphenyl-
30 4'-methoxy)cyclohexane;
(1R,2R)-trans-1,2-bis(4-[7- acryloyloxyheptyloxy]blphenyl-
4'-methoxy)cyclohexane;
(1R,2R)-trans-1,2-bis(4- [9 acryloyloxynonyloxy]b|phenyl-
4'-methoxy)cyclohexane
35  (1R,2R)-trans-1,2-bis(4-[10- acryloyloxydecyloxy]blphenyl-
4'-methoxy)cyclohexane;
(1R,2R)-trans-1,2-bis(4-[1 1-acryloyloxyundecyloxy]-
biphenyl-4'-methoxy)cyclohexane;



(1 R2R-trans-1 ,2-bis[4-(4-[4-acryl oyl oxybut oxy] phenyl -
car bonyl oxy) benzyl oxy] cycl ohexane; (1 R 2R)-trans-1,

~2-bi s[4-(4-[5-acryl oyl oxypentyl oxy] - ?ﬁ

phenyl car bonyl oxy) benzyl oxy] cycl ohexa 1 (1 R 2R -trans- 1

. 2-bi s[4- (4-]6- h

car b;)ﬁ[w o§<y) Len?;cﬁ @%ﬁﬁ%’ﬁéﬁaﬁ?&f@'ﬁ?"lz%)a.wg%'%ydOdecyloxy]-
bgntzjg/lsg)iy]( ﬁr;/ﬁCIPhenyﬁ#yhmt)ngﬂ)ﬁy@kqﬂlexmehyl car bonyI oxy)

R 2R)-trans-1, 2- m?%)lﬁf%ngcr’y# ?%4y(nsrl; 8)% oxypropyloxy]-
car bonyl oxy)n[wnml enszm@ C(YI: QR?“?F ans 1 ,2-bis[4-(4-]1

0- I d
or a5 @-@P@ﬁmm oo 1

phenyl car bor@YﬂWF’ ﬂ‘éy EReQR) trans-1 ,2-bis[4-(4-[1
ZR g% ylt ‘r’g'ngxyd"d J-trgi‘ci?nvlw bMWMﬁ%ben%wwaxyrﬁmymﬁ]we (1

: 0
4' - met hoxy) RYHIBH k%r?e 8Reyloky ]%9@9&%*9% ' pheny

1, 2- bi s( 4- [ 4- acr y{ DR)2R)4tvansy] ;ﬂ-;bmhﬁ(ﬂ-[&mrﬁng;lpxyﬂeméaw}- (1R
289 L1 anes Al ety TeoktepKafey) i pre
, 2-bi s(4-[6-acr yI()'!/R&Bl)réignSX ibisbhy(S- [7-acryloyloxyheptyloxy]-
pyrimidin- Z-yl)benzyloxy]cyclohexane,
(1R,2R)-trans-1,2-bis[4-(5-[8-acryloyloxyoctyloxy]-
pyrimidin-2-yl)benzyloxy]cyclohexane;
15 (1R,2R)-trans-1,2-bis[4-(5-[9-acryloyloxynonyloxy]-
pyrimidin-2-yl)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[10-acryloyloxydecyloxy]-
pyrimidin-2-yl) benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[11-acryloyloxyundecyloxy]-
20 pyrimidin-2-yl)benzyloxy]lcyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[12- acryloyloxydodecyloxy]-
pyrimidin-2-yl)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[3- acryloyloxypropyloxy]-
pyridin-2-yl)benzyloxy]cyclohexane;
25 (1R,2R)-trans-1,2-bis[4-(5-[4- acryloyloxybutyloxy]pyrldln-
2-yl)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5- [5-acry|oy|oxypentyloxy]-
pyridin-2-yl)benzyloxy ]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[6-acryloyloxyhexyloxy]pyridin-
30 2-yl)benzyloxylcyclohexane; :
(1R,2R)-trans-1,2-bis[4-(5-[7-acryloyloxyheptyloxy]-
pyridin-2-yl)benzyloxy]cyclohexane;
(1R,2R)-trans-1 ,2-bis[4-(5-[8-acryloyloxyoctyloxy]pyridin-
2-yl)benzyloxy]cyclohexane; _
35 (1R,2R)-trans-1,2-bis[4-(5-[9- acryloyloxynonyloxy]pyndln-
2-yl)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(5-[10- acryloyloxydecyloxy]-
pyridin-2-yl)benzyloxy]cyclohexane;



