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with an appropriate amount of a photoinitiator, can be oriented on
a substrate or in a cell by suitable orienting layers or in a field
and then in this state can be cross-linked by irradiation with
light of a suitable wavelength. The structure thereby produced is
15 preserved even at high temperatures. Thus, optical components
such as, for example, wave guides, optical grids and filters,
piezoelectric cells and cells having non-linear optical (NLO)
properties, etc. can be produced. Such optical components can be
used, for example, for frequency doubling (SHG) or in colour
20 filters.

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

25 materials for optical filters should have a strong absorption in a
direction perpendicular to the filter surface.

In addition to the general interest in photo cross-linkable
liquid crystals for optical components, such liquid crystalline
30 materials are suitable as a cladding for 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 coefficients and. thus reduces microdistortion
losses. This leads to an increased mechanical stability.
35
The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in usual solvents
and a good stability towards electric fields and electromagnetic;
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liquid crystals for optical conmponents, such liquid crystalline materials
are suitable as a cladding for glass fibres for optical data transm ssion.
The use of such materials increases the elastic nodulus in the
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ature range from about 25[err]C to about +100[err]C, especially from
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15 therefore favourable for a good orientability. This spontaneous
polymerisation leads to the formation of domains, by which the
optical and thermal properties in the cross-linked layers which
are produced can be significantly influenced. The melting point
can be reduced by the production of complicated mixtures having
20 several components, which indeed permits a processing at lower
temperatures, but brings with it the danger of a crystallization
of the conventional polymerisable liquid crystals. Photo-
chemically oligomerisable or polymerisable compounds are
described, for example, in EP-A-0 331 233.
25
There is accordingly the need, for use in optical
components, optical filters, channel waveguides, Mach-Zehnder
structures, homeotropic layers, etc., to produce photochemically
oligomerisable or polymerisable compounds which are
30 distinguished by an especially high optical anisotropy An. They
should have. low melting points and clearing points in order that
the viscosity at normal processing temperatures in the liquid
crystalline state is not too high. Further, they should be
orientable and structurable as domain-free as possible and should
35 also have an excellent thermal stability and long-term stability
in the cross-linked state. Moreover, especially for channel wave
guides, Mach-Zehnder structures, homeotropic layers, etc., they
should have a positive dielectric anisotropy and be capable of



can be reduced by the production of conplicated m xtures having 20 several
conponents, which indeed permts a processing at |ower t enper at ur es,
but brings with it the danger of a crystallization of the conventi onal
pol ynerisable liquid crystals. Photo- 3 chem cally oligomerisable or

pol ymeri sabl e coppounds ar . scrihed, for exanple, in EP-A-0 331 233.
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wherein
rings A - F each signify pyridine-2,5-diyl, pyri-

20 midine-2,5-diyl, trans-1,4-cyciohexylene,
trans-1,3-dioxane-2,5-diyl or independ-
ently of one another 1,4-phenylene
optionally substituted with halogen,
methyl and/or cyano;

25 Z1, 72 and Z7 independently of one another signify
-CHz-(CH2)s-, -(CH2)s0-, -O(CHz)s-, -COO-,
-00C-, -(CH2)sCOO0- or -(CH2)s00C-;

3

135

Z3,74 and Z8 independently of one another signify a
single bond, -CH2CH2-, -CH20-, -OCH2-,
30 -C00-, -00C-, -(CH2)4-, -O(CH2)3- or
-(CH2)30-;
Z5 and Z6 signify -(CY2)s-, -O(CY2)s-, -(CY2)s0-,

-(CY2)sCO0-, -(CY2)s00C-, ~(Si[(CH3)2]10)s-,
-OCH2(Si[(CH3)2]10)sSi[(CH3)2]CH20- or
35 . -NHCH2(Si[(CH3)2]0)sSi[(CH3)2]CH2NH-;



The present invention now provides conpounds which are 10 outstandi ngly

sui tabl e as single conponents or as conponents of liquid crystal
m xtures for the aforenentioned uses. The object of the present
invention are conpounds of general forhul a | [err] 15

wherein rings A- F . each sigpify pyrigdine-2 5-diyl, pyr.i- 20
mi di ne- 2, 5-diyl Y trans-1 ,4-cy<§'8ﬂ&5§ﬁ Mog)én or' fluorine;
trans-1 , 3-di oxanﬁanﬁadﬂw or inddperdently of one another signify O, 1 ently

of one another 1 , 4- phenyl ene or 2; optionally
substituted w th hal ogen, ' met hyl and/or cyano;
25 Z[err],8 Z[err] and Z[ signifiesi adubelﬁmumberobfohdcnﬁcﬁ her signify

e o e et

Z[err] I ndependent |y of one
singl e bond, -CH2CH2-, -CH[ err]CM2=COCHxCDO-, 8H2=C(CI)-CO0-,

-COO, -0O0C CH
O 000 (e DI Ter ] cp RS GODE! Elip R xtN
-(CY[err])[err]-, -Q(CY[err])s- CH2(=CH-€Q CHZ-'-C(CHB CONH-,
Cy2 , CY2) sOOC- Si [ .. -,
(OCH[)er (SI[((CI-B)%ZI’I’]]O)S(SII[( ggrli OF&th)Cg%IH
- NHCH2( Si [ (CH3) 2] 0) sSi [ (CHB) 2] @ﬁ&ﬁﬁ( OR')-CH2-C00-, CH2=CR-0-,
CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR")-,
cis,trans HOO-CR'=CR'-COO-,

H,C—CH N
2 \0/ ’ \ / CH=CH- or
R /==
CH=CH-COO-
15 \ 7/
Ph signifies phenyl;
R ,, signifies lower alkyl;
R" signifies methyl, methoxy, cyano or
halogen, with the proviso that R1-Z5 and
20 R2-Z6 contain no -0-O- or -N-O- groups;
R3 signifies hydrogen, halogen, cyano or an

alkyl, alkoxy, alkoxycarbonyl or alkanoyl-
oXy group optionally substituted with
methoxy, cyano and/halogen; and
25 X1, X2 and X3 independently signify hydrogen, halogen,
cyano or lower alkyl,
whereby the two rings B and D can be the same or different when
m is 2 and/or n is 2.

30 Since the compounds of formula | in accordance with the
invention or their mixtures have a mesophase, they can also, prior
to the cross-linking, be oriented on an orienting layer and/or by
the application of an electric or magnetic field. A uniform layer
is produced in this manner.

35



4 Y signifies hydrogen or fluorine; m n,

and r I ndependently of one another signify 0, 1

or 2; S signifies a whole nunber of 1 to 16; 5

Rlerr] and R2 signify cross- i nkabl e groups of the

Sc‘:}—{zga ure CH= Cﬁ’refeqa%ﬂw tHe cross-linkable GRuUR Ig} s&%ﬁesﬁm Ph- .

CH err] —CHC@-I}JI—GHZGIGZ(QB(:{HQD@Q@HZ C¢ChH-COO0-, CHz C(Ph)-COO-,

CH2=C(d ) - h) e -

oo oo %ﬁ)@b& C@E}CH -CONH-, CH2=C(CH3)-CONH-, C% -C(Ph);,,

Ph- CH=CH- | G(QmﬁCH-O- CH2=CH-00C-, -cis,trans o€ 0Q-£ks=CR"-CO0-

HOO CR SCR' COO, [err] Ph signifies phenyl;

R Si gnlﬁi\o ower al kyl; R' signifies

met hyl , Qx-ycH.cyano r hal ogen, with the

provi so thtzﬂta B{'err}p andCI_éDCH Rlerr]-Z[err]

contain no -0-0- o N-O gr oups; R3 signifies

hydr ogen, hal ogen, cyano or an al kyl', al koxy,

al koxycar bonyl y n 0 oup optionally

substituted w t%hé"léﬁq? énd R" have the Slgmﬁctaﬂceygwe{/'aﬁ%og%d/ hal ogen; and

25 Xerr], Xerr] and X err] i ndependent |y signify hydrogen,

[16“ ogen.,g 5 These are the resndues{iwgﬂ@hoéah %ﬂcré‘sk%inked wher ebyrt 26

2@ rings ph%nc cRe?nalrc]:aHy aﬂersgﬁgn 5t|0|'1 oF tﬁe compounds of ?orml?l% {O 'S
in a field.

Especially preferred groups R1 are CH2=CH-COO-,

15 CH,=C(CH3)-CO0-, CH,=CH-0- and HZCBCH-
Hydrogen, fluorine, chlorine, cyano and methyl are
especially preferred groups X1, X2 and X3.
20 The terms used above will be explained hereinafter:

"1,4-phenylene optionally substituted with halogen, methyl
and/or cyano" embraces in the present invention 1,4-phenylene
and 1,4-phenylene mono- or multiply-substituted with fluorine,

25 bromine, chlorine, methyl or cyano, such as, for example, 2- or
3-fluoro-1,4-phenylene, 2,3-difluoro-1,4-phenylene, 2,6- or 3,5-
difluoro-1,4-phenylene, 2- or 3-chloro-1,4-phenylene, 2,3-
dichloro-1,4-phenylene, 2,6- or 3,5-dichloro-1,4-phenylene, 2-
or 3-bromo-1,4-phenylene, 2- or 3-methyl-1,4- phenylene 2- or

30 3-cyano-1,4-phenylene and the like;

"halogen" signifies in the scope of the present invention
fluorine, chlorine or bromine, especially fluorine;

35 "alkyl, alkoxy, alkoxycarbonyl or alkanoyloxy group
optionally substituted with methoxy, cyano and/or halogen™
embraces in the scope of he present invention groups in which the

q



30 Since the conpounds of formula I in accordance with the

invention or their mxtures have a nesophase, they can also, prior to
the cross-linking, be oriented on an %rl enting |ayer and/or by the
application of an electric or magnetic field. A uniformlayer

produced i %l!{)ﬂ residii€®€an straqug& c%!n or brgpglge&_an%_erefer% haé

Pref erably, e cross I nka
CH2=C( CH3) -Icte- 1 cwhgmayom@o @Iﬂrfzs(nawamdw mono-crRguultiRlyr ph-

CH err] —%ﬁ%’t’hut&ﬁwﬁ@pﬂ%t@* %%-ﬁ&’}’ar fluorfdd\rchigrideeor] =CH O,
CH2=CH OOC;, -cis,t V\:heI‘EInR'

and R’ havé?fpméﬂsrgrfﬁ%r%@&#’é:@)d?r\ﬁé‘ﬁf%@éoup§oafé melhﬂeﬁhé(rl:epmgy esi dues
whi ch can lmutgt OpentylpImdthoxy,pbmwemamﬂbxy,amoxw eegtcmy,on of the

conpounds QF@@%‘ cﬂuﬁﬁhﬁy%"v %%Eh?%ﬁ% o% %Q%Q ferred

groups R[eg)lr? hd [err]
Hydr ogen, fIropoxysarbonyt,i teflusyemetind, rtn;tfhmroanethoxy,esa)acZal ly preferred
g;gluglsnéger eﬂrﬂet{c?]%ét%)?ﬂ ekFifluorédcetyloxy! "@MGFSRFRRBNTENSKYY | | be
E cyanoetﬁyl 2-fluoroethyl, 2-chloroethyl, 2-bromoethyi,
10 2-methoxyethoxy, 2,2-difluoroethyl, 2,2,2-trifluoroethyl and the

like;

"lower alky!" embraces in the scope of the present invention
straight-chain or branched residues with 1 to 5 carbon atoms
15 such as methyl, ethyl, propyl, butyl, pentyl, i-propyl, i-butyl,
t-butyl and the like.

The mesophase type of the compounds in accordance with
the invention can be influenced by varying the rings in the side-
20 chains. Thus, aromatic rings such as phenylene have the tendency
to produce smectic phases, while saturated rings such as trans-
1,4-cyclohexylene or trans-1,3-dioxane-2,5-diyl rings promote
nematic tendencies.

25 Preferred compounds have general formula |-A
zmizwzn
I-A
wherein
30 Al, Bl and E? independently of one another signify 1,4-

phenylene optionally substituted with
fluorine, pyridine-2,5-diyl, pyrimidine-
2,5-diyl or trans-1,4-cyclohexylene;



"1, 4- phenyl ene optionally substituted wth hal ogen, nethyl and/ or

cyano” enbraces in the present invention 1,4-phenylene and

1, 4- phenyl ene nono- or rmultiply- substl tuted with fI uorl ne, 25 brom ne,
chlorine, nethyl or cyano, such as, fdr exanple, 2- 3-fluoro-1
, 4- phenyl ene, 2 di fluoro-1 ,4- hnyle o) di f o- 1|
, 4- phenyl ene, 22§3r 3-chloro-18 'an‘g%nyeaiﬁ'q&‘ 3 éHZO “di” @@Q’ho éE)%

, 4- phenyl ene, - or 3 5-di chI-QCH2)4- pHOMHL )a®-; 2-

3 brono- 1, 4- phe Iene - or 3- Ie e, or

3-cyano- 1, 4- phe Iene and t he IS%F%S sm%i]e ’oggﬁ Os’l gﬁa‘q e€in the
scope of the present invention- OOC*FI uorine, chlorine or brom ne,

especi algl y fluokisne; 35 - @ gay_bonyl or

al kanoylsoxy ar oup opti onaII su ést f% 233/ Léﬁé¥ g(j/ cyano and/ or
hal ogen" enbraces in the scbpd2ds' Q;o‘pﬂéséq%‘flz?s\()@rﬁ'bon groups in which
t he Z71 signifies -CH @. or &GYL ;residue can be

strai ght-chain of branched and re £ S rbon atoms. The
groups can be mSno- or nulti pI)?p ni '%u%s‘%?%t QH"'\‘/!?qrhofn]-:?[ f#@xs scyano and/ or
fluorine, chloriRid or br om signifi@st CHlZl::ﬂH-‘ﬁQ{DQf EHeC(@HLPE£C0e net hyl ,

ethyl, propyl, 5 butyl, pentyl, nethox q-hz@eyCHpr opyl oxy, butoxy,
acyl ox propanoyl oxy, but &i‘dfﬁ - At KoXycar bonyl , ethoxycarbonyl,
pr opoxéc?ar bony

3brlfluoromsthyl J‘Ifh r onet OX}/’ ma,Z,Z-
trifluoroet hoxy, rifluoroacety {ﬁesc QR CYshemdomsty alkyl or

2-cyanoet hyl, 2-fluoroethyl, 2- aﬂhbgycatﬂwh I;2- bronoet hyl, 10 .
2- met hoxyet hoxy,q 2,2-difl uoroetg?é/hﬁe% 6 grtf |afrldjoroet hyl and the i ke;

X1, X2 and X3 have the significance given under formula
15 I

Particularly preferred are compounds of formula I-A in
which q is 0, such as, for example, compounds of general formulae

la-lc
@ oOyreoon L
<CH2)S-— —@ Q R

20

/‘j(mcw@_Q .
frencere

25 1-b

R32



"l ower al kyl" enbraces in the scope of the present invention
straight-chain or branched residues with 1 to 5 carbon atons 1 5 such as

net hyl, ethyl, propyl, butyl, pentyl, i-propyl, i-butyl, t-butyl and
the like. The masophase type80f t he corrpounds I n accordance with
the invention can bg influenced by varying the rings in the side- 20
chains. Thus, aro ic rings such as phenyl ene have the tendency to
produce snectic es, while g=& o |ngs such as trang-
1, 4-cycl ohexyl e 00—(CHa)Rso 15 @ 3 nemati c
tendencies. 25 Preferr& A |- A
[err] wherein 30
i ndependent |y of yone-dabi)hed .— R32
phenyl ene opti onM subst i tut fluori ne,
pyridi ne-2, 5-diyl, ri mdine- 2‘5 diyl or
trans-1, 4-cycl ohexyl ;
l-¢c
wherein R32 signifies fluorine, chlorine, cyano or
5 alkoxycarbonyl; and the remaining symbols are as defined

above.

Compounds of formula I-a in which R32 signifies cyano or

alkoxycarbonyl and X1, X2 and X3 signify hydrogen are particularly
10 preferred.

Also preferred are compounds of formula I-B

) wwwz@&
OO A S0

15 [-B

wherein

A2,B2,B3 and E2 independently of one another signify 1,4-
phenylene optionally substituted with
fluorine or trans-1,4-cyclohexylene;

20 212 signifies -(CH2)2C00-, -(CH2)s'CO0- or
-(CH2)s'0-;
Z52 signifies -(CH2)s'-, -(CH2)g'0-,
-(CH2)s'CO0- or -(CH2)s'00C-;
z72 signifies -CH20- or -COO- ;
25 s' signifies a whole number of 3 to 12;

R12 signifies CH2=CH-CO0-, CH2=C(CH3)-CO0-,



7 Z[err] signifies -CH2CH2-, -CHerr]O, -COO, -0OC,

-(CH err])[err]- or -(CH2)30-; Z[err] signifies a single
bond, -CHerr]0-, -COO or -00C-; 5 Z[ err]
signifies -(CHerr])s'-, (CH[err])s S,

-(CHerr])s'"COO or -(CHerr])s' OOC 6[derr] signifies
-CHerr]0- or -COO; TH 2 nifies a whole nunber of 3
to 1 2; Rlerr] 75|gn|Q|es CH’LG:CH-CCD CH2=C( CH3) - COO- ,

10 R33 CH2= C'é@nlﬂ%fs haldden, cyano 0R3alkoxycarbonyl
signifies hal ogen, cyano, |ower_al. Ifly 8

al koxycar bonyl ; q q signifies °§|b’mf|es 0 or 1 and

Xerr], Xerr] dXXamd X3 hdave tthessignificarme gigen amdeddormatanul a 15
l. 5 Particularly prefgrred are conpounds of fornmula I-Ain
which g7is 0, such as, for exanple, conpounds of general fornulae la-1c
20 [err] 8 [err]
Particularly preferred are compounds of formula I-B in
which g is 0, such as, for example, compounds of general formulae
Id-lg

10

X2

o]
‘/ O—(CHgs-O \ 7/ \ / CHy-CHy-- COO X3
O-(CH,)s—0 o B CH,-CHop--COO R
\\ (CH). \ /" \ / 2-CHy I,
o]

i-d

X2

0
I 0—(CH2)s-0 CHz-CHz-CH,0O X2
\ —(CI—!2)5~OCH2-CH2- CH,0 R34
H X1
o]

‘ O—(CHy)s -O(CHz)s -CO0
—(CHz)s—O O O O (CHa)3--COO
\ 6 e

1-f

15



wherein R32 signifies fluorine, chlorine, cyano or 5 al koxycar bonyl ;

and the renmai ning synbols are as defined above. Conpounds
of formula 1-a in which R32 signifies cyano or al koxycar bonyl and
Xerr], Xerr] and X err] signify hydTQgen are particularly 10 preferred.
Al so preferred aregconpounds of formula |-B [err] wherein

Alerr],B[err],B[lerf] and E2 i ndepenBently of one another si %ni fy 1,4-
phenyl ene opti oZaI Zy substi t ity o X¢ fluorine or
trans-1 , 4-cycl bheRy(@hd—-O cHg{i e X3

-(CHerr])[err]C00-, -(CHer -(CH2)s' O ;
Z[err] signifies -(C y
-(CH2)s' COO- or \( X (CH,)40 R
X1
0 F F
I-g

wherein R34 signifies fluorine, chlorine, cyano or alkoxy-
5 carbonyl; and the remaining symbols are as defined above.

The compounds of formulae I-A and |-B are very readily
accessible synthetically and can be produced, for example,
analogously to the methods illustrated in Schemes 1 to 10. Thus,

10 2-hydroxyphenols can be reacted with (w-acryloyloxyalkyloxy)-
substituted carboxylic acids in a manner known per se. This
esterification can be effected, for example, via the corresponding
methanesulphonic acid ester in tetrahydrofuran or in the presence
of N,N'-dicyclohexylcarbodiimide (DCC) and 4-(dimethylamino)-

15 pyridine (DMAP) in dichloromethane or another suitable solvent
such as e.g. chloroform. The 2-hydroxyphenols can also be reacted
in a Mitsunobu reaction with (w-acryloyloxyalkyloxy)-substituted
benzyl alcohols. This etherification can be effected, for example,
at room temperature in the presence of diethyl azodicarboxylate

20 and triphenylphosphine in tetrahydrofuran or another suitable
solvent such as e.g. N,N'-dimethylformamide. The 2-hydroxy-

phenols are known or can be prepared according to methods known
to a person skilled in the art.

25 In the Schemes the symbols have the aforementioned
significances.



Z[err] signifies -CHerr]0- or -COO; 25 s'

signifies a whole nunber of 3 to 12; R1L 2 signifies
CH2=CH COO-, CH2=C(CHerr])-COO, 9
CH2=CH O or [err] R33 11 signifies hal ogen, cyano or
al koxycar banyl q signifies 0 or 1, Xerr], X2
and X[err]gcxehg%é the significance given under.fornula 5
1. Particularly preferred are conpounds of forrmula I-B in whi ch
g is 0, such as, for exanple, conpo of general fornul ae Id-1g 10

\ O—(CHg)g -O COOH

o)

DCC, DMAP, CHxClo HO—@-CHO
\ O-CHas “O'Q‘

O

Cl’03, Ho804, H20, (CH3)QCO

@ ©

\ O—(CHy)g - O COOH
o}
o
1. MsCl, (CzHs)sN, THF| 2. DMAP,HO R32
0

L

O~(CHzlg -0 —@c oo@coo
O-(CHa)s -o@ co o@ coo R32

L

O



[err] 10
F F [err] wherein R34 signifies fluorine, chlorine,
cyano or al koxy-

12

Scheme 2

\ O—(CHa)g -o@— COOH
0 HO
DCC, DMAP, CH,Cl,  |H O—OC HO

0

/ O—(CHg)s-—O@COO
\ O—(CHy)g - @-coo CHO

Cf03, H2304, Hgo, (CH3)2CO

o

O

/ O-(CHo)g -o-@coo
\ 0—(CH2)5-—O@COO COOH

O

1. MsCl, (CzHs)aN, THF | 2. DMAP, H oO R31

]
/ O-(CHa)s -o—@coo
\ O—-(CHy)g -o@—coo coo—@ R

o

o}




5 carbonyl; and the remai ning synbols are as defi ned above.

The conpounds of fornulae I-A and |1-B are very readily accessi bl e
synthetically and can be produced, for exanple, anal ogously to the
methods illustrated in Schemes 1 to #® Thus, 10 2-hydroxyphenols can be
reacted w th %h%héL acryl oyl oxyal kyl oxy) - substituted carboxylic acids
in a mannePck se. This esterification can be effected, for
exanple, via the corresponding met hanesul phonic acid ester in

tetrahydrofuran or in the presence
(DCC) and 4-(di met hyl am no)- 1HO-P

di cycl ohexyl car bodi i m de
cihn di chl oronet hane or

anot her suitabl e sol vent such /'g. roform The 2-hydroxyphenol s
can al so be reacted in a Mtsunobu reaction with

([err]- acryloyloxyalkyIox¥¢o§ymgﬁy@uq?q340HﬂbqﬂzyI al cohols. This
etherification can be effected, for exa at roomtenperature in the

presence of diethyl azodicarboxylate 20 and_triphenyl phosphine in

t et rahydr of uran or anot@g% églta | e o) ‘ SUﬁh as e.qg.

