- PHOTOPOLYMERI ZABLE LI QUI D CRYSTALS The present invention is concerned wth
phot ocheni cal | y oligonerisable or polynerisable Iiquid crystals, liquid
-crystalline m xtures which contain sugh conpounds as well as their use in
the cross-linked state as optical or electronic conponents. Liquid crystals
having at | east two photochem cally ol ygoneri sabl e or pol ynerisabl e groups
can be orientated on a PHOTOPOL¥MERIZABLECEIQUIDOICRYSMMISe by orientating
| ayers or in a field. These orientated liquid crystals, provided with a
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exanple, in projection systens. Further properties such as, for exanple,
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amount of a photoinitiator, are polymerised by irradiation with
light of a suitable wavelength. The cross-linked structure which
is thereby produced remains even at high temperatures. Such
layers can be, for example, parts of hybrid layers as described in
Swiss Patent Applications CH 2016/94 and CH 2017/94. Thus,
optical components such as, for example, retarders, wave guides,
optical grids and filters, integrated colour filters or cells with
piezoelectric and with non-linear optical (NLO) properties, etc.
can be prepared. Such optical components find use, for example,
in projection systems.

Further properties such as, for example, the birefringence,
the refractive index, the transparency, etc. must fulfil different
requirements depending on the field of application. For example,
networks for optical retarders should have a high birefringence in
order that the layer thickness of the integrated optical
component can be kept to a minimum.

Polymers which are electrically insulating, but which have
a good thermal conductivity are used in microelectronics in order
to rapidly and efficiently disperse heat which results when a high
density of components is operated. There is also a need for
msulatmg layers having a low dlelectnc constant and a high heat
resistance. Homogeneously orientated liquid crystalline
networks are advantageous for such applications by virtue of
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increased mechanical stability.

Since liquid crystals are usually used as mixtures of
several components, it is important that the components have a
good miscibility with one another. Conventional photochemically
oligomerisable or polymerisable liquid crystals usually have a
high melting point and clearing point. However, a spontaneous
thermal polymerisation can occur prematurely in the processing,
which is carried out at temperature barely below the clearing
point, because at this temperature the viscosity in the liquid
crystalline state is at its lowest and is therefore favourable for
a good orientatability. This spontaneous polymerisation leads to
the formation of domains, whereby the optical and thermal
properties in the cross-linked layers produced can be clearly
influenced. The melting point can be decreased by producing
complicated mixtures with several components, which indeed
permits a processing at lower temperatures, but brings with it
the danger of a crystallisation of conventional polymerisable
liquid crystals.

There is accordingly the need to produce photochemically
oligomerisable or polymerisable compounds which satisfy the
aforementioned requirements. They should have low melting
points and clearing points in order that they can be processed
very readily at temperatures above room temperature in the
liquid crystalline state and also in solution. Further, they should
be orientatable and structurable as domain-free as possible.
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t hey shoul d have an excellent thermal stapility and long-termstability in
the cross-linked state. The present iR¥ ABw provi des conpounds whi ch
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are outstandingly suitable as single conp Es or as conponents of such
liquid crystal m xtures. These conpounds hav8’the general I
wherein
Al, A2 A3 signify photochemically oligomerisable or

polymerisable mesogenic residues.

The mesogenic photochemically oligomerisable or polymer-
isable residues A1, A2 and A3 can be different or the same.
Mesogenic residues will be known to a person skilled in the art
and are described, for example, in "Flussigkristalle in Tabellen”
Vol. 1, Deutscher Verlag fiir Grundstoffindustrie, Leipzig, 1984.
These known mesogenic residues are provided terminally with a
polymerisable residue in order that they are suitable for the
above purpose.

The compounds of general formula | have a good solubility in
usual solvents such as, for example, in anisole, N,N'-dimethyl-
acetamide or N-methylpyrrolidone and are distinguished by a
relatively low viscosity. They can therefore be applied to a
suitable surface without problems. This usually takes place by
spin-coating. Since, moreover, the compounds in accordance with
the invention have a liquid crystalline phase, they can be
directed, prior to the cross-linking, on an orientating layer or by
applying an electric or magnetic field.

Preferred compounds of formula | are those in which the
photochemically oligomerisable or polymerisable mesogenic



“formula A3 | wherein [err] signify photochem cally
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halogen, methyl and/or cyano, pyridine-2,5-diyl,
pyrimidine-2,5-diyl, trans-1,4-cyclohexylene or
trans-1,3-dioxane-2,5-diyl;

Z1 signifies a single bond, -CH2CH2-, -CH20-,
-CO0-, -00C-, -(CH2)4- or -(CH2)30- ;

z2 signifies a single bond, -CH2CH2-, -CH20-,
-OCH2-, -CO0-, -00C-,,-(CH2)4-, -O(CH2)3- or

- -(CH2)30-;

z3 ~ signifies -(CY2)m-, -(CY2)mO-, -(CY2)mCOO-,

-(CY2)mOOC, -(Si[(CH3)2]0)p-,
-OCH2(Si[(CH3)2]0)pSi[(CH3)2]CH20- or
-NHCH2(Si[(CH3)2]0)pSi[(CH3)2]CH2NH-;

Y signifies hydrogen or fluorine;

m signifies a whole number of 1 to 16;

p signifies a whole number of 1 to 16;

n signifies 0 or 1; and

R1 signifies a polymerisable group such as

acrylate, allyl ether, allyl ester, methacrylate,
2-chloroacrylate, 2-phenylacrylate, acryloyl-
phenylene, acrylamide, methacrylamide, 2-
phenylacrylamide, epoxy, itaconic acid ester,
vinyl ether, vinyl ester, styrene derivative,
maleic acid derivative, fumaric acid derivative
or a dimerisable group such as, for example,
~chalcone or a cinnamic acid derivative
optionally substituted with methyl, methoxy,
cyano and/or halogen. ' :



"4 residues [err] and [err] each i ndependently signify residues of the
farmula [err] wherein C and D each i ndependent ly signify 1,4-phenyl ene
optionally substituted with nitro, acegy hal ogen, nethyl and/or cyano,
pyridi ne-2,5-diyl, pyrimdine-2,5-diyly trans- 1, 4- cycl ohexyl ene or tra]ns 1
, 3-di oxane- 2, 5-di [y es_a e bond, err
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acryl am de. SEfigrs ATpHienylenBne8uHAGFSL RE-FherABRE, 2\ 35@ifore O
’ 1,4-phenylene, 2-chloro-1,4-phenylene, 3-chloro-1,4-phenylene,
2,3-dichloro-1,4-phenylene, 2-cyano-1,4-phenylene, 3-cyano-
1,4-phenylene, 2,3- dlcyano-1 4-phenylene, 2-methyl-1, 4-
phenylene, 3-methyl-1,4-phenylene and the like.

Compounds of formula | in which two of the mesogenic
residues Al, A2 and A3 have the same significance are preferred
These are compounds of the formulae
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wherein
C,C1,D and D! each independently signify 1,4-phenylene
~ optionally substituted with nitro, acetyl,

halogen, methyl and/or cyano, pyridine-
2,5-diyl, pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-
diyl;

Z1 and Z11 each independently signify a single bond,
-CH2CH2-, -CH20-, -CO0-, -00C-, -(CH2)4-
or -(CHz2)30-;



“vinyl ether, vinyl ester, styrene derivative, maleic acid derivative,
fumaric acid derivative or a dinerisable group such as, for exanple,

chal cone or a cinnamic acid derivative.optionally substituted with nethyl,
" met hoxy, cyano and/or hal ogen. 5 The term "1, 4- phenyl ene optionally
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signifies hydrogen or fluorine;

m signifies a whole number of 1 to 16;

p signifies a whole number of 1 to 16;

n - signifies 0 or 1; and

R1 and R1? each independently signify a polymerizable

group such as acrylate, allyl ether, allyl
ester, methacrylate, 2-chloro-acrylate, 2-
phenylacrylate, acryloyiphenylene,
acrylamide, methacrylamide, 2-phenyl-
‘acrylamide, epoxy, itaconic acid ester,
vinyl ether, vinyl ester, styrene
derivative, maleic acid derivative, fumaric
acid derivative or a dimerisable group such
as, for example, chalcone or a cinnamic
acid derivative optionally substituted with
methyl, methoxy, cyano and/or halogen.