30 4' - et hoxy) cycl ohexane; (1 R 2R)-trans-1,

2+ bIS(4 [ 7-acryl oyl oxyhept yl oxy] bi phenyl - 4' - nmet hoxy) cycl ohexane; (1
R 2R)-trans- 1, 2-bis(4-[9-acryl oyl oxyng&yl oxy] bi phenyl -

4' - met hoxy) cycl ohexane; 35 (1 R2R) -trans-1

oM trans-1 o b SARSHANSE 2 RIS e -

bi phenyl - 4’ - pyciginy3 ) enéylme']cyclgh;e((ana, 2R)-trans-1 ,2-bis(4-[1

2-acryl oyl OXYdOdeE OZR} tr? Eh?@’iblé NIBKFRdddyloxy]-
b Pl

EeﬁR) | E) r a?i g (2) hten($R42R§-t{rén@cn yzibibQKZbEAwM}yldeWb@tm@xy)-)
VA X
/ i b fﬁ? Mé%én%m&@?“ﬂﬁ){%%‘e%a?ew ) benzyl oxy] cycl ohexane;

(i g Z[R;1 'Er5ans 1, ¢1Ri, 2R}-{rar(ss132rbisl\itrapsedy(toans-4fB-acryloyloxy-
pyrim di n-2- y} A BeAEY LRI FEPATHEE ) methoxy Jcyclohexane;
(1R,2R)-trans-1,2-bis[(trans-4-[2-(trans-4-[3-acryloyi-
10 oxypropyl]cyclohexyl)ethyl]cyclohexyl)methoxy]lcyclohexane;
(1R,2R)-trans-1,2-bis[4-(trans-4-[3-acryloyloxypropyl]-
cyclohexyl)benzyloxy]cyclohexane;
(1R,2R)-trans-1,2-bis[4-(2-[trans-4-(3-acryloyloxy-
propyl)cyciohexyl]lethyi)benzyloxy]cyclohexane.



(1 R2R) -trans=—1;2 b‘ st-4-(5-[7-acryl oyl oxyheptyl oxy] - pyrimdin-2-yl)

benzyl oxy] cycl 1 R 2 -trans- 1
, 2-bis[4-(5-[8 ﬁ Hmﬂ ’ oxy] - i m di n-2-yl)benzyl oxy] cycl ohexane;
15 (1 R s[ 4- (5-%£9- acryl oyl oxynonyl oxy] -
pyri m din-2-yl)benzyl oxy] cycI ohexane; %R) -trans-1,2-bis[4-(5-[1
0- acryl oyl oxydecyl oxy] - pyri m di n-2-yl yl oxy] cycl ohexane; (1
R 2R)-trans-1 ,2-bis[4-(5-[1 1 acryl oyl oxyundecyl oxy] - 20
pyrlmd|n2yl)be'pzylo&; gn@é’ﬂ‘ﬁrﬁ s-1 ,2-bis[4-(5-[1
2- acryl oyl oxydodecyl oxy] - pyr| m Benzyl oxy cycl ohexane; (1
R 2R)-trans-1 ,2-bis[4-(5-]3- acryl oyI oxypr opyl oxy] -
pyri di n-2-vyl )benzyl oxy] cycl ohexgngy 25 (1 R2R) -trans-1
, 2-bi s[4-(5-[ 4-acryl oyl oxybut yl oxy]\ ridin- 2-yl)benzyl oxy]cycl ohexane; (1
R 2R)-trans-1, 2-bi s[4-(5-[5- ac)rfg (cay oxypent yl oxy] - _
pyridi n- 2yl )benzyl oxy] cycl ohe 1 R 2R)-trank- 1, 2-bis[4-( 5-]
6- acryl oyl oxyhexyl oxy] pyridin- 30 2-yl)benzyl oxy]cycl ohexane; (1
R 2R)-trans-1 , 2- b‘_‘ 524 (5-[7-acryl oyl oxyheptyl oxy] -
pyr| di n- 2-yl )beni‘y §xPitycl ohexane; (1 R 2R)-trans-1
- bi s[4- (5-[8-acAVlamd AZyoct y| aeadiPYdigHify- a cross-linkable mesogenlc
residue; and
10 A3 signifies (R,R)- or (S,S)-trans-1,2-
cyclohexyl-diyl.

2.  Compounds according to claim 1, wherein the
mesogenic residues Al and A2 each S|gn|fy a residue of general
15 formula Ii

oo
n _ : I

: wherein
20 rings C and D each independently signify pyridine-2,5-
diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene, trans-1,3-dioxane-2,5-diyl
or 1,4-phenylene optionally substituted
| with halogen, methyl and/or cyano;
25 Z1 ' signifies -(CH2)m-, -CO- -(CH2)mCO- or
-(CH2)m0OOC-;
Z2 ' signifies a single bond, -CH2CH2-, -CH>0-,
: -OCH2-~, -CO0-, -00C-, -(CH2)4-, -O(CH2)3-
: . or -(CH2)30-;
30 Z3 -(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)210)m-
_ Si[(CH3)2]CH2NH-;
35 Y signifies hydrogen or fluorine;



2-yl) benzyl ox . (1 R2R) -trans-1
;2-bis[4-(5- [H m ﬂ Emﬂi’ | oxy] pyridin- 2-yl)benzyl oxy] cycl ohexane;
R 2R)-trans-1 2+ o D% 19-acrylo xydecyl oxy] - pyridin-2-yl)

Y.

benzy: ox?/] cycl ghex?ne; ] 22 gl R 2R) -4‘?ans- 1 ,2-bis[4-(5-[11
-acryl oyl oxyunde oxy]- pyridi Qz2r eqz cycl ohexane; (1
R 2R)-trans-1 , Z%i s[4-(5-[1 2- a%gélfg%ﬁ) ggygo%}e?);ﬂ)xy{- (
p)zlr i)dl F( g %/I4) ?gnzm% 0f<y] I(:ycl ohtexieﬁignl?fff-‘s a wholg numbey of ke 16; and
, 2 DI S 21 4= S- gty Oyl oXyocly :ﬂr(;h fies a cross-linkable group of the
phenyl ] pyri m di n-5-yl ) met hoxy] cyclo xan'Z?- , 2R) -t 2
. 2-bi s[(trans-4-(trans-4-[3-acr i//?t(WFﬁJ(rf CH '_'1C|'Pr" éﬂz:(?\q-SCéO-,
przog_yl ][E:%/gpl ohezyl[ )20sz ohexil %get@ldgrp(@-lg))aeme;cmg=e(zﬂ)-€00}ms- 1
,2-bis rans-4-[2-(trans-4-[ 3- -
oxypropyl ] cycl ohexyl ) et hyl ] cycl g@@éﬁ??@%\@??rt HarEH00-Ph-o
2R) l—t rans- 1, 2- bi s[ 4- (trans- 4-[ 3-Gdpy vyi2=C(CH3)-CONH-,
cycl ohexyl ) benzyl oxy] cycl ohexanepybl a - -
2-bi s[4-(2-[trans-4-(3-acryl oyl g(;(H-é_d%Cl)Z&‘NH ’neHZLC(Ph) CONH-,
propyl ) cycl ohexyl ] et hyl ) benzy] OXQ%ZT‘Q(MBI’)ECHZ'COOW CH2=CH-O-,

10 CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR.')-,

| cis,trans HOO-CR'=CR'-COO-,

R/ —
—CH. ™~
HZC\ ,CH

\ / CH=CH-

o
R/~
Q—CH=CH-COO- ;

15 Ph | signifies phenyl;
R . signifies lower alkyl; and
R" signifies methyl, methoxy, cyano or
| halogen; -
with the proviso that R1-Z3 contains no -0-O- or -N-O- groups.
20

or

3. Compounds according to claim 1 or 2, wherein the
mesogenic residues A' and A2 each signify a residue of general
formula I : o

S oross
25 ' n N

wherein o ' '

rings C and D each independently signify pyridine-2,5-
diyl, pyrimidine-2,5-diyl, trans-1,4-

30 _ cyclohexylene, trans-1,3-dioxane-2,5-diyl

' or 1,4-phenylene optionally substituted
with halogen, methyl and/or cyano;

Z1 signifies -CHz-, -CO-, -(CH2)3- or
-(CH2)2CO-;

(1



23 Clains 1.
[err]
[err]

Compounds according to claim1, wher e|

eacﬁ?ﬂlﬂlmflﬂ I

j ﬂfl nkabl e nmesogeni ¢ residue; and 10
ngm | ©S \ S,S)-trans-1,2- cycl ohexyl -

[err] each signi fzfza resi due of

rings C and

D each i ndepende

pyrimdine-2,5-diyl,

or 1, 4- phenyl ene optionally subséﬁ L
si gni

with the proviso that R1-z3 contains no -0-0- or -N-O- groups.

25 | [err] 73
5
Y
10 n
m
R1
15
20
" Ph
25 R
Rll
30 4,

35

5.

trans-1, 4-

neral formula [err] wherein [err] and

diyl.
t he nesogenic residues [err] and

@gﬂi‘% 7 i BibA, LHe) rers L, 20

2.

HaherO@Te -Q0Gns=-(CHR) 4%, %2)5‘- diyl

(CY23m d(CYZ)m', -(CY2)mO-,
-(CY2)mCOO-, -(CY2)mOOC-,
-(Si[(CH3)2]10)m~, -OCH2(Si[(CH3)2]0)m-

) L.h hal ogen, nethyl and/or cyano;

Si[(CH3)2]CH20- or -NHCH2(Si[(CH3)2]0)m-

Si[(CH3)2]CH2zNH-;

signifies hydrogen or fluorine;
signifies 0 or 1; :
signifies a whole number of 1 to 16; and
signifies a cross-linkable group of the
structure CH2=CH-, CH2=CH-COO-,
CH2=C(CH3)-C00-, CH2=C(CI)-COO0-,
CH2=C(Ph)-CO0-, CH2=CH-COO-Ph-,
CH2=CH-CO-NH-, CH2=C(CH3)-CONH-,
CH2=C(CI)-CONH-, CH2=C(Ph)-CONH-,
CH2=C(COOR'")-CH2-C0O0-, CH2=CH-0O-,

CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR")-,

cis,trans HOO- CR‘—CR' COO0-,

R /=
HC—CH- \ ) —CH=CH-

o | or
R/~
Q—cmcrz-coo- ;

signifies phenyl;

signifies lower alkyl; and

signifies methyl, methoxy, cyano or
halogen;

Compounds according to claim 2 or 3, wherein the
mesogenic residues Al and A2 have the same significance.

Compounds according to any one of claims 1 to 4,
wherein the residues Al and A2 signify a residue of formula ll-a



[err]. [err] ies a single bond, [err] -OCH2-, -COO,

z'e”;”[[ef:;]s?\\mmm it — 5,1 g 5 HLEL

S’igl‘?lfleSO 10 2; signifies a whol e nunber

of 1 to 16; and [err] - signifies a cross-linkable group of the
[err] [err] 15 1_PRy n 4es phenyl; R
signifies | ower al k)ﬂ &nd z

gnlfles nethyl, nmet hoxy, cyano
or hal ogen; . ll-a

wherein
rings C! and D1 each independently signify pyridine-2,5-
5 . diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or 1,4-phenylene optionally
substituted with fluorine;
Z11 signifies -CH2- or -CO-;
Z21 signifies a single bond, -CH20-, -COO- or
10 . -00C-;
Z31 signifies -(CH2)m'-, -(CH2)m'O-,
-(CH2)m'COO0- or -(CH2)m00C-;
m' signifies a whole number of 3 to 12; and
R11 signifies CH2=CH-CO0-, CH2=C(CH3)-C0OO0-,
s © CHp=CH-0- or HZC\"dCH'-

6. Compounds according to claim S of formulae IA-IE

o
I ocHam —OO ﬂ—@— z11-0
\ og ocoCreOres M
[-A
=N
0-(CH2)m -0{_/)— i —Q— Z"-0,
O—(CHz)m —OO— 221—@- 710"

20 | | |-B



w th.the prows I NS no or -N-0- groups. 20 3.
Conpounds accor. “!\i “‘H m‘gmr 2, V\/nerel n the mesogeni ¢ residues [err]
and [err] each La fessdue of gepgral fornula 11 25 wherein rings C-
and D each ‘i ndependently signify pyridine-2,5- diyl,

pyrimdine-2,5-diyl, trans{i, 4- 30 cycl ohexyl ene,
trans-1, 3-di oxane- 2, 5-di or 1, 4-phenyl ene optionally sub[st | tijt Ead vm]th -
hal ogen, nethyl and/or rr Signi f.ies [err err
[err] S|gn|f|e '&c Q‘be, #Wo , - 00C,
[err] or -(CH2)30-; [err] err] 5 | [err]
\ O_(c|.|2)m,_00221_<j>_211_0...-
\_.< . N
o) I-C
)
// ‘ =N
O~(CHa)m -o{ e 221.@ 211-0
N
/=N
oo
H- N
(o) I-D
o
r =
0—(CH2)m-—0-®—.ZZ‘—<\ }z"-o
L 0—(Cl-|2)m—0®—221—<\ :>—z"-o |
- E
5 wherein Z11 signifies -CO- and Z21 signifies a single bond
or -COO-, especially -COO-, and m' is a whole number of 3
to 12, |
as well as the enantiomers of these compounds.
10 7. A cross-linkable liquid crystalline mixture consisting of

at least 2 components, wherein at least one component is an
optically active compound of the formula | defined in claim 1.

8. A cross-linkable liquid crystalline mixture according to
15 ' claim 7, which contains, in addition to one or more compounds of
formula |, one or more compound from the group of the formulae



[err], [err] or Sr signifies hydrogen or
fluorine; tl u“ signifies 0O or 1; m
signifies a mhol 6; [err] ' signifies a

cross-1inkabl e group of the structure =CH, CH2=CH COO-, [err] 15
CH2=C( Ph) - COO-, d:HZ CH—COOPh- CHz= th—CONH— CHz= C(CHB)OCO\IH— [err] or

[err] Ph ig _@_ 5 signifies
| oner al kyl ; an@ F@Hz)mf'o (5 99% oné?%%yo»_ﬁano or ppjogen;
with the provrsothat [err] contains no -O-O or -NOG groups. 30 4,
Conmpounds according to claim2 or 3, wherein the mesogenic residues [err]

of ol ai 15 1 80 @ ol ¢@§Q3P&ﬂ@%33ri‘?‘ﬁ“ heifly rest due o

formula 11-a o}

(CHz)t

H CHg)m-O-@—COO 5000 —@—o (CHg)m"O)\_\ v
Y 'o-(CHz)m.-o—Q-coo ooc—@-o—(cuz)_m-—o»_//
ha 0 o
' é))
) o '
- =0 0o
\_E-(CHg)m--O—@—COO 6000—@-0—(0142),“--0)_\\

o Vv

\_g-(CHz)mFo-@-cooQooc ~ -0~ (CHam~ 00»_//
o

o
(CHa)
o)

0 o | Q
% ao..(crrz)m-—o—<i>—coo~<;)>~ooc—<;>-o—(CHz),,.--O»_\\ Vi
\_ O~ CHn o~ H-coo QOOC-@-O—(CHQ,“-—O»_//

o ' 0 0

HN
(CHa
HN

O ' o) o :
/_%'(CHZ)m"O'O— coo {:_gooc 4 -0 GHan-0" vii
\—6 - CH2)mr~ o—@—coo@-ooc—@-o (CHan—0 7’_/

- (CHa)

7 0o -(CHg)m—O—O—COO-@'OOC—O—O—(CHg)m—O»_\\ Vil



35 . [err] V\herel nri nﬁl Cl and D1 each independently' signify

pyri di ne 2 5- 5“'“““ “ll” I“J diyl, pyrimdine-2,5-diyl, trans-1,4-
cycl ohexyl ene o ptlona% y substituted with fluorine; [err]
signifies [err] or err] ifies a single bond, [err] -COO or

10 - [err] signifies [err] [err] m
signifies a whole nunber of 0 2 @\ Rl signifies
CH2=CH COO-, CH2=C(CH3)-COO, [e 5 5 6. Compounds according to

claim5 of fornulae IA-1E [ ef ] [err]

1 X

and

wherein
X signifies hydrogen, fluorine, chlorine, bromine
or methyl;
10 m' signifies a whole number of 3 to 12;
t signifies a whole number of 2 to 12;
Z signifies -OCH2- or -00C-;
A signifies 1,4-phenylene or 2- or 3-fluoro-1,4-
o phenylene; :
15 S signifies -(CH2)m'-; ~(CH2)m*O- or -O(CH2)m'-;
and
R signifies CH2-CH C0O0-, CH2=C(CH3)-COO-,
CH,=CH-O- or HZCOCH-- |
20 0. The use of compounds according to any one of claims 1 to

6 in their cross-linked state for optical components.

10. The use of cross-linkable liquid crystalline mixtures
according to claim 7 or 8 in their cross-linked state for optical
25 components.

% k%



[erry) [err] 5 wherein [err] signifies -CO and [err] signifies a
‘'single bond or -COO, especially -COO, and mi is a whole nunber of 3 to

12, as well -as the enantioners of theﬁg¥conpounds. 10 7. A
cross-linkable liquid crystalline mx e consisting of at |least 2
conponents, wherein at |east one conponent is an opticalIy‘$§%3$%g921229nd
of the formula | defined in claim1l. 8. A cross-|inkable j
crystalline m xture according to 15 claim 7, which contains, in addition to
one or nore conpounds of formula I, ongh&frggdre conpound fromthe group of
the formul ae 29 [err]

5 The present invention is concerned with photo cross-linkable

liquid crystalline compounds of the general formula

A%-0
\A3
A'-0 o
10 wherein
Al and A2 each signify a cross-linkable mesogenic
residue; and '
A3 signifies (R,R)- or (S,S)-trans-1,2-

cyclohexyl-diyl,
15 liquid crystalline mixtures which contain such compounds and their
use in the cross-linked state as optical components.
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[erg] ‘wherein X S |

:nethyl 10

S|gn|f|es a whol e nunber dgf
signifies 1,4-gh nvlene or 2- o¢r|3-fluorp-it;
S signifies [err] fand R signifies [-rmpﬁhghn 20 -
9. The use of conpounds taeserding-ta any dne of clalnB 1"t 6 |n-tﬁbw$tmg&i-
cross-1linked stat e '

diquid crystallléég#2§% S
Sstate for optical 25 components.

‘A

S

10

15

20

25

30

35

NT SHEER

AEINTA e Tes gy 1“03“-? Ifcs

&

m Si gnl fies a' wholfe nunmbef EfD3. -1Qg;;(l2
&2 DEQ:19% - si gi‘llif’l@-

,henyleﬁé 15

BRLY ,‘Jl.»’u

nr\d

e Wav=s

cross-1inkabl e

QR i RECERSS... I Hitkd

&t f1uori fe, RHP?ACEﬁEmﬁW§ﬁﬁET§‘A’SG

The present invention is concerned with photo cross-
linkable, optically active compounds, liquid crystalline mixtures
which contain such compounds as well as 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 oriented on a
substrate or in a cell by suitable orienting 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 is
preserved 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, electro-optical devices, etc. can be produced. Such
optical components can be used, for example, in cells for
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 colour filters, polarizers, A/2 plates, etc. should

produce a small pitch for circularly polarized light.

The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in usual solvents
and a good stability towards electric fields and electromagnetic
radiation. They should have a suitable mesophase in a temper-
ature range from about 25°C to about +100°C, especially from
about 25°C to about +80°C.

Chiral nematic (cholesteric) liquid crystals in the homo-
geneously orientated state (Grandjean texture) reflect light
essentially on'ly in a wavelength range which is dependent on the
wavelength of the helical pitch. The spectral width of this
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PHOTO-CROSS-LINKABLE OPTICALLY ACTIVE CCOMPOUNDS

Abstract

5 The present invention is concerned with photo cross-linkable
liquid crystalline compounds of the general formula

A2—0
\Aa ‘
A1—OI I
10 wherein
Al and AZ each signify a cross-linkable mesogenic
residue; and '
A3 signifies (R,R)- or (S,S)-trans-1,2-

__ cyclohexyl-diyl,
15 liquid crystalline mixtures which contain such compounds and their
use in the cross-linked state as optical components.
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