N, N - di net hyl f or mam de. 'é 2)ﬁy I ON are known or can be
prepared accordi ng to nethods known to aperson skilled in the art. 25
In the Schenes the synbols have the af orenenti oned signi ficances.
Scheme 1 [err] DlBALIhexane[

HO—-(CHa)g — CHO
o)
//—J( ]DCC DMAP, CH,Cla
o
/ O—(CHy)s -O —.——.—CHO

CrOa, Hz804, HaO, (CH3)2CO j
O

/ O—(CHa)e —O HCOOH
1. MsCl, (C2Hs)3N, THF l 2. DMAP, H O‘O

O

/ ~(CHg)g -O "coo
\ : —(CHa)s —0 O cCOO0



12 Schene 2 [err] 13 Scheme 3 [err]

14

=N
O
\ N
Hs,Pd/C, NaOAg, AcOEt’
=N
HO—<: ,)—@—CHO
\' N
KoCOg, butanone | HO-(CHg)g—~Cl
—N
HO"(CH2)s"O—€ )—@—cm
N
o)
H lDCC DMAP, CH,Cl,
Moo

CrOg, HaS0y4, H0, (CHs)QCOl

/ ’<' =N
/ O-(CHz)s~O —{ )—@—COOH
N
HO
1. MsCl, (CsHs)aN, THF l 2. DMAP, HOO Rr32

O

. oL TOeno
el O o

Scheme 4

14 Schene 4



[err] 15 Schene 5

[err] 16 Schene 6 [err]

15
Scheme 5

0

/ =N

I O-(CHy)e -o{ )—Q—CHO
N

NaBHy, CH3OH, CoH50CoHs l
o)

/—4 —N
/ O—~(CHyp)g -o-<: ,)—QCHZOH
N
DEAD, TPP, THF‘ HOQ R32

HO

o

/ =N

' O~(CHys -o—<: ,}—@—cmo
N

\\—-( ~(CHo)e —o{Z)—@— CH204©—
0

R32



17 Schene 7 [err] 18 Schene 8 [err]
Schene 9

16

O
C >‘(CH2)s'-1-—C>.....<:>—COOCH3

HCI, toluene

OHC~(CHy)g. 1—@ <:>-—COOCH3

NaBH4, H20, dioxane 1

HO—(CHa)s-—Q--"-O—COOCHs

1.KOH, H20, CgHsole. HCI

HO—(CHZ)S--—O-----O—COOH

O
/—-(< lucc DMAP, CHxCls
/ 0—(CH2)S—<:> O—COOH

1. MsCl, (Csz)aN THF ] 2. DMAP, HO—@—R32

0—(cH2)s——<:> O—
OO

Scheme 6

19



F F [err] 20 Scheme 10 = [err]

17
Scheme 7

O
oo son, + o YN
H

Pd(PPh3); K3PO,
dioxan

O
HO-(CHz)S'——O
H
O

l ~,

DCCI, DMAP

L OO

J HCOOH, toluene
O
\L<OO-(H20)S'— O Q I‘ » H

l CrO;, H,S0,, (CH,),CO

(0]

\_%wzms-_ ) ”«H H on
l EDC, DMAP, HQ:?}F@

Rw% 33



A smal | armount of BHT (2,6-di-tert.-butyl-4-nmethyl- 5

phenol /" but yl hydr oxyt ol uene") is adm xed in each stage in order to stop
undesi red thernmal cross-1inkage. Compounds of fornmula | in which
the cross-Ilinkabl e side- chai ns arlasdi fferent can be produced by

nono- esteri$¥fl§ﬂej§ 2- hydroxyphenol s with an

([err]-acryloyl'oxXyal kyl oxy) - substi tuted carboxylic acid. Subsequent
esterification with a different ([err]-acryl oyl oxyal kyl oxy) - substi t ut ed

carboxylic acid gives the
asymetri c di est er. Whe caHp@spome
via a simlar tw-stag® process. T g A

part are conmercially aailable. 5 The conpounds of forrmula I can be

used as single conpounds NaBH,, dioxan, water

\\__(C)O—(Hac)S'— OH

Trifluorosulphonic anhydride
lutidine

KOBu,DME ’ C -

HHHZC)S'—&b»Rss

0



or in the formof mxtures with one another and/or wth other l'iquid
crystal conponents. The liquid crystalline m xtures in accordance
with the 10 invention contain at |east 2 conponents, of which at |east one
conponent is a conpound of fornula 1.18 second conponent and optionally
addi ti onal é ﬁgonents can be further conpounds of formula | or other
known | i qui®C @E& | 1'i ne conmpounds having a phot o cross-Iinkabl e group.
One or nore chiral conponents can 15 al so be present in the m xture.

Having regard to the good solubility of the conpounds of formula | and
having regard to their good mscibility with one anot her, the content
of conpounds of formula | in the nixtures in 20 accordance with the

i nvention can be high and can anou 100 wt. The

m xtures in accordance with the inv -ferabl contain, in
addition to one or nore conmpounds O W‘ﬁ”a@e 51y nmor e conpounds
fromthe group of conpounds of the er al fornula% [err]

22 [err] 1) BuLi
ulLi

2) B(OCH3);
3)HCl

R F

(HO)QB‘G-Q—'(Hzc)s.—CHO
Pd(PPh;),
2M Na,CO, \ :o—szC)s —v—@—sr

DME

K F
\ ro—éHQC)s'—o—<i>—<\:—>—C}—mzc)s-—CHo
0

CI'O:;, H2804, (CH3)2CO

K F
N\ rO—ﬂhC)s'—O-@@—@—(ch)s-—COOH
o

H
EDC, DMAP, Z > R

o ren-e O
\ ot @@O> %“O



20

Scheme 10

\_ower O

NaBH,, dioxan, H,O

R F
\_ ot o )y~ tuo-onen
¢}

Trifluoromethanesulphonic anhydride
lutidine

R F
\_<0—€H20)s‘ —@—b—@—m 2C)g—CH,OTH
© H
KOtBu, DME Hobam

O—fHaC)s' —o—@—@—@—mzms
L(o_«ac,s OO Q}

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

Compounds of formula | in which the cross-linkable side-
chains are different can be produced by mono-esterifying
10 2-hydroxyphenols with an (@-acryloyloxyalkyloxy)-substituted
carboxylic acid. Subsequent esterification with a different
(w-acryloyloxyalkyloxy)-substituted carboxylic acid gives the



and 23 [err] wher ein

X signifies hydrogen, fluorine, chlorine, 5
brom ne or nethyl; s' signifies a whole nunmber of 3
to 12; and t gilgni fi es a whol e nunber of 2 to 12;

Z signifjes - err]j- or - - ) .G
signifies Q?MW@F@F&'@%?“%&F §$Trle§9P5‘8%:® asymmetric glethers are 1
, 4- phenyl enecessible via & similar two-stagsiguidesss -THéBtartingor

- (CH ‘' Q. and . i qni f.i ~CH- COO-
C:§4[e£r6]r r:]cz E?_?Q('g;ﬁ"}?_%lgnown &hd in part are coﬁ*rﬁ@?éléﬂie&%_ leg. or lerr]

5 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
10 invention contain at least 2 components, of which at least one
component is a compound of formula . A second component and
optionally additional components can be further compounds of
formula | or other known liquid crystalline compounds having a
photo cross-linkable group. One or more chiral components can
15 also be present in the mixture.

Having regard to the good solubility of the compounds of
formula 1 and having regard to their good miscibility with one
another, the content of compounds of formula | in the mixtures in

20 accordance with the invention can be high and can amount to
100 wt.%.

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

O X o
7 o- (CHo)g —o—@- coo -@— 00C —@— O— (CHa)e- o»‘_\\ 0
N _O-Hag-0-¢ H-coo 00G—(__)-0—(CHals=0,_#
0 0 (@)
e}

_ (CHa),

o
(0] O @)
7~ 0-(CHs -0~ P00~ _9-00c— H-0-(GHae— 0"\ -



15 The production of the conpounds of formula | and of |iquid

crystalline m xtures containing these conpounds is illustrated in nor e
detail by the follow ng Exanples. C si %ni fies a crystalline phase, S
signifies a snectic phase, N signifieéca nematic phase and | signifies

the isotropic phase. 20 Exanmple 1
0.9 g of triethy am-teHapea-HeN)c50s IQEI@-h-O(‘@"z)s'-O loride were
added dropwi se a 5[err]C e stir g, to a &5 sol ution 2.0 g of

4- (4-[ 8-acryl oyl oxyodct yl oxy] phenyl car bo yl oxy) benzoic acid in 40 m

of tetrahydrofuran. The reaction m xXfure was stirred at -25[err]C for 1
hour, treated with 0.28 g of 3, 4-di roxybenzonitrile and 0.05 g of

4- (di met hyl am no) - pyridine, stirr t roomtenperature overnight,
poured into 30 100 m of water and theryextracted three times with 50 m
of di ethyl ether each tinme. The organiLg phases were conbi ned,

washed twice with 100 m of r eac ne, driseq over gnesi um

sul phate, filterwd @nGHeke @1 ce e @.—(CHz)s'—o \

24 Chr omat ograpbi ¢ purification of the residue on silica gel with LV
cycl ohexane/ et hyl acetate (vol. 8:2) and two-fold recrystal - | i zat'i on

froma cycl ohexane/ et hyl acetate m xt (vol ., 8:2) of the fractions
whi ch were pure<ac K@Hﬂg-o@@-@ma boc -S(QHQph-yog’ye 1.2 g of
3, 4-bi s[4-(4-[ 8-acryl oyl oxyocTyl oxy] p | - 0

id e;

car bonyl oxy) phenyl car bonyl oxy] benzoni tr mp. (CSA) 70[err]C, SA-N
1 39[err]C, cl.p. (N1)152[err]C ;(CHz)t

o)

X .
A ~CHg)g = o—@— Co0 -dooc —@-o— CH— 0"\

\YJ
Q 0-(CHg)s--O—O-COOQOOC-@—O—(CHz)s'—ObJ
o} o) o
HN_
(CHz)
HN”
O o) 0
7 o- (CHg)s--O—O—COO —<§ooc @-o—(CHz)S-—o’\_\\ Vi

\—(? -(CHa)g — 0—@— CO0o -@- 00C —@-o— (CH2)¢—0 7,_//
o]

(CHa) o

0 0
% O-(CH2)s~-O—©-COO-@-OOC—@-O—(CHQS-—O»_\\

()55
e
3 ' %@S-R VIl

and



The 4-(4-[8-acryl oyl oxyoctyl oxy] phenyl carbonyl oxy) benzoic 10 acid used as

the starting material was prepared as foll ows: (a). 3.9 g of
N, N - di cycl ohexyl carbodi i m de were added at Oferr]Cwithin 1 5 mnutes
while stirring to a solution of 1.9 §3of 4- hydr oxybenzal dehyde, 5.0 g

of 4-[8-acryl oyl oxyoctyl oxy] benzoi c agid and 0.1 g of
4- (di met hyl am no) pyridine in 100 m of zb@i—@moromet hane. The reaction
m xture was stirred at room tenper AL u overnight, filtered and the

filtrate was concentrated. ChrfB aphic purification of the residue

on silica gel with cycl ohexaneNet1 acetate (vol. 8:2) and two-fold
recrystallization fromethyl acetat _@Qg_ér actions which were 20 pure
according to thin-layer chromatograph v .5 g of 4-(4-

[ 8-acryl oyl oxyoct yl oxy] phenyl car bonyl oxy) benzal dehyde; m p. 73[ er r‘])%.
(b). A solution of 5.5 g of 4-(4-[8-acryl oyl oxyoctyl oxy]- 25

phenyl car bonyl oxy) benzal dehyde in 100 ml of acetone was treated

dropwi se W th 2% ,Rbr&fn Jones' reagent. The m xture was stirred at room
t enper ature overni gBt, poured into, 100 m  of wat ?r and ,,extracted three
times with 50 mXof ethyl acet &i@nilgsh hydrogen, fiagsinggghidiRBases were
conbi ned, washed twice with 10Ghrmiple 89 methyl;each tinme, dried over

magnesi um sul phate, filtered and the i|trate was centyated. The
resi due was recriystallized frorﬁ'gm?'eét ﬁywﬁaﬁﬂgﬁg?e&mfgfg&ﬁté@‘g of
4- (4-[8-acryl oyltoxyoct yl oxy] - signifiesngl wholeo munolgy lnfn2cia 1425 d; m p.
(CGN) 1i16[err]Czcl.p. (N1) Zdﬁéﬁrﬁé"’cd'OCHgde&o Lion). 35

I N

The fol |l ow ng conpounds can be prepare n anal ogous manner :
: G signifies 1,4-phenylene or 2- or 3-fluoro-

10 1,4-phenylene;
S signifies -(CH2)s' - or -(CH2)s'0-; and
R signifies CH2=CH-CO0O-, CH2=C(CH3)-COO0-,

CH,=CH-O- or Hzc\_dCH' :

15 The production of the compounds of formula | and of liquid
crystalline mixtures containing these compounds is illustrated in
more detail by the following Examples. C signifies a crystalline
phase, S signifies a smectic phase, N signifies a nematic phase
and | signifies the isotropic phase.

20

Example 1

0.9 g of triethylamine and then 0.5 g of methanesulphonyl
chloride were added dropwise at -25°C while stirring to a
25 solution of 2.0 g of 4-(4-[8-acryloyloxyoctyloxy]phenylcarbon-
yloxy)benzoic acid in 40 ml of tetrahydrofuran. The reaction
mixture was stirred at -25°C for 1 hour, treated with 0.28 g of
3,4-dihydroxybenzonitrile and 0.05 g of 4-{(dimethylamino)-
pyridine, stirred at room temperature overnight, poured into
30 100 ml of water and then extracted three times with 50 ml of
diethyl ether each time. The organic phases were combined,
washed twice with 100 ml of water each time, dried over
magnesium sulphate, filtered and the filtrate was concentrated.



25 3 ,4-bis[4-(4-]3- Acryloyloxypropyloxy]phenylcarbonyloxy)
phenylcarbonyloxy]benzonltrlIe

, 4-bis[4-(4-]4- acryloyIoxybutyloxy]p@;nylcarbonyloxy)
phenylcarbonyloxy] benzonitrile; 3,4-bis[4-(4-]

thﬁ;YL§¥L$H¢%§§§¥{3§@%@ BYJ fgfac At ¥ ¥he residue on silica gel with

3, 4- bi s[ 4- (cyq!ehaxapeégtlmylyaegyam(;(NpheBkaearhbrtWWfpbd recrystal-

henyl bq
5 4 < (AL T TS/ A58 i vl 12 of

n
dr3gtiens owhich (were pure acgordmg to %/hll’l -layer chromatog-

phenyl carb
’ ﬁ_eﬁi ¥ [cgsr(b %Ggaﬂeow 2% WBO@B!QMM £8P PdXYoctyloxylphenyl-
5 4. b Sl 4- (GRS B aER RVl JRERF PRI FlEsJ1-BxiG-SA) 70°C,

phenylcarbdﬁ&HﬁX&$9@6;chpt(NFB 1380C. 3,4-bis[4-(4-[11
-acryl oyl oxyundecyl oxy] phenyl car bonyl oxy) -
phenyl car bonyl oxy] benzonitril e; 3,4-bis[4-(4-[1

2-acryl oyI oxydo'ﬂeeyﬂa&ﬂ?-]mnyykmlonmtqﬂ;axﬂphenylcarbonyioxy)benzouc
phenyl c

1, 2- bi s| 4- (4 F8ﬁ§%§$?oy oxyo%ﬁy?%xm]a ﬁ%‘ﬁ'yﬂ"é%sré’ f/)[’:)red as JBHOWS
(pkfrgll 382?2[‘?’} (();Xeg)benéeé] egng% R\M\f'-dlcyc ohexy car gdursnpfalgl w%e?g[a?criéa]ag ’ atCI '
3, 4- bi s[ 4- (GQC&NmmI PS8! exinoces | wiie @tﬁ*ﬂbﬁg to a solutlon of 1.9 g of 4-
Cir BPQ{Lo?y o ogéllrkgcﬁar b?@éb)@éyl ;gagﬁel}“[ﬁ agyloyloxy%ctyloxy]benzmc
car bonyl oxyaq:ldealydc@r%@ﬁfoaqumhytafnxm)pyrldme ) 1008[mi rgfC, cl-. p.
(ASfAE): ) [ﬁé?[&FQI%&mFB??%ayocp Vi 5§(a %A{)P‘ctg,f BoNgP 0§(t>;5red at room
phenyl car bmpgy@{wm@v@rmght fl?fcered and the filtrate was

, 4-bi s[ 4- (Acofcéstrated! Oméhfféwr?fbﬁhﬁﬁiﬂuﬁﬁfd&imﬂ BfYthe ¥esidue on

P o b it B SE! ol Aeataongohy§:2) and two-fold
phenyl car borgdrysyalizatiorofybie ety .acetate of the fractions which were
20 pure according to thin-layer chromatography gave 5.5 g of 4-(4-
[8-acryloyloxyoctyloxy]phenylcarbonyloxy)benzaldehyde; m.p.
730°C.

(b). A solution of 5.5 g of 4-(4-[8-acryloyloxyoctyloxy]-
25 phenylcarbonyloxy)benzaldehyde in 100 m! of acetone was treated
dropwise with 25 ml of Jones' reagent. The mixture was stirred
at room temperature overnight, poured into 100 ml of water and
extracted three times with 50 ml of ethyl acetate each time.
The organic phases were combined, washed twice with 100 ml of
30 water each time, dried over magnesium sulphate, filtered and the
filtrate was concentrated. The residue was recrystallized from
ethyl acetate. This gave 3.5 g of 4-(4-[8-acryloyloxyoctyloxy]-
phenylcarbonyloxy)benzoic acid; m.p. (C-N) 116°C, cl.p. (N-I) 2400C
(decomposition).
35
The following compounds can be prepared in an analogous
manner:



26 _ Exampl e 2 0.9 g of triethylam ne
and then 0.5 g of nethanesul phonyl chl oride were added dropw se at
-25[err]C while stirring to a 5 solution of 0.4 g of

3, 4-bis(4-[8-acr yI oyl oxyoct yl oxy] phekﬁ car bonyl oxy) benzoic acid in 40

m of tetrahyd t -o¢5lerr]C
for 1 hour, ﬁgi g&e[B %Nﬁgg W&ﬁg;’(ﬂ%@ém b Pg? 1zonitrile
and 0.05 gpbenylcanbmyhmmihmmmlﬁu dine in 40 m of tetrahydrofuran
stirred at 10 r rn| ht 00, m of water and
t hen extract ed%%%@[?"ﬁgsﬁmqqy t&i&ﬁﬂ Eaf'aaewoxy) time. The
organic phphmyleaﬂaonylmxﬂhenmhadla;w ce with 100 nl of water each
time, dried ov nag esi,um sul phat e, filtered and the filtrate was

concent Pat ed. Enft daf4p 'caCIN'Oﬂ@KNﬂQfEW@W}HhQWCBéEOGMB)M silica gel

with cycl oWéﬁmhy]oxy]@‘eﬁﬁrﬁt,{,@I 8:2) and two-fold
recrystallization from et 6/6 al cohol of the fractions which were pure

accordi ng to t Bi,A-bisfd-(4-[6-=orybeyloxyiexylgxy tpherylzarbonyloxy)-

3,4-bis[4 &Qm oxy]

phenyl car bg) el[rﬁlx%p% H%‘ bonylo onlt ”ez fl uorobenzonitrile; 20 mp. (CI)

85[ e[)r] C4 cl.p3, 4%@[4314l’-[?|%cryloyloxylhe lox3|/]phe)nylcarbgnyloxy)- g g
[ car bonyl oxy) - enzoi'c acid use

as the%g)t a&’?\%&%ﬁ%&ﬁg%%%%@/ follows: 25 (a). 0.6 g

of triethylam '36435{% Wlea P'%yl'"&‘( oxy JpRehPRAbnsbLy)-de were

added dropwis
P hen carbo y benzonitrle

3,4-b|s[4-(4-[1 0-acryloyloxydecyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]benzonitrile;

15 3,4-bis[4-(4-[11 -acry!oyloxyu'ndecyloxy]phenylcarbonyloxy)—
phenylcarbonyloxy]benzonitrile;
3,4-bis[4-(4-[12-acryloyloxydodecyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]benzonitrile;
1,2-bis[4-(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)-
20 phenylcarbonyloxy]benzene; m.p. (C- SA) 89°C, SA-N, 105¢°C, cl.p.
(N-1) 1070C;

methy! 3,4-bis[4-(4-[8-acryloyloxyoctyloxy]phenyl-
carbonyloxy)phenylcarbonyloxylbenzoate;

ethyl 3,4-bis[4-(4-[8- acryloyloxyoctyloxy]phenyl-
25 carbonyloxy)phenylcarbonyloxy]benzoate; m.p. (C- SA) 25°C, cl.p.
(SA-) 1500C;
3,4-bis[4-(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]toluene;
3,4-bis[4-(4-[8-acryloyloxyoctyloxylphenylcarbonyloxy)-
30 phenylcarbonyloxy]-1-ethylbenzene;
3,4-bis[4-(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-1-propylbenzene.



to a solution of 1.0 g of 4-(8-acryl oyl oxyoctyl oxy)benzoic acid in 40
m of tetrahydrofuran. The reaction m xture was stirred at -25[err]C
for 1 hour, then treated with 0.20 g of 4-hydroxy- 30 benzal dehyde and
0.03 g of 4- (di met hyl ani no) pyri dine 26 40 n of tetrahydrof uran,

stirred at roomtenperature overni gigt B ured into 100 mM of water and
then extracted three tines with 50 € di ethyl ether each tine. The

organi ¢ phases Were conbi ned, washed tw ce W|th 100 M of water each

t dried | phat t d h f It t
cgggent;;teedévar'g gg%ﬁ@%by%ﬁ'lﬁ@pﬁﬁﬁeffh b LSO‘P hagﬁ%h%ﬁ%ﬂﬁs\ll\??ca gel
YM t ht ?yhlmmeretan}diedc?tm\msevat -25%) vahite tsmrihg doracrystal -

zati o | BMAehY6F A AgepeI i pRel Corecfyfsg,»\bﬁyq@equxg);@]eﬂ -
tography g@aébonxa @(yabeszatmag(durp 84@cm | iofytetxglayesofscanphdhegl -

gagbgng:c 0>§¥é§ Al i@v&e &3 sflﬁ'éd a"'_tG[-ESOCI:Q()r ¥ hour, theb) treatego! ution of

oxy] phenyl (‘!‘é!F'B &?@x )%ﬁréz/zﬁ%ﬁs%'g‘ %%bﬁngn't&ﬂ%t% Q> 9 of;reated

dropwi se aM-QBi?ﬁéﬂQyermhoapy‘ndﬂie Jjandg mle@ﬁetétraﬁydrofmm; estirredvas
stirredq at Ogerr Citor

pour ed litht 599" & m\P%rfat\w,g? qﬁ&gqﬁt |h[?e lge%i Elﬁ?mﬁﬁm@ﬁ #Jw%ﬁﬁ{@n er ni ght

washed wi t ltheat extractedhthredr timdes Mith [j@venlOoﬂ djethyl ethér each
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ml of water each tlme, dried over magnesmm sulphate,
filtered and the filtrate was concentrated. Chromatographic
15 purification of the. residue on silica gel with cyclohexane/ethyl
acetate (vol. 8:2) and two-fold recrystallization from ethyl
alcoho! of the fractions which were pure according to thin-layer
chromatography gave 1.2 g of 3,4-bis[4-(4-[8-acryloyloxyoctyl-
oxy ]Jphenylcarbonyloxy)phenylcarbonyloxy]-2-fluorobenzonitrile;
20 m.p. (C-1) 85°C, cl.p. (N-1) 3°C.

The 3,4-bis(4-[8-acryloyloxyoctyloxy]phenylcarbonyloxy)-
benzoic acid used as the starting material was prepared as
follows:

25 (a). 0.6 g of triethylamine and then 0.4 g of methane-
sulphony! chloride were added dropwise at -25°C while stirring
to a solution of 1.0 g of 4-(8-acryloyloxyoctyloxy)benzoic acid in
40 mi of tetrahydrofuran. The reaction mixture was stirred at
-250C for 1 hour, then treated with 0.20 g of 4-hydroxy-

30 benzaldehyde and 0.03 g of 4-(dimethylamino)pyridine in 40 ml
of tetrahydrofuran, stirred at room temperature overnight, poured
into 100 ml of water and then extracted three times with 50 ml
of diethyl ether each time. The organic phases were combined,
washed twice with 100 m! of water each time, dried over

35 magnesium sulphate, filtered and the filtrate was concentrated.
Chromatographic purification of the residue on silica gel with
cyclohexane/ethy!l acetate (vol. 8:2) and two-fold recrystal-
lization from a cyclohexane/ethy! acetate mixture (vol. 8:2) of



3 ,4-Dbis[4-(4-[3-Acryl oyl oxypropyl oxy] phenyl car bonyl oxy) -

phenyl car bonyl oxy] - 2- f | uor obenzonitril e;
3,4-bis[4-(4-[4-acryl oyl oxybutyl oxy] phenyl carbonyl oxy)- 20
phenylcarbonyloxy] 2-f1 uor obenzoni t rid7e;

3, 4- bi s[ 4- -acryl oyl ox pentyloxy]phenylcarbon | oxy)

phenyl car b 9| REtLoNs whic bwezgnpurma;ccordmg to tberay@[sph(qtr[a-
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h | b | t
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n
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phenyl car bonyl oxy] - 2 fl uorobenzonitrile;
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2-acryl oyl @%‘#ﬁ zpesu&émﬁvécmoomﬂ ﬂWater and filtered, the filter
phenyl ¢ rbon

B S At W yPRhBASRTh Watek 04 heBofiyed, This gave 0.4 o
phenyl car b@fy|3Q4)‘brs(l4-{8l-alonr}dbym>qnmtyloxy]phenylcarbonyloxy)benzmc

8%@ 4-Dbi s[ 4-(4-[ 6-acryl oyl oxyhexyl oxy] phenyl carbonyl oxy) -
phenylcarb ?oxy]-l - chl or obenzene;
3, 4-bi s[4- (4-[6-acryl oyl oxyhexyl oxy) phenyl car bonyl oxy) -

phenyl car bonyl ghd i| ﬁgﬁ%ﬁﬁ DRd e loaous
3, 4-bi s[ 4- &“ {16 acry\ OR’F exé?oxyfp%%n;tl)lecgr oanryldolxnyjgm analog
phenyldé}b INaeY) - 1 2 dlfluorobenzene

, 4-bis[4-(4-]6- acryloyIoxyhexyloxy]phenylcarbonyloxy)

3,4-bis[4-(4-[3-Acryloyloxypropyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[4-acryloyloxybutyloxy]lphenylcarbonyloxy)-
20 phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[5-acryloyloxypentyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
25 3,4-bis[4-(4-[7-acryloyloxyheptyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[9-acryloyloxynonyloxylphenyicarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[10-acryloyloxydecyloxylphenylcarbonyloxy)-
30 phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[1 1-acryloyloxyundecyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile;
3,4-bis[4-(4-[12-acryloyloxydodecyloxylphenylcarbonyloxy)-
phenylcarbonyloxy]-2-fluorobenzonitrile; -
35 3,4-bis[4-(4-[6-acryloyloxyhexyloxy]phenylcarbonyloxy)-
phenylcarbonyloxy]-1-fluorobenzene;



phenyl car bonyl oxy] - 1, 2- di chl or oobenzene;
3,4-bis[4-(4-[6-acryl oyl oxyhexyl oxy] phenyl car bonyl oxy)- 10

phenyl car bonyl oxy] - 1 , 2-di cyanobenzene; 3 ,4-bis[4-(4-]

6-acryl oyI oxyhexyl oxy] phenyl car bonyRéxy) - phenyl car bonyl oxy] -1
-chl or o- 2-f 1 uor,ohe Exanpl e 3 15
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and two- f ol any openzene; hexane/ et hyl acetate

mxture (vol % Alpairdg. e%wgrowr@a@fy?&@ma@%ﬂwéwﬂ0

t hi n-1ayer c¢hrorfat ogr
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29 phenyicarbonyloxy]-1-chloro-2-fluorobenzene.

Example 3
15

0.9 g of triethylamine and then 0.5 g of methanesulphonyl
chloride are added dropwise at -25°C while stirring to a solution
of 2.0 g of 4-(8-acryloyloxyoctyloxy)biphenyl-4'-carboxylic acid
in 40 ml of tetrahydrofuran. The reaction mixture is stirred at

20 -259°C for 1 hour, then treated with 0.25 g of 3,4-dihydroxy-
benzonitrile and 0.05 g of 4-(dimethylamino)pyridine, stirred at
room temperature overnight, poured into 100 ml of water and
then extracted three times with 50 ml of diethyl ether each
time. The organic phases are combined, washed twice with

25 100 ml of water each time, dried over magnesium sulphate,
filtered and the filtrate is concentrated. Chromatographic
purification of the residue on silica gel with cyclohexane/ethyi
acetate (vol. 8:2) and two-fold recrystallization from a cyclo-
hexane/ethy! acetate mixture (vol. 8:2) of the fractions which are

30 pure according to thin-layer chromatography gives 1.0 g of 3,4~
bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-carbonyloxy]-
benzonitrile.

The 4-(8-acryloyloxyoctyloxy)biphenyl-4'-carboxylic acid
35 used as the starting material is prepared as foliows:



(a). A solution of 5.0 g of 4'-hydroxybi phenyl -4-carbo- nitrile and 5.1
g of 8-chloro-1-octanol in 100 m of ethyl nethyl ketone is treated
with 14.1 g of finely powdered potassium carbonate and the mixture is
heat ed under slight reflux overnight.295 The suspension is suction filtered

d the filtrate, kS cpncen-, ated i vacuum _Chr omat ogr aphy of the
?gsi dug oln sir?i g@);el soanrh foaga(hege‘?ﬁﬁq’m@@}o&vélﬂwyl'ﬁﬁ%w@-ves 4.9 g
of 4'-(8- nitrilyydnakybott g ofyBachibroyi-ottaashimi 100! @ ole_th%Ie mﬂﬂ!- 25Am
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di chl or o- . methane,. The reaction mxture |syst|_rred overni ght, | tered
and t hdAMREEtst BEIERE atnropmk semparature Qvernightdud hen reactioa gel
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residue on silica gel with hexane/ethyl acetate (vol. 8:2) and
recrystallization from ethyl alcohol of the fractions which are
20 pure according to thin-layer chromatography gives 3.8 g of

4-formyl-4'-(8-hydroxyoxyoctyloxy)biphenyl.

(c). 2.9 g of N,N'-dicyclohexylcarbodiimide are added

within 5 minutes while stirring to a solution of 3.8 g of

25 4-formyl-4'-(8-hydroxyoctyloxy)biphenyl, 0.9 g of acrylic acid
and 0.05 g of 4-(dimethylamino)pyridine in 25 ml of dichloro-
methane. The reaction mixture is stirred . overnight, filtered and
then concentrated. Chromatography of the residue on silica gel
with hexane/ethyl acetate (vol. 8:2) and recrystallization from

30 ethyl alcohol of the fractions which are pure according to thin-
layer chromatography gives 2.5 g of 4-formyl-4'-(8-acryloyloxy-
octyloxy)biphenyl.

(d). A solution of 2.5 g of 4-formyl-4'-(8-acryloyloxy-
35 octyloxy)biphenyl in 100 m! of acetone is treated dropwise with
10 mi of Jones' reagent. The mixture is stirred at room
temperature for 1 hour and then at room temperature overnight,
poured into 100 ml of water and then extracted three times with



10 mM of Jones' reagent. The mxture is stirred at room tenperature for

1 hour and then at room tenperature overnight, poured into 100 m of
wat er and then extracted three tines _wth
30 50 m of ethyl acetate each t 3%, The conbi ned or gani ¢ phases

hed | | 090 f [ | ed [
aul phate. o0 vEF ob' et gkstacd, o3 Hiro8CC Tk, (imeiied ordhhic, phasfile T "
recrystal | aredvasbedetwigde with at@0 mili of gvater 8ach.ime, odried over
f" (8-acryl W@éﬁgwlﬁﬁ%hgté’h?W&eﬁ ah@' ?ﬂéyfilitFa@eC'ig'concentrated.The
ol | owi ng compounds can' be prepared i'n an anal 0gous ranner: 10
3, 4- bi s[ 4- (hearesidug bxypenystalizedifsamathyl acetetey | dhig gives

benzoni &rilteg g of 4-(8-acryloyloxyoct loxy)biphengl-4'-carboxy!ic acid.

, 4-bi s[ 4- (4- acryl oyl oxybut yl oxy) bi phényl™-4" - car bonyl oxy] - benzonitrile;
3 ,4-bis[4-( 5-acryl oyl oxypentyl oxy) bi phenyl -4' -car bonyl oxy] - 15
benzonitrile; The folldwing compounds can be prepared in an analogous
,4-bis[4-(§?§ﬁé%$oyloxyhexyloxy?biphenyl-4'-carbony|oxy]- benzonitrile;
3 ,4-bis[4-(7- 'yl oyl oxyhept yl oxy) bi phenyl - 4' - car bonyl oxy] -

benzonitrile; 20

3, 4- bi gl- (9- agy yl By [oiy BORE PR IBLHBRBRY 1wy LRI A Y Earbonyloxy -

benzonitril e; .
3, 4- bi s[ 4- PENZRAILrHe! oxydecyl oxy) bi phenyl - 4' - car bonyl oxy] -

STa b s A (1 1- 2SI FaRERMRYBHH A iPER s Fartnyiony-

oxy] benzoniktenzenitrile;
3,4-bis[4-(5-acryloyloxypentyloxy)biphenyl-4'-carbonyloxy]-
15 benzonitrile;
3,4-bis[4-(6-acryloyloxyhexyloxy)biphenyl-4'-carbonyloxy]-
benzonitrile;
3,4-bis[4-(7-acryloyloxyheptyloxy)biphenyl-4'-carbonyloxy]-
benzonitrile;
20 3,4-bis[4-(9-acryloyloxynonyloxy)biphenyl-4'-carbonyloxy]-
benzonitrile;
3,4-bis[4-(10-acryloyloxydecyloxy)biphenyl-4'-carbonyloxy]-
benzonitrile;
3,4-bis[4-(11-acryloyloxyundecyloxy)biphenyl-4'-carbony!-
25 oxylbenzonitrile;
3,4-bis[4-(12-acryloyloxydodecyloxy)biphenyl-4'-carbonyi-
oxy ]benzonitrile;
methyl 3,4-bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-
carbonyloxy]benzoate;
30 ethyl 3,4-bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-
carbonyloxy]benzoate;
propyl 3,4-bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-
carbonyloxylbenzoate;
3,4-bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-carbonyi-
35 oxy]toluene;



3, 4-bi s[4-(12- acryl oyl oxydodecyl oxy) bi phenyl - 4' - car bonyl - oxy]

benzonitrile; nmet hyl 3, 4-bi s[ 4- (8-acryl oyl oxyoct yl oxy) bi phenyl -4' -
car bonyl oxy] benzoate; 30 et hyl
3,4-bis[4-(8-acry|oy|oxyoctyloxy)bipﬁ%hyl-4'- car bonyl oxy] benzoat €;

E;?Bglny?bi;/b LZL@,&é‘-?)ggfﬁyeé))élc?‘Wé)fIto&ly%)@Q/Pci))Pyr%qgkéﬁy_l-4'-carbonyloxy]-
,4-bis[4-(813ﬂﬂu“b¢haepectyloxy)biphenyl-4'-carbony|- 35 oxy]tol uene;

4- bi,S[ 4- (8; | oxyoct yl oxy). bi phenyl -4'-carbony] oxy] -
?1_ et hyl benzgm’g,AP-IbSIL[4-((881agccrr}/llc§))¥|ox))(/%cty?/oxy t;iphe%yl- '-carbonyloxy]_

, 4- bi s[ 4- ( 8t gogydbenxenet y| oxy) bi phenyl - 4' - car bonyl oxy] - 1

- propyl benzene; 5 Exanple 4 0.9 g of
triet hylﬁrri ne and then 0.5 g of met EQEE‘S ép}fony! chl ori de are added
dropwi se”at -25[err] C while stirring®tora=solution of 2.0 g of

4- (5-[ 8-acryl oyl oxyoctyl oxy] pyri m di n-2-yl)benzoic 10 acid in 40 m of

f ' ) ' td - Ay for 1
hour - hen tr Z‘;‘?-é"%‘{fgg%"ama@ 3 ten 5?’ of mefhan@RhEHAY 2na 0. o5
g of 4-(di iIRyIdEnRRe)RYdedi dopwiser ab2ROC whileatinringhéoaauselution ni ght ,
pour ed i nt cofl@D.OTlg Abf WRY(SK[B1skr |oy|bbz9699}|bs<ggEgﬁrﬁiaﬁﬁezr;wnﬁée}%i&h 50

Dwi ce w8 i8I, @tk B fdtEanydiafirdRe, THe ierckiah MigAEs: SnEtiTaa o,
filtered arat tB80Ci for 4t diour, chenetrteatedowithh 0028t gobfB|4edihydroxy-
benzonitrile and 0.05 g of 4-(dimethylamino)pyridine, stirred at
room temperature overnight, poured into 100 ml of water and
then extracted three times with 50 ml of diethyl ether each
15 time. The organic phases are combined, washed twice with
100 ml of water each time, dried over magnesium sulphate,
filtered and the filtrate is concentrated. Chromatographic
purification of the residue on silica gel with cyclohexane/ethyl
acetate (vol. 8:2) and two-fold recrystallization from a cyclo-
20 hexane/ethyl acetate mixture (vol. 8:2) of the fractions which are
pure according to thin-layer chromatography gives 1.1 g of 3,4-
bis[4-(5-[8-acryloyloxyoctyloxy]pyrimidin-2-yl)phenylcarbonyl-
oxy]benzonitrile.

25 The 4-(5-[8-acryloyloxyoctyloxy]lpyrimidin-2-yl)benzoic
acid used as the starting material is prepared as follows:

(a). A mixture of 10.0 g of 4-(5-benzyloxypyrimidin-2-

yl)benzaldehyde, 0.2 g of sodium carbonate and 250 m! of ethyl
30 acetate is treated with 1.0 g of palladium on active charcoal

(10%) and hydrogenated at normal pressure and room temperature

until the hydrogen uptake comes to a standstill. The inorganic

material is filtered off over Sillit and the filtrate is concen-

trated. Recrystallization of the crude product from hexane gives
35 6.1 g of pure 4-(5-hydroxypyrimidin-2-yl)benzaldehyde.

(b). A solution of 6.1 g of 4-(5-hydroxypyrimidin-2-
yl)benzaldehyde and 6.0 g of 8-chloro-1-octanol in 100 ml of



purification of the residue on silica gel with cycl ohexane/ et hyl

acetate (vol. 8:2) and two-fold recrystallization froma cyclo- 20

hexane/ et hyl acetate m xture (vol. 8:2) of the fractions which are pure
according to thin-layer chromat ograp gives 1.1 g of 3, 4-
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concen- trated. Recrystallization of the crude product from hexane
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over ni ght . atitk and gbAsigpofi 4-Limathylamine)pydiding Inh35f imtofite is

concentr at efekBrBmetHie. th?”?éélﬂf&\?%)&h &8 SHFelDRINRIN, i ca oe
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w th hexan acetate g| vVes
4-(5-[8-hy ayﬂoib?pﬁi raﬁw%ozm déﬁbmatography of the

residue on silica gel with hexane/ethyl acetate (vol. 8:2) and

15 recrystallization from ethyl alcohol of the fractions which are
pure according to thin-layer chromatography gives 4.8 g of 4-(5-
[8-acryloyloxyoctyloxy]pyrimidin-2-yl)benzaldehyde.

(d). A solution of 3.2 g of 4-(5-[8-acryloyloxyoctyloxy]-

20 pyrimidin-2-yl)benzaldehyde in 100 ml of acetone is treated
dropwise with 20 ml of Jones' reagent. The 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 organic phases are combined, washed twice with

25 100 ml of water each time, dried over magnesium sulphate,
filtered and the filtrate is concentrated. The residue is
recrystallized from ethyl acetate. This gives 2.0 g of 4-(5-[8-
acryloyloxyoctyloxy]pyrimidin-2-yl)benzoic acid.

30 The followmg compounds can be prepared in an analogous
manner:

3,4-bis[4-(5-[3-acryloyloxypropyloxy]lpyrimidin-2-yl)phenyl-
carbonyloxy]benzonitrile;

35 3,4-bis[4-(5-[4- acryloyloxybutyloxy]pyrlmldln -2-yl)phenyl-
carbonyloxy]benzonitrile;

3,4-bis[4-(5-[5-acryloyloxypentyloxy]pyrimidin-2-yl)phenyl-
carbonyloxy]benzonitrile;



(c). 4.2 g of N,N -dicycl ohexyl carbodiimde are added wWithin 5 m nutes
while stirring to a solution of ‘5.5 g of 4-(5-[8- 10

hydr oxyoct yl oxy] pyri m di n-2-yl ) benzal dehyde, 1.2 g of acrylic acid and
0.2 g of 4-(dinethylam no)pyridine i 925 M of di chl oronet hane. The
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hexane/ et hplarboay&o:ey]benzolttzbleand 15 recrystallization from ethyl

al cohol of the fract ure rding.to thin-Ilayer
chr omat ogr aphy 3gﬂv§ I%]é%-ﬁf?raq |9y|oxyP\eptyﬁ)xy pyrlmldln Z-prhenyl—
[ 8-acryl oylc@xbgmtyyd)x)y}%amzomt@n@ 2- yI ) benzal dehyde (d). A

solution of 3.2 &8 acrylo oxyoct yl oxy] - 20
pyri ni didn- 2-yl )30 béﬁﬁ)‘bﬂyﬁ)‘ SracmyoyloxynoaytexynEyRmidintZy!) phedybpwi se

wth 20 m d@frbg,qwéxﬂ@éﬁgahc}ﬂge m-xture is stirred at room

t enperat ure over poured Into 100 M of water and then extracted
three tinmes wi r314sb|s1ﬂ4<(f5-¢ﬂml-laca m;ab&yekerdyloxy]pymmudihezeylgani c phases

are conbin of water each tinme, dried over
nmagnesi um ?g%hm’&w '{eké?rﬁmﬂﬁqhe filtrate is concentrated. The
residue is 3€1f2b)’§|§43-|(|5-{qq -fat?m(ﬂilbkguﬂb@cﬁiléxy EyﬁlrﬂidlﬁSZZylgog of

i n-2-yl)benzoic acid

?ol(ll:)m[/\ﬂr{b &J}?ﬁﬁaﬁl O%{?§§ OCtﬁ%’% "?1 an anal ogous manner :
3, 4. bi [ 4- (5- [%acw%rg LGB IO IBK I Y16y b FRfilin-2-y1)-

car bonyl oxy] bérzonj
3, 4- bi s[ 4- Ehenylgarbopy WM@ZQ&H'I@&H m di n- 2-yl ) phenyl - car bonyl oxy]
benzonitrile;

3, 4- bi s[ 4- (5- [ SPEERYI o 5 Eéﬁfﬁéﬁﬂa@wm'a’%ww!%ﬁmﬂ'm'dm-z-y')-
car bony| oxydhemdoarbhonylexy Jbenzoate;
15 ethyl 3,4-bis{4-(5-[8-acryloyloxyoctyloxy]pyrimidin-2-yl)-
phenylcarbonyloxy]benzoate;

The

propyl 3,4-bis[4-(5-[8-acryloyloxyoctyloxy]pyrimidin-2-yl)-
phenylcarbonyloxy]benzoate;
3,4-bis[4-(5-[12-acryloyloxydodecyloxy]pyrimidin-2-yl)-
20 phenylcarbonyloxy]toluene;
3,4-bis[4-(5-[12-acryloyloxydodecyloxy]pyrimidin-2-yl)-
phenylcarbonyloxy]-1-ethylbenzene;
3,4-bis[4-(5-[12-acryloyloxydodecyloxy}pyrimidin-2-yl)-
phenylcarbonyloxy]-1-propylbenzene;
25 3,4-bis[2-(4-[3-acryloyloxypropyloxy]phenyl)pyridin-5-
ylcarbonyloxy]benzonitrile;
3,4-bis[2-(4-[4-acryloyloxybutyloxy]lphenyl)pyridin-5-
ylcarbonyloxylbenzonitrile;
3,4-bis[2-(4-[5-acryloyloxypentyloxylphenyl)pyridin-5-
30 ylcarbonyloxylbenzonitrile;
3,4-bis[2-('4-[G-acryloyloxyhexyloxy]phenyl)pyridin-s-
ylcarbonyloxy]benzonitrile;
3,4-bis[2-(4-[7-acryloyloxyheptyloxy]phenyl)pyridin-5-
ylcarbonyloxylbenzonitrile;



33 3, 4-bi s[4-(5-[6-acryl oyl oxyhexyl oxy] pyri m din-2-yl)phenyl -
car bonyl oxy] benzonitril e; 3
,4-bis[4-(5-[7-acry|oonxyheptonxy]%%{inidin-2-y|)pheny|- car bonyl oxy]
benzonitril e;

5

3, 4-bis[4-(5-[%- lray| L d. di.o- 2.yl . .
car bofn)sll[ ox§/ bgﬁzg‘ﬁlﬁﬁ[@'—é;9,)5Y@Qé?ﬁ]ﬁéw&Yﬁé&ﬂb?y%p%e%@%@ﬁdin-5-
3h4- b: s[ 4;3& ?mwlloydydhanmtwejxy] pyrimdin-2-yl)-

LtEil e; 3,4-big[4-(5-[11. .
Zag?%! égL?%g%]yﬁ%%zgﬁft%%ﬁgfﬁﬁ%nqglﬂ%?%hf&yﬁ&ﬁw9!&/‘]50'enzoni trile;
phenylcarbonyl%x;?%gnzonitriIe; ’ Y p%eth I y o
3, 4- bi s[4- (5-] &écbya[c%n(ﬁx{{b@racwdsawfyxydeay%w]menyl)pyrjd@mﬁ-car bonyl oxy]

benzoat e; arbongldi¥/ 1benzonitrile; o
3, 4-bi s[4-(5-[ 8-acTryl oyl oxyoct yl oxXy] pyri m di n-2-yl) -

phenyl car bonyl @#}bis{Z4de[ 11-acryloypoxyyhdecyloxy]pheny!)pyridin-5-
3, 4- bi s[ 4- Wcéﬁogﬁgwmlb%ql y] pyrimdin-2-yl)- phenyl car bonyl oxy]

benZOﬁ.t e; I LRl b 2-acryl oyl oxydodecyl oxy] pyri m di n-2-yl) -
20 phenyl car bgnykpiefl2-¢4upNR-acryloyloxyddd g laky FpHenyl) pyridin-5-

e VO SRARSGSRR a2 (1) e oo o )

2- acryl oyl oxydedeenyi0oy Jyis 2 4] 3-AévyloyloxyBropyi 62y omehenplrilin-

- propyl benzene;

3, 4- bi s[ 2- éiyf@r M|%V399ﬁ39§§¢bxy] phenyl ) pyri di n- 5- yl car bonyl oxy]
J1 car bonyl oxy] SBEY) R iRisL 224 S bty ISRV RYIDRERYHIYMUREY T ! ¢l 5

, 4- bi s[ 2- ( Hytcarhonydexylbpaaogtexy] phenyl ) pyri di n-5- 30

V451 S (4 1 6 BIOPY o ABisd 25 4563 AR B3y PERRYIRxy Tpheny pyridin-

yl car bony! &yl barzamyloxyllbenzoate;
3,4-bis[2-(4-[3-acryloyloxypropyloxy]phenyl)pyridin-5-
ylcarbonyloxy]toluene;
3,4-bis[2-(4-[3-acryloyloxypropyloxy]lphenyl)pyridin-5-
20 vylcarbonyloxy]-1-ethylbenzene;

3,4-bis[2-(4-[3-acryloyloxypropyloxylphenyl)pyridin-5-
ylcarbonyloxy]-1-propylbenzene.

Example 5
25

A solution of 1.1 g of 4-(5-[8-acryloyloxyoctyloxy]pyrimidin-
2-yl)benzyl alcohol, 0.2 g of 3,4-dihydroxybenzonitrile, 0.5 g of
diethyl azodicarboxylate, 0.7 g of triphenylphosphine and 50 ml of
tetrahydrofuran is stirred overnight and then concentrated. The

30 residue is suspended in 50 ml of hot hexane and filtered. The
filtrate is concentrated. Chromatographic purification of the
residue on silica gel with cyclohexane/ethyl acetate (vol. 8:2) and
two-fold recrystallization from a cyclohexane/ethyl acetate
mixture (vol. 8:2) of the fractions which are pure according to

35 thin-layer chromatography gives 1.2 g of 3,4-bis([4-(5-[8-
acryloyloxyoctyloxy]pyrimidin-2-yt)phenylJmethoxy)benzonitrile.



3 ,4-bis[2-(4-[7-acryl oyl oxyheptyl oxy] phenyl ) pyri di n- 5- yl car bonyl oxy]
benzonitrile, 34 3

, 4-bi s[ 2- (4-[ 8-acryl oyl oxyoctyl oxy] p yl) pyri di n-5-
5
ylcarbonyloxy]benzonltrlIe

, 4-bis[2-(4-[9- acryloyloxynonyloxy]phenyl) pyr|d|n 5- yl car bonyl oxy]
benzonltrlle

3, 4- bi s[ 2- (4- [Theac‘f’r*yﬂHl&aydymloxypphymw]wﬂmld1n52-yl)benzyl
yl car bonyl %Wdlﬂﬁ”&?éﬂt é'fhe tarting eh'aﬂ@ﬁégai’ as follow

-acryl oyl oxyundecyl oxy pheny pyri oxy benzonltrlle
3,4-bis[2-(4-[1 2-acryl oyl oxydodecy phenyl ) r|d|

yl car bonyl oxy] b&f@méyq jof 0: f ? qﬁ;ﬁ%ﬁk\/Borghy&yde and %O ml of water

3, 4- bi s[52- {gttrSateed dropwize pato QPO Wit e splution il 1.6 g of 4-(5-[8-

s, b sl 2. oy SHERIBE Ry lpypmeB sy pgtde in 100 mi of

5-yl car bongliaxan.behheateactih mixturg dpstirred at 0°C for 60 minutes and

3, 4-Di s[ 2- ¢heh3a@rbphP%e Yé 1 POE AR, bﬂr d in 051360 gyl oxy]
T s e R R

3| éaP'b?% tfnk3- wwbquéa&gmn@s@@m REsbiney and extracied twice with

4~ bi s[ 2- (& ]3'“(1{ B}B/ih Qmﬁgbw%ﬁﬁ]%ém% pyPEgPrganic phasgs.aréonyi oxy] - 1

-prOpyI benwmbmed washed twice with 100 ml of waferagach tin%§ dried A
solution Ofo\ﬂerlrr%g‘ﬂes‘iuﬁ?‘sb?ﬁﬁa&re\,’ ' L¥Beh¥lon Y Rt LAd the
filtrate is concentrated. This gives 1:1 g of 4-(5-[8-acryloyl-
15 oxyoctyloxy]pyrimidin-2-yl)benzyl alcohol.

The following compounds can be prepared in an analogous
manner:

20 3,4-bis([4-(5-[3-Acryloyloxypropyloxylpyrimidin-2-yl)-
phenyllmethoxy)benzonitrile;
3,4-bis([4-(5-[4-acryloyloxybutoxylpyrimidin-2-yl)phenyl]-
methoxy)benzonitrile;
3,4-bis([4-(5-[5-acryloyloxypentyloxy]pyrimidin-2-yl)-
25 phenyllmethoxy)benzonitrile;
3,4-bis([4-(5-[6-acryloyloxyhexyloxy]pyrimidin-2-yl)-
phenyl]jmethoxy)benzonitrile;
3,4-bis([4-(5-[7-acryloyloxyheptyloxylpyrimidin-2-yl)-
phenyllmethoxy)benzonitrile;
30 3,4-bis([4-(5-[8-acryloyloxyoctyloxylpyrimidin-2-yi)-
phenyllmethoxy)benzonitrile;
3,4-bis([4-(5-[9-acryloyloxynonyloxy]pyrimidin-2-yl)-
phenyllmethoxy)benzonitrile;
3,4-bis([4-(5-[10-acryloyloxydecyloxy]pyrimidin-2-yl)-
35 phenylimethoxy)benzonitrile;



2-yl)benzyl alcohol, 0.2 g of 3,4-dihydroxybenzonitrile, 0.5 g of
di et hyl azodi carboxylate, 0.7 g of triphenyl phosphine and 50 m of
tetrahydrofuran is stirred overnight d then concentrated. The 30 residue

is suspended in 50 m of hot hexa_ne_§ filtered. The filtrate is
W th Cye ohexaner SOTRAIACEBALE LPHENIL 1 By Ry gy rififgfile-g-s! | ca oe
recryst al | phanydhimetboxy)bgorzonitiar/ et hyl acetate m xture (vol. 8:2)

of the fractiongs i ar e _acqcording,tq 35 thian-|ayer. chromat ograph
gives 1.2 g of %ﬂ\ﬁglﬁﬁﬁrgg(Ef?gacryﬁoyfioxfdogecyloxy]pyri |dm-5-yﬁa- graphy
acryl oyl oxpheny Imelithpxiyybenaoityilephenyl ] met hoxy) benzoni tril e.

35 : The 4-(5-[8- aCI%J oyl oxyoct yl oxy] pyri m di n-2-y] ) benzyl

al cohol Sused agneHwlsihd-bigf [4alorl B2-awypexydedecyioxy tiwgrimidin- A

m xture of 20 eyl ppditHexYPbeRydatele and 30 m of water 5 is treated
dropwi se at ng‘r]g\]?mﬁth a gg’lbution of 1.6 g of 4-(5-]8- '

acryl oyl oxyoct gitthyl] By4+bisd[ 4-(5-[1 2racryloydoxptodecyloxyipyrimidin-2- di oxan.
The reacti p’ﬂéﬁ)H e 02&'5 fogte:Olerr]C for 60 mnutes and t hen at
mure f:!)r Ig ' Ru?es, [

room t enpe pdured into 1 00 m of di chl or onet hane

and washed ti propyth31achis([44(Sxnd-acagloylOxydodecyloxylpyamidiphases are
(oJ0) In a . 0 I C or onet nane eac I me.
The orgg]ni S’mﬁ@@jéﬁgh%%%sﬁ%%’%@i washed twice with 100 mM of water each
time, dried 4 Si \ 8k £d and the
filtrate is con3 %%?ESEGS%QSTL??g?w@t{&?gag?% ( g-qiéﬂgﬁir'efiﬁij
oxyoct yl oxPh8nvlimet Q’L‘Y}t?l[ﬂ@ﬁ?yl al cohol . The fol | owi ng
compounds can ke Eenaied 5'f13038RAA088%  dodecyloxy Ipyrimidin-2-yl)-
phenyllmethoxy)-1-ethylbenzene;
15 3,4-bis([4-(5-[12-acryloyloxydodecyloxy]pyrimidin-2-yl)-
phenyllmethoxy)-1-propylbenzene;
3,4-bis({4-(5-[8-acryloyloxyoctyloxylpyridin-2-yl)phenyl]-
methoxy)benzonitrile;
3,4-bis([2-(4-[3-acryloyloxypropyloxy]phenyl)pyridin-5-
20 yllmethoxy)benzonitrile;
3,4-bis([2-(4-[4-acryloyloxybutyloxylphenyl)pyridin-5-
yllmethoxy)benzonitrile;
3,4-bis([2-(4-[5-acryloyloxypentyloxy]lphenyl)pyridin-5-
ylImethoxy)benzonitrile;
25 3,4-bis_([2-(4-[6-acry_|oyloxyhexy|oxy]phenyl)pyridin—s-
yllmethoxy)benzonitrile;
3,4-bis([2-(4-[7-acryloyloxyheptyloxylphenyl)pyridin-5-
yllmethoxy)benzonitrile;
3,4-bis([2-(4-[8-acryloyloxyoctyloxy]lphenyl)pyridin-5-
30 yllmethoxy)benzonitrile;
3,4-bis([2-(4-[9-acryloyloxynonyloxy]phenyl)pyridin-5-
yllmethoxy)benzonitrile;
3,4-bis([2-(4-[10-acryloyloxydecyloxy]phenyl)pyridin-5-
yllmethoxy)benzonitrile;



manner: 20 3,4-bis([4-(5-[3-Acryl oyl oxypropyl oxy] pyri mdi n-2-yl)-
phenyl] nmethoxy) benzonitrile; 3 ,4-bis( [4-( 5-
[ 4- acryl oyl oxybut oxy] pyri m di n-2-yl) nyl ] - met hoxy) benzonitrile;
3,4-bis([4-(5-[5-acryl oyl oxypentyl oxy|'pyri mdin-2-yl)- 25

h | h b,

54 b s(1a o Poratl B [T Lasrlgyigiundesyigrylphenybpyridin-S-
pheny! ] met N&lpeEBAXY benzp@ltn

?reffhg;(%[ﬁeggo I,tfﬁ%[%kﬁxyﬁ e/ry?osy/ida)?gdod ﬁoxy"jp)nenyl)pyrlglr?/s-
3, 4- bi s([4y@B’anhaxy9beynlzonytmheyl oxy] pyri m din-2-yl)-

h I h
2 2 b ]s?SF i ?éy%@eﬂ&%' M@ﬁ&f’ra@ﬂmiwlaﬁxumquxy]phenyi)pyridin-

phenyl ] met Isggv )beri:mate,
3,4-bis([4-(5-[10-acryl oyl oxgdecyl oXY] pe/rl m di n-2-yl)- 35
phenyl ] met hoxypbbykoasﬂrbllsé[ (4-[8-acryloyloxyoctyloxy]phenyl)pyridin-5-36

3,4-bis([4 undecyl oxy] pyri m di n-2-yl) -
phenyl ] met X{oﬁn%ﬁﬁo oni tr| é{)@l

3, 4-bi s([4-(5- ptapgtr 8l 4)%!@({/24@4[&-96!9)}! Fflhbx'ydd:tylaxyFbhenyl)fyrldm-

h | th 3, 4-bi
g 22¥ybi§§l ??Mgﬂ%ﬁg’wﬁ%*ﬁ??f% n- " 2ny )pheny: ]SEret hoxy) benzoat e;
ﬁ; Pﬁgxy) bgln i(Efg(—ﬁ:é(‘[%—‘Ml’-gBD%é@lWF&@fdémwwphEh%)’by?ndm -5-yi}- phenyl]
3, 4- bi s([4M %?WH@J‘;’?B?# oxydodecyl oxy] pyri mi di n-2- 10
yl) phenyl ] met haxy) BEA%AY G- [ 8-acryloyloxyoctyloxyphenyl) pyridin-5-yl]-

methoxy)-1-ethylbenzene;
15 3,4-bis([2-(4-[8-acryloyloxyoctyloxy]pheny!) pyridin-5-yl]-
methoxy)-1-propylbenzene; :
3,4-bis[4-(3-acryloyloxypropyloxy)biphenyl-4'-methoxy]-
benzonitrile;
3,4-bis[4-(4-acryloyloxybutyloxy)biphenyl-4'-methoxy]-
20 benzonitrile;
3,4-bis[4-(5-acryloyloxypentyloxy)biphenyl-4'-methoxy]-
benzonitrile;
3,4-bis[4-(6-acryloyloxyhexyloxy)biphenyl-4'-methoxy]-
benzonitrile;
25 3,4-bis[4-(7-acryloyloxyheptyloxy)biphenyl-4'-methoxy]-
benzonitrile;
3,4-bis[4-(8-acryloyloxyoctyloxy)biphenyl-4'-methoxy]-
benzonitrile;
3,4-bis[4-(9-acryloyloxynonyloxy)biphenyl-4'-methoxy]-
30 benzonitrile;
3,4-bis[4-(10-acryloyloxydecyloxy)biphenyl-4'-methoxy]-
benzonitrile;

3,4-bis[4-(1 1-acryloyloxyundecyloxy)biphenyl 4'-methoxy]-
benzonitrile;



3,4-bis([4-(5-[12-acryl oyl oxydodecyl oxy] pyri m di n-2-yl) -
phenyl ] met hoxy) t ol uene;

3,4-bis([4-(5-[12- acryloyloxydodecylgéy]pyrlnldln 2-yl) -
phenyl]nethoxy) | -ethyl benzene; ,4-bis([4-(5-[ 1

2-acryl oyl OXded‘?%f %1343‘{’PZLé@?ﬁb?t@x?’c’!édecyloﬂ%%”ﬁl’méﬁ? Boxphkthoxy]-

- propyl benzen
3,4-bis([4 @@ZFﬁnﬁﬁﬂ?ioyloxyoctyloxy]pyrldln 2-yl) phenyl ] -

Aptlesd ?E”fi”hié%ﬂw d;ﬁ Bl 5§y?899rgh°@fxﬁsww Rirheny]-4'-

yl ] met hoxymetihoxylbe “bi s(
£n23t gg;%bgﬁ;glngi.({qyrggﬂyblsfx]&? cX'y ogﬂ%xyocty?oxy)bm%enyl 4'-
, 4-bi s([ 2- (ﬁbﬂﬂbxydbgthhbaypentyloxy]phenyl)pyr|d|n 5- yl 1 met hoxy)

benzonltrlle
3, 4- bi s([ 2- (4- psoayl yBodtlis]felSrastylopenyocsyloxy biphenyl-4)r

met hoxy) be pgEtHdx g}]b’énzoate 3 ,4-bis( [2-(4-[7-acryl oyl oxyheptyl oxy]
phenyl) pyridin- ‘et hox )benzonltrlle

3, 4- bi s([ 2- (4- 584abr3[|40&8@aqu axydetydoxy) biphenyl-4'-raethoxy -

yI]net y trile;
, 4- bls?% ?ﬁ i8-acry|oyIoxynonyloxy]phenyl)pyrldln 5-
yI ] ret hoxy) ben3qdi-bts[l4e(8-acryloylogyoctyloxy)biphenyl-4'-methoxy]-1-

yﬁigéfﬁgiy%%gkggﬂggéaéoyloxydecyloxy]phenyl)pyr|d|n 5-
3, 4-bi s([ 2- (4- E3141br§[01-3(Boxbwyréﬁgﬁb%bdwwhéﬁwﬂLﬁre'ihoxy] 40

met hoxy) benzonjtril

2-acryl oyl &X9Q %8s phenyl ) pyri di n- 5- yl ] met hoxy)benzonitrile;
15 Example 6

0.9 g of triethylamine and then 0.5 g of methanesulphonyl
chloride are added dropwise at -25°C while stirring to a solution
of 2.0 g of trans-4-(trans-4-[3-acryloyloxypropyi]cyclohexyl)-

20 cyclohexanecarboxylic acid and 40 mi of tetrahydrofuran. The
reaction mixture is stirred at -25°C for 1 hour, then treated with
0.28 g of 3,4-dihydroxybenzonitrile and 0.05 g of 4-(dimethyl-
amino)pyridine, stirred at room temperature overnight, poured
into 100 ml of water and then extracted three times with 50 ml

25 of diethyl ether 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
cyclohexane/ethyl acetate (vol. 8:2) and two-fold recrystal-

30 lization from a cyclohexane/ethyl acetate mixture (vol. 8:2) of
the fractions which are pure according to thin-layer chroma-
ography gives 1.1 g of 3,4-bis[trans-4-(trans-4-[3-acryloyl-
oxypropyl]cyclohexyl)cyclohexanecarbonyloxylbenzonitrile.



5 met hyl 3, 4-bi s([2-(4-[8-acryl oyl oxyoctyl oxy] phenyl ) pyri di n-
5-yl ] nmet hoxy) benzoat e; et hyl

3,4-bis([2-(4-[8-acryl oyl oxyoctyl oxy}j@enyl ) pyri di n-5-

yl ] met hoxy) benzoat e; propyl

3,4-bis([2-(4- [q—heéc _ X -
5-yl ] net hoxy) benzoat gnlé:ﬁ’é Q?((ﬂi‘atrg " Y% ; §i é}%})ﬁo’byli&clohexyl)
[ -

acryl oyc¥%lhexanssarpexyic) agid élﬁsﬁd5a§I the startipohoygberial usne;

,4-bis( [ 2prép aE@daééW&wv@éyoctyl oxy] phenyl) pyridin-5-yl ]-
nethoxy) ethylbenzene

3,4-bis([2-(4-]8- acryloyIoxyoctyloxy]phenyl)pyr|d|n 5-yl]- nmet hoxy) - 1
- propyl lsenzene; (a). A solution of 0.3 ml of 35% hydrochloric acid and

4-b 4- itrile;
Rt 34%0%%% SIS R e LT gton 2 BRI 11
3 , 4- bi s[ 4cyclohexyl) oyt aneyad&qx)dape.enyﬂm mbwfokgluene is tssirreditril e;
3 , 4- bi s[ 4- tril
| oL e iy L pRKIITEY bORMEB Y piofiredanB 400 mrsqlh%*)%f%?'l e
benzom tr| Th &ie organic phase is separate was ed tW|ce with 100 m
34 2' E I['I‘SBE S, %ﬂﬁr%@&‘h@i#@tdhé?)’d@érg h heﬁuml%’u the3 Sbgbéﬂﬂidn; i F
no, [0) | en nzoni tril e,
3, 4- bi s[ 4- Cé%d éﬁ%\?ﬁ&ﬁ % t(éxl Lﬂﬂﬁxé‘]v 07‘F r??onltrlle
3, 4- bi s[ 4- (rhéthyxbr;zﬂa:nd-@beﬁtlram:-ﬁl {)2y1)m1myllsetyiyllﬂ¢ydahlewyﬂcyclo-
benzoni tri ke anecarboxylate.

15 (b). A mixture of 1.4 g of sodium borohydride and 140 mi
of water is treated dropwise at 0°C with a solution of 7.4 g of
methyl trans-4-(trans-4-[2-formylethyllcyclohexyl)cyclohexane-
carboxylate in 100 ml of dioxan. The reaction mixture is stirred
at 0°C for 60 minutes and then at room temperature for

20 10 minutes, poured into 100 ml of dichloromethane and washed
twice with 100 ml of water each time. The aqueous phases are
combined, extracted twice with 50 ml of dichloromethane each
time. The organic phases are combined, washed twice with
100 ml of water each time, dried over magnesium sulphate, the

25 suspension is filtered and the filtrate is concentrated. This gives
6.3 g of methyl trans-4-(trans-4-[3-hydroxypropyllcyclo-
hexyl)cyclohexanecarboxylate.

(c). A solution of 2.0 g of potassium hydroxide, 20 ml| of
30 water and 6.3 g of methyl trans-4-(trans-4-{3-hydroxy-
propy!]cyclohexyl)cyclohexanecarboxylate in 100 ml of ethyl
alcohol is heated under slight reflux for 2 hours, poured into
100 ml of water and acidified with 25% hydrochloric acid. The
precipitate is filtered off, washed portionwise with water and
35 dried. This gives 5.2 g of trans-4-(trans-4-[3-hydroxypropyl]-
cyclohexyl)cyclohexanecarboxylic acid.



38 3, 4-bi s[4- (] 2-acryl oyl oxydodecyl oxy) bi phenyl - 4' - met hoxy] -

benzonitrile; nmet hyl 3, 4-bi s[ 4- (8- acryl oyl oxyoct yl oxy) bi phenyl -
nmet hoxy] benzoate; 5 et hyl
3,4-bis[4-(8-acry|oyloxyoctyloxy)b|pﬁg%yl 4" - nmet hoxy] benzoat e;

| 3,4-Db 8- b te;
5 W & el BN gt oL o
3 4 bi s[4MEh|605ymly1IL6Q§oWBoS iymng htoa wlumnh@ﬁﬁ 2 g of trans-4-

er)t/)! g[ezz(eg@r s-4-[ 3 hyd on g) xclohe@d)c clohe necarboxyhc /1 benzen
15 aciacliC Yf o)%yac |c a i%ﬁgpby @ 4—rélmet );Ia@wlgoépgﬂgm é@h§| 2‘; ﬁe
and theg 023 @nlobfrmth&mnémmwl The dctidrdenixtar@dgestidedow se at

trane. 4 (¢ PURbights il 8nd Db smtaptraibthy iGhréstatography of he

cycl ohexaneesidbexghi siliaai gelawithi hexane? ethyk abgtate (veh. 812)eand reaction

mxture is gLl et |or?5f{r8H]§rf}§ aﬂ:d?\%jr fttfi'lee”fF#r.eﬁ‘{n‘?éj \Whéh are 0-28 g of

3, 4- dlhydroxy enzoiQ£wl )pyrldlne
stirred atpPuberaccOfcinGtte & wmrgﬁhromamwphy glV\@% 41609110 of water and

then ex raﬁ@fﬁ’slﬂ(‘iﬁahsm%a@?yﬁ%@ | JEV EldnEx\AY EgElctidtanée. The
mn e"with 108ﬁ

conbi ne gw ases are washe of wat er each
time, dri eG @?‘y Ghnesi um sul phate, filtered and subsequently
concentr at ed. Chromat ographic purification of the residue on silica gel

wth cycl oh n Ql... 8.2 -1l rystal - 30
lization from a%c?éﬁé&é&%@ﬁ@éﬁgé%t%%ﬁ éq%e&@‘ ?R%lgg’{% t he
fracti ons winmmerire pure according to thin-layer chroma- ogr aphy gi ves
1.19 qfs 3,4-bis[trans-4-(trans-4-[3-acryl oyl -
3,4-bis[trans-4-(trans-4-[3-Acryloyloxypropylicyclohexyl)-
cyclohexanecarbonyloxyl-2-fluorobenzonitrile;
3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyl]cyclohexyl)-
cyclohexanecarbonyloxy]-1-fluorobenzene;
20 3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyllcyclohexyl)-
cyclohexanecarbonyloxy]-1-chlorobenzene;
3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyl]lcyclohexyl)-
cyclohexanecarbonyloxy]-1-bromobenzene; |
3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyl]lcyclohexyl)-
25 cyclohexanecarbonyloxy]toluene;
3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyllcyclohexyl)-
cyclohexanecarbonyloxy]-1-ethylbenzene;
3,4-bis[trans-4-(trans-4-[3-acryloyloxypropylicyclohexyl)-
cyclohexanecarbonyloxy]-1-propylbenzene;
30 methyl 3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyi]cycio-
hexyl)cyclohexanecarbonyloxylbenzoate;
ethyl 3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyl]cyclo-
hexyl)cyclohexanecarbonyloxy]benzoate;
propy! 3,4-bis[trans-4-(trans-4-[3-acryloyloxypropyllcyclo-
35 hexyl)cyclohexanