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RAN 6220/111 The present i nvention is concerned with phOtO‘CﬂDm§SHFEﬁHa@B%EN
Iqu|d crystals liquid crystalline m xtures which contain!p sucmEmen@gnds

and their use in the cross-linked state for optical buildi ngeFcrertss

" Photo cross-linkable liquid crystals provided with a suit- able anount of a

photoinitiator can be orientated by an orienting 10 | ayer on a substrate
such as glass or silicon or in an electric or nmagnetic fi eRANPGERGEIM t hen.
be cross-linked by irradiation with light of a suitable wavel ength. The

t hus- produced orientation remains even at high tenperatures. This al so
applies when the orientating |ayer consists of phot o-ori ent abl e pol ymer
network 15 | ayeThe(mspnxhigwentmas congernedewithitphotoocress-at i on pattern

on: linkable liquid crystals, liquid crystalline mixtures which contain
5 such compounds and their use in the cross-linked state for
optical building elements.

Photo cross-linkable liquid crystals provided with a suit-
able amount of a photoinitiator can be orientated by an orienting
10 layer on a substrate such as glass or silicon or in an electric or
magnetic field and can then be cross-linked by irradiation with
light of a suitable wavelength. The thus-produced orientation
remains even at high temperatures. This also applies when the
~ orientating layer consists of photo-orientable polymer network
15 layers (PPN) which induce a high resolution orientation pattern on
liquid crystal layers by selective radiation with polarized UV
light. Such hybrid layers make it possible to transfer the optic-
ally registered high resolution orientation structure of a thin
polymer layer to a double refractive densely cross-linked polymer
20 layer of any thickness. Mixtures consisting of photo cross-
linkable liquid- crystals or photo cross-linkable liquid crystals
and low molecutar liquid crystals and/or optically active (chiral)
additives are used depending on the application. Thus, optical
‘building elements having long-term stability, such as, for
25 example, optical retarders, wave guides, optical grids and filters,
integrated colour filters, piezo-electric optical building
elements and those having non-linear optical (NLO) properties,
etc. can be manufactured. Such optical building elements 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,
materials for optical retarders should have a high birefringence

3% in order that the layer thickness of the integrated optical build-
ing element can be kept to a minimum.
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miSdiliGs fih"the longitudinal axis of the fibre, lessens the thermal
expansion coefficient and reduces microdistortion losses. This
leads to an increased mechanical stability.

The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, a good solubility in usual
solvents and a good stability towards electric fields and
electromagnetic radiation. Furthermore, they should have a

‘suitable mesophase from about 25°C to about 80°C, when possible

from about 25°C to about 100°C, for example a broad smectic or
nematic mesophase and, respectively, a chiral smectic and
cholesteric mesophase, for the applications mentioned above.

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

The present invention now provides compounds which are
outstandingly suitable as single components or as components of
liquid crystal mixtures for such optical building elements. The
object of the present invention accordingly comprises compounds

of the general formula
S

X\\\

Q
x~
Sot
I
wherein | -
A signifies a cross-linkable mesogenic residue;

X signifies a single bond, -COO-, -CH20-, -CONH-
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such 1Qqui d cryssignifies n-alkylene, c-alkylene, 1,4-phenyl-
ene, 4,4'-biphenylene or 2,6-naphthylene.

The compounds of general formula | are distinguished by
their relatively low viscosity. They can therefore be applied
without problems to a suitable surface. As a rule, this is carried
out by spin-coating. Since, moreover, the compounds in accord-
ance with the invention have a liquid crystalline phase, they can
be directed by the application of an electric field prior to the
cross-linking. This is especially the case for compounds of
formula | in accordance with the invention in which the meso-
genic residues A each represent a residue of the general formula

_za{_@_zz}!@_zl_

wherein
rings C and D

Z1

Z2

Z3

2 3 3

each independently signify 1,4-phenylene,
which is optionally substituted with
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;

signifies -CH2CH2-, -CH20-, -CO0O~, -00C-,
—(CH2)4~- or —(CH)30~;

signifies a single bond, -CH2CH2-, ~CH20-,
—OCHz-, -CO0-, -00C-, —(CH2)4~, -0(CH2)3—
or -(CH2)30-;

Slgnlfles —(CHZ)m—, —(CHZ)mO— —O(CHZ)m—
~(CH2)mCO0-, -00C(CH2)m—, —(CH2)mOOC-
or -COO(CH2)m—;

isOor1;

is a whole number of 1 to 16; and

is a cross-linkable group such as acrylate,
methacrylate, 2-chloroacrylate, 2-phenyl-
acrylate, acryloylphenylene, acrylamide,

I
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faterials are suitable for cladding glass fibres for opt€ar data. -
transm ssion. The use of such materials increases the el ELSTW@?@E&@%@EIE% ‘
~the longitudinal axis of the fibre, |es4ens the thernmal dxpans B
goefficient and reduces microdistortion |osses. This leadS to an increased
mechani cal stability. The photo cross-linkable liquid crystals nust have a
good 10 chenical and thernal smaethaerylamideod2<phenylacrylamideual

solvents and a good stability tg@i;gﬁ%ﬁ?ﬁfﬁﬁﬁér’a Isﬂﬁépmagnet iC
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~substituted with methyl, methoxy, cyano
and/or halogen.

Particularly preferred mesogenic residues are those in
" 10 which rings C and D each independently signify unsubstituted or
fluoro-substituted 1,4-phenylene, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or trans-1,4-cyclohexylene; Z1 represents —CH20-, -COO-
or -00C-; and Z2 signifies -CH2CHz—, -CH20-, ~OCH2-, -COO- or
-00C-.

The term "n-alkylene" signifies in the scope of the present
invention a straight-chain alkylene with 1 to 16 carbon atoms.
Especially preferred alkylenes are 1,4-butylene, 1,5-pentylene,
1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene,

20 1,10-decylene, 1,11-undecylene and 1,12-dodecylene. The term
"c-alkylene" stands for a cyclic alkylene with 4 to 8 carbon atoms
such as, for example, 1,3-cyclobutylene, 1,2- or 1,3-cyclopentyl-
ene, 1,4-cyclohexylene, 1,4-bicylo(2,2,2)octane and the like.

25 "1,4-Phenylene which is optionally substituted with
halogen, methyl and/or cyano," embraces in the present invention
1,4-phenylene, fluoro-, bromo-, chloro-, methyl- or cyano-
substituted 1,4-phenylene such as, for example, 2- or 3-fluoro-

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

30 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- or 3-bromo-
1,4-phenylene, 2- or 3-methyl-1,4-phenylene, 2- or 3-cyano-1,4-
phenylene and the like.

3 Acrylate, methacrylate, 2-chloroacrylate, 2-phenylacrylate,
acryloylphenylene, acrylamide; methacrylamide, 2-phenylacryi-
amide, vinyl ether, vinyl ester styrene derivative, maleic acid
derivative, fumaric acid derivative and the like are preferred

P
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present invention accordingly conprises conpounds of the general formula

[err] 30

residugse Rei nThese residues gan bes Crosslinked phetoehesvcalivi c

‘residue; Xafter coatingniHd Suitabileearierowith [rhpounds of formula I.

Acrylate, methacrylate, acryloyloxy, methacryloyloxy,
vinyloxy and epoxy are especially preferred residues R.

Preferably, X in compounds of formula | signifies a -COO-,
-CONH- or -CH20- group. These groups are readily accessible
from the corresponding aldehyde and can then be reacted ready
with a suitable derivative of the group Q, which preferably
signifies -(CH2)p-, wherein p is a whole number between 2 and
12, or 1,4-phenylene.

The mesophase type of the compounds in accordance with
the invention can be influenced by varying the rings in the meso-
genic side-chain A. Thus, heterocyclic rings have the tendency to
produce smectic phases, while cyclohexylene rings promote
nematic tendencies. Preferably, these mesogenic residues A
signify a residue of formula Il in which n = O, such as, for

example,
G
II-a
wherein :
R1 signifies acrylate, methacrylate, 2-chioro-
acrylate, 2-phenylacrylate, vinyloxy or epoxy;
z33 signifies —(CH2)m'=, -(CH2)m'0O-, -(CH2)m'COO-or
—~(CH2)m'O0C~;
m' is a whole number of 4 to 12;

ring C! signifies 1,4-phenylene, which is optionally
substituted with halogen, or trans-1,4-
cyclohexylene; and '

21 signifies -CH2CH2~, ~CH20-, -COO-, —-00C-,
—(CH2)4— or —(CH)30-.
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fermula | in accordance with the invention in which the = o
resi dues A each represent a residue of the general fornul¥ {ﬁﬁﬁgH aiTan et BEEN
rings C and D each i ndependently S|gn|fy 1, 4- phenyl ene mhlchEPSAC*D
optionally substituted with 20 hal ogtess

cyano, pyridine- 2,5-diyl, pyrimdine- 2 5- d|yI trans-1, 4- cyclohexylene or
trans-1, 3-di oxane-2,5- diyl; signifies [err [err]
signifies a singl eda_o‘fl'g,HzL‘eLo Co0 OOC _O._o_ CortH 20t -0 y
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HO 0 (o)
7/ 0-CoHzme-0—(_)— COO 00¢ —{ 3—0-CrmiH o - oo\

Id

0 CoHzp

~ O=CpnHzm: =0 —(_)— €00 -d— 00C —O—o-cm-uz.,,- -o’w

\_<:- =04 )~ coo—g-mc-o-o- cm'HZm"'oo)_/

Otz |
o | o
/_( o- cm-Hz,.r-o—O-co ooo—O—o— cmﬂm—o)_\
I-f

10 wherein m' signifies a whole number of 4 to 12 and p
signifies a whole number of 2 to 12.

The access to the compounds in accordance with the
invention is extraordinarily simple. They can be prepared in a
15 manner known per se as illustrated in Schemes 1-6.
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|nvent| on a straight-chain alkylene with 1 to 16 carbon atons. Especially - 4
preferred al kylenes are 1, 4-butylene, 1 5-pentylene, 1 ,6-hex)

, 7-heptylene, 1 ,8-octylene, 1 ,9-nonylene, 20 1,10- decyl end, ﬁ%%f' ET HAS BEEN
-undecyl ene and 1,1 2-dodecyl ene. The terl@®"c-al kyl ene" standd_for 8 a%?w

al kylene with 4 to 8 carbon atonms such as, for exanple, 1, 3-cycl obutyl ene,

1,2- or 1, 3- cﬁﬁ%Syl - ene, 1,4-cyclohexylene, 1,4-bicylo(2,2,2)octane

and the like. 25 "1, 4- Phenyl ene which is optionally substituted with
hal ogen, nethyl and/or, cyano," e ces in t he present invention

1, 4- phenyl ene, fl uBeoO~Gnldza-Q l%’rcgr no- substl t ut ed

1, 4- phenyl ene such as,@ for exanpl

0
1, 3-difluoro-1, 4- phenyl ene, 2, 6- or 3 5- d| f1 uGHO- 30 1 4- phenyl en&r/?- or
3-chl oro-1, 4- phenyl ene, 2, 3-dichloro-1, 4-

NaBH,/ CaHsOH/ C2H50C2HS
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ph-ényl ene, 2,6- or 3,5-dichloro-1,4-phenyl ene, 2- or 3-brono- ‘-

1, 4-phenyl ene, 2- or 3-nethyl -1, 4-phenyl ene, 2- or 3- Cyanoi‘?ﬁ thEN

‘and the like. 35 Acryl ate, nethacrylate, 2-chloroacr

2-phenyl acryl ate, acryl oyl phenyl ene, acrylani de, nethacryl REPLACED
2-phenyl acryl - anmide, vinyl ether, vinyl ester styrene derivati ve, naleic
acid derivative, Schédey acid derivative and the like are preferred

resi dues R These residues can be cross-linked photochenmically after
coating the suitaqe carrier with_conpounds of formula 1. Acrylate,

met hacryl ate, acr N&’ég’@mﬂﬁﬁm WQO& —@-—O-C,..Hz,"-o,’_/}
' HO ° °

SOClZ/pyridine/CHZClz
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-5-vinyloxy and epoxy are especially preferred residues R Hreferapar HAS BREN
compounds of fornula I signifies a -COO, [err] or [err] group EﬁERCED
groups are readily accessible fromthe correspondl ng al dehyde—ape—can—tirer
‘be reacted ready 10 with a suitable deivative of the group Q WhICh
preferably signifies -(CH2)p-, wherein p is a whol e nunber between 2 and
- 12, or 1,4-§genél ne. The nmesophase type of the conmpounds in accordance
with 15 t ion can be influenced by varying the rings in the meso-
genic side-chain A Thus, heterocyclic¢ rings have e tendency to produce

e o Ra e S 00 PP G 2,
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In Schemes 1 to 6 m signifies a whole number of 1 to 16 and
p signifies a whole number of 2 to 12.
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nmet hacryl ate, 2-chloro- acrylate, 2-phenylacrylate, vinylo lsy%%@ _
signifies [err] or [err]; [err] Is a wh enuﬁ‘ﬁgll' GED4
[err] signifies 1,18 phenyl ene, which is optionally

substituted with hal ogen, or trans-1,4- cycl ohexylene; and [err]
signifies [err]

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.

The compounds of formula | 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 2 components, of which at least one
component is a compound of formula . 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 components can
be present in the mixture.

Having regard 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 accordance with the invention
contain, in addition to one or more compounds of formula |, one or
more compounds from the group of compounds of the general
formulae

KA o-c...Hz o—C)—coo-(}-ooc—O—o-c,..uz,.,l o"‘\ .
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5 wherein R1 and R2 each independently represent alkyl or

- alkenyl with 2 to 12 carbon atoms; X represents hydrogen,
lower alkyl, fluorine, bromine, chlorine or cyano; and m
signifies a whole number of 1 to 16.

10 The invention is illustrated in more detail by the following
Examples. In the Examples C signifies a crystalline phase, N
signifies a nematic phase, S signifies a smectlc phase and l
signifies the isotroplc phase.

15 Example 1

0.15 g of DBU (1,8-diazobicylo[5,4,0]Jundec-1-ene(1,5-5)

was added at room temperature while stirring to a solution of
0.7 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-

20 benzoic acid and 0.11 g of 1,4-dibromobutane in 20 ml of
toluene. The reaction mixture was heated at 80°C overnight,
poured into 100 mi of water and then extracted three times with
50 mi of ethyl acetate each time. The combined organic phases
'were washed twice with 100 ml of water each time, dried over

25 magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 2:1) and two-fold recrystallization
from acetone of the fractions which were pure according to thin-
layer chromatography gave 0.3 g of 1,4-butylene bis[2,5-bis(4-

30 [6-acryloyloxyhexyloxy)]phenylcarbonyloxy)benzoic acid ester];
m.p. (C-N) 590C, cl.p. (N-I) 1059C.

- The 2,5?bis(4-[G-acryloyioxyhexyloxy)]bhenylcarbonyioxy)-
benzoic acid used as the starting material was prepared as
3 follows: '
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extraordinarily sinple. They can be prepared in a 15 nmanng
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illustrated in Schemes 1-6. 8 [err] 9 [err]
’ 15

(a). 29.7 g of N,N'-dicyclohexylcarbodiimide (DCC) were
added at 0°C while stirring within 15 minutes to a solution of
8.3 g of 2,5-dihydroxybenzaldehyde, 35.1 g of 4-[6-acryloyloxy-
hexyloxylbenzoic acid and 0.1 g of 4-(dimethylamino)pyridine
(DMAP) in 600 ml of dichloromethane. The reaction mixture was
stirred at room temperature overnight, then filtered and sub-
sequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 1:1) and
two-fold recrystallization from ethyl alcohol of the fractions
which were pure according to thin-layer chrorhatography gave
7.8 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzaldehyde.

(b). A solution of 3.9 g of 2,5-bis(4-[6-acryloyloxyhexyi-
oxy)]phenylcarbonyloxy)benzaldehyde in 50 ml of acetone was
treated dropwise with 18 ml of Jones' reagent. The mixture was
stirred at room temperature for 1 hour, poured into 100 ml of.
water and then extracted three times with 50 ml of ethyl
acetate each time. The combined organic phases were washed
twice with 100 mi of water each time, dried over magnesium
sulphate, filtered and subsequently concentrated. The residue
was recrystallized from tert.-butyl methyl ether at -789C. This
gave 2.3 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzoic acid; m.p. (C-1) 126°C, cl.p. (N-I) 122°C.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester]; m.p. (C-N) 620C, cl.p. (N-)
960C.

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)lphenyl-
carbonyloxy)benzic acid ester]; m.p. (C-N) 949C, cl.p. (N-I) 113°C.



_--1@ [err]
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11 [err] i :
THIS SHEET HAS BEEN

REPLACED
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1,7-Heptylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester]; m.p. (C-N) 459C, cl.p. (N-)
850C.

1,8-Octylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester]; m.p. (C-N) 659C, cl.p. (N-l) 979C.

1,9-Nonylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[7-acry|oyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4- [7—acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[Z,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].



.12 Schenme 5 [err] In Schemes 1 to 6 n15|gn|f|es a whole nu
and p signifies a whole nunber of 2 to 12. 13 Asmall a
(2,6-di-tert.-butyl-4-nmethyl- phenol/"butyl hydroxyt ol uene"):
‘each step in order to stop undesired thgrmal cross-1inking.
compounds of formula | can be used as single conpounds
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5 The

1,5-Pentylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene .'bis[Z,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]lphenyl-
carbonyloxy)benzoic acid ester].

1,9-Nonylene bis[Z,5-bis(4—[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)lphenyi-
carbonyloxy)benzoic acid ester].

1 5-Pentylene bls[Z 5-bis(4- [9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzonc acid ester].

1,6-Hexylene bis[2,5- bls(4-[9-acryloyloxynonyloxy)]phenyl-

carbonyloxy)benzoic acid ester].

1,7-Heptylene. bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,10- Decylene bis[2,5-bis(4-[9- acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



-or- in the formof mxtures with one another and/or with oth | d

crystal conponents. The liquid crystalline mxtures in accoff danseHetET ashsren ||
10 invention contain at |east 2 conponents, of which at I%Est OIFEPLAGCED
‘conponent is a conpound of fornula 1. P8second conponent and=sry=ethet———==|

conponents can be additional conmpounds of fornula | or other known |iquid
one or
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crystal conpounds with or w thout photo cross-Ilinkable groups. Al so,

nore chiral conponents can 15 be present in the m xture.

the good sol ubi | it #-Bfitylenec BIBPRBLhIS

t heir good
of formul a

hi gh and can
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1,5-Pentylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[1 O-acryloyioxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester]. '

1,9-Nonylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

- 1,5-Pentylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[11 -acryloyIOqundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

Having regard to

gl (4 T O lo BRI IR
Bhéﬁ&%b%ywmr@%%@aceﬂﬁ cgovm't t Et the inventi OE] ggnrrpggnds




— - — - a

-arount to up to 100 wt.% Preferably, the m xtures in acc

I nvention contain, in addition to one or nore conpounds O 'ﬂﬂSﬁﬁE&TﬁAaﬁﬁ¥N '

or 25 nore conpounds fromthe group of conpounds of the fener dRERl

Terr] 14 [err] 5 wherein [errl9and [err] each i ntEperndentsy
represent al kyl or alkenyl with 2 to 12 carbon atons; X represents

hydr ogen, . . :
1,9-Nonylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-

phenylcarbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
5 phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2-fluoro-4-[6-acryloyloxyhexyl-
oxy)]phenylcarbonyloxy)benzoic acid ester].

10 1,5-Pentylene bis[2,5-bis(2-chloro-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2-bromo-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylerie bis[2,5-bis(2-cyano-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-difluoro-4-[6-acryloyloxy-
20 hexyloxy)lphenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-dichloro-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

% 1,5-Pentylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
'3 phenylcarbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



- - . & *
{ower al kyl, fluorine, bromne, chlorine or cyano; and m signifies a whole —-—ji
nunber of 1 to 16. 10 The invention is illustrated in TS gigteaiHADBEEN
the follow ng Exanples. In the Exanpl e3QC signifies a crystallineppbasezdN
signifies a nematlc phase, S signifies a snmectic phase and l==s+gmi=f
| sotropi c phase. Example 1 0.15 g of DBU
(1, 8-di azobi cyl 0[5 4, 0] undec- 1-ene(1, 5-5) was added at room tenperature

while stirring t

2 50 30! 6020 o 0% sl Btrs SRt IS mertasionohendondlr o ana
0-11 g of 1phenylcar enzaio agidoestenluene. The reaction ni xture was
heated at [err] overnight, poured i'nto 100 mM of water and then extracted

h [ ith
three t'smes Wt 1,5-Pentylene bis[z,5-bis(2,3-dichlo_ro-4-[6-viny|oxy-
hexyloxy)]phenylicarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
15 carbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

20 1,9-Nonylene_ bis[2,5-bis(4-[6-vinyloxyhexyloxy)Iphenyi-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-dichloro-4-[5,6-epoxyhexyl-
oxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
30 carbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

35 1,7-Heptylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid ester].



—— -~ 9
50 m of ethyl acetate each tinme. The conbi ned organi c phase
twice with 100 ml of water each tine, dried over 25 magneg
filtered and subsequently concentrated. Chromatographic pu
residue on silica gel with hexane/ethyRtlacetate (vol. 2:1)
recrystallization fromacetone of the fractions which were pure accordi ng
to thin- |layer chromatography gave O. of 1, 4-butyl ene blsLZ 5-bis(4- 30
[ 6- acryl oyI oxyheiyaonz]:}’m;blsbzlirlb)s(d&{)sberemxyhexylw)ép enylp. (G N)

[err], f%@lc&ﬁg zolt a er
2:5- bIS(4 [gaacr 9$He§y ogb]ﬁjaﬂ1lcarbonyloxy) benzoi c acid used as
the starting material was prepared as 35 foll ows:

1,9-Nonylene bis[2,5-bis(4-[S,6-epoxyhexyloxy)]phenyl-
5 carbonyloxy)benzoic acid ester].

" PAISSSHEETANRS BEEN
flcaREBhAGFbthe

1,10-Decylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

10 Example 2

(a). 29.788 g of N,N'-dicyclohexylcarbodiimide are added
at 0°C while stirring within 15 minutes to a solution of 4.0 g of
hydroquinone, 35.1 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]-

15 phenylcarbonyloxy)benzoic acid and 0.1 g of 4-(dimethylamino)-
pyridine in 600 ml of dichloromethane. The reaction mixture is
stirred at room temperature overnight, then filtered and
subsequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 1:1) and

20 two-fold recrystallization from ethyl alcohol of the fractions
which are pure according to thin-layer chromatography gives
7.8 g of 1,4-phenylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

25 The following compounds can be prepared in an analogous
manner: -

1,4-Phenylene bis['2,S-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4- [8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
35 phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



’ =
.15 (a). 29.7 ¢ of N, N -di cycl ohexyl carbodiinm de (DCC) were aideS@HdEDﬂAoBt
while stirring within 15 mnutes to a solution of 8.3 g of REPLACED

- - bandi P

2, 5-di hydr oxybenzal dehyde, 35.1 g of 4-[6-acryloyloxy- 5 hex§Foxy]DeNZorc
-acid and 0.1 g of 4-(dinethyl am no)pyrd2line (DMAP) in 600 m of

di chl oronet hane. The reaction m xture was stirred at roomtenperature
overnight, then filtered and sub- sequently concentrated. Chronatographic
purification of the residue on silica gel with hexane/ethyl acetate (vol.

1:1) and io tmrfﬂmh enet Hlé[?g—bﬁ%’(#[qm-ﬁbhyl’oy%ﬁyhﬁdeéyld)iﬂ]f-raCt'0“5
e vere o Ghy)lensoic sEid estlef ™ 41 <P 92

5 trans-1,4-Cyclohexylene bis[2,5-bis(4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[7-acryloyloxy-
heptyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[8-acryloyl-
oxyoctyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[9-acryloyl-
15 oxynonyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[10-acryloyl-
oxydecyloxy)]phenylcarbonyloxy)benzoic acid ester].

2 trans-1,4-Cyclohexylene bis[2,5-bis(4-[11-acryloyl-
- oxyundecyloxy)]phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[6-acryloyloxyhexyl-
oxy)]phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[8-_acryloyloxyoctyloxy)]-
30 phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

] 4,4'-Biphenylene bis['2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



a
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.7-8 g of 2,5-bis(4-[6- acryl'oyl oxyhexyl oxy) ] phenyl car bony! o
benzal dehyde. 15 (b). A solution of 3.9 g of THIS SHEET HAS BEEN
2, 5-bi s(4-[6-acryl oyl oxyhexyl - oxy)] phenyl car bonyl oxy) benzjl dehyREPYACED

~of acetone was treated dropwise with IBm of Jones' reagent. The m Xture
was stirred at roomtenperature for 1 hour, poured into 100 ml of water and
then extracted three tines with 50 of et hi/mzo acetate each tinme. The

| gonbldned or gani c4ph'aBmhe\nybnaasbls&2t5;rbI6(dr sacnfoyloxyundecylch ti e,
ried over equently concentrated. Th
resi due mswgﬁglﬁpmgwqéeéglegﬁﬁaﬁé t Iq et he)r/ at [gpr]ra 'el'hl S ©

gave 2.3 g of 2,5-bis(4-[6-acry|oy|oxyhexyloxy)]phenylcarbonyl- 25
oxy) benzoi ¢ aci d1, 4ephenylehe biF2/3-bis(4+6-methadrsloyloxyhexyloxy)]-
5 phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[7-methacryloyloxyheptyl-
oxy)]phenylcarbonyloxy)benzoic acid ester].

10 1,4- Phenylene bis[2,5-bis(4-[8- methacryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9-methacryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester]. :

1,4-Phenylene bis[2,5-bis(4-[10-methacryloyloxydecyi-
oxy)]phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[11-methacryloyloxyundecyl-
20 oxy)]phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(2,3-dichloro-4-[6-vinyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

2% 1,4-Phenylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[7-vinyloxyheptyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9-vinyloxynonyloxy)]phenyl-
8 carbonyloxy)benzoic acid ester].

1,4-Phenylene bis_[Z:,S'-bis;(4-[1 0-vinyloxydecyloxy)lphenyl-
carbonyloxy)benzoic acid ester].



-

-The foll ow ng conpounds can be prepared in an anal ogous manner :

1, 5-Pentyl ene bis[2,5-bis(4-][6-acryl oyl oxyhexyl oxy) ] | T HAS BEEN
phenyl car bonyl oxy) benzoic acid ester]; mp. (GN [err], q 'bl ‘gélE-iLA F
1 , 6- Hexyl ene bi s[2, 5-bis(4-[6-acryl oyRdxyhexyl oxy)] phenyll_;

car bonyl oxy) benzic acid ester]; mp. (CN [err], cl.p. (N1) [err].
1, 7- Hept yl ene bi s[ 2, 5-bi s(4-[6-acryl oyl oxyhexyl oxy)] -
phenyl car bonyl oxy) benzoic acid ester]; mp. (CGN) [err] cl.p. (N1)

5

1,4-Phenylene bis[2,5-bis(4-[11-vinyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(2,3-dichloro-4-[5,6-epoxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[6,7-epoxyheptyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[7, 8-epoxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[8,9-epoxynonyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9,10-epoxydecyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[10,11-epoxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

Example 3

0.15 g of potassium tert.-butoxide is added at room
temperature while stirring to a solution of 0.7 g of 2,5-bis(4-[6-
acryloyloxyhexyloxy)lphenylcarbonyloxy)benzyl alcohol and 0.11 g
of 1,4-dibromobutane in 20 ml of dimethyl sulphoxide. The
reaction mixture is stirred at room temperature overnight, poured
into 100 ml of water and then extracted three times with 50 ml
of ethyl acetate each time. The combined organic phases are
washed twice with 100 ml of water each time, dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 2:1) and two-fold recrystallization




{err]. 5

car bonyl oxy) benzoic acid ester]; mp. (GN) [err], cl.p. (
9- Nonyl ene bis [2 ,5-bis (4-[ 6-acryl oyl oxyhexyl oxy)] phen

1, 8-Cctylene bis[2,5-bis(4-[6;éérgibyloxyh 1l dd@ngnyEtEN
QJJ “[%O%ELLNJ'ED

barbonyloxy)benzoic acid ester]. 10 1, 250- Decyl ene

bi s[ 2, 5-bi s(4-[6- acryloyloxyhexyloxy)] phenyl car bonyl oxy) benzoi ¢ acid
ester]. 1,4-Butylene bis[2,5-bis(4-[7-acryl oyl oxyheptyl oxy)]- 15
phenyl car borﬁgomxgo;ewne) of ahecfraetnon]s wh,lch;are pupe eacearding xo thin-s( 4-

[7 acryloylﬁﬁy

9141 8K ASBER ferd s [25%bls(42°

-6- Hexyl ene “bi 8'5 e?ohggor oxYhept
Y fG-ac ony%ex oxﬁ ylca bo yloxy%enzyl ether].
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The 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)—
benzyl alcohol used as the starting material is prepared as
follows:

(a). A mixture of 32 g of sodium borohydride and 180 ml
of ethanol is treated with 165 ml of water at 0°C, stirred for a
further 10 minutes, then treated dropwise at 0-5°C with a
solution of 50 g of 2,5-bis(4-[6-acryloxyhexyloxy)]phenyi-
carbonyloxy)benzaldehyde in 100 ml of ethanol and 10 ml of
dichloromethane. The reaction mixture is stirred at 0°C for a
further 30 minutes, then poured into 100 ml of dichloromethane
and extracted twice with 50 ml of dichloromethane each time.
The combined organic phases are then washed twice with 100 ml
of water each time, dried over magnesium sulphate, filtered and
the filtrate is concentrated. The residue is recrystallized from
tert.-butyl methyl ether. This gives 35 g of 2,5-bis(4-[6-
acryloyloxyhexyloxy)]phenylcarbonyloxy)benzyl alcohol.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenyicarbonyloxy)benzyl ether].

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenyicarbonyloxy)benzyl ether].

1,7-Heptylene bis[Z,5-bis(4-[6-acry_loyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether]. |

1,8-Octylene b_is[Z,S-bi's(4-['G-acryloyloxyhexyloxy)]-
phenyicarbonyloxy)benzyl ether].



ry
v - [

-phenyl car bonyl oxy) benzoic acid ester]. 1,7- Heptyl ene bi s%—[g

5- bi s(4-[ 7-acryl oyl oxyheptyl oxy)] - phenyl car bonyl oxy) ben OwﬂlsasﬂlE}:Tels,leBﬁEN
25 1,8-Cctyl ene bis[2, 5-bis(4-[7-acryloyl oxyheptyl oxy)] REFLACED
“phenyl car bonyl oxy) benzoi ¢ aci d ester] .26., 9- Nonyl ene
bi s[ 2, 5-bi s(4-[7-acryl oyl oxyheptyl oxy)]- 30 phenyl carbonyl oxy) benzoi c acid
ester]. 1, 10-Decylene bis[2,5-bis(4-[7- achyI oyl oxyhept yl oxy) ].-

phenyl car bonyl OXYQQ)waleneclhiSB;&ﬂls(%f{ -acryloylaxghexylowy)]-
bi s[ 2, 5- bi %ﬁél&ﬁlﬁ:@?ﬁé‘h?ﬂ)&’%@ﬁ% @ﬂ%}})henyl car bonyl oxy) benzoi c acid

ester].

1,10-Decylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
5 phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

10 1,5-Pentylene bis[2,SQbis(4-[7-acryloonxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[2, 5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis[2,5- bls(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[Z,S-bis(4-[7-acryloyloxyheptyloxy)]-
20 phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

2% | 1,10-Decylene bis[Z,5-bis(4-[7f-acryloyloxyhepty|oxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[8-écryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
s phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis['2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].



IS SHEET HAS BEEN ||

17 1, 5- Pentyl ene bi s[2, 5-bi s(4-[8-acryl oyl oxyoct yl oxy)] -
TH
#y) bepgpLacapi d

phenyl car bonyl oxy) benzoic acid ester]. 1, 6-Hexyl ene

bi s{ 2, 5-bi s(4-[ 8-acryl oyl oxyoctyl oxy)] phenyl - 5 carbonyl
ester]. 1,7-Heptylene bis[2,5-bis(4-[8-&Fyl oyl oxyoctyl oxs
phenyl car bonyl oxy) benzoi c acid ester]. 10 1, 8-Cctyl ene

bi s[ 2, 5-bi s(4-[8-acryl oyl oxyoctyl oxy)] phenyl - carbonyl oxy) benzoic acid
ester]. 1, 9-Nonylene bis[2 , 5-bis(4- [8-acryloyl oxyoctyloxy) ] phenyl-

car.bonyl oxy) benzoil 8Octytener bis[2 5-bis(4-[8-acryloylox
’ yoctyloxy)]-
phenylcarbonyloxy)benzyl ether]. Yol

5 1,9-Nonylene bis[2,5-bis(4-[8-acrylo
, _ yloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether]. e

1,10-Decylene bis[2 5-bis(4-[8-acrylo
; yloxyoctyloxy)l-
phenylcarbonyloxy)benzyl ether]. Yo

1,4-Butylene bis[2 5-bis(4-[9-acryloylox
»9-b ynonyloxy)]-
phenylcarbonyloxy)benzyl ether]. de

1,5-Pentylene bis[2 5-bis(4-[9-acryloylox '
’ ynonyloxy)]-
15 phenylcarbonyloxy)benzy_l ether]. dide

1,6-Hexylene bis[2 5-bis(4-[9-acryloylox
, ynonyloxy)]-
phenylcarbonyloxy)benzyl ether]. d

20 1,7-Heptylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[Z,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylicarbonyloxy)benzyl ether].

1,9-Nonylene bis[2 5-bis(4-[9-acryloylox
: , ynonyloxy)]-
phenyicarbonyloxy)benzyl ether]. e

1,10-Decylene bis[2 5-bis(4-[9-acrylo
, yloxynonyloxy)]-
% phenylcarbonyloxy)benzyl ether]. de

1,4-Butylene. bis[2,5-bis(4-[1 0-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether]. |

35 1,5-Pentylene bis[2,5-bis(4-[1 0-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].
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-15 1, 10- Decyl ene bi s[ 2, 5- b|é(4 [ 8-acryl oyl oxyoctyl oxy)] - ng;;;;;jiisgzzzz
: s EN
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phenylcarbonyloxy)ben20|c acid ester]. 1,4-Butylene bis[2,
5- bi s(4-[9-acryl oyl oxynonyl oxy) ] phenyl - 20 carbonyl oxy) benz

"1, 5- Pent yl ene bi s[ 2, 5- bi s(4-[9-acryl oy28xynonyl oxy)] -
phenylcarbonyloxy)ben20|c acid ester]. 25 1, 6- Hexyl ene

ester]. 1,7 tept Jhenb ﬂé’rﬁ 58§t;5§y$%?§§€§b@$&$§%we5‘&35C e
phenyl car bopr}iew?t}a n)(*)behzyltgtﬂer];%o 1, 8-Cctyl ene bi s[ 2,

bIS(4 [ 9-acryl oyl oxynonyl oxy) ] phenyl

1,7-Heptylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
5 phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4- [10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

10 1,9-Nonylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
20 phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
‘phenylcarbonyloxy)benzyl ether].

2 1,7-Heptylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

 1,10-Decylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
3 phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4- [6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].



.carbonyl oxy) benzoic acid ester]. 1,9-Nonylene bisJ[2,

5-bi s(4-[9-acryl oyl oxynonyl oxy) ] phenyl - 35 car bonyl oxy) be
1, 10- Decyl ene bi s[ 2, 5- bi s(4-[9-acryl oyl oxynonyl oxy)] -
“phenyl car bonyl oxy) benzoic acid ester].29 18 1 ,4-Butylen

TG Goeet 643 s@tﬂ
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5-bis(4-[1 0-acryl oyl oxydecyl oxy)]- phenyl carbonyl oxy) benzoic acid ester].
5 1, 5-Pentyl ene bis[2,5-bis(4-[1 O-acryl oyl oxydecyl oxy)] -

phenyl car bonyl oxy) benzoi c acid ester].

1,6-Hexylene bis[2,5-bis(4-[6- methacryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

5 1,7-Heptylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[z,5-bis(4-[6-methacryloyldxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis[2,5-bis(4-[6- methacryloyloxyhexyloxy)]-

15 phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-

carbonyloxy)benzyl ether].

20 1,6-Hexylene | bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

1,7-Heptylene Dbis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]-

phenylcarbonyloxy)benzyl ether].

carbonyloxy)benzyl ether].

1,8-Octylene bis[Z,_5-bis(4-[6-vinyloyloxyhexyloxy)]phenyl-

1,9-Nonylene bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]phenyl-

30 carbonyloxy)benzyl ether].

1,10-Decylene bis[2, 5-bis(4-[6-vinyloyloxyhexyloxy)l-

phenylcarbonyloxy)benzyl ether].



1,-6- Hexyl ene bi s[2, 5-bi s(4-[1 0-acryl oyl oxydecyl oxy)] - m=———r—— =
phenyl car bonyl oxy) benzoic acid ester]. 10 1 ,7-Heptyle eTHESﬁE?@tﬁﬁgfﬁ¥Pl'
0- acryl oyl oxydecyl oxy)] - phenyl carbonyl oxy) benzoi ¢ aci g} este EPLAGE

,8-Cctyl ene bis[2,5-bis(4-[1 0-acryl oy3@xydecyl oxy)]- 1
phenyl car bonyl oxy) benzoic acid ester]. 1, 9-Nonylene bis[2, 5-bis(4-[ 1

0- acryl oyl oxydecyl oxy) ]- phenyl carbonyl oxy)benzoic acid ester]. 20
1, 10- Decyl ene bis[2,5-bis(4-[10-acrﬁﬁaﬂmdé¥&ecylQxy)]-
phenyl car bonyl oxy) benzoic acid ester]. 1 ,4-Butylene

bi s12. 51 s(4 [ 14 g8l 'SP Y7 958 B3P Iy 2 ¥LisateT8 hebifags © 2o d
hexyloxy)]phenylcarbonyloxy)benzoyl chloride and 20 ml of

5 dichloromethane is added dropwise at room temperature while
stirring to a solution of 0.11 g of 1,4-diaminobutane in 20 ml of
dichloromethane. The reaction mixture is stirred at room
temperature overnight, poured into 100 ml of water and then
extracted three times with 50 ml of ethyl acetate each time.

10 The combined organic phases are washed twice with 100 ml of
water each time, dried over magnesium sulphate, filtered and
subsequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 2:1) and
two-fold recrystallization from acetone of the fractions which

15 are pure according to thin-layer chromatography gives 0.3 g of
1,4-butylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzamide].

The 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
20 benzoyl chloride used as the starting material is prepared as
follows:

(@). 1.5 g of 2,5-bis(4-[6-acryloxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid are heated at 80°C for 2 hours with
25 25 ml of thionyl chloride in 100 ml of toluene. The solution
obtained is evaporated under reduced pressure, the residue is
treated with 20 ml of absolute toluene and the solution is again
evaporated under reduced pressure. The residue is used in the
next step without further purification.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[z,5-bis(4-[G-acr)?loyloxyhexyloxy)]-
35 phenylcarbonyloxy)benzamide]._

1,6-Hexylene bis[2,5-bis(4-[6-acryloxyhexyloxy)]phenyl-
carbonyloxy)benzamide].



.25 1, 5-Pentyl ene bis[2,5-bis(4-[11-acryl oyl oxyundecyl oxy)L=

. phenyl car bonyl oxy) benzoi c acid ester]. 1,6-Hexylene bis[R,hibisHeETIHAS BEE

-acryl oyl oxyundecyl oxy)] - 30 phenyl car bonyl oxy) benzoi c Hcid eggerACED

", 7-Heptyl ene bis[2,5-bis(4-[1 1 -acryl®Vl oxyundecyl oxy)] ¥

phenyl car bonyl oxy) benzoic acid ester]. 35 1 ,8-Cctyl ene

bi s[ 2, 5-bi s(4-[11-acryl oyl oxyundecyl oxy)]- phenyl car bonyl oxy) benzoic acid

ester]. 19

1,7-Heptylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

5 . 1,8-Octylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-

15 phenylcarbonyloxy)benzamide].

1,5-Pentylene bis[2_,5-bis(4-[7-acry|oyloxyheptyloxy)]-

phenylcarbonyloxy)benzamide].

20 1,6-Hexylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-

phenylcarbonquxy) benzamide].

1,7-Heptylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-

carbonyloxy)benzamide].

carbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-

0 carbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-

carbonyloxy)benzamide].

35 o 1,4-Butylene bis[2, 5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-

‘carbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-



phenyl car bonyl oxy) benzoic acid ester]. 1,10-Decylene b

-1; 9- Nonyl ene bis[2,5-bis(4-[ 11 -acryloyloxyundecyloxy)g

-acryl oyl oxyundecyl oxy)]- 5 phenylcarbggyloxy)benzoic a

T ﬁr‘%ﬁ%‘gﬁw |
_ d_esttt
", 5-Pentyl ene bis[2, 5-bis(2-fluoro-4-[8facryl oyl oxyhexyl =

oxy)]phenylcarbonyloxy)ben20|c acid ester]. 10 1, 5- Pentyl ene

acid bster]. 1.5 ?éntﬁ@ﬁ“}%’f?"%@f SRR AR ) Peneet €

hexyloxy)]pmheﬂyhamMDmyoxy )enzamideki d ester]. 15 1, 5-Pentyl ene
bi's[ 2, 5- bi s(2-cyano-4-[6-acryl oyl oxy- hexyl oxy)] phenyl car bonyl oxy) benzoi c

i d .
acid ester] 1,6-Hexylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
5 carbonyloxy)benzamide].

1,7-Heptylene Dbis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzamide].

10 1,8-Octylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]lphenyl-
arbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyi-
carbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
20 carbonyloxy)benzamide].

1,5-Pentylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzamide].

25 1,6-Hexylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[9-acryloy|loxynonyloxy)]-
phenylcarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4-[9-écryloyloxynonyloxy)]phenyl-
arbonyloxy)benzamide]. '

1,9-Nonylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
% carbonyloxy)benzamide]. .

1,10-Decylene biS[Z.;5fbis(_4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzamide].



3

1 - 5-Pentyl ene bis[2, 5-bis(2,3-difluoro-4-[6-acryl oyl oxy=—26

hexyl oxy) ] phenyl car bonyl oxy) benzoi c acid ester]. 1,5-PeqtyH&heHEETi%MSBEEN
bi s[ 2, 5- bi s(2, 3-di chl oro-4-[6-acryl oyl
hexyl oxy) ] phenyl car bonyl oxy) benzoi ¢ ac
bi s[ 2, 5- bi s(4-[ 6-net hacryl oyl oxyhexyl oxy)] -

oXYy- i} RESIACED
B@yester]. 25 CEEEESEPERTY

ester]. 1, 6-Hexyl ene bis[2,5-bis(4-[6-nethacryl oyl oxyhexyl oxy)] -
phenyl car bonyl oxy) benzoic acid ester]. 30 1 ,7-Heptyl ene bis[2,
5- bi s( 4- [ 6- met hack,A-Butylenexbis§2y51bisfaefilO<car bonyl oxy) benzoi ¢ aci d

ester]. 1, 8-

phenylcarbon

5

enzol

Y BRYDEE oxy Y Bhehg ddtoBRYIaRy Yhadtidery! o)1~ 25

1,5-Pentylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-

phenylcarbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenyicarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4- [10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bi§( 4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4- [10-acryloyloxydecyloxy)]-
phenyicarbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

1,5-Pentylene bis[2,5?bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide]. _

1,7-Heptylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamic__je]_.g

TSP ReTE

phenyl car bonyl oxy) benzoi ¢ aci d



.1,9-Nonyl ene bis[2, 5-bis(4-[6-nethacryl oyl oxyhexyl oxy)] -

phgnyl car bonyl oxy) benzoic acid ester]. 1,1 O-Decyl ene iTs*[‘_@,S' *:T,-t-lé? BEEN
- bi s(4- [ 6- net hacryl oyl oxyhexyl oxy)]- phenyl carbonyl oxy) berjzoi ¢ PH&E =

5 1, 5- Pentyl ene bi s[ 2, 5- bi s(2, 34li chl oro-4-[6-vi nyloxy-
geg_yl ?zy%] phenyl car bonyl oxy) benzoic acid ester]. 1, 5-Pentylene bis [2,

-bi s(4-[ 6-vinyloxyhexyloxy) ] phenyl- carbonyl oxy)benzojic acid ester]. 10
1, 6- Hexyl ene bi s] B+Nenylend 63|$[2y51bd§(r@7<[§l agryladaxyundecyloxy)]-

phenylcarbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
5 phenylcarbonyloxy)benzamide].

Example 5

(@). 29.7 g of N,N'-dicyclohexylcarbodiimide are added at

10 0°C while stirring within 15 minutes to a solution of 4.0 g of
1,5-bis(hydroquinoyl)pentane, 35.1 g of 4-[6-acryloyloxyhexyl-
oxy]benzoic acid and 0.1 g of 4-(dimethylamino)pyridine in
600 ml of dichloromethane. The reaction mixture is stirred at
room temperature overnight, then filtered and subsequently |

15 concentrated. Chromatographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 1:1) and two-fold
recrystallization from ethyl alcohol of the fractions which are
pure according to thin-layer chromatography gives 7.8 g of 1,5-
bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-

20 phenyl]pentane. ' .

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

25 1,6-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]pheny!-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]heptane. :

1,8-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]octane.

1 ,9-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
3 carbonyloxy)phenyl]nonane. - |

1,10-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]decane. |



-

-car bonyl oxy) benzoic acid ester]. 1,7-Heptylene z
bi s[ 2, 5- bi s(4-[ 6-vi nyl oxyhexyl oxy)] phenyl - 15 car bonyl Itxﬁ*‘)'%éfh‘fiéii’i(t‘ﬁé?cﬁSEEN
ester]. 1,8-Cctylene bis[2, 5-bis(4-] %g/l nyl oxyhexyl oxy) | phetfffi-ACED

car bonyl oxy) benzoic acid ester]. 20 1, 9- Nonyl ené

bi s[ 2, 5- bi s(4-[ 6-vi nyl oxyhexyl oxy)] phenyl - carbonyl oxy) benzoic acid ester].
1,1 O-Decyl ene bis[2,5-bis(4-[6-vinyl oxyhexyl oxy)] phenyl -

car bonyl oxy) benzoic acid ester]. 25 1, 5-Pentylene big[2 5-bjs(2

, 3-di chl or o- 4- [ 51 .@%ﬁf)%ﬁ&@“'&ﬁqfw}l@ﬁ& XY SBbﬁBMi'c acid ester].
1, 5-Pent Y'mdﬁ)ﬁlbiy)ﬁhé’nmﬁeiéné: epoxyhexyl oxy) ] phenyl -

5 1,7-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyl-
carbonyloxy)phenyllheptane.

1,8-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyl-
carbonyloxy)phenyljoctane.

1,9-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyl-
carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]lphenyl-
15 carbonyloxy)phenylldecane.

1,6-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

20 1,7-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyl]lheptane.

1,8-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonquxy)phenyl]nonane. '

1,10-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
30 carbonyloxy)phenylldecane.

1,6-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyi-
carbonyloxy)phenyi]hexane.

3 1,7-Bis[2,5-bis(4-'[_9-_-acryloyloxynonyloxy)]phenyl- |
carbonyloxy)phenyl]heptane. =

@
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30" carbonyl oxy) benzoic acid ester]. 1, 6-Hexyl ene bis[2, T 5 ;
5-bi s(4-[5, 6- epoxyhexyl oxy) ] phenyl - carbonyl oxy) benzoi c a&| cf %&E]T H'@‘)BEEN
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1, 7- Heptyl ene bis[2,5-bis(4-[5, 6- epoxyB@xyI oxy) ] phenyl - Gfehzoi c
acid ester]. 21 1, 8-Cctyl ene bis[2,5-bis(4-[5, 6-epoxyhexyl oxy)] phenyT -
bonyl b
g?;[ gny gf(g% 4e{1§ql 85 gbﬁ&wibﬁé@)@phEF%ﬁQXXBPB&{meh c acid
 ester]. carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
5 carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)phenyl]decane.

10 1,6-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]lheptane.

1,8-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[1 0-acry|oy|oxydecyloxy)] phenyl-
20 carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]ldecane.

25 1,6-Bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

- 1,7-Bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy) ]Jphenyl-
carbonyloxy)phenyl]heptane.

1,8-Bis[2,5-bis(4-[1 1-acryloyloxy‘undecyloxy)]phenyl-
carbonyloxy)phenyl]octane

1 ,9-Bis[2, 5- -bis(4-[11 acryloyloxyundecyloxy)]phenyl-
3 carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]lphenyi-
carbonyloxy)phenyl]decane.



4,710- Decyl ene bi s[2, 5-bis(4-[5, 6-epoxyhexyl oxy)]phenyl - =
car bonyl oxy) benzoic acid ester]. 10 (J THIS SigRlahpAS BEEN
(a). 29.788 g of N, N -dicycl ohexyl car bggi i mi de are added] at OBERMACER

H
ettt vadt

stirring within 1 5 nminutes to a solutPbén of 4.0 g of hydroquinone, 35.1 ¢
of 2,5-bis(4-[6-acryl oyl oxyhexyl oxy)]- 15 phenyl car bonyl oxy) benzoi c acid
and 0.1 g of 4-(dinethylamno)- pyridine in 600 m of dichloronethane.. The
reaction mxture is stirred at roomtenperature overnight, then filtered

and subsequent | y166rBis{2;, Stbis(4ch6omethacaylooxyhexylaxydlphenyke resi due
on silica gehr%,wpgg?r?gtgﬁgﬂhgkgﬁ&et ate (vol. 1:1) and 20 two-fold

recrystallizatio ohol of the fractions which are pure
according to thin-layer chromatography gives

5 1,7-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]heptane.

1,8-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]octane.

1 ,9-Bis[2,5-bis(4-[6-fnethacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-
15 carbonyloxy)phenyl]decane.

1,6-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyllhexane.

20 1,7-Bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenylcarbonyloxy)-
phenyl]heptane. '

1,8-Bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenylcarbonyloxy)-
phenyl]octane.

1,9-Bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenylcarbonyloxy)-
phenyl]lnonane.

1,10-Bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenylcarbonyl-
30 oxy)phenyl]ldecane.

1,6-Bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenylcarbonyloxy)-
phenyi]hexane. '

35 1,7-Bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenylcarbonyloxy)-
phenyl]heptane.



.7-8 g of 1 ,4-phenylene bis[2,5-bis(4-[6-acryl oyl oxyhexyl §¥Q§SHFET+HV‘BEEN
ﬁﬂ' hg GRimaeEds can

phenyl car bonyl oxy) benzoi ¢ acid ester]. 25 The fol

be prepared i n an anal ogous manner: 1, 4 Phenyl ene i
bis[2,5-bis(4-[7- acryloyloxyheptyloxy)? phenyl car bonyl oxy) benzoi c acid
ester]. 30 1, 4- Phenyl ene bis[2, 5-bis(4-[8-acryl oyl oxyoctyl oxy)] -

phenylcarbonylox ) Z0L C. 3Gl . 1.4-P I
bi s[ 2, 5- bi s(4- [ 9¥a€%}§g?r%‘321ﬁgﬁm#Dxﬁ‘eﬁz%Y%WF&me)é aci d
ester]. 1, 4pRéryloetand. s[2, 5-bis(4-[10-acryl oyl oxydecyl oxy)]-
phenyl car bonyl oxy) benzoi c acid ester].
1,9-Bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenylcarbonyloxy)-
5 phenyl]nonane.

1,10-Bis[2,5-bis(4-{5S, 6-epoxyhexyloxy)]phenylcarbonyl-
oxy)phenyl]decane.

10 Example 6

5 drops of glacial acetic acid are added while stirring and
under slight reflux to a solution of 0.7 g of 2,5-bis(4-[6-acryl-
oyloxyhexyloxy)]phenylcarbonyloxy)benzaldehyde and 0.15 gof

15 1,5-diaminopentane in 20 ml of ethyl alcohol. After 10 minutes
the reaction mixture is concentrated. Chromatographic purific-
ation of the residue on silica gel with hexane/ethyl acetate (vol.
2:1) and two-fold recrystallization from acetone from the

. fractions which are pure according to thin-layer chromatography

20 gives 0.3 g of 1,5-bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-

carbonyloxy)benzylidene]pentyldiamine.

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

1,6-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzylidene]hexyldiamine.

1,7-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyl-
30 oxy)benzylidene]heptyldiamine.

1,8-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzylidene]octyldiamine.

B 1,9-Bis[2,5-bis(4- [G-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzylldene]nonyldlamme



-22 1, 4- Phenyl ene bi s[ 2, 5-bi s(4-[11-acryl oyl oxyundecyl oxy)] -
phenyl car bonyl oxy) benzoic acid ester]. 5 trans-1, 4 e
‘bi s[2,5-bis(4-[6-acryl oyl oxy- hexylox%géphenylcarbonylox ) benz pie1 ACED
ester]. trans-1 ,4-Cycl ohexyl ene bi s 5-bis(4-[7-acryl =55
hept yl oxy) ] phenyl car bonyl oxy) benzoi c acid ester]. 10

oxyoct i oxy) ] phoks] Oseley ol pRAsEOcAEhio b Xufiyloxy) Iphenyl-

carbonyloxy) benzylidene]decyldiamine.

Example 7

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester] was treated with 1 wt.% of a
photoinitiator (IRGACURE, Ciba Geigy) and 1 wt.% BHT, dissolved
in anisole (2 wt.%) and then spun at 3500 revolutions per minute
10 on to a glass plate which had been coated with PVA (PVA =
polyvinyl alcohol) and rubbed. The layer was dried at 90°C on a
heating block, then irradiated with xenon light (e.g. for
3 minutes) in a vacuum-oven under a vacuum at 90°C. A parallel
orientated nematic layer having a layer thickness of 200 um and
15 having a double refraction (An) of 0.15 was produced. This layer
functions as an optical retarder."

Example 8

20 1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester] was treated with 1 wt.%
IRGACURE and 1 wt.% BHT, dissolved in anisole (2 wt.%) and then
spun at 3500 revolutions per minute onto a glass plate. The glass
plate had previously been coated with methacryloyloxyethyl 3-

% (E)-[4-cyano-4'-biphenyl]acrylate and then irradiated with linear

~ polarized light. Thereby, a predetermined structure had been
inscribed photolithographically by means of a mask in the (PPN)
layer. The new layer (on the PPN layer) was dried at 90°C on a
heating block, then irradiated with xenon light in a vacuum oven

30 under a vacuum at 90°C. The inscribed original structure
remained and was copied faithfully from the new network. A
clear double refraction (An) was recognizable. This layer
functions as a structural optical retarder.



{rans-1 , 4-Cycl ohexyl ene bi s[ 2, 5-bi s(4-[9-acryl oyl - 15 ——:;T;;S
oxynonyl oxy)] phenyl car bonyl oxy) benzoic acid ester]. trans- 1W4 1 Efg ﬁ&‘

bi s[2, 5-bis(4-[10-acryloyl- oxydecyl Oéé)] phenyl car bonyl oxy)ib

est er] . 20 trans- 1, 4- Cycl ohexyl e bi s[ 2, 5- bi s(4- [11 acryl oyl -

oxyundecyl oxy) ] phenyl car bonyl oxy) benzoi ¢ aci d est er]. 4,4 -Biphenytene——

bi s[ 2, 5-bi s(4-[6-acryl oyl oxyhexyl - ox nylcarbonyloxy)
ester]. 4,4'-Biphenyl ene bis[2,5-bis(#T7-dacryl oyl oxyhept)’maﬂmm'"’”m””m
phenyl car bonyl oxy) benzoi c acid ester]. 4, 4'-Biphenyl ene
bi s[ 2, 5- bi s(4- [81acryb@(hgéuﬁggyép3mé eﬁ@,—ambq- |gar bonyl oxy) benzo ¢ ‘aci'd
ester]. 4,4'-Bi phenyl ene bi s[ 2, 5-bi s( [9 acryl oyl oxynonyl oxy)] -
AQ—A _
)(\Q
x/
St
5 I
wherein
A represents a cross-linkable mesogenic residue;
X signifies a single bond, -CO0-, -CH20-, -CONH-
10 or -C=N-; and
Q represents n-alkylene, c-alkylene, 1,4-phenyl-

ene, 4,4'-biphenylene or 2,6-naphthylene.

2. Compounds according to claim 1, wherein the
15 mesogenic residue A represents a residue of the general formula

n 11
wherein

20 rings Cand D each independently signify 1,4-phenylene,
which is optionally substituted with
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;
rAN signifies -CH2CHz—-, -CH20~, -CO0O-, —-00C-,
| —(CH2)4- or -(CH)30-;
22 signifies a single bond, ~-CH2CH2—-, -CH20-,

—OCHz-, -CO0-, -00C~, —(CH2)4~, “O(CH2)3-
30 or —=(CH2)30-;



-phenyl car bonyl oxy) benzoic acid ester]. 35 4, 4' - B ae 1y

bi s[ 2, 5-bi s(4-[ 10-acryl oyl oxydecyl oxy)] - phenylcarbonji@gﬁ?égﬁigﬂggggﬁér
ester]. THI S SHEET HAS BEEN REPLACEE 4, 4' - Bi phenyl| ette—i=s{2-

5-bi s(4-[ 11- acryl oyl oxyundecyl - oxy)]p

1 , 4-Phenyl ene bi s[ 2, 5-bi s(4-[6-net hacryl oyl oxyhexyl oxy)]- 5

DT S PR o o e AR U AP0, O(CH
—(CH2)mCOO—, -OO0C(CH2)m—, —(CH2)mO0C-
or -COO(CH2)m—;

n isOor1;
5 m is a whole number of 1 to 16; and
R is a cross-linkable group such as acrylate,
methacrylate, 2-chloroacrylate, 2-phenyl-
acrylate, acryloylphenylene, acrylamide,
| methacrylamide, 2-phenylacrylamide,

10 epoxy, itaconic acid ester, vinyl ether,
vinyl ester, styrene derivative, maleic
acid derivative, fumaric acid derivative or
a cinnamic acid derivative optionally
substituted with methyl, methoxy, cyano

15 and/or halogen.

3. Compounds according to claim 2, wherein the meso-
genic residue A represents a residue of the formula

oS
. n II

20
wherein
rings C and D each independently signify phenylene,
: which is unsubstituted or substituted with
% fluorine, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or trans-1,4-cyclohexylene;
Z1 represents ~CH20-, -COO- or ~00C-;
z2 signifies a single bond, -CH2CH2-, ~-CH20-,
—OCH32-, -COO- or -00C-; and
30 Z3,nand R have the significances defined in claim 2.
4,  Compounds according to any one of claims 1 to 3,
characterized in that the mesogenic residue A represents a
residue of the formula
»

énylcarbonyloxy)benzoic acid eSter].

* [ L M S *

[



y q

-oxy) ] phenyl car bonyl oxy) benzoic acid ester]. 10 TR BEEN®IAS BEEN
bi s[ 2, 5- bi s(4-[ 8- net hacryl oyl oxyoctyl oxy)]- phenyl carb yl oxy%&mmcmn: aci
_ester] 1, 4- Phenyl ene bi s[ 2, 5- bi s(4- [9 met hacr yl oyl oxynorFF=a5%y

phenyl car bonyl oxy) benzoic acid ester]. 445 1 | 4- Phenyl ene bi s[ 2,

5- bi s(4-[ 10- net hacryl oyl oxydecyl - oxy)]phenylcarbonyloxy)ben20|c acid
ester]. 1 ,4-Phenyl ene bis[2,5-bis(4-[11-nrthacryl oyl oxyundecyl - 20

oxy) ] phenyl car bonyl oxy) benzoi ¢ e L @ 1 _44: Phenyl ene bis[2,

5- bi s(2, 3-di chl or 0- 4-[ 6-vi nyl oxy- xyl H7Enyl car bonﬁioxy) benzoi ¢ aci d

esSter]. 25 1, 4- Phenyl ene bi s[2,5-bis(4-[6-vi nyI oxyhHes&| oxy) ] phenyl -
wherein
R1 signifies acrylate, methacrylate, 2-chloro-
5 acrylate, 2-phenylacrylate, vinyloxy or epoxy;
Z33 signifies —(CH2)m'—, =(CH2)m'O—-, =(CH2)m'CO0O- or
—(CH2)m'00C—;
m' is a whole number of 4 to 12;
ring C signifies 1,4-phenylene, which is optionally
10 substituted with halogen, or trans-1,4-cyclo-
hexylene; and
Z1 signifies -CH2CH2-, -CH20~, -COO-, —-00C-,
—(CH2)4- or —(CH)30-.
15 5. Compounds of the formulae
N O CmHzm-O—O— Q —O‘O"CmHzm‘Oj /
cszp

| H!llllj IHI[I Illﬂ I H l!ll |



-car bonyl oxy) benzoic acid ester]. 1, 4-Phenyl ene : , EJN
bi s[ 2, 5-bi s(4-[ 7-vi nyl oxyhept yl oxy) ] phenyl - car bonyl %"B"e %ng%%isg .
ester]. 30 1 ,4-Phenyl ene bis[2, 5-bi s&% [ 8-acryl oyl ﬁtymﬁfﬁh\', !

phenyl car bonyl oxy) benzoi ¢ acid ester] , 4- Phenyl ene bis [ 2,
5-bi s(4-[9-vi nyl oxynonyl oxy) ] phenyl - 35 carbonyloxy)ben20|c acid ester]. 1

, 4- Phenyl ene bi s[ 2, 5-bis(4-] (Vi nyl oxy | oxy)] ph | -
0

car bonyl oxy) genzope-@cid &8

(o,

/—é-cm.nzm -O-coo;&oc-g-o-cmﬂzm_ o>—\
\_(o Catam-0— )00 _Q o~ )-o- c,,.Hz,.,-o>_/

\ oo {i oo Oreresrsy

cszp

0 : o o)
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-1-4- Phenyl ene bi s[ 2, 5- bi s(4-[11-vi nyl oxyundecyl oxy)] -, — v
‘phenyl car bonyl oxy) benzoi c acid ester]. 5 1 , 4- Phemis SMEET HAS BEEN
bi s[ 2, 5-bi s(2, 3-di chl oro-4-[5, 6- epoxy- gexyloxy)]phen | car bresilAD8D benzaj c
acid ester]. 1,4-Phenyl ene bis[2,5- blsﬁ [ 5, 6- epoxyhes =

car bonyl oxy) benzoic acid ester]. 10 1, 4- Phenyl ene
bi s[ 2, 5-bi s(4- [6 7- epoxyheptyl-"

A

1, 4- Phenyl e bi sh2, / ) Z 0 Oleed L2 -0

carbonyloxy) |c aC| este“ / N ef \__7

bi s[ 2, 5- bi s(4- [8 epoxynonyloxy)]phenyl- ca bonyloxy)ben20|c acid er].
CpHzp

CPHZP

o o
| -

wherein m' signifies a whole number of 4 to 12 and p
signifies a whole number of 2 to 12.

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

7.  Cross-linkable, liquid crystalline mixtures according
to claim 6, characterized in that they contain, in addition to one
15 or more compounds of formula I, one or more compounds from the
group of the formulae

ﬂ o-c,,.Hz,..-o coo Gooc —O—o—c...uzm- o"\ .

. |
20 R | Y
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-20 - 1 , 4-Phenyl ene bis[2,5-bis(4-[9, 10-epoxydecyl offFrphen

car bonyl oxy) benzoic acid ester]. 1 ,4-Phenylene bis[2, 5 bﬂﬂ$4*EE@Fm%
- epoxyundecyl oxy)] - phenylcarbonyloxyxggnzoic aci d ester;. ZSFﬂxanuj
0.15 g of potassiumtert.-butoxide is ded at room tenpér 2
stirring to a solution of 0.7 g of 2,5-bis(4-[6- 30

acryl oyl oxyhexyl o ] phenyl car bonyl oxy) benzyl al cohol and 0.11 g of 1

» 4- di br omobu! gne @ Q M-cN dimethyl sul phoxide. The reaction mixture is
stirred at roet t ¥oerytfur e overnight, poured into 100 m of water and then
extracted three times with 50 ml of ethyl acetate each tinme. The &bnbi ned
organi ¢ phases are

voerO6

%EEN

vi
\_Q'(CH2) O~ H-en

5 0 Vi

wherein R1 and R2 each independently represent alkyl or

alkenyl with 2 to 12 carbon atoms; X represents hydrogen,

lower alkyl, fluorine, bromine, chlorine or cyano; and m
10 signifies a whole number of 1 to 16.

8. The use of compounds according to any one of claims 1
to S in their cross-linked state for optical building elements.

15 9. The use of cross-linkable liquid crystalline mixtures
according to claim 6 or 7 in their cross-linked state for optical
building elements.

R



.

~-3%5 washed twice with 100 ml of water each tiné, dried o JUF% g%rHASB
sul phate, filtered and subsequently concentrated. Chro /
purification of the residue on silica gel w th hexane/et AL Evol

2:1) and two-fold recrystallization 4%5 from acetone of the fractions
whi ch are pure according to thin- |layer chromatography gives 0.3 g of

1, 4-butyl ene bi s[ 2, 5-bi s(4- '

[ 6- acryl oyl oxyhexyl oxy) ] phenyl car bonyl oxy) benzyl ether]. RAN 62207181

2, 5-bi's(4-[6-acryl oyl oxyhexyl oxy) ] phenyl car bonyl oxy) - benzyl al cohol used

as the starting material is prepared as

5 The present invention is concerned with photo cross-
linkable liquid crystals of the formula

X

o

X

St
I
10 wherein
A signifies a cross-linkable mesogenic residue;
X signifies a single bond, -CO0-, -CH20-, -CONH-
or -C=N-; and

Q signifies n-alkylene, c-alkylene, 1,4-phenyl-

ene, 4,4'-biphenylene or 2,6-naphthylene;
Ilquld crystalline mixtures which contain such compounds as well
as their use in the cross-lmked state for optical buuldlng
elements.



T —

l

follows: (a). A m xture of 32 g of sodium borqhydride and JBE=—i6=of
éthanol” i's treated with 165 m of water at OOC, stirred fof BEPWAGH & VIBHEET
m nutes, then-treated dropwi.se at [err] with a solution of §j50 g
2, 5- bi s(4 [ 6- acryl oxyhexyl oxy) ] phenyl -; car bonyl oxy) benzal d% ﬁr.b‘l%msss
of ethanol and 10 m of di chl oroneth de The reaction n1xtJre FS—SHF

[err] for a 15 further 30 mnutes, then poured into 100 m of

di chl or onet hane and erSﬁ'ddm&S@mﬂm CRYSTALSonet hane each

ti me. The conbi ned organi c phases are then washed twce wth 100 m of

water each tirme, ?hégoraggmﬁ%ﬁﬁbhnissa{ope q With pfighdErdss? 1! L1 o E

I S concent rat ed St a atyl nethyl
ether. This g5hgud qygtglss( gld crystal ine mixtures which contain

such compounds and their use in the cross-linked state for
optical building elements.

Photo cross-linkable liquid crystals provided with a suit-
able amount of a photoinitiator can be orientated by an orienting
layer on a substrate such as glass or silicon or in an electric or
magnetic field and can then be cross-linked by irradiation with
light of a suitable wavelength. The thus-produced orientation
remains even at high temperatures. This also applies when the
orientating layer consists of photo-orientable polymer network
layers (PPN) which induce a high resolution orientation pattern on
liquid crystal layers by selective radiation with polarized UV
light. - Such hybrid layers make it possible to transfer the optic-
ally registered high resolution orientation structure of a thin
polymer-layer to a double refractive densely cross-linked polymer
layer of any thickness. Mixtures consisting of photo cross-
linkable liquid crystals or photo cross-linkable liquid crystals
and low molecular liquid crystals and/or optically active (chiral)
additives are used depending on the .application. Thus,. optical
building elements having long-term stability, such as, for
example, optical retarders, wave guides, optical grids and filters,
integrated colour filters, piezo-electric optical building
.elements and those having non-linear optical (NLO) properties,
etc. can be manufactured. Such optical building elements 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 apphcatnon For example,

- materials: for optical retarders should have a high birefringence

in order that the layer thickness of the integrated optical build-
_ing element can be kept to a minimum.



acryl oyl oxyhexyl oxy) ] phenyl car bonyl oxy) benzyl al cohol . Thelft éﬁg:} 5% BHEET
conpounds can be prepared in-an anal ogous manner: 1, 5-Pent}l en
lather 10 UCT 1995

5- bi s(4- 6-acryl oyl oxyhexyl oxy)] - phenylcarbonyloxy)benzyl ..............
6- Hexyl ene bi s[ 2, 5-bi s(4-[6- acryloyloxyhezyloxy)] """""""""

(41 o acr y) BEREESh8| GRpEral' o 98&anbeﬁp?gxl;;mypkamanu'dss

1, 8-Cctyl eprystals For- bptical [ building eléementsyxysuoty)liquid crystalline

pheny! car bomat8Fiald HreY suftaBfé for cladding glass fibres for optical data
transmission. The use of such materials increases the elastic
modulus in the longitudinal axis of the fibre, lessens the thermal
expansion coefficient and reduces microdistortion losses. This
leads to an increased mechanical stability.

The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, a- good solubility in usual
solvents and a good stability towards electric fields and
electromagnetic radiation. Furthermore, they should have a
suitable mesophase from about 25°C to about 80°C, when possible
from about 25°C to about 100°C, for example a broad smectic or
nematic mesophase and, respectively, a chiral smectic and
cholesteric mesophase, for the applications mentioned above.

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

The present invention now provides compounds which are
outstandingly suitable as single components.or as components of
liquid crystal mixtures for such optical building elements. The
object of the present invention accordingly comprises compounds

of the general formula

>

X

-
: I
- wherein

A signifies a cross-linkable mesogenic residue;
X signifies a single bond, -C00-, -CH20-, -CONH-



26 1, 9-Nonyl ene bis[2 ,5-bis(4-[6-acryl oyl oxyhexyl oxy)] -
phenyl car bonyl oxy) benzyl ether].
bi s[ 2, 5-bi s(4-[ 6-acryl oyl oxyhexyl oxy)]- 5 phenyl car bonyl oxy benz(yB gmieggs

1, 4-Butyl ene bis[2,5-bis(4-[7-acryl oyl oxy§eptyl oxy)]- — JH ZZ0° .., .

phenylcarbonyloxy)benzyl e&?

5-bi s(4-[7-acryl oyl oxyhept

10 —1, 5- Pentyl ene bi s[7Z,

3*5 %m%nylcarbonyloxy)benzyl et her].

1, 6- Hexyl ene bi sRQ 2, 5- bi s( signifiesr \n-alkylenespcyalkylene, 1,4-phenyl-
phenyl carbonyl oxy) benzyl eygl 14, 4%biphenylene or 2,6-naphthylene.

The compounds of general formula | are distinguished by
their relatively low viscosity. They can therefore be applied
without problems to a suitable surface. As a rule, this is carried
out by spin-coating. Since, moreover, the compounds in accord-
ance with the invention have a liquid crystalline phase, they can
be directed by the application of an electric field prior to the
cross-linking. This is especially the case for compounds of
formula | in accordance with the invention in which the meso-
genic residues A each represent a residue of the general formula

wherein
rings Cand D

° 33

R Zz . -
n - II

each independently signify 1,4-phenylene,
which 'is optionally substituted with
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;

signifies -CH2CH2-, -CH20-, -CO0O-, -00C-,
—(CH2)4~ or -(CH)30~;

signifies a single bond, -CH2CH2-, -CH20-,
~OCH2-, -CO0~, -00C-, —=(CH2)4—, -O(CH2)3-
or —-(CH2)30-;

signifies -(CH2)m—, -(CH2)mO-, —O(CHz)m—,
—~(CH2)mCOO0-, ~00C(CH2)m, —-(CH2)mOOC-
or -COO(CH2)m—;

isOor1;

is @ whole number of 1 to 16; and

is a cross-linkable group such as acrylate,
methacrylate, 2-chloroacrylate, 2-phenyi-
acrylate, acryloylphenylene, acrylamide,



phenyl car bonyl oxy) benzyl ether]. 1,8-Cctylene bis[ 2,

5-bi s(4-[7-acryl oyl oxyheptyl oxy)]- 20 phenyl carbonyl oxy) ben
1, 9- Nonyl ene bis[ 2,5-bis(4-[7-acryl oyl oxyheptyl oxy)]-

phenyl car bonyl oxy) benzyl ether]. 25 41 10- Decyl ene

bi s[ 2, 5-bi s(4-[7-acryl oyl oxyhep, yI | ether]. 1
, 4-Butyl ene bis[2, 5-bis(4-]8- a@égr}gyto?rgtgtwyl h@%hﬁﬂ@(

phenyl car bonyl oxy) benzyl et her |€P@¥ys 1t ﬂt%'énﬁ ter, vinyl ether,
bi s[ 2, 5- bi s(4-[8-acryl oyl oxyoct yingkyedterphetyrenar Berivative,benalaic et her] .

acid derivative, fumaric acid derivative or
a cinnamic acid derivative optionally
substituted with methyl, methoxy, cyano
and/or halogen.

1, 7- Hept yl ene bi s[ 2, 5- bi s(4-[7-acryl oyl oxyheptyl oxy)] - g REPLAGEMENT SHEET

Particularly preferred mesogenic residues are those in
which rings C and D each independently signify unsubstituted or
- fluoro-substituted 1,4-phenylene, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or trans-1,4-cyclohexylene; Z1 represents ~-CH20-, -COO-
or -00C—; and Z2 signifies -CH2CH2-, ~CH20-, -OCH2~, -COO- or
-00C-. . :

The term "n-alkylene" signifies in the scope of the present
invention a straight-chain alkylene with 1 to 16 carbon atoms.
Especially preferred alkylenes are 1,4-butylene, 1,5-pentylene,
1,6-hexylene, 1,7-heptylene, 1,8-octylene, 1,9-nonylene,
1,10-decylene, 1,11-undecylene and 1,12-dodecylene. The term
"c-alkylene" stands for a cyclic alkylene with 4 to 8 carbon atoms
such as, for example, 1,3-cyclobutylene, 1,2- or 1,3-cyclopentyl-

- ene, 1,4-cyclohexylene, 1,4-bicylo(2,2,2)octane and the like.

"1,4-Phenylene which is optionally substituted with
halogen, methyl and/or cyano," embraces in the present invention
1,4-phenylene, fluoro-, bromo-, chloro-, methyl- or cyano-
substituted 1,4-phenylene such as, for example, 2- or 3-fluoro-
1,4-phenylene, 1,3-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- or 3-bromo-
1,4-phenylene, 2- or 3-methyl-1, 4-pheny|ene, 2- or 3-cyano-1,4-
phenylene and the llke

Acrylate, methacrylate, 2-chloroacrylate, 2-phenylacrylate,
acryloylphenylene, acrylamide, methacrylamide, 2-phenylacryl-
amide, vinyl ether; vinyl ester styrene derivative, maleic acid
derivative, fumaric acid derivative and the like are preferred



1, 6- Hexyl ene bi s[ 2, 5-bi s(4-[8-acryl oyl oxyoctyl oxy)]- 35 :
phenyl car bonyl oxy) benzyl ether]. 1 ,7-Heptyl ene bis[ 2, &REPLACEMEN'TSHEET
t her]. 27

5-bi s(4-[8-acryl oyl oxyoctyl oxy)]- phenyl carbonyl oxy) benzyl _
1,8-Cctyl ene bis[2, 5-bis(4-(8-acryl oyl oxyoctyl oxy)]- Date :-0--6---0(:1--1995....
phenyl car bonyl oxy) benzyl ether]. 5 1, 9- Nonyl ene ; —
bi s[ 2, 5-bi s(4-[8-acryl oyl oxyoctyl oxy)] - __@enyl car bonyl oxy) benzyl ether].

1, 10- Decyl engsfiils’ RO~ Privéde [dsifued “4nCb¥CEtddLiiNked photochemically

after coating the suitable carrier with compounds of formula 1.

Acrylate, methacrylate, 'acryloyloxy, methacryloyloxy,
vinyloxy and epoxy are especially preferred residues R.

Preferably, X in compounds of formula | signifies a ~COO-,
-CONH- or -CH20- group. These groups are readily accessible
from the corresponding aldehyde and can then be reacted ready
with a suitable derivative of the group Q, which preferably
signifies -(CH2)p-, wherein p is a whole number between 2 and
12, or 1,4-phenylene.

The mesophase type of the compounds in accordance with
the invention can be influenced by varying the rings in the meso-
genic side-chain A. Thus, heterocyclic rings have the tendency to
produce smectic phases, while cyclohexylene rings promote
nematic tendencies. Preferably, these mesogenic residues A
signify a residue of formula Il in which n = 0, such as, for

example,
GG
II-a
Wherein
R1 signifies acrylate, methacrylate, 2-chloro-
. acrylate, 2-phenylacrylate, vinyloxy or epoxy;
Z33 signifies ~(CH2)m'—, —<(CH2)m'0O~, =(CH2)m'COO-or
~(CH2)m'00C~;
m' is a whole number of 4 to 12;

ring C! signifies 1,4-phenylene, which is optionally
substituted with halogen, or trans-1,4-
cyclohexylene; and

Z1 signifies -CH2CH2~, -CH20-, -COO— -00C-,
~(CH2)4- or -(CH)30-. :



phenyl car bonyl oxy) benzyl ether]. 10 1, 4-Butyl ene _ ' e oan -

bi s[ 2, 5-bi s(4-[9-acryl oyl oxynonyl oxy)] - phenylcarbonyloxy)ben?FFLéFﬁﬁﬁFfSHEEf—]
1, 5- Pentyl ene bis[2, 5-bis(4-[9-acryloyl oxynonyl oxy)]- 15 Dh&a-u 6 OCT 18 !
phenyl car bonyl oxy) benzyl ether]. 1, 6-Hexylene e
bi s[ 2, 5-bi s(4-[9-acryl oyl oxynonyl oxy)]- phenyl car bonyl oxy) benzyl ether]. 2

1, 7- Hept yl ene bi s[ 2, 5-bi s(4-[9-acryl oyl @xynonyl oxy)] -
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1, 9- Nonyl ene bi s[ 2, 5- bi s(4-[9-acryl oyl oxynonyl oxy)] - = —
phenyl car bonyl oxy) benzyl ether]. 1, 10-Decyl ene REPLACE 2:MT SHEET

bi s[ 2, 5-bi s(4-[ 9-acryl oyl oxynonyl oxy)]- 30 phenyl car bonyl o}y) benzyl ether].
1, 4- Butyl ene bi s[ 2, 5-bi s(4-[ 10-acryl oyl oxydecyl oxy)] - _ Dme(ls GCT ,,,,,
phenyl car bonyl oxy) benzyl ether]. 35 1, 5- Pentyl ene

bi s[ 2, 5- bi s(4-[10-acryl oyl oxydecyl oxy)] -7 phenylcarbonyloxy)benzyl et her].

28 1 , 6-Hexyl ene bi s[ 2, 5-bi s(4- -acry xydecylcjg
\_‘0 .cm'H 2m’ =0 COO o- mlH 2m' " O»J
. o)

CpHZp

0

0 0
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wherein m' signifies a whole number of 4 to 12 and p
signifies a whole number of 2 to 12.

The access to the compounds in accordance with the
invention is extraordinarily simple. They can be prepared in a
+ manner known per se as illustrated in Schemes 1-6.



phenyl car bonyl oxy) benzyl ether]. 1 ,7-Heptylene bis[2, 5-b
10- acryloyloxydecyloxy)]- 5 phenyl car bonyl oxy) benzyl et her

10 1,09- hbnylene bi s[ 2, 5- bi s(4-[10-acryl oyl oxydecyl oXyDate :
phenylcarbonyloxy)benzyl ether]. 1,10-Decyl ene '
bis[2,5-bis(4-[10-acry|oyIoxydecyloxy)]inhenyIcarbonyIoxy)benzyl ether]
15 1 , 4-Butyl en&b%?ﬂ, 5-bi s(4-[ 11- acryl oyl oxyundecyl oxy)] -

phenyl car bonyl oxy) benzyl ether],_1, 5-Pentylene bis[2 5-bis(4-[1 1

-acryl oyl oxyundegy! 0%CpH,n-0 COOH HOOC —@—O -CmH2m 0,,J
o)

DCC/DMAP/CH,Cl, Ho-Q-oH
CHO

o Crbtzn0 —{_)— c00 {)-00c —O—O'CmHzM'O,,J

CHO

Cr0; H,S04/H;,0/CH3COCH;
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20 phenyl car bonyl oxy) benzyl ether]. 1, 6-Hexyl ene bi s[ 2,
-acryl oyl oxyundecyl oxy)] - phenyl car bonyl oxy) benzyl et her]
1, 7- Hept yl ene bis[2,5-bis(4-[11-acryl oyl oxyundecyl oxy)] -
phenyl car bonyl oxy) benzyl ether]. 1, 8-Cctylene bis[2,5-bi§
-acryl oyl oxyundecyl oxy)] - phenylcaggfnyloxy)benzyl et her].

bis[2,5-bis(4-[11 -acryl oyl oxyunde oxy) ] phenylcarbonyloxy)benzyl
ether]. 1, 1&%%% bi s[ 2, 5-bi s(4-[ 11- acryl oyl oxyundecyl oxy)] -
phenyl car bonyl oxy) benzyl ether 1, 5-Pentyl ene

bi s[ 2, 5-bi s(|4-[ 6- met ha}ncHrzY‘L exé’$8@ C—O—O-cmﬂm—o>

o COOH o

HO—O—OH DCC/DMAP/CHClz
\ ;o- cmHam—o-O—co:rQ;ooc-O-o-cmHm—o, y
| o
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phenyl car bonyl oxy) benzyl ether]. TH S SHEET HAS BEEN 2§

REPLACED 1 , 6- Hexyl ene bi s[2, 5-bis(4-[6-nethacryl oyl oxyhg

phenyl car bonyl oxy) benzyl ether]. 5 1, 7- Hept yl ene

bi s[ 2, 5- bi s(4-[ 6- et hacryl oyl oxyhexyl oxy)]- phenyl car bony
ether]. 1 ,8-Cctylene bis[2, 5-bis(4-[6-nmethacryloyloxyhe:
phenylcarbonyloxy)benzyl ether]. 10 19

Scheme 3
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phenyl car bonyl oxy) benzyl ether]. 1, 10-Decyl ene REPLACEMENT SHEET
bi s[ 2, 5-bi s(4-[6-met hacryl oyl oxyhexyl oxy)]- 15 phenyl car I owsbgmy‘ggs
ether]. 1, 5-Pentylene bis[2,5-bis(4-[6-vinyl oxyhexyl oxy)]{pté FRAP e SN
carbonyloxy)benzyl ether]. 20 1, 6- Hexyl ene
bi s[ 2, 5- bi s(4-[ 6-vi nyl oyl oxyhexyl oxy) ]_l_l_phenyl car bonyl oxy) ber]_zyl et her] -
7- Hept yl ene bi s§chemeld s(4-[ 6-vi nyl oyl oxyhexyl oxy)] -

phenyl car bonyl oxy) benzyl ether]. 25 1 ,8-Cctyl ene

bi s[ 2, 5- bi s(4-[ 6f vi rarl oyI oxyhex xy&)grlQ- ca I oxy) benzyl et hrr] .
. \_‘ CmH2nO

o 2

1, 9- Nonyl ene bis[ 2,5-bis(4-[6-nethacryl oyl oxyhexyl oxy)] - J£

SOCl,/pyridine/CH,Cl,

{\_‘O-CmHzm—O—O— ) 0oC -O—o-cmuzm-o,’_j}
() - 0 o %2
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1, 9- Nonyl ene bi s[2, 5-bis(4-[6-vinyloyl oxyhexyl oxy)]phenyl :
car bonyl oxy) benzyl ether]. 1, 10-Decyl ene HEPLAC*M?V.SHEET
bi s[ 2, 5- bi s(4-[6-vinyl oyl oxyhexyl oxy)]- phenyl car bonyl oxy) I @&}

30 Exanple 4 A solution of 0.7 g of 0.7 g of 2,5-bis(4-[6 &Lﬁq EEE
hexyloxy)]phenylcarbonyloxy)benzoyl(ﬂﬂZﬂlde and 20 il of eoronethan
i s added dropwi se at roomtenperature while stirring to a solution of 0.11

g of 1,4-di gg nobtg ane in 20 m of

{\{02,.._4}} [reeOroesm s}

DCC/DMAP/CH.Cl2 CoHap

\{ a0 Y50 Q 0ol Yo- c...uz,,._o}/

SeHzp

Scheme 6

\ o-cmﬂzm—o—O— coo—Q—coc—O—o-cmH,ﬂ—o y
el CHO o

HoN(CHNH

\_{-cmm_o{} Q .Qo-cm.*,,._o},

/—%m{} {j g W —~

In Schemes 1 to 6 m signifies a whole humber of 1 to 16 and
p signifies a whole number of 2 to 12.



di chl oronet hane. The reaction mxture is stirred at roomten
overnight, poured into 100 m of water and then extracted th éiEHhAMﬁM'ﬁ&-IEET
50 m of ethyl acetate each time. 10 The conbined organic phjases ay GWBE{P%BS
twice with 100 mM of water each tineg, fiéled over magnesi um sfiiQsteat ¢

filtered and subsequently concentrated~Chronat ographi c puri

residue on silica gel with hexane/ethyl acetate (vol. 2:1) and two-fold

cecording tothi B fszﬁﬂia “Frioaf: 8, QEﬁ @@@PSQ%@W’? matﬁytjt‘éﬁe bi s[ 2,
5- bi s( 4- [ 6- pbenobA/ibsity luene’)iis admixed lin,each: stepiiacprdemso
2,5-bis(4-[8¢ ar?ha&ﬁéuhQﬁé{.ﬁéy)&ﬂaggn"ﬁ@ﬁgbonyI oxy)- 20 benzoyl chloride

used as the s Ing materital 1's prepare

The compounds of formula | 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 2 components, of which at least one
component is a compound of formula . 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 components can
be present in the mixture. v

Having regard 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 accordance with the invention
contain, in addition to one or more compounds of formula |, one or

more compounds from the group of compounds of the general
formulae

0 X o
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follows: (a). 1.5 g of 2,5-bis(4-[6-acry|0xyhexy|oxy)]phenyl

car bonyl oxy) benzoic acid are heated at [err] for 2 hours w ' dg%gﬂ}
thionyl chloride in 100 mM of toluene. The sol ution obtaine |s ev Rgr
under reduced pressure, the residue is treated with 20 m o §ol

tol uene and the solution is again evap ted under reduced pressiure TTHa
residue is used in the next step without further purification. 30 The

fol |l owi ng conpounds can ppepared in an anal ogous manner: 1, 5-Pentyl ene
bi s[2, 5-bi S@:‘OQCHQD _@I_oxy)] - 35 phenyl car bonyl oxy) benzam de].
Vi

\ genamO-Oron
; .

Vil

wherein R1 and R2 each independently represent alkyl or
alkenyl with 2 to 12 carbon atoms; X represents hydrogen,
lower alkyl, fluorine, bromine, chlorine or cyano; and m
signifies a whole number of 1 to 16.

The invention is illustrated in more detail by the following
Examples. In the Examples C signifies a crystalline phase, N
signifies a nematic phase, S signifies a smectic phase and |
signifies the isotropic phase.

Example 1

0.15 g of DBU (1,8-diazobicylo[5,4,0]undec-1-ene(1,5-5)
was added at room temperature while stirring to a solution of
0.7 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzoic acid and 0.11 g of 1,4-dibromobutane in 20 ml of
toluene. The reaction mixture was heated at 80°C overnight,
poured into 100 ml of water and then extracted three times with
50 mi of ethyl acetate each time. The combined organic phases
were washed twice with 100 ml of water each time, dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 2:1) and two-fold recrystallization
from acetone of the fractions which were pure according to thin-
layer chromatography gave 0.3 g of 1,4-butylene bis[2,5-bis(4-
[6-acryloy|oxyhexyloxy)]phenylcarbonyloxy)benzonc acid ester];
m.p. (C-N) 590C, cl.p. (N-1) 1059C.

The 2,5-bis(4-[6- acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzoic acid used as the starting matenal was prepared as
follows:




1,6-Fbxy|éne bi s[ 2, 5-bis(4-[6-acryl oxyhexyl oxy)] phenyl -

car bonyl oxy) benzam de] . 1 ,7-Heptyl ene REPLAC;

bi s[ 2, 5-bi s(4-[ 6-acryl oyl oxyhexyl oxy)]- phenyl car bonyl oxy) bghzam d MEETSHEET
1, 8-Cctyl ene bis[2, 5-bis(4-[6-acryl oyl oxyhexyl oxy)] - | Date,,,Q,,ﬁ__QCT 1335
phenyl car bonyl oxy) benzam de]. 1, 9-hbn§ﬁ£ne """""""""

bi s[ 2, 5-bi s(4-[6-acryl oyl oxyhexyl oxy)]- phenyl car bonyl oxy) benzam de]. 10
1,1 0O-Decyl ene bis[2, 5-bis(4-[6-acryl oyl oxyhexyl oxy)] -
(a). 29.7 g of N,N'-dicyclohexylcarbodiimide (DCC) were

added at 0°C while stirring within 15 minutes to a solution of
8.3 g of 2,5-dihydroxybenzaldehyde, 35.1 g of 4-[6-acryloyloxy-
hexyloxylbenzoic acid and 0.1 g of 4-(dimethylamino)pyridine
(DMAP) in 600 ml of dichloromethane. The reaction mixture was
stirred at room temperature overnight, then filtered and sub-
sequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 1:1) and
two-fold recrystallization from ethyl alcohol of the fractions
which were pure according to thin-layer chromatography gave
7.8 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzaidehyde.

(b). A solution of 3.9 g of 2,5-bis(4-[6-acryloyloxyhexyl-
oxy)]phenylcarbonyloxy)benzaldehyde in 50 ml of acetone was
treated dropwise with 18 ml of Jones' reagent. The mixture was
stirred at room temperature for 1 hour, poured into 100 mi of
water and then extracted three times with 50 ml of ethyl
acetate each time. The combined organic phases were washed
twice with 100 ml of water each time, dried over magnesium
sulphate, filtered and subsequently concentrated. The residue
was recrystallized from tert.-butyl methyl ether at -789C. This
gave 2.3 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyicarbonyi-
oxy)benzoic acid; m.p. (C-I) 126°C, cl.p. (N-I) 122°C.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester]; m.p. (C-N) 629C, cl.p. (N-)
96°C.

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzic acid ester]; m.p. (C-N) 949C, cl.p. (N-I) 1139°C.




phenyl car bonyl oxy) benzam de]. 1, 4-Butyl ene bi s[ 2, - S
5-bi s(4-[7-acryl oyl oxyheptyl oxy)]- 15 phenylcarbonyloxy)benAaﬁﬁﬂbﬂcgﬁﬁﬂTSHEﬁT
5-Pentyl ene bis[2, 5-bis(4-[7-acryl oyl oxyheptyl oxy)]-
phenyl car bonyl oxy) benzam de]. 20 é,G-Fbxerne . _
bis[2,5-bis(4-[7-acry|oyloxyheptyloxy)la.phenylcarbonyloxy)
1, 7-Heptyl ene bis[2, 5- bIS(4 [7 acryloxyheptyloxy)]phenyl

carbonyloxy)benzqnqu t % [6 -acrylovloxyh lox

bi s[2, 5-b 47é é ryloyloxyhexyloxydl-

IS)S[Nonyl eané e%ylsag SB%E@#Cyaﬁ :3%{9 H?Soé]zclp (ﬂ\l-l)
850C.

1,8-Octylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester]; m.p. (C-N) 659°C, cl.p. (N-1) 979C.

~ 1,9-Nonylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4- [G-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
ph_enylcarbonyloxy)bgnzoic acid ester].

1,S-Pentylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[Z,S-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,10-Decylene bis[Z,5-bis(4-[7-acryloyloxyheptyloxY)]-
- phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[Z,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].



30 carbonyldxy)benzanide].'1,1 0- Decyl ene ; =

bi s[ 2, 5-bi s(4-[7-acryl oxyhept yl oxy) ] phenyl - carbonyloxy)benzswﬁEﬁHAcﬁﬁﬁﬂfqﬁEET
1, 4-Butyl ene bis[2,5-bis(4-[8-acryl oyl oxyoctyl oxy)] phenyl -

car bonyl oxy) benzam de] . 32 1,5-Pentyl ene Date :f1.6..0(T. 1995

bi s[ 2, 5- bi s(4-[ 8-acryl oyl oxyoctyl oxy)]7 phenyl car bonyl oxy) benzam deJ.
1, 6- Hexyl ene bis[2, 5-bis(4-[8-acryl oyToxyoctyl oxy)]phenyl 5
car bonyl oxy) benzam de] .

1,5-Pentylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)lphenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyi-
carbonyloxy)benzoic acid ester].

1,5-Pentylene bis{[2,5-bis(4-[9-acryloyloxynonyloxy)]-

‘phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[Z;5-bis(4-[9-acryloy|oxynonyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-

carbonyloxy)benzoic acid ester].

1,9-Nonylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)lphenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2, 5- bls(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



phenyl car bonyl oxy) benzam de]. 10 1,8-Cc
bi s[ 2, 5- bi s(4-[ 8-acryl oyl ox : e Y b
_ ( yoct yl oxy) ] phenyl - ar bonyl ox
1, 9- Nonyl ene bi s[2, 5-bi s(4-[ 8- acryloxloxyoctyloxy)]gheni?
gar?gnglgxy)benzan1de]. 15 1, 10- Decy
I s[ 2, 5- is(4-[8-acry|oyloxyoctyloxy)] phen '
yl car bonyl ox b
, 4-Butyl ene bis[2, 5-bis(4-]9- acryloonxynononxy)]pKenyr) Zgnzan1de]. .
carbonyloxy)benzanlde] 1 ,5-Pentylene bis[2

5- bi s(4-[ 9-acry{ Q;dantyml bis[)2,5- blﬁﬂy[lgrmpbf!@ﬁm&ﬂméﬂ

phenylcarbonyloxy)benzoic acid ester].

1 ,7-Heptyl ene bis[2, 5-bis(4-[8-acry|oyloxyoctyloxy)]- JLREPLACEMENTSHEET l

1,5-Pentylene bis[2,5-bis(4-[1 O-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester]. .

1,6-Hexylene bis[2,5-bis(4- -[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[1 0-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1 ,8-Octylene bis[2,5-bis(4- -[1 O-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

_ 1,9-Nonylene bis[2,5-bis(4-[1 0-acryloyloxydecyloxy)]-
phenylcarb_gnyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[1 0-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Butylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenyIcarbononxy)benzoic acid ester].

1,5-Pentylene bis[2,5- bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

. 1,6-Hexylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
_ phenylcarbonyloxy)benzoic acid ester].

. 1,8-Octylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



bi s[ 2, 5-bi s(4-[9-acryl oyl oxynonyl oxy)] - phenyl car bonyl oxy)

1, 8-Cctylene bis[2, 5-bis(4-[9-acryl oxynonyl oxy) ] phenyl}

ar bonyl oxy) benzam de]. 1 , 9-Nonyl ene WLi5[ 2,

5-bi s(4-[9-acryl oyl oxynonyl oxy) ] phenyl - 35 car bonyl oxy) benzam de].

1, 10- Decyl ene bi ]| s\ 64 Hi i PIMNARW Y -

phenyl car bonyl ox%%eh‘néz:nﬁbg ‘dl?[Z",(Sr bhé)()d T)m QEYyWMyundecy loxy)]
phenylcarbonyloxy? enzoic acid ester].

25 1, 6-Hexylene bis[2, 5-bis(4-[9-acryl oyl oxynonyl ox})3BEeiNenT sueer |
car bonyl oxy) benzam de]. 1, 7- Heptyl ene R . EMENT SHEET
He54210.%610C138095....

1,10-Decylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2-fluoro-4-[6-acryloyloxyhexyl-
oxy)]phenylcarbonyloxy)benzoic acid ester]. '

1,5-Pentylene bis[2,5-bis(2-chloro-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2-bromo-4-[6-acryloyloxy-
hexyloxy) Jphenyicarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2-cyano-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-difluoro-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-dichloro-4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,8-Octylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,9-Nonylené bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylicarbonyloxy)benzoic acid ester].



33 1 ,4-Butyl ene bis[2,5-bis(4-[10- acryl oyl oxydecyl oxy)] : . — :
phenyl car bonyl oxy) benzami de]. 5 - 1, 5- Pent yl ene REPLACEMENTS“EET
bi s[ 2, 5-bi s(4-[ 10- acryl oyl oxydecyl oxy)]- phenyl car bonyl oxy) za EBS

1, 6- Hexyl ene bi s[ 2, 5-bi s(4-[10-acryl o@@xydecyl oxy)] - phenylc ?80ﬁv QI

benzam de]. 10 1 ,7-Heptyl ene bIS[2 5-bts(4-[ 10- acryloyloxydecyloxy)]
phenylcarbonyloxy)benzan1de] 1 ,8-Cctyl ene bis| 2,
5-bi s(4-[ 10- acryloyloxydecyloxy)] 15 phenyl car bonyl oxy) benzan de].

1,10-Decylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(2,3-dichloro-4-[6-vinyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)lphenyl-
carbonyloxy)benzoic acid ester].

1,6-Hexylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)lphenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4- [6-vmyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester]. v

1,8-Octylene bis[2,5- bl$(4 [6-vmyloxyhexyloxy)]phenyl—
carbonyloxy)benzouc acid ester].

1,9-Nonylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

. 1,5-Pentylene bis[2,5-bis(2,3-dichloro-4-[5,6-epoxyhexyi-
oxy)]phenylcarbonyloxy)benzoic acid ester].

1,5-Pentylene bis[2,5-bis(4-[5, 6-epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester]

1,6-Hexylene bls[Z,5-b|s(4-[5,G-epoxyhe'xyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,7-Heptylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
‘carbonyloxy)benzoic acid ester].




1 ,9-Nonyl ene bis[2, 5-bis(4-[10-acryl oyl oxydecyl oxy)]- phe
benzani de]. 20 1, 10- Decyl ene bi s[2,'5- bi s(4-[ 10- acry! o}l| RESICEMENY BHEET

phenyl car bonyl oxy) benzam de]. 1, 4-Butyl ene

bi s[ 2, 5- bi s(4-[ 11-acryl oyl oxyundecyl o { phenyl car bonyl ox )mmmzagnﬁdglmw
1, 5- Pentyl ene bis[2,5-bis(4-[11- acrylﬁjl oxyundecyl oxy)] - -

phenyl car bonyl oxy) benzam de]. 1 , 6- Heﬁene

At %f@%n%e%ﬁ%iﬁ%es%@?? (s e pRE )

phenyl car boggribonyloxy)senzait. acid ester].

1,9-Nonylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,10-Decylene bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid ester].

Example 2

(a). 29.788 g of N,N'-dicyclohexylcarbodiimide are added
at 0°C while stirring within 15 minutes to a solution of 4.0 g of
hydroquinone, 35.1 g of 2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid and 0.1 g of 4-(dimethylamino)-
pyridine in 600 ml of dichloromethane. The reaction mixture is
stirred at room temperature overnight, then filtered and
subsequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 1:1) and
two-fold recrystallization from ethyl alcohol of the fractions
which are pure according to thin-layer chromatography gives
7.8 g of 1,4-phenylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

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

1,4-Phenylene bis{2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4- [8—acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].



35 1, 8- Cctyl ene bis[2,5-bis(4-[11QacronyIoxyundecylox - |
phenyl car bonyl oxy) benzam de]. 34 1 ,9-Nonyl ene bis[2, 5- byk%PL WENTQHELT
-acryl oyl oxyundecyl oxy)]- phenyl carbonyl oxy) benzam de]. 1,1 cy@ eﬁ"leﬂCT 1995

bi s[ 2, 5-bi s(4-[11 -acryl oyl oxyundecyl )]- 5 phenyl car bonylserybeRZani ga] -

Example (a). 29.7 g of N, N -dicycl ohefft carbodiimde are added'at 10 [err]:
while stirring within 1 5 mnutes to a solution of 4.0 g of

1,4-Phenylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester]. "

trans-1,4-Cyclohexylene bis[2,5-bis(4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[7-acryloyloxy-
heptyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[8-acryloyl-
oxyoctyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[9-acryloyl-
oxynonyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[10-acryloyl-
oxydecyloxy)]phenylcarbonyloxy)benzoic acid ester].

trans-1,4-Cyclohexylene bis[2,5-bis(4-[11-acryloyl-
oxyundecyloxy)lphenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[6-acryloyloxyhexy!-
oxy)Iphenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzoic acid ester]. |

4,4'-Biphenylene bis[2,5- bls(4-[8-acryloyloxyocty|oxy)]-
phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenylene bis[z,5-bis(4-[9-acryloyloxynonyloxy)]--
phenylcarbonyloxy)benzoic acid ester].

4,4'-Biphenyléne bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].




1, 5- bi s( hydr oqui noyl ) pentane, 35.1 g of 4-[6-acryl oyl oxyhexy FERZoFS
acid and 0.1 g of 4-(dinmethylanmi no)pyridine in 600 ml of di hBEPb%W&HEsHEET

The reaction mxture is stirred at roomtenperature overnighit, the

filtered and subsequently 15 concentr d. Chromat ogr aphic u@?tﬁl egtqeqm 3995
the residue on silica gel wth hexan hyl acetate (vol. 17TI) and two-Tof
recrystallization fromethyl al cohol of the fractions which are pure

according to thig-4a héﬁ -'is(Q.S[ 18 é k)ﬁ ﬁtF F}'
S-bis(4-[6-acr e} n carbon W X en ? ent ane. The
fol | owi ng cOXY ﬁﬂ?{ﬁ‘yg gﬁ aﬁgﬁféous manner

1,6-Bis[2, 5'b|s(4 [ 6- acryloyloxyhexyloxy)]phenyl

1,4-Phenylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
~ phenylcarbonyloxy)benzoic acid ester].

1,4-Phenyllene bis[2,5-bis(4-[7-methacryloyloxyheptyl-
oxy)]phenyicarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[8-methacryloyloxyoctyloxy)]l-
phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9- methacryloyloxynonyloxy)]-
phenylcarbonyloxy)benzoic acid ester].
‘ -
1,4-Phenylene bis[2,5-bis(4-[10-methacryloyloxydecy!-
oxy)]phenyicarbonyloxy)benzoic acid ester].

1 ,4-f’henylene | bis[2,5-bis(4-[11-methacryloyloxyundecyl-
oxy)]phenyicarbonyloxy)benzoic acid ester].

1,4;Phenylene bis[2,5-bis(2,3-dichloro-4-[6-vinyloxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4~[6-vinyloxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid ester].

1,4-Phenyléne' bis[2,5-bis(4-[7-vinyloxyheptyloxy)]phenyl-
carbonyloxy)benzoic acid ester]. .

1,4-Phenylene bis[Z,S-bis(4-[B-écryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

~ 1,4-Phenylene bis[2,5- bns(4 [9-vmyloxynonyloxy)]phenyl—
. carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4- [10-vmyloxydecyloxy)]phenyl-
carbonyloxy)benzonc acid ester].



car bonyl oxy) phenyl ] hexane. 1 , 7-Bi s[ 2,

5-bi s(4-[ 6-acryl oyl oxyhexyl oxy) ] phenyl - car bonyl oxy) phenyl ]
, 8-Bi s[2, 5-bis(4-[6-acryl oyl oxyhexyl oxy)] phenyl -

carbonyloxy)phenyl]octane 1,09- BIS[22

5-bi s(4-[6- acryloyIoxyhexyloxy)]phenyh—-35 car bonyl oxy) phenyl'[nonané.” I
,10-Bis [2, 5-bis(4-[6-acryl oyl oxyhexyl oxy)] phenyl -

carbonyloxy)phenyl]decane.

1,4-Phenylene bis[2,5-bis(4-[11-vinyloxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

}ggﬁp&a«gmgy@wzm it
I pate 0 6 OCT 199

1,4-Phenylene bis[2,5-bis(2,3-dichloro-4-[5,6-epoxy-
hexyloxy)]phenylcarbonyloxy)benzoic acid ester].

1,4-Phenylene bis[Z,5-bis(4-[5,6?epoxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[6,7-epoxyheptyloxy)]phenyi-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[7, 8-epoxyocty|oxy)]phenyl-
carbonyloxy)benzoic acid ester].

1,4-Phenylené bis[2,5-bis(4-[8,9-epoxynonyloxy)]pheny!-
carbonyloxy)benzoic acid ester].

1,4-Phenylene bis[2,5-bis(4-[9,10-epoxydecyioxy)]phenyi-
carbonyloxy)benzoic acid ester].

1 ,4-Phenylene bis[2,5-bis(4-[10,11-epoxyundecyloxy)]-
phenylcarbonyloxy)benzoic acid ester].

Example 3

0.15 g of potassium tert.-butoxide is added at room

" temperature while stirring to a solution of 0.7 g of 2,5-bis(4-[6-
acryloyloxyhexyloxy)]phenylcarbonyloxy)benzyl alcohol and 0.11 g
of 1,4-dibromobutane in 20 ml of dimethyl sulphoxide. The
reaction mixture is stirred at room temperature overnight, poured
into 100 ml of water and then extracted three times with SO ml
of ethyl acetate each time. The combined organic phases are
washed twice with 100 mi of water each time, dried over
magnesium sulphate, filtered and subsequently concentrated.
Chromatographic purification of the residue on silica gel with
hexane/ethyl acetate (vol. 2:1) and two-fold recrystallization



35 1,6-Bis[2, 5-bis(4- [7 acryloyloxyheptyloxy)] phenyl - ===x x

carbonyloxy)phenyl]hexane 5 REPLACEMENT SHEET
, 7-Bis[2,5-bis(4-[7- acryloyloxyheptyloxy)]phenyl -

car bonyl oxy) phenyl ] hept ane. 1 8-Bi s[ 2, % bi s(4- [7-acryl oyl j»)@dﬁ@ppﬁgqg ..........
phenyl - car bonyl oxy) phenyl ] oct ane. £~ 9-Bi s[ 2,

5-bis(4-[7- acryloyloxyheptyloxy)]phenyl car bonyl oxy) phenyl ] nonane.
1,10-Bis[ 2,
car bony oy SAEh FCBR0GEEH 4 YREAEE WHIEK o Bl ?&cgm 2 i)
pheny! - layer chromatography gives 0.3 g of 1,4-butylene bls 2,5- s(4-

| [6-acryloyloxyhexyloxy)]phenylcarbonyloxy)benzy!l ether].

‘The 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
benzyl alcohol used as the starting material is prepared as
follows:

(a). A mixture of 32 g of sodium borohydride and 180 ml
of ethanol is treated with 165 ml of water at 0°C, stirred for a
further 10 minutes, then treated dropwise at 0-5°C with a '
solution of 50 g of 2,5-bis(4-[6-acryloxyhexyloxy)]phenyl-
carbonyloxy)benzaldehyde in 100 ml of ethanol and 10 ml of
dichloromethane. The reaction mixture is stirred at 0°C for a
further 30 minutes, then poured into 100 ml of dichloromethane
and extracted twice with SO mi of dichloromethane each time.
The combined organic phases are then washed twice with 100 ml
of water each time, dried over magnesium sulphate, filtered and
the filtrate is concentrated. The residue is recrystallized from
tert.-butyl methyl ether. This gives 35 g of 2,5-bis(4-[6-
acryloyloxyhexyloxy)lphenylcarbonyloxy)benzyl alcohol.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[Z,S-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylen'e bis{2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].



car bonyl oxy) phenyl ] hexane. 20

1, 7-Bi s[ 2, 5-bi s(4-[8-acryl oyl oxyoctyl oxy)] phenyl - | REPLACEMENT SHEET ’
car bonyl oxy) phenyl ] heptane. 1 , 8-Bi s[ 2,

5- bi s(4-[ 8- acryloyloxyoctyloxy)]pheny car bonyl oxy) phenyl]qgm@mpﬁ_ﬂBTﬂgﬂs |
, 9-Bi s[2, 5-bis(4-]8- acryloyloxyoctylé&@ phenyl - i
carbonyloxy)phenyl]nonane 1,10-Bis[2 ,5- bIS(4 [ 8- acryloyloxyoctyloxy)]

h | - 30 b |
6Bl s[2 5 EI””(Z‘" i ﬁ@lyoﬂ)gglﬁ% y)% T6-acnyloyloxyhexyloxy) i e nyi 1 hexane.
35 CE[QON KVXbﬁﬂF!¢ yl oxynonyl oxy)] phenyl -

1,10-Decylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[z,5-bis(4-[_7-acryloyloxyheptyloxy')]-
phenylcarbonyloxy)benzyl ether]. :

1,7-Heptylene bis[2,5-bis(4- [7-acryloy|oxyhepty|0xy)]-
phenylcarbony|oxy)benzyl ether].

1,8-Octy|ene bis[z,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether]. '

1,10-Decylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

| 1,5-Pentylene bis[2,5- bls(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether]. :

1,6-Hexylene bis[Z-,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis[2,5-bis(4-[8- acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].



car bonyl oxy) phenyl ] hept ane. 36 1 ,8-Bis[2

, 5-bi s(4-[9-acryl oyl oxynonyl oxy) ] phenyl - carbonyloxy)phenyl] : '_h |
, 9-Bi s[2, 5-bis(4-[9-acryl oyl oxynonyl oxy)]phenyl- 5 ﬁkﬂEﬁCE&ENTSHEEF:E

carbonyloxy)phenyl]nonane , Date - N j
1, 10- Bi s[ 2, 5- bi s(4-[ 9- acryloyloxynonyEexy)]phenyI- ' e'"o"ﬁ"QCI;ﬁﬁxi“ j

carbonyloxy)phenyl]decane 10
, 6-Bi s[2,5-bis(4-[10- acryloyloxydecyloxy)]phenyl

car bonyl oxy) Phenyd iet5iéne bis[2,5-bis(4-[8- -acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzyl ether]. |

1,4-Butylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[9- acryloyloxynonyloxy)]-
phenyicarbonyloxy)benzyl ether]. .

1,6-Hexylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl etherl.

1,9-Nonylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis[Z,S-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[1 O-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

_ 1,5-Pentylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenyicarbonyloxy)benzyl ether].



1, 7-Bis[2, 5-bis(4-[10-acryl oyl oxydecyl oxy)] phenyl -

car bonyl oxy) phenyl ] hept ane. 15 REPLACEMENT SHEET
1, 8-Bi s[ 2, 5-bi s(4-[ 10-acryl oyl oxydecyl oxy) ] phenyl -
. car bonyl oxy) phenyl Joctane. 1 ,9-Bis[2,28-bis(4- | Date 060“1395 i

[ 10- acryl oyl oxydecyl oxy) ] phenyl - 20 c nyl oxy) phenyl ] nonane
1, 10-Bi s[ 2, 5-bi s(4-[10-acryl oyl oxydecyl oxy) ] phenyl -
car bonyl oxy) phenyil BdHexyfanéZSbls[Z 5- bl§(4-[10-acryloyloxydecyloxy)]-

, 6-Bi s[ 2, 5- oxy) ] phenyl -
car bonyl oxym@#m % gﬁfvh bis(4-[11
acryloyloxyundecyloxy)]phenyl car bonyl oxy) phenyl ] hept ane.
1,7-Heptylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-

phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,4-Butylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,6-Hexylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether]. -

1,7-Heptylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether]. :

1,8-Octylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzyl ether]. _

~ 1,10-Decylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis{2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether]. -



30 1, 8-Bis[2, 5-bis(4-[ 11 -acryl oyl oxyundecyl oxy)] phenyl -

car bonyl oxy) phenyl]octane. 1 ,9-Bis[2, 5-bis(4-[ 11 . e e
-acryl oyl oxyundecyl oxy) ] phenyl - 35 carbonyl oxy) phenyl ] nona lREfFfSF&QQEfHEET-
5-bis(4-[ 11 -acryl oyl oxyundecyl oxy) ] nyl - car bonyl oxy) J ) |
37 1 ,6-Bis[2, 5-bis(4-[6-nethacryl oyl &&yhexyl oxy)] phenyl - %}Yé ‘Fﬁaﬂerwgs

car bonyl oxy) phenyl ] hexane.

1,6-Hexylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,7-Heptylene bis[2,5-bis(4-[6- methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,9-Nonylene bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,10-Decylene bis{2,5-bis(4- [6-methacryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,5-Pentylene bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyl-
carbonyloxy)benzyl ether].

1,6-Hexylene bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether]. -

1,7-Heptylene bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].

1,8-Octylene bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]phenyl-
carbonyloxy)benzyl ether].

1,9-Nonylene bis[_Z.5-bis(4-[6-vinyloyloxyhexyloxy)]phenyl- _
carbonyloxy)benzyl ether].

1,10-Decylene bis[2,5-bis(4-[6-vinyloyloxyhexyloxy)]-
phenylcarbonyloxy)benzyl ether].



5

1 ,7-Bis[2, 5-bis(4-[6-nethacryl oyl oxyhexyl oxy) ]pFeﬁyi

car bonyl oxy) phenyl ] heptane. 1, 8-Bis[2, REPLACEMENT SHEET |
5- bi s(4-[ 6-met hacryl oyl oxyhexyl oxy) ] phenyl - car bonyl oxy) phejpyl ] oct
,9-Bis [2, 5-bis(4-[6-nethacry|oyloxyh%ﬁyloxy) ] phenyl - it Date . LN,
car bonyl oxy) phenyl ] nonane. 1 ,10-Bis[2=" L
5-bi s(4-[ 6- net hacryl oyl oxyhexyl oxy)] phenyl -

1 ,6-Bis[2,5-bis(4-[6-acryl oyl oxyhex enyl - carbonyl oxy)
phenyl ] hexane. 20 1, 7-Bis[2, Ekﬂﬁﬁﬂéﬂ@
5- bi s(4-[ 6-vi nyl oxyhexyl oxy) ] phenyl car bonyl oxy) - phenyl ] hept ane.

A solution of 0.7 g of 0.7 g of 2,5-bis(4-[6-acryloyloxy-
hexyloxy)]phenylcarbonyloxy)benzoyl chloride and 20 ml of
dichloromethane is added dropwise at room temperature while
stirring to a solution of 0.11 g of 1,4-diaminobutane in 20 mi of
dichloromethane. The reaction mixture is stirred at room
temperature overnight, poured into 100 mi of water and then
extracted three times with SO mil of ethyl acetate each time.
The combined organic phases are washed twice with 100 ml of
water each time, dried over magnesium sulphate, filtered and
subsequently concentrated. Chromatographic purification of the
residue on silica gel with hexane/ethyl acetate (vol. 2:1) and
two-fold recrystallization from acetone of the fractions which
are pure according to thin-layer chromatography gives-0.3 g of
1,4-butylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]lphenyl-
carbonyloxy)benzamide]. '

The 2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyicarbonyloxy)-

| benzoyl chloride used as the starting material is prepared as

follows:

(@). 1.5 g of 2,5-bis(4-[6-acryloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid are heated at 80°C for 2 hours with
25 ml of thionyl chloride in 100 ml of toluene. The solution
obtained is evaporated under reduced pressure, the residue is
treated with 20 ml of absolute toluene and the solution is again
evaporated under reduced pressure. The residue is used in the
next step without further purification.

The following compounds can be prepared in an analogous
manner:

1,5-Pentylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[6-acryloxyhexyloxy)]phenyl-
carbonyloxy)benzamide]. :

15 car bonyl oxy) phenyl ] decane.

1



1, 8-Bisf2,5-bis(4-[6-vinyloxyhexyl oxy)]phenyl carbonyl oxy) -

henyl]octane

25 1 ,9-Bis[2,5-bis(4-[6-vinyloxyhexyl ox henyl car bonyl ox
[ (4-] y y y y)lp y y ky%?ﬂg NENE§HEET

phenyl]nonane 1, 10-Bi s[ 2, 5- bi s(4-[ 6-vi nyl oxyhexyl oxy) ] phe

h |]d . 1 ,6-Bis[2,
oxy) phenyl ] decane i s[ Bhyl oxy) - phenyl | hexal Dates-M1.8..0CT i395

5- bi s(4- [5 6- epoxyhexyl oxy) ] phenyl car

7-Bi s[ 2, 5-bis(4-[5, 6-epoxyhexyl oxy)] phenyl car bonyl oxy) - phenyl ] heptane.

1,7-Heptylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylicarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1.9-Nonylené bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]-

phenylcarbonyloxy)benzamide].

1,_4-Buty|ené bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-

. phenylcarbonyloxy)benzamide].

1,5-Pentylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-

phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]-

phenylcarbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[7-acryloxyheptyloxy)lphenyi-

carbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4- [7-acryloxyheptyloxy)]phenyl-

carbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-

carbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[7-acryloxyheptyloxy)]phenyl-

- carbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4- [8-acryloyloxyoctyloxy)]phenyl-

carbonyloxy)benzamide].



38 1 ,8-Bis [2, 5-bis(4-[5, 6-epoxyhexyl oxy)]phenyl car bonyI OXFF=—=x =
phenyl]oct ane. 1 ,9-Bis [2, 5-bis(4-[5 REPLACEMENTSHEET
, 6- epoxyhexyl oxy)] phenyl car bonyl oxy)- 5 phenyl ] nonane. 1, 104Bi s [%6 []CT 1995
5- bi s(4-[5 , 6-epoxyhexyl oxy)] phenyl cardgnyl - oxy) phenyl ] deﬁ; Fo1> C LT 0 NI
Exanpl e 5 drops of glacial acetic aC| d—are added while stir _

slight reflux to a solution of 0.7 of 2,5-bis(4-[6-acryl-

o imestt o | chRarmiens blaisbu(b s ments)-

1,6-Hexylene bis[2,5-bis(4-[8-acfyloyloxyoctyloxy)]phenyl-
carbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[8- acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)lphenyl-
arbonyloxy)benzamide].

1,9-Nonylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyi-
carbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]-
phenylcarbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyi-
carbonyloxy)benzamide]. |

1,5-Pentylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[9- acryloyloxynonyloxy)]phenyl-
carbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzamide].

1,8-0¢tylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
arbonyloxy)benzamide].

1,9-Nonylene .bis[Z,_5-bis(4-[9¥acryloyloxynonyloxy)]phenyl-
carbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[9-acryloyloxynonyloxy)]-
phenylcarbonyloxy)benzamide]. :



the reaction mxture is concentrated. Chromatographic purifig=atien-of :
residue on silica gel with hexane/ethyl acetate (vol. 2:1) GWQEPMACEMtﬂTSHtET
recrystallization fromacetone fromthe fractions which are [pure aﬁﬁfr .P

to thin-layer chromatography 20 givesgg.3 g of Date ..M. M. M1, iﬁgi"
1, 5-bi s[ 2, 5-bi s(4-[ 6-acryl oyl oxyhexyl oxy) ] phenyl - :
carbonyloxy)benzylidene]pentyldianine. The foll owi ng conpounds can be
prepared in an anal ogous manner: 25 1

oxy) behay T 3';,é“aeéyéuiﬂw%e“ﬁ‘%t‘f?ﬁ"a?éi@tﬂ'lf”y' carbonyl-
5-bi s(4-[ 6- acry xydeeyioxy)iphengicarbanploxy)behzamide].

oxy) benzyl i dene] hept yl di am ne.

1,5-Pentylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,7-Heptylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,8-Octylene bis[2,5-bis(4- [10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide]. : v

1,9-Nonylene bis[2,5-bis(4-[10-acryloyloxydecyloxy)]-
phenylcarbonyloxy)benzamide].

1,1 O-ngcylené bis[2,5-bis(4-[1 O-acryloyloxydecyloxy)}
phenylcarbonyloxy)benzamide].

1,4-Butylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
" phenyicarbonyloxy)benzamide].

1,5-Pentylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

1,6-Hexylene bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

1,7-Heptylene bis[2,5- -bis(4-[1 1-acry|oy|oxyundecyloxy)]
phenylcarbonyloxy)benzamlde]

_ 1,8-Octylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].



1, 8-Bis [ 2, 5-bi s(4-[6-acryl oyl oxyhexyl oxy)] phenyl car bonyl - - = =T

oxy) benzyl i dene] octyl di am ne. 35 REPLACEMENT SHEET
1, 9-Bi s[ 2, 5-bi s(4-[6-acryl oyl oxyhexyl oxy)] phenyl car bonyl - T
oxy) benzyl i dene] nonyl di am ne. 3 Date :.0. 5 UC ‘995

1, 10-Bi s[ 2, 5-bi s(4-[6-acryl oyl oxyhexy1§c#xy)] phenyl - car bonyl 6%¥5
benzyli dene] decyl di am ne. Exanple 7 5 1, 6-Hexyl ene bis][ 2,
5-bi s(4-[ 6- acryl pyg-Nopeneobis[2,/5b¥4(4-[ 1 1-acryloyloxyundecyloxy)]-

phenylcarbonyloxy)benzamide].

1,10-Decylene bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]-
phenylcarbonyloxy)benzamide].

Example 3

(@). 29.7 g of N,N'-dicyclohexylcarbodiimide are added at
0°C while stirring within 15 minutes to a solution of 4.0 g of
1,5-bis(hydroquinoyl)pentane, 35.1 g of 4-[6-acryloyloxyhexyl-
oxy]benzoic acid and 0.1 g of 4-(dimethylamino)pyridine in

- 600 ml of dichloromethane. The reaction mixture is stirred at
room temperature overnight, then filtered and subsequently
concentrated. Chromatographic purification of the residue on
silica gel with hexane/ethyl acetate (vol. 1:1) and two-fold
recrystallization from ethyl alcohol of the fractions which are
pure according to thin-layer chromatography gives 7.8 g of 1,5-
bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyloxy)-
phenyl]pentane.

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

1,6-Bis{2,5-bis(4-[6- acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]heptane.

1,8-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyi-
carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]lphenyl-
carbonyloxy)phenyli]nonane.

1,10-Bis[2,5-bis(4-[6- acryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]decane.



car bonyl oxy) benzoic acid ester] was treated with 1 wt.% of 3
(I RGACURE, Ciba Geigy) and 1 wt.% BHT, dissolved in anisole
t hen spun at 3500 revolutions per mnute 10 on to a glass p
"~ been coated with PVA (PVA = pol yvi nyl gcohol) and rubbed. T
dried at [err] on a heating block, then“irradiated with xenon |ight (e.g.
for 3 mnutes) in a vacuum oven under a vacuumat [err]. A parallel
orientated nematic |ayer having a | ayer thickness of 200 [err] and 15

having a double refraction [err]_of 0.15 s prodyced,_ This |ayer functions
as an optical refla@ois ZESahﬁKé-Ea?zarryjioymawme%%xwlp enyl-

bi s[ 2, 5- bi séé,—ﬁ&nﬁgky?guéﬁyﬂhgxyhe.xy)] phenyl - car bonyl oxy) benzoi ¢ acid
ester] was treated w 1 W. %

1,7-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyl-
carbonyloxy)phenyi]lheptane.

1,8-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)lphenyi-
carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyi-
carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[7-acryloyloxyheptyloxy)]phenyl-
carbonyloxy)phenyl]decane. v

. 1,6-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyilheptane.

1,8-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
- carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[8-acryloyloxyoctyloxy)]phenyl-
carbonyloxy)phenyl]nonane.

1,1 O-Bis[2,5-bis(4-[8-acryloy|oxydctyloxy)]phenyl-
carbonyloxy)phenyl]decane. :

1,6-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

. 1,7-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)phenyl]heptane.



| RGACURE and 1 wt. % BHT, dissolved in anisole (2 w.% and t
3500 revol'utions per mnute onto a glass plate. The gl ass pl
previ ously been coated with nethacryl oyl oxyet hyl 3- 25
(E)-[4-cyano-4' - bi phenyl ] acryl ate-and ggen irradiated with |
i ght. Thereby, a predeterm ned struct had been inscribe
phot ol i t hographically by neans of a mask in the (PPN) |ayer. The new | ayer
(on the PPN | ayen) BeBist4-roL Mé gn irradiated
wi th xenon | i ght W_,SWEEJQEEUEISE(W PB%&OS?&’Z? a vggg)uﬂgmeeﬁxl] . The

n ove
i nscri bed of@ Wl%yaﬂgeﬂyﬁoﬁﬁﬁﬂened and was copied faithfully fromthe

new network. A clear double refraction [err] was recognizable. This layer
functions as a sqrycgilrdl soRid(@3[ 9t £ AN8Fioxynonyloxy)]phenyl-
carbonyloxy)phenyl]nonane.

A REPLAGEMENT SHEET

%@rﬂpﬁlmﬂ A988.....
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1,10-Bis[2,5-bis(4-[9-acryloyloxynonyloxy)]phenyl-
carbonyloxy)phenyl]decane.

1,6-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyllheptane. ’
. .
1,8-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]octane.

1,9-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]nonane.

_ 1,10-Bis[2,5-bis(4-[10-acryloyloxydecyloxy)]phenyl-
carbonyloxy)phenyl]decane.

1 ,6-Bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)]phenyl-
carbonyloxy)phenyi]lhexane. o

1,7-Bis[2,5-bis(4-[1 1-acryloyloxyundecyloxy)lphenyl-
carbonyloxy)phenyli]heptane. '

1,8-Bis[2,5-bis(4-[11-acryloyloxyundecyloxy)lphenyl-
carbonyloxy)phenyl]octane.

R ,9-Bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]phenyl-
_carbonyloxy)phenyl]nonane.

1,10-Bis[2,5-bis(4-[11-acryloyloxyundecyloxy)]phenyi-
carbonyloxy)phenyi]decane. -



40 1. Conpounds of the general formula [err] wherein A
~a cross-linkabl e nesogenic residue; X signifies a si gﬁEPkAﬁﬁMENTSHEET|
[err] 10 or [err]; and Q

c- al kyl ene,

represents al ky,
1, 4-phenyl - ene, 4,4'-bipRegnylene or 2, 6-naphth I%ﬂ%ﬂgﬁm}’

5. |

Compounds according to claim1l1l, whereimthe 15 nesogenic residue A
represents a residue of the general fornula

1,6-Bis[2,5-bis(4- [6-methacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]hexane.

1,7-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyl]heptane.

1,8-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]lphenyi-
carbonyloxy)phenylloctane.

1,9-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-
carbonyloxy)phenyi]lnonane.

1,10-Bis[2,5-bis(4-[6-methacryloyloxyhexyloxy)]phenyl-

carbonyloxy)phenyl]decane.

1 ,G-Bis[Z,S-bis(4-[6-acryloyloxyhexylbxy)]phenyl-
carbonylox_y)phenyl]hexane.

1,7-Bis[2,5-bis(4- [6-vmyloxyhexyloxy)]phenylcarbonyloxy)-
phenyl]heptane

1,8-Bis[2,5-bis(4-[6-vinyloxyhexyloxy)]phenyicarbonyloxy)-
phenyl]octane.

1 ,9-Bis[2.5-bis(4-[6-vinyloxyhexyloxy)jph_enylcarbonyloxy)-
phenyl]nonane.

1,10-Bis[2,5-bis(4- [6-vmyloxyhexyloxy)]phenylcarbonyl-
oxy)phenylldecane.

1 ,6-Bis[2,5-bis(4-[5,G-epoxyhexyloxY)]phenylcarbonyloxy)-
phenyl]hexane. '

1,7-Bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenylcarbonyloxy)-
phenyl]heptane.



[err] wherein 20 rings C and D each independently s[Q e |
1, 4- phenyl ene, which is optionally substituted wth hal oge %&ﬁ\%”ﬁ‘&/%ﬁ“
cyano, pyridine- 2,5-diyl, pyrimdine-2,5-diyl, trans-1, 4- oh

trans-1, 3-di oxane-2,5- 25 diyl; [err] k EXE Wm
signifies [err] -(CH2)4- or -(CH)30-; iﬁ# ] signifies: a si ngle
bond, [err]

1,8-Bis[2,5-bis(4-[5, 6-epoxyhexyloxy)]phenylcarbonyloxy)-
phenyl]octane.

1,9-Bis[2,5-bis(4-[5,6-epoxyhexyloxy)]phenylcarbonyloxy)-
phenylInonane.

1,1 O-Bis[Z,S-bis(4-[5 ,6-epoxyhexyloxy)]phenyicarbonyi-
oxy)phenylldecane.

Example 6

5 drops of glacial acetic acid are added while stirring and
under slight reflux to a solution of 0.7 g of 2,5-bis(4-[6-acryl-
oyloxyhexyloxy)]phenylcarbonyloxy)benzaldehyde and 0.15 g of
1,5-diaminopentane. in 20 ml of ethyl alcohol. After 10 minutes
the reaction mixture is concentrated. Chromatographic purific-
ation of the residue on silica gel with hexane/ethyl acetate (vol.
2:1) and two-fold recrystallization from acetone from the
fractions which are pure according to thin-layer chromatography
gives 0.3 g of 1,5-bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzylidene]pentyldiamine.

The following compounds can be prepared in an analogous
manner:

1,6-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzylidene]hexyldiamine.

1,7-Bis[2,5-bis(4- [G-acryloy|oxyhexyloxy)]phenylcarbonyl-
oxy)benzylidene]heptyldiamine.

1,8-Bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]lphenylcarbony!-
oxy)benzylidene]octyldiamine.

1,9-Bis[2,5-bis(4- [6-acryloyloxyhexyloxy)]phenylcarbonyl-
oxy)benzylidene]nonyldiamine.




41 [err] signifies [err] 5
nunber of 1 to 16; and is a cross-linkable group such as adlf yk:
met hacryl ate, 2-chloroacrylate, 2-phenyl- acrylate, acryloylp
acryl am de, nethacryl am de, 2-phenyl agryl am de, 10

epoxy, itaconic acid ester, vinyl ethgd vinyl ester, styrene :
mal ei ¢ acid derivative, fumaric acid derivative or a cinnamc acid

| derivative opti op,a||6)ﬁ|§r2’s§_l&gkgg[g\agg}yﬁ@ﬁwyhe&%}|3%¥]pﬁ¥%9ﬁ

carbonyloxy)benzylidene]decyldiamine.

Example 7

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyi-
carbonyloxy)benzoic acid ester] was treated with 1 wt.% of a
photoinitiator (IRGACURE, Ciba Geigy) and 1 wt.% BHT, dissolved
in anisole (2 wt.%) and then spun at 3500 revolutions per minute
on to a glass plate which had been coated with PVA (PVA =
polyvinyl alcohol) and rubbed. The layer was dried at 90°C on a
heating block, then irradiated with xenon light (e.g. for
3 minutes) in a vacuum oven under a vacuum at 90°C. A parallel
orientated nematic layer having a layer thickness of 200 um and
having a double refraction (An) of 0.15 was produced. This layer
functions as an optical retarder.

Example 8

1,6-Hexylene bis[2,5-bis(4-[6-acryloyloxyhexyloxy)]phenyl-
carbonyloxy)benzoic acid ester] was treated with 1 wt.%
IRGACURE and 1 wt.% BHT, dissolved in anisole (2 wt.%) and then
spun at 3500 revolutions per minute onto a glass plate. The glass
plate had previously been coated with methacryloyloxyethyl 3-
(E)-[4-cyano-4'-biphenyl]acrylate and then irradiated with linear
polarized light. Thereby, a predetermined structure had been
inscribed photolithographically by means of a mask in the (PPN)
layer. The 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
remained and was copied faithfully from the new network. A
clear double refraction (An) was recognizable. This layer
functions as a structural optical retarder.



15 and/ or hal ogen. 3. Conpounds a
2, wherein the nmeso- genic residue A represents a residue
[err] wherein rings C and D each i ndependently signify jpheny

i's unsubstituted or substituted with 23 | Daterb%e%mﬁ--- i
pyridine-2, 5-diyl, pyrimdine- 2,5- dly-g-or trans-1, 4-cyclt

represents -CH20-, -COO or -OOC-; [err] signifies a S|ngle
bond, [err] [err] and 30 - Z3, nm have t he sigmificances———
defined in claim 2.

1. compounds of th gereral fornuia | INVNVHRIANVN

X

™~

Q

x~

S

‘ I
wherein
A represents a cross-linkable mesogenic residue;
X signifies a single bond, -COO- -CH20-, -CONH-
or -C=N-; and

Q represents n-alkylene, c-alkylene, 1,4-phenyl-

ene, 4,4'-biphenylene or 2,6-naphthylene.

2. Compounds according to claim 1, wherein the
mesogenic residue A represents a residue of the general formula

e e
n o II
wherein

rings C and D each independently signify 1,4-phenylene,
which is optionally substituted with
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;
4 | signifies ~CH2CHz-, -CH20-, -CO0O-, -00C-,
| —~(CH2)4- or -(CH)30-;
z2 - signifies a single bond, ~-CH2CH2-, -CH20-,

-OCHgz~, ~CO0~, -00C~, —(CH2)4—, -O(CH2)3~
or —=(CH2)30-;
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acryl ate, 2-phen

nmet hacryl at e,
vi nyl oxy or epoxy;

Z3 signifies —(CH2)m~, -(CH2)mO—-, -O(CH2)m-,
) —(CH2)mCOO0-, ~O0C(CH2)m~, ~(CH2)mOOC-
or ~COO(CH2)m—;

n isOor 1,
m is a whole number of 1 to 16; and
R is a cross-linkable group such as acrylate,

methacrylate, 2-chloroacrylate, 2-phenyi-
acrylate, acryloylphenylene, acrylamide,
methacrylamide, 2-phenylacrylamide,
epoxy, itaconic acid ester, vinyl ether,
vinyl ester, styrene derivative, maleic
acid derivative, fumaric acid derivative or
a cinnamic acid derivative optionally
substituted with methyl, methoxy, cyano
and/or halogen.

3. Compounds according to claim 2, wherein the meso-
genic residue A represents a residue of the formula

n - II
wherein

rings C and D each independently signify phenylene,
- which is unsubstituted or substituted with
fluorine, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or trans-1,4-cyclohexylene;

2t represents -CH20-, -COO- or ~00C-;

Z2 signifies a single bond, -CH2CH2-, -CH20-,
~-0OCH2-, -CO0O- or -00C—; and -

Z3,nand R have the significances defined in claim 2.

4, Compounds according to any one of claims 1 to 3,
" characterized in that the mesogenic residue A represents a
residue of the formula
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wherein

R1 signifies acrylate, methacrylate, 2-chloro-
acrylate, 2-phenylacrylate, vinyloxy or epoxy;

Z33 signifies —(CH2)m'=, ~(CH2)m'O-, ~(CH2)m'COO- or
—(CH2)m00C-,

m' is a whole number of 4 to 12;

ring C signifies 1,4-phenylene, which is optionally

substituted with halogen, or trans-1,4-cyclo-
hexylene; and .

Z1 signifies -CH2CH2-, ~-CH20-, -COO-, ~00C-,
—(CH2)4~ or —(CH)30-.

5. Compounds of the formulae
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contain, in addition to one
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15 or nor e—conpounds ¢ o‘f—f—r__[a 1, one or nore conpounds fr
the formul ae err rji wherein [err] and [err] each
represent al ui I| "“ Ent'h 2 to 12 carbon atons; X reprn
hydr ogen, ne, brom ne, chlorine or cyano;

signifies a whol e nunber of 1to 16. 8..4.5 The use of conpounds according to
any one of clains 1

| I,O-Cm'Ham"O—O— COO‘QOO C-—O—O" Cm'Hzm"O: V4

CpHzp

\_< =CmHam" 'O—O— Q— —O—O CHam' ‘°>_/
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wherein m' signifies a whole number of 4 to. 12 and p
signifies a whole number of 2 to 12.

6. Cross-linkable, liquid crystalline mixtures consisting
of at least 2 components, of which at least one component is a
compound of formula | defined in claim 1.

7.  Cross-linkable, liquid crystalline mixtures according
to claim 6, characterized in that they contain, in addition to one
or more compounds of formula |, one or more compounds from the
group of the formulae

0
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ﬂo-c,..uz,.ro.-@- coQ 43 00c < H—0-Cuhzn- 0>\ .

0
R'0 0
°‘©“o-*( .
R

1\



to 5 in their tress-linked state for optical building el errer“E:

use of: crossml nkabl e lTqurd-crystalline m xtures according CREELAGWgNErSHFET
in their cr

Wity s (e AL

am—r—

UCO'OCN

Vv
\-«g ena{O4 g-@-cn

Vi
v oHazO-O-on

o ' Vil

wherein R1 and R2 each independently represent alkyl or
alkenyl with 2 to 12 carbon atoms; X represents hydrogen,
lower alkyl, fluorine, bromine, chlorine or cyano; and m
signifies a whole number of 1 to 16. v o

8.  The use of compounds according to any one of claims 1
to 5 in their cross-linked state for optical building elements.

9. The use of cross-linkable liquid crystalline mixtures
according to claim 6 or 7 in their cross-linked state for optical
building elements.
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PHOTO-CROSS-LINKABLE LIQUID CRYSTALS
Abstract

The present invention is concerned with photo cross-
linkable liquid crystals of the formula

X\o
Se

. I
wherein |
A signifies a cross-linkable mesogenic residue;
X signifies a single bond, -COO-, -CH20-, -CONH-

. or -C=N-; and

Q signifies n-alkylene, c-alkylene, 1,4-phenyl-

ene, 4,4'-biphenylene or 2,6-naphthylene;
liquid crystalline mixtures which contain such compounds as well
as their use in the cross-linked state for optical building
elements.