Quite particularly preferred compounds of formula | are
those in which the mesogenic residues A1, A2 and A3 are the
same, i.e. compounds of the formula

0240 f D Q- e
n
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n

wherein the symbols have the aforementioned significances.

4

The mesophase type of the compounds in accordance with
the invention can be influenced by varying the rings C or C! and D
or D1. Thus, heterocyclic rings have the tendency to produce



©2,5-diyl, pyrimdine-2,5-diyl, trans-1,4- cycl ohexyl ene or

trans-1, 3-di oxane-2,5- diyl; [err] and [err] each independently signify
a single bond, [err] or [err]; 6 [egr] and [err] each independently
~signify a single bond, [err] -(CH2)4-,"-Q(CH2)3- or -(CH2)30-; [err] and
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i ndependent | y_si ani P i s agr al.Lyl~ether,
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acryl oyl pherfluene:1 #-phenyldae, npyniding+2,5 iyl 2ophpysimidites2 &vdipl, epoxy,
I taconi ¢ aci deetighly 1,4-phenylene, 2-fluoro-1,4-phenylene or 3-fluoro-

' 1,4-phenylene.

Especially preferred compounds of formulae I-1 to -4 are
compounds in which Z! and, respectively, Z11 signify -CH20-,
-COO- or -O0C-; Z2 and, respectively, ZZ_1 signify a single bond,
-CH2CH2-, -CH20-, -OCHz-, -COO- or -O0C- and Y signifies
hydrogen.

In especially preferred compounds of formulae I-1 to I-4
the residues R! and, respectively, R11 signify acrylate, meth-
acrylate, 2-chloroacrylate, 2-phenylacrylate, acryloylphenylene,
acrylamide, methacrylamide, 2-phenylacrylamide, epoxy, vinyl
ether, vinyl ester, styrene derivative, maleic acid derivative or
fumaric acid derivative and the like; acrylate, methacrylate,
vinylether and epoxy are quite especially preferred.

The mesogenic residues Al, A2 and A3 preferably signify a
residue of formula Il in which n = 0 such as, for example

R12- 33—<::>— 12—
Z Z ll-a

wherein

R12 signifies acrylate, methacrylate or epoxy;

232 signifies -(CHz2)¢-, -(CH2)¢O-, -(CH2)¢COO- or
-(CH2):00C-; :

t signifies a whole number of 3 to 12;

c2 signifies 1,4-phenylene, 2-fluoro-1,4-
phenylene or 3-fluoro-1,4-phenylene; and

212 signifies -CH20-, -COO- or -O0C-.

The compounds of the formula



“vinyl ether, vinyl ester, styrene derivative, maleic acid derivative,
fumari-c acid derivative or a dinerisable group such as, for exanple,

chal cone or a cinnam c acid derivativegoptionally substituted with nethyl,
“met hoxy, cyano and/or halogen. Quite particularly preferred conpounds of
formula | are those in which the mesogenic residues [err] andg[epr] are the
sane, i.e. conpounds of the rmula [e wher eia«t he .synbol s ymke t he

af orenenti on sd)g-r(CHig).}aVQv@mt 60¢ @ tO‘rt(CHz))lirp'oOnds in’
accordance mﬁgh‘éhe i nventi ot can be i uenced/ varibqg rings C or
[err] and D or [€rr]. Thus, heterocyclic QQ] nde to produce
7 smectic phases, while phenyl ene and cycl ohexyl ene rings pro matic
tendencies. Preferably, rings Cor [err] and D or [err] each independently
signify 1, 4-phenyl ene, 2-fluoro-1, 4-phenylene, 3- fluoro-1 ,4-phenyl ene,
pyridine-2, 5 di y! wiierglf trSighifies & whole namberi of '3/ 16 12, phenyl ene,

2-fluoro-1 ,4- hen | ene _or, ﬁ? é 4- phenyl ene. EspeC|aIIy preferred
conpounds of aF&r ﬁeefeﬂ:ﬂa pIe 42€: conpounds in which [err] and,
respectively, [err] signify [err] -COO or -OOC-; [err] and, respectlvely,

21 signify a singhg B8Hthounds of general formulae I, I-1, I-2 and I-3 in
accordance with the invention in which the mesogenic residues
Al, A2 and A3 are different from one another are very readily
accessible synthetically and can be produced in a manner known
per se, for example analogously to the methods illustrated in
Schemes 1 to 3 as well as in the Examples.

The mesogenic residues of formulae Il and ll-a are known or
are analogues of known structures and can be prepared in a
manner known per se and subsequently linked with the aromatics.

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



[err] -COO or [err] and Y signifies hydrogen. In especially preferred
canpounds of fornmulae [err] to 1-4 the residues [err] and, respectively,
[err] signify acrylate, neth- acrylateq 2-chloroacryl ate, 2-phenylacryl ate,
acryl oyl phenyl ene, acryl am de, nethacryl am de, 2-phenyl acryl am de, epoxy,

vi nyl ether, inyl ter, styrene derivative, maleic acid derivative or
fumaric acidsﬁbpﬁy%tive and the like; acrylate, nethacryl ate, vinylether
and epoxy are quite especially preferred. The mesogenic residues [err] and
[err] preferably S|gn|fy a S|due of for a 11 in which n = 0 such as,

for exanple [err] wherej OH + HOOG < OaEGHDeat @, net hacryl ate or
epoxy; [err] S|gn|f|es [err] or -(CH2)tOOC-; t 0 signifies a
whol e nunber of 3 to 12; - Si nifies 1, 4- phenyl ene, 2-fluoro-1, 4-
phenyl ene or 3-f|uoro-1,4 phenyl ene; fand [err] signifies [err] -COO
or -OOC-. The conpounds of ADMAR b CHy€lferr] wherein t signifies a

whol e nunber of 3 to 12,
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‘are quite especially preferred. The conpounds of general fornulae [err]
and 1-3 in accordance with the invention in which the nesogenic residues
A, A2 and A3 are different fromone anotf@r-are very readily accessible
synthetically and can be produced in a manner known per se, for exanple
anal ogously to the nethods illustrated in Schemes 1 to 3 as well as in the
Exanpl es. The nesogeni ¢ residues of fornulae 11 and 11-a are known or are
anal ogues of kngaRefig oct ures and can be prepared in a manner known per se
and subsequently linked with the aromatics. A snmall anmount of BHT

(2,6-di-tert.-butyl-4-nethyl-phenol = "Byl hydroxytoluene"”) is adm xed in
each step in order to stop undesire# Hcross-1inking. 9 Schene 1
[err] - 10 - Schenme 2 [err]
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" Schene 3 [err] Conpounds of forrmulae 1-4 and 1-5 in which the nesogenic

residues [err] and [err] are the sane can be produced, for exanple, in a

manner which is sinple and known per g from1,2,4-tri- hydroxyphenol and

“the correspondlng acid derivatives of formula 11 such as
4-[n-acryl oyd heify k%loxy)]benzoic acids as shown in Schene 4. The

esterlflcatlon can be effected, for exanple, in the presence of

N, N - di cycl ohexyl carbodi i m de and 4-(di methyl - am no)pyridine in

di chl oronet hane or anot her suitable solvent such as e.g. CEEEerorn] 12
The starting mater.i no SQ e 0 rcially

avai |l abl e. M__r%hie'[l’é'r T@% (é&?or 6 néH- be used as single
conmpounds or in e formof m xtures boHne another and/ or with ot her

liquid crystal conmponents. The liquid crystalline m xtures in accordance
with the invention contain at |east two conponents, of which at |east one
conponent is a conpound of forrmula 1. A s¢cond cdﬂ%@ﬂtﬁ&xénd any ot her,
conponents can be additional compounds of |[fornula | or

DCC/DMAP/CH,Cl,
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\;_< o
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Compounds of formulae I-4 and I-5 in which the mesogenic
residues A, A2 and A3 are the same can be produced, for example,
in a manner which is simple and known per se from 1,2,4-tri-
hydroxyphenol and the corresponding acid derivatives of formula
Il such as 4-[n-acryloyloxyalkyloxy)]benzoic acids as shown in
Scheme 4. The esterification can be effected, for example, in the
presence of N,N'-dicyclohexylcarbodiimide and 4-(dimethyl-
amino)pyridine in dichloromethane or another suitable solvent
such as e.g. chloroform.



‘ot her known liquid crystal conmpounds with or w thout photo- cross-Iinkable
groups. Also, one or nore chiral conpounds can be present in the m xture.
Having regard to the good solubility t he conpounds of forrmula I and
having regard to their good mscibility with one another, the content of

di fferent conpou of. fornmula .l in t ' r I.n.acco o ' t he

I nvention can benﬂi%%ﬁtaﬁﬁngawa&ﬁﬂa% a?% Mﬁ f@% #F f/§ %Eegéﬁé , the

m xtures i n comonercialye availablee i nvention contain, in addition to one or

nor e 13 conpounds of fornula 1, one or nore conmpounds fromthe group of
conpounds of the general fornulae O

[err] 14 $echemeverein t signifies a whol e nunber of 3 to
12; ¢ signifies a whole nunber of 2 to 12; and X

signifies hydrogen, fI uorine, chlorine or |ower alkyl such as netjyl

ethyl, pro I or buty
i PTOPY —(cnz)t 0~ _Y-cooH HO-Q—OH HOOC ~{__)— 0= (CHz); =0
HOOC—_)— O—(CHz)e —0
o

DCC/DMAP/CH,Cl,

0, 4

N O-(CHz)t-O—O—COO-Q 00C —{_)— 0= (CHz) -0
° 00C —{_)— O—(CHz)e —O
N

The compounds of formulae | can be used as single
compounds or in the form of mixtures with one another and/or
with other liquid crystal components.

The liquid crystalline mixtures in accordance with the
invention contain at least two components, of which at least one
component is a compound of formula I. A second component and
any other components can be additional compounds of formula | or
other known liquid crystal compounds with or without photo-
cross-linkable groups. Also, one or more chiral compounds can be
present in the mixture.

Having reg'ard to the good solubility of the compounds of
formula | and having regard to their good miscibility with one
another, the content of different compounds of formula | in the
mixtures in accordance with the invention can be high and can
amount to up to 100 wt.%. Preferably, the mixtures in accord-
ance with the invention contain, in addition to one or more



The production of the conpounds of fornmula I and of liquid crystalline
m.xt ur'es contai ning these conpounds are illustrated in nore detail by the
follow ng Exanples. C signifies a crﬁgialllne phase, S signifies a snectic
phase, N signifies a nematic phase a signifies the isotropic phase.
Exanmple 1 5.0 g of N, N -dicyc] ohexyl carbodiim de were Fdded at room

t enper at ur e Gampeundsrof forroylaal, seneiaromose compgupds,trog the group of
acry|0y|0XYQ&ﬁﬁBg gqgﬂqhg géhéraﬂ¥dimiﬂﬁé tri hydr oxybenzene and 0.2 g of
4- di met hyl am nopyridine in m of dichl oronethane. The reaction m xture.
was stirred at room tenperature overnight,

, poured into 100 m of wat er and
then extracted tJMee tines with 50 ni of

..'chlor thane each t The

conbi ned or gghi A \ Ar each
time, dried over ndﬁ%@%ﬂﬁ-iéjjéﬁg§% erdg an e flltrate was I
subsequent |y concentrated. Chromatographic purlflcatlon of the residue 0On
silica gel wth hexane/ethyl acetate (vol. 3:1) and two-fold
recrystallization from ethyl ohol of e fract mhlch wer e pure
accor di ng t ogqt hi @+ (GHak-0 (%)) @ Q°§ —'(Cl'lz):—o
1,2,4-tri(4-Pb—dbryloyloxyhe oxy] - phehy bonylo'y benzene4)n1p (CG1)

440C, cl.p. (N-I)°[err]. The followi ng co
anal ogous manner:

PO nds were prepared in an

/(CHg)q

0
/ o—(cuz),-o—O—coo-g —C_}—o—(cm).—oJ \
v
O—(CHz)g-O—O—COO ooc—O—o—(cuz).—o. /
{ >;-o 0
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0
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,2,4-Tri (4-[3-acryl oyl oxypropyl oxy] phenyl car bonyl oxy) benzene;
W2,4-tri(4-[4-acryl oyl oxybut yl oxy] phenyl car bonyl oxy) benzene; mp. [err]
.p. (N-1) [err]; 1,2,4-tri(4-[5-ac Xl oyl oxypent yl oxy]
nyl car bonyl oxy) benzene mp. (CI 5 [err], cl.p. [err] ;

4-tri (4 [ 7-acryl oyl oxyheptyl oxy] phenyl car bon ony) benzene; mp. (GN)
e
h

e
2,
rr] cl. (N-I) err] 1 4-[38-\c
enylcarbo é&o) < y_@ﬁ —O)_/
2,4-tri(4- [ rononxynony oxy] phenyNgj
er (
2,
r
e

bonyI oxy) benzene op. (CN)
cl.p. [err]; :

]
4-tri (4- [10 acryl oyI oxydecyl oxy] phenW“car bonyl oxy) benzene; mp. (CG1)
err]: cl.p. (N-1) [err]: 1,2, 4-tri(4-[11 ,-(ﬁﬁz)yl oyl oxyundecyl oxy]

h nyI car bonyl oxy) - benzene mp. (GN Herr]; cl.p. (N-I) [err] Exanple
0.2 g of N, N -digyclohexyl carbodiimnmde is added at roomtenperagure while

1
1
C
p
1,
[

p
1,
[

1,
[

P

stirring to lution of O. of 25'(4[6- 4 )_\
acryl oyl oxyhexyl@xy{CHahed o0y Qﬁ@@—ﬁf(cg'zlltﬂ
(4 [ 6-acryl oyl oxyhexyl oxy] - yl car bor=oxy) pheny™ net hanol and 0. 04 YIbf

4- di met hyl am nopyridine in 20 m of dichloro- nethane. The reaction m xture

iﬁ stirred atdroomterrperatu overnrg poured jio 100 nl of water and
then extracted tAre | [ a -0
Loen oxt 6‘ %Hz)fﬁ ove 8—@‘8#407 ./ The
o
o (CHa)q
/ O—(CHz):-O-—O—cooAd—oo —<:>—o—(cn2).-—oJ \
_ VIII
wherein .
t signifies a whole number of 3 to 12;
q - signifies a whole number of 2 to 12; and
X signifies hydrogen, fluorine, chlorine or
lower alkyl such as methyl, ethyl, propyl
or butyl.

The production of the compounds of formula | and of liquid
crystalline mixtures containing these compounds are 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.

Example 1 .

5.0 g of N,N'-dicyclohexylcarbodiimide were added at room
temperature while stirring to a solution of 4.7 g of 4-[6-
acryloyloxyhexyloxy]benzoic acid, 0.5 g of trihydroxybenzene and
0.2 g of 4-dimethylaminopyridine in 25 ml of dichloromethane.
The reaction mixture was stirred at room temperature overnight,
poured into 100 ml of water and then extracted three times with
50 ml of dichloromethane each time. The combined organic



16 organi c phases are washed twice with 1 00 mMl of water each time, dried
over nagnesi um sul phate, filtered and the filtrate is subsequently
concentrated. Chromatographic purifiﬁg%ion of the residue on silica gel

- W th hexane/ethyl acetate (vol. 1:1) d two-fold recrystallization from

acetone of the fractions which are pure according to thin-|ayer
chr omat ogr afiasas, were. washed twice with 100 ml of water each time,

ot ot bt g e s s

DA o aorRspaEt RancARt At L ChEDRROar S, B EBMEN Afothesed as
the startingesidue ion silicapgepavieh hexdne/ethyl a(@)taté\ (voli 3:2)cdnd. 13 g of

+sodi um bor ofgl i ezt Fom ehifFHIEEHEI BYIcHR Haklohd i Lh 2

sol ution of

(4-[ 6- acryl oyhichy were! pure ;Aeoonding denfhindayermehrermagography @@ave of

di oxan. The u L tes
and then at 2ood 12T fﬁ( Jeer m" e lodpReny g Boriom

di chl or onet HReNZeNe wﬁhﬂr 3(Q wat er each time. The
conbi ned aqueous phases are extracted twice with 50 ml of dichl oronethane

vater each tine. 4 dagBiRE LemBORHER  Heln £EPARY B henbRidad i o ca
and the filtmaneerss concentrated. The residue is used in the next step
Wi thout further purification. (b) 0.6 g of

N, N - di cycl odi cycl ohexyl carbodi i de is ad at roon1te erature while
stirring to 24 Lok Gl 3race @woxypropyloxy [phenyicarbonyloxy) benzene;

1,2,4-tri(4-[4- acryloyloxybutyloxy]phenylcarbonyloxy)benzene,
m.p. (C-I) 46°C, cl.p. (N-I) -8°C;
1,2,4-tri(4-[5-acryloyloxypentyloxy]phenylcarbonyloxy)benzene;

- m.p. (C-1) 39°C, cl.p. (N-I) 33°C;
1,2,4-tri(4-[7-acryloyloxyheptyloxy]phenylcarbonyloxy)benzene;
m.p. (C-N) 31°C, cl.p. (N-I) 44°C; '
1,2,4-tri(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)benzene;
m.p. (C-1) 56°C, cl.p. (N-l) 42°C;
1,2,4-tri(4-[9-acryloyloxynonyloxy]phenylcarbonyloxy)benzene;
m.p. (C-N) 41°C, cl.p. (N-I) 51°C;
1,2,4-tri(4-[10-acryloyloxydecyloxylphenylcarbonyloxy)benzene;
m.p. (C-l) 55°C; cl.p. (N-I) 46°C;
1,2,4-tri(4-[11-acryloyloxyundecyloxy]phenyicarbonyloxy)-
benzene; m.p. (C-N) 44°C; cl.p. (N-I) 53°C.

Example 2

0.2 g of N,N'-dicyclohexylcarbodiimide is added at room
temperature while stirring to a solution of 0.6 g of 2,5-bis(4-[6-
acryloyloxyhexyloxy]-phenylcarbonyloxy)-benzoic acid, 0.4 g [4-
(4-[6-acryloyloxyhexyloxy]-phenylcarbonyloxy)phenylJmethanol
and 0.04 g of 4-dimethylaminopyridine in 20 ml of dichloro-
methane. The reaction mixture is stirred at room temperature
overnight, poured into 100 ml of water and then extracted three
times with 50 ml of dichloromethane each time. The combined



of 4-[6-acryl oyl oxyhexyl oxy] benzoic acid, 0.3 g of 4-hydroxy- benzal dehyde
and 0.04 g of 4-dinethylamnopyridine in 20 m of dichloronmethane. The
reaction mxture is stirred at roon1ﬁ nper at ure overni ght, poured into 100
m of water and then extracted three glﬂES with 50 m of dichloronethane

h tinme. Th onbi ned h
bk OraanicPhases At Mastael Hice itk 10T etk d8h 1 Or e
s ::Jlblsggugmtrhé @rtwrua\f]?mb giesiame suiphats,c fitereti ead che ofiltrate rissi due
recrystalli §HP§SHUFPS &R ﬁ[#"#df W@@?i@%’%%? Fr]{Ué '8%&%@0@ ding to
t4hl(2 {gyggrcésldm& onoglllneahgelgm'elu;ll'm)ar@/ethyl acetate (vol. 1:1) and

r

fol Lowi g cSHOSARL TELLYSRaFaiaN o deeto ?ybf)u‘s“é Fracapns, wHien
[ 6- Acryl oyl axgpung acgpreingnio cthind ayebmromaémgrap )’nﬂt"lﬁﬁl 0.4 g of

2, 5-bi S(4a[c QYK léiaypxﬁrfaﬁheavbéhy)ox
[245(21.[3?4 [gzégyyﬂo%%i Jboaorvnvioreas A phen ny)-

[4 (4-[ 6- achenviatey hexyl oxy] phenyl car bonyl oxy) phenyl ] - nethyl 2,
5-bi s(4-[9-acryl oyl oxynonyl oxy] phenylcarbonyloxy)
The [4-(4-[6-acryloyloxyhexyloxy]- phenylcarbonyloxy)-
phenyl]-methanol used as the startmg material is prepared as
follows:

- (a) A mixture of 0.13 g of sodium borohydride and 15 ml
of water is treated dropwise at 0°C with a solution of 0.8 g of 4-
(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)benzaldehyde in
100 ml of dioxan. The reaction mixture is stirred at 0°C for a
further 60 minutes and then at room temperature for 10 minutes,
poured into 100 ml of dichloromethane and washed twice with
100 mi of water each time. The combined aqueous phases are
extracted twice with 50 mil of dichloromethane each time. The
combined organic phases are then 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 without further purification.

(b) 0.6 g of N,N'-dicyclodicyclohexylicarbodiimide is
added at room temperature while stirring to a solution of 1.0 g
of 4-[6-acryloyloxyhexyloxy]lbenzoic acid, 0.3 g of 4-hydroxy-
benzaldehyde and 0.04 g of 4-dimethylaminopyridine in 20 mi of
dichloromethane. The reaction mixture is stirred at room
temperature overnight, poured into 100 ml of water and then
extracted three times with 50 mil of dichloromethane each time.
The combined organic phases are washed twice with 100 ml of
water each time, dried over magnesium sulphate, filtered and the
filtrate is subsequently concentrated. Chromatographic
purification of the residue on silica gel with hexane/ethyl



benzoate; [4-(4-[6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy) phenyl]- nethyl
2, 5-bis(4-[ 10-acryl oyl oxydecyl oxy] phenyl car bonyl oxy) - benzoat e;
[4-(4-[6-acryl oyl oxyhexyl oxy] phenqu bonyl oxy) phenyl ] - net hyl 2,
5-bis(4-[ 11 -acryloyloxyundecyloxy] gﬁenylcarbonyloxy)- benzoat e;

b s (a1 acekats) Wbl donantl BAPrdIHorRRStAIRAEE Froftethapa! of
[4-(4-[3- acrﬁHeOﬂchpngpuhwW]areh ové careduraing xto wkmiayer rokiroyha-2,

[4b'( 2 [ 2- qorSAdigPBY, BIVGT %‘1 E%lézpr» Q%ﬂ%ﬁe?&%%ﬁ%%ﬁ@?ﬁﬁ?"w-

- bi s( 4- [ 8- azarplomyl ony)tbﬂnat dghydaenyl car bonyl oxy) - benzoat e;
[4 (4-[5- acryloyloxypentyloxy]phenylcarbonyloxy)phenyl] met hyl

2, 5-bis(4-[9- acryloyloxynonyloxy]ph Icarﬁ}nyloxy) henzoat e;

[ 4- (4- [ 7- acry| oyl B Hfelowingygampey & PyepAEed 1IN -ananalogous
5-bi s(4-[10- ﬁ@hhb9yloxydecyloxy] phenyl car bonyl oxy) - benzoate 18 [4-(4-
[ 8-acryl oyl oxyoctyl oxy] phenyl carbonyl oxy) phenyl] -

[4-(4-[6- Acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[7- acryloyloxyheptyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6- acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[9- acryloyloxynonyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6- acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4- [10-acryloyloxydecyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[11-acryloyloxyundecyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[12-acryloyloxydodecyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[3-acryloyloxypropyloxylphenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[7-acryloyloxyheptyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[4-acryloyloxybutyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5-bis(4-[8-acryloyloxyoctyloxylphenylcarbonyloxy)-
benzoate;

[4-(4-[5-acryloyloxypentyloxy]phenylcarbonyloxy)phenyl]-
methyl 2,5- bIS(4 [9- acryloyloxynonyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[7-acryloyloxyheptyloxy]phenylcarbonyloxy)phenyl]-
methy! 2,5-bis(4-[10-acryloyloxydecyloxy]phenylcarbonyloxy)-
benzoate;



'nethyl 2, 5-bis(4-[ 1 2-acry|oyloxydodecyloXy]phenyIcarbononxy)- benzoat e;
- [4-(4-T9-acryl oyl oxynonyl oxy] phenyl carbonyl oxy) phenyl]- methyl 2,
5-bis(4-[ 11 -acryl oyl oxyundecyl oxy] 3£enylcarbonyloxy)- benzoat e;
[4-(4-[10-acryl oyl oxydecyl oxy] phenyﬂ rbonyl oxy) phenyl ] - net hyl 2,
5-bis(4-[ 11 -acryl gyl oxyundecy| oxy] phenyl car bonyl oxy) - . benzoate; [4-(4-]1

lygay pnmxﬁryﬁpcizewlﬂ

1 -acryl oyl oxyundéefBok§iagmydaylaiasiverxlpheny ts(4-[ 11

- acryl oyl ox vlzwbﬁgﬂ h2-GerpRIYIbR sk ] pienyliéalBonyloxy)-
2-acryl oyl owggggc | 'oxy] p e%yl c-g?bgmgxg?pagﬁenylﬁe]r%t hy* g, S?Blyso(xl)[ 1
2-acryl oyl OM' oxy] phenyl - carbonyl oxy) benzoate. Exanple 3 0.6 g of

2, 5- bi s(4-[6-acr w@xuoggwmymwmnyloayn)phehylaarb)oﬂ;éom)phenyli,- 0.4 g
of [4-(4-]6- R - o) . 0.04
o Lo AR R YRS oy EHBRRGH T eS8 SE)-
NN -di cy;:l denzadtehexyl carbodiimide in 20 nl of dichlormethane are reacted
In an anal ogous nBARQLT{ A5 gﬂ))flyd b%§]phenylcarbonyloxy)phenyl]-
[4-(4-[6-acrylo Ir%(] heE(yP xyﬁ)[ﬁ n é%)@l ?ég - ﬁ‘f t¥|? 2
5- bi s(4-[ 6- araeyﬁmyl »@nbé&&-c[ﬂyb-]a&%x oYL G@i%‘?x phe '33{59"3‘!@()[)4-(4-
[S?;i?ﬂ%go?/rgweqx%] pgcragél ggr?glnlyl oxy)- phenoxy] et hanol used as the
4-[6-acryl oyl oxyk[eé'iﬂéii?f%%ﬂggypwrg&gcy{o@y] p?re?lchﬁ)ltbony loxy)-
phenyl]lmethyl 2,5-bis(4-[11-acryloyloxyundecyloxy]phenyl-
carbonyloxy)benzoate; |
[4-(4-[12-acryloyloxydodecyloxylphenylcarbonyloxy)-
phenyllmethyl 2,5-bis(4-[12-acryloyloxydodecyloxy]phenyl-
carbonyloxy)benzoate.

Example 3
0.6 g of 2,5-bis(4-[6-acryloyloxyhexyloxy]phenylcarbonyl-
oxy)-benzoic acid, 0.4 g of [4-(4-[6-acryloyloxyhexyloxylphenyl-
carbonyloxy)-phenoxylethanol, 0.04 g of 4-dimethylaminopyridine
and 0.2 g of N,N'-dicyclodicyclohexylcarbodiimide in 20 ml of
dichlormethane are reacted in an analogous manner to Example 1
to give [4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)-

phenoxylethyl 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoate.

The [4-(4-[6-acryloyloxyhexyloxy]phenyicarbonyloxy)-
phenoxyJlethanol used as the starting material is prepared as
follows:

(a) 0.6 g of 4-[6-acryloyloxyhexyloxy)]benzoic acid,
0.2 g of (4-hydroxyphenoxy)ethanol, 0.04 g of 4-dimethylamino-
pyridine and 0.4 g of N,N'-dicyclodicyclohexylcarbodiimide in
50 ml of dichloromethane are reacted in an analogous manner to
Example 1 to give 0.4 g of [4-(4-[6-acryloyloxyhexyloxy]phenyl-
carbonyloxy)phenoxy]ethanol.



0.2 g of (4-hydroxyphenoxy)ethanol, 0.04 g of 4-dinethylam no- pyridine and
0.4 g 'of NN -dicycl odi cycl ohexyl carbodiimde in 50 m of dichloronethane
are reacted in an anal ogous manner t?gExaane 1togive 0.4 g of

[ 4- (4-[6-acryl oyl oxyhexyl oxy] phenyl arbonyloxy)phenoxy]ethanol 19 The
fol |l ow ng conpounds can be prepared in nal ogous ,manne
[ 4- (4-[ 6- Acry| oylTogyfrilowing, compRUnRds SGHyGGﬂWS 890%&?" %@ﬂpgoys
5-bi s(4-[ 3- asdnnery! oxypropyl oxy] phenyl carbonyl oxy)- benzoate; [4-( 4-
[6 acryl oyl oxyhexyl oxy] phe nyl carbonyl oxy) phenoxy]- ethyl 2,
5-bi s(4-[ 4-acryl oyl oxybut yl oxy] phenyl carbonyl oxy)- benzoate; [4-(4-

[ 6- acr yl oyl.oxyheg 41-@(-)%6 mymwexyhexymy]mm;dxalbenyldmpherﬁ»d;ﬂ]s(4 [

BRI e D e i e

5- bi s(4-[ 7- bengbagépxyhept yl oxy] phenylcarbonyloxy)- benzoat e;

[4- (4-[6-acryl oy Q Af'-gx’éﬁ eF qogﬂa Mbey??héhoxy]-
a2 [Sgs4a[cgiﬁ§rbl% PSR % HRY I P RenYicaRoG Y ToKy )-

benzoate;

[4-(4-[6- acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy] .
ethyl 2,5-bis(4-[5-acryloyloxypentyloxylphenyicarbonyloxy)-
benzoate; |

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5-bis(4-[7-acryloyloxyheptyloxylphenylcarbonyloxy)-
benzoate; '

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5-bis(4-[8- acryloyloxyoctyloxy]phenylcarbonyloxy)-

~ benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5—bis(4-[9-acryloy|_oxynonyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5-bis('4-[10-acryloyloxydecquxy]phenylcarbony_loxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5-bis(4-[11-acryloyloxyundecyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
ethyl 2,5-bis(4-[12-acryloyloxydodecyloxy]phenylcarbonyloxy)-
benzoate;

[4 -(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
propyl 2,5-bis(4-[7- acryloyloxyheptyloxy]phenylcarbonyloxy)-
benzoate;

[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)phenoxy]-
butyl 2,5-bis(4-[8- acryloyloxyoctyloxy]phenylcarbonyloxy)-
benzoate;



'ethyl 2, 5-bis(4-[9-acryl oyl oxynonyl oxy] phenyl car bonyl oxy) - benzoat e;

[ 4- (4-T6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) phenoxy] - ethyl 2, 5-bis(4-]

1 O acryl oyl oxydecyl oxy] phenyl car boné[gr)xy) - benzoate;
[4-(4-[6-acryl oyl oxyhexyl oxy] phenyl bonyl oxy) phenoxy] - et hyl 2,

(- (3 6 acryi oyl AELGTaSylOYRHPERRDATSI SR ORI SAPRBORY -

5-bis(4-] 1 o5l isps{4oPFadry yioxy
[4-(4-]6- ac_ﬁ/ 2I og %el?(i?l gxy] phen;l/qujél((ﬂ)gR ?;ily?)g{(/ m%%lﬁafbg?opy »

2,5-bis(4-] onyheptyloxy]phenylcarbonyloxy) benzoate;
[4 (4-[6-acryl oyl @c{he[(ﬁ-l ]phemdnarbayyloxy)phermW]-

5-bi s(4-[ 8-
TS ac?rgﬁ%g)°éx$a%%&%ztﬁ?mﬁﬂgﬁéi’@m%ﬂék%‘%ﬁ ST
[5;1bl(z( ?6[ ESicrylr%)atyaltgﬂeoxynonyl oxy] ph;gyl car bonyl oxly)a b;;izo(;at e;
S-his(a-l 1 oe (’j‘tcyrllgg&S |s(4? -a)l(grylgylo%un cy %Eyf enyﬁ:'ﬁ yloxy)-
benzoate;
[4-(4-[6-acryloyloxyhexyloxy]phenylicarbonyloxy)phenoxy]-
octyl 2,5-bis(4-[12-acryloyloxydodecyloxylphenylcarbonyloxy)-
benzoate.

Example 4

0.3 g of 4-[6-acryloyloxyhexyloxy]benzoic acid, 0.8 g of 4-
hydroxybutyl 2,5-bis(4-[11-acryloyloxyundecyloxylphenyl-
carbonyloxy)benzoate, 0.04 g of 4-dimethylaminopyridine and
0.2 g of N,N'-dicyclodicyclohexyicarbodiimide in SO0 ml of
dichloromethane are reacted in an analogous manner to Example 1
to give 0.5 g of 4-(4-[6-acryloyloxyhexyloxylphenylcarbonyl-
oxy)butyl 2,5-bis(4-[11-acryloyloxyundecyloxy)]phenylcarbonyl-
oxy)benzoate.

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

3-(4-[6-Acryloyloxyhexyloxy]phenylcarbonyloxy)propyl 2,5-
bis(4-[11-acryloyloxyundecyloxy]phenylcarbonyloxy)benzoate;
5-(4-[6-acryloyloxyhexyloxylphenylcarbonyloxy)pentyl 2,5-
bis(4-[11-acryloyloxyundecyloxy]phenyicarbonyloxy)benzoate;
6-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)hexyl 2,5-
bis(4-[11-acryloyloxyundecyloxy]phenylcarbonyloxy)benzoate;
7-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)heptyl 2,5-
bis(4-[11-acryloyloxyundecyloxy]phenyicarbonyloxy)benzoate;
8-(4-[6-acryloyloxyhexyloxylphenylcarbonyloxy)octyl 2,5-
bis(4-[11-acryloyloxyundecyloxy]phenylcarbonyloxy)benzoate;



[ 4- (4-[6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy) phenoxy] - heptyl 2,
5-bis(4-[ 11 -acryl oyl oxyundecyl oxy] phenyl car bonyl oxy) - benzoat €;
1[4-(4-[6-acry|oyIoxyhexyloxy]phenylcgrbonyloxy)phenoxy]- octyl 2, 5-bis(4-]
1 2-acry|oy|oxydodecy|oxy] phenyl car nyloxy)- benzoate. Exanmple 4 0.3 g of

4-[ 6- | oyl he d, f
2 5obi S(a [11 - adholb AcTYHaMOX BexYmE TR T BUCasRONYIRIRR: 250 04 ¢
of 4-di met hyjiga qwialc@tlbyléﬂyluﬁdécgkﬂfy Jphenylcarbonyloxy)benzoate;
N Yo o0 Y B GeAERIBY I etloal 18be Rl rBRrgIgKg) s -
4- (4- [ 6- acr Histdyhacy bylbn?ansdbcyl@w},phenyd;zammnylmcy bemzoatef 1 1
ey ofounic gl Aoy ton L it
3- (4- [ 6- Acr ,8ybis(dhdtyi-acyylsndaxyundesxioxxlpheryarbopyloxy)-4- 1 1
-acryloyloxxﬁﬂﬁﬁﬁﬁ oxy]phenylcarbonyloxy)benzoate

yl oyl q

5-(4-[6 | | car bany! |, 2. 5- big(4-
L e RO R BpH RBRBS Loy Tond 36 ey
6- (4-[6-acryd, Gy >1ylI-msvifId}doxyundbcmwlpwaxylk:azbanyhmxy)a»[1 1

-acryloyloxifnde oxy] phenyl car bonyl oxy) benzoat €;
7-(4-[6-acr hexyloxy]phenylcarbonyloxy)hept 5- bis(4-] 11
-acryl oyl oxyunde@-l(d-x{/ﬁ-amyrl eeythexyioxy] pbenmmigon loxy)propyl 2,5-

st ot AT *?@2?‘%{ PG boiotel
f -acry oylox oxyfphenyfcarbonyloxy)propyl 2,5-
bis(4-[6-acryloyloxyhexyloxy]phenyicarbonyloxy)benzoate;
3-(4-[6-acryloyloxyhexyloxy]phenyicarbonyloxy)propyl 2,5-
bis(4-[ 7-acryloyloxyheptyloxy]phenylcarbonyloxy)benzoate;
3-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)propy! 2,5-
bis(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)benzoate;
3-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)propyl 2,5-
bis(4-[9-acryloyloxynonyloxy]phenylcarbonyloxy)benzoate;
3-(4-[6-acryloyloxyhexyloxylphenylcarbonyloxy)propyl 2,5-
bis(4-[10-acryloyloxydecyloxy]phenylcarbonyloxy)benzoate.

Example 5

A mixture (C-N, <20°C, N-l, 389C) of 80 wt.% 1,2,4-tri(4-
[6-acryloyloxyhexyloxy]phenylcarbonyloxy)benzene and 20 wt.% 1-
chloro-2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzene was treated with 1 wt.% of a photoinitiator (IRGACURE,
Ciba Geigy), dissolved in anisole (40 wt.%) and then spun at 2000
revolutions per minute on to a glass plate. The glass plate had
previously been coated with methacryloyloxyethyl 3-(E)-[4-
cyano-4'-biphenyl]acrylate and then irradiated with linear
polarised light. Thereby, a predetermined structure was
inscribed photolithographically by means of a mask in the (PPN)
layer. The spun-on new layer (on the PPN layer) was dried at 90°C
on a heating block, then irradiated with xenon light in a vacuum
oven under a vacuum at 90°C. The inscribed original structure



21 9-(4-[6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy)nonyl 2,5- bis(4-[ 11
-acryl'oyl oxyundecyl oxy] phenyl car bonyl oxy) benzoate; 1
0-(4-[6-acryl oyl oxyhexyl oxy] phenylc zonyloxy)decyl 2,5- bis(4-[ 11
-acryl oyl oxyundecyl oxy] phenylcarbonsi Xxy) benzoate; i
1-(4-[6-acryl oyl oxyhexyl oxy] phenyl car banyl oxy) undecyl 2, 5-pis(4-[ 11
-acryl oyl oxyrernaingdapd pﬁﬁn?ﬂ@bﬂdacfﬁ!}lhéudy -b)bériﬁoﬁ?%’; nftworE- s\ Clear

2- (4- [ 6- acr yjaybRex yefradtivry (N wasarécoyhieablelodFhis laersfimctigné dsl
-acryl oyl oxyundec |Oé%] pheqﬁlcarbaniloxy)- benzoat e;

3-(4-[6-acr y?o?t"bé}H y PPHAA pFRYAFAEEY bony! oxy) propyl 2, 5-

bi s(4-[5-acryl oyl oxypentyl oxy] phenyl carbonyl oxy) benzoat e;

3-(4-[ 6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy) propyl 2, 5-

bi s(4-[6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy) benzoat e;

3-(4-[ 6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) propyl 2, 5-

bi s(4-[ 7-acryl oyl oxyhept yl oxy] phenyl car bonyl oxy) benzoat e;

3-(4-[ 6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) propyl 2, 5-

bi s(4-[8-acryl oyl oxyoctyl oxy] phenyl carbonyl oxy) benzoat e;
3-(4-[6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) propyl 2, 5-

bi s(4-[9-acryl oyl oxynonyl oxy] phenyl carbonyl oxy) benzoat e;

3-(4-[ 6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) propyl 2,5- bis(4-[1
0- acryl oyl oxydecyl oxy] phenyl car bonyl oxy) benzoate. Exanple 5



‘A mxture (GN, [err] N-1, [err] of 80 w.% 1,2, 4-tri(4-

[ 6- acryl oyl oxyhexyl oxy] phenyl car bonyl oxy) benzene -and 20 wt. % 1- chloro- 2,

5-bi s(4-[6-acryl oyl oxyhexyl oxy) ] phggyl car bonyl ox m ﬁ ()¢ eat ed

with 1 wt.%of a photoinitiator (I RG%%URE, G ba Geﬂ u ﬂﬂﬂ'l"“ﬂ,"F

anisole (40 w.% and then spun at 20Q0Q_reyol utions *pef nmtnute ®n*o0 a

gl ass plate. The glass plate had prev been coated wth

met hacryl oyl oxyet hyl 3-(E)-[4- cyano-4'-biphenyl]acrylate and then

irradiated with li nea ' LgRt predeterm ned structure

was i nscri bed pth ol i mﬁbgkhﬁggﬁ ;Hgygﬁégﬁslwmalﬂ%ask in the (PPN) | ayer.

The spun-on new | ayer (on the PPN | ayer) was dried at 900C on a heating

bl ock, then irradiated with xenon |ight @ a_vacuum oven under a vacuum at
22

[err]. The inscribed original struct dte 'ATemai ned and was copi ed
faithfully by the new network. A clear doubtgs refraction [err] yas
recogni zable. This layer functions as a structural optical retarder.

Clainms 1. Conpounds of the general fornmula [err] wherein
wherein
Al, A2, A3 signify photochemically oligomerisable or

polymerisable mesogenic residues.

2. Compounds according to claim 1, wherein the
mesogenic residues A1, A2 and A3 each independently signify
residues of the formula

DA

n II

wherein

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

Z1 signifies a single bond, -CH2CH2-, -CH20-,
-C00-, -00C-, -(CH2)4- or -(CH2)30- ;

22 signifies a single bond, -CH2CH2-, -CH20-,
-OCH3z-, -CO0-, -00C-, -(CH2)4-, -O(CH2)3- or

. -(CH2)30-;

Z3 signifies -(CY2)m-, -(CY2)mO-, -(CY2)mCOO-,

-(CY2)mOOC, ~(Si[(CH3)2]0)p,
-OCH2(Si[(CH3)2]0)pSi[(CH3)2]CH20- or
-NHCH2(Si[(CH3)2]0)pSi[(CH3)2]CH2NH-;
signifies hydrogen or fluorine;
signifies a whole number of 1 to 16;
signifies a whole number of 1 to 16;
signifies 0 or 1; and

s ©v 3 <



AL, A2, A3 si gni fy photochenical ly oligonerisable’ 3? ﬁzlyrr_e_r—ﬁaﬁl‘e“
¢

mesogeni ¢ residues. 2. . Conpounds according to claim mmﬁm#mbf
Mos

mesogenic residues [err] and [err] e%q‘h i ndependent |y
the formula [err] wherein C and D each i ndependently signity

, 4- phenyl ene optignal |y substi Ifut ed w tlh ni i r%@acetuyl , hi_tll ogen, met hyl
and/ or cyano, pyrtdine-2, 5-56991 ',espfrpﬂﬂi“ﬁé'-sf, -cﬁ'&ﬂ Ip such a
trans- 1, 4-cycl ohexyl ene or dorytete]l aBybiethene-dllyl- dstér, peethacrylate,
signifies a single bond, [=£r = rrg_ Ll iadaer _
signifies a single bond, [%rcrﬂloféegrﬁylﬂg’ori_ pel'?érﬁﬁféi’lﬂlt[e’.%]cryloglgni fies
[err] [err] [err] or [err] phenylene, agrylamide, methagnylamideud-ine; m
signifies a whole nunber of Heriyladfylafhide, epoxy? fraconte é)ciahggge,r}unber of
1to 16; n signifieg O r TI: an ' . .
, - vinyl ether, vinyl ester, styrene derivative,

maleic acid derivative, fumaric acid derivative

or a dimerisable group such as, for example,

chalcone or a cinnamic acid derivative

optionally substituted with methyl, methoxy,

cyano and/or halogen.

3. Compounds according to claim 1 or 2, wherein two of
the mesogenic residues A1, A2 and A3 have the same significance.

4. Compounds according to any one of claims 1 to 3 of
the formulae ' '

n
| 211_@.[.221 Z:?LRH
| n I-1

Rl-zs-[-@- 72 .]..@. 71 _Qﬂ 1.@_{.221 731g11
n n
Dt D
' n

I-2
0 { @ @ v Q- e
-t -t

n I-3

wherein _

C,Cl,Dand D!  each independently signify 1,4-phenylene
optionally substituted with nitro, acetyl,
halogen, methyl and/or cyano, pyridine-
2,5-diyl, pyrimidine-2,5-diyl, trans-1,4-



[err] signifies a polynerisable group such as acr
al:1yl ‘ester, nethacrylate, 2-chloroacrylate, 2-phenyl acrﬁl‘mﬁlmﬁ“m"“ “
phenyl ene, acryl am de, nethacryl am dS 2- phenyl acryl am ePOxXy conl
acid ester, vinyl ether, vinyl esteré 5styr ene derivative, maleic acid

derivative, fumaric aci d derivative or a dinerisable oup such as for

exanpl e, chal cone or a ci nnam CC&GIQhQPéY engt iore 15308 vhd-joxamet2 &St ed wit h
met hyl Whrret hoxy, cyano and/or hgj; : Compounds according to claiml
or 2, erein tmo o] nesogenl s du err] err e fhe sane
si gni fi cance. 4.2 @A‘rggunds ac&d Pbl "IQ%F es'Q'SJ}XI ﬂﬂb? ?l?’giof t he
formul ae [err] V\/nerel n [err] andCHyQ qaq@ohpdequa@og-,spgﬁnbn-
.1, 4- phenyl ene optionall y substi tut 3@ nitro, acetyl, hal ogen, nethyl
and/ or cyano, pyridine- 5- d|y EWZ% me-2, 5-diyl, trans-,4- 25

cycl ohexyl ene or Zﬂramj;2213 di oxelaehzwﬂiependently signify a single bond,

-CH2CH2-, -CH20-, -OCH2-, -CO0O-, -O0C-,
-(CH2)4-, -O(CH2)3- or -(CH2)30-;

" Z3 and Z31 each independently signify -(CY2)m-,

- ~(CY2)mO-, -(CY2)mCo0-, -(CY2)mOOC,

-(Si[(CH3)2]0)p-,
-OCH2(Si[(CH3)2]0)pSi[(CH3)2]CH20- or
-NHCH2(Si[(CH3)2]0)pSi[(CH3)2]CH2NH-;

Y signifies hydrogen or fluorine;

m signifies a whole number of 1 to 16;

p signifies a whole number of 1 to 16;

n signifies O or 1; and

R1and Rt~ each independently signify a polymerizable

group such as acrylate, allyl ether, allyl
ester, methacrylate, 2-chloro-acrylate, 2-
phenylacrylate, acryloylphenylene,
acrylamide, methacrylamide, 2-phenyl-
acrylamide, epoxy, itaconic acid ester,
vinyl ether, vinyl ester, styrene

derivative, maleic acid derivative, fumaric
acid derivative or a dimerisable group such
as, for example, chalcone or a cinnamic
acid derivative optionally substituted with
methyl, methoxy, cyano and/or halogen.

5. Compounds according to claim 1 or 2 of the formula

R1-2D)- 22 -]—@-z‘—Q -g.[-[- _@-@_}-iizm

wherein the symbols have the significances given in
claim 2.



‘diyl; [err] and [err] each independently signify a single bhond, [err]

gn a(CF2)3?-i [e{r] aFd [frr] each |ndependently S|gn|f a sin

bond, [err err] or [err]; [err] ang_.[err] !i“ﬂ"ll llitl gnlfy
[err] [err] [err] [err] Y SG signifies h [Im ﬂﬂﬂ

signifies a whole nunber of 1 to 1 6; p S|gn|f|es a mhole

~nunber of 1 to 1 6; n signifies 0 or 1; and [err] and [err]

each independentgy si Qahﬁ o@nd’@'a&%’i‘dﬁ‘@)ké éléi?ﬁpz 9&)05 aghergin! 2t anda! | vl
ether, allyl ester, ﬁ{ /| at e, c Iorggﬁgr% hen Iacrylate
acryl oyI pheF@SR&Céth%Wsy gmfbfe Z Vi & 5. mﬁ; | £ a@? i am de, epoxy,
gtcflgoglec, ac{é% tWeI PLAN h avsT gle doind,, -Glﬂy@bllzeb-ldmtz(vqt +®€H2F]ral eic

riva aci Y i meri sabl e group such as,
for - exanpl €7 é Qroggd;\? Ilélil?igél ﬁyﬁfﬁfﬁ’fg-t i ve optionally substituted
wi th nmethyl, nethoxy, cyano and/or hal ogen.
7. Compounds according to claim 6, wherein R and,

respectively, R11 signifies acrylate, methacrylate, vinylether or
epoxy.

8. Compounds according to claim 1, wherein the
mesogenic residues A1, A2 and A3 signify a residue of the formula

R12- 3 12—
e Cog: | I-a

wherein
- R12 signifies acrylate, methacrylate or epoxy;

Z32. signifies -(CH2)t-, -(CH2)¢0-, -(CH2)+COO- or
-(CH2)+00C-;

t signifies a whole number of 3 to 12

c2 signifies 1,4-phenylene, 2-fluoro-1,4-
phenylene or 3-fluoro-1,4-phenylene; and

Z12 signifies CH20-, -COO- or -0O0C-.

9.  Compounds according to any one of claims 1, 2 and 5
to 8 of the formula

Q 4

7
HO—(CHz)t-O—Q—COO—Q 00C —{_)— O-(CHz)—0
ooc — )~ 0"(CH2)t_ob_\

-5
wherein t signifies a whole number of 3 to 12.
10. A polymerisable, liquid crystalline mixture consisting

of at least two components, of which at least one component is a
compound of formula | defined in claim 1.



5. Conpounds according to claim1l or 2 of the fornula [err] wherein the
synbol's have the significances given in claim2. 26 6. Conpounds
according to claim2 to 5, wherein [g%r] and, res [ﬂﬂl“ﬂmsl gnify
[err] or [err] and, respectively, 1 signify a r] [err]
or [err] and Y signifies hydrogen. 7. Conpounds atcdrditng"t o®clai m 6,
wherein [err] and, respectively, [err] signifies acrylate, nethacrylate,

vinyl ether or epw A p olﬁﬁT‘?ﬁ'ﬂﬁe af QrdiId}gstﬁllmkaalrmxiturehaceordmge

mesogeni ¢ resi dues 6” G2 ue Q orrrul err]

wher ei n [ertp claim e B@'b?a!'g a‘{?ﬁ'f'ﬂﬁc‘:‘ill%ee%rm@ﬁg
signifies [éfrﬂornmla[leblhle ot more compognds |feenathe1cgreumoﬁ@ompoends 1 2;

C2 n 4- phenyl ene, 2-fluoro-1,4- phenyl ene or
3-fluoro-1, 9 h@mﬁ’éﬂpla%nd [err] signifies [err] or -0OOC-. 9.

Conmpounds accord| ng to any one of clains 1 2 and 5

7~ (cuz),-o—O— -O- —O— — (CHah- 0" \
R o—(cnz).-o—O-coo ooc—_-O—o—(cuz)a—o. /
(o] o o

AY
ICHa)q
0 | 0 0
’ o—(cuz),-o—O—coo ooc-C}-o—(cnz).—oj \IV
R o—(i:Hz).-o—O—coo OOCOO—(CH:).—O. /
o 0 o
(o] .

0
(o] ' 0 o)

’ O—(CHz)t-O—-O—COO '-ooc—o-o—(cuz).—o: \V
O— (CHa)~O —O— co0 ooc—O—o—(cuz).—o

\_(o Q O)_/

\
{CHalq

(o] ' o)
¢ O—-(CHz)l‘o—O— COO—<:;OOC—O—O—(CH2).—O \ I
' - Vv



to 8 of, the fornmula [err] 1-5 wherein t signifies a whele ﬂUHbeF—e#—a to

12 10. A polynerisable, liquid crystalline mxture co east
two conponents, of which at | east on%ygonponent is a Bi! Iu h 'a I
defined in claim1. 11. A polyneris@ble, liquid cr

according to claim 10, which contains, in addition to one or nore conpounds

IR RN S o S Ay S

to 12; and X signifies hydro o | ower alkyl, fluordne or

chl orine. 12. The use of conpounds accor g to any one of claims 1 to 9 in
their cross-linked state for optical co nts 13. The use of

phot ochemni cal |y ol i gorreri sabl e or }c 2)q

ot —O— —6 oc—{ V-o—cHan- oj \
R o—(cnz),—o—Q-coo—Qcoc—Q—o—(cnz),—.o /
0

o)

(CHa)q
o 0
o onaro—{-co0{ $-a0e{ Yo cm-0>
VIII
wherein
t signifies a whole number of 3 to 12;
q - signifies a whole number of 2 to 12; and’
X signifies hydrogen, lower alkyl, fluorine or

chlorine.

12. The use of compounds according to any one of claims 1
to 9 in their cross-linked state for optical components.

13. The use of photochemically oligomerisable or
polymerisable, liquid crystalline mixtures according to claim 10
or 11 in their cross-linked state for optical or electronic
components.



pol ynmerisable, liquid crystalline mxtures according to claim10 or 11 in
their tross-linked state for optical or electronic conponents.

PHOTOPOLYMERIZABLE LIQUID CRYSTALS

Abstract

The present invention is concerned with photochemically
oligomerisable or polymerisable liquid crystals of the general

formula
A3 I
wherein
Al, A2 A3 signify photochemically oligomerisable or

polymerisable mesogenic residues,
liquid crystalline mixtures which contain such compounds as well
as their use in the cross-linked state as optical or electronic
components.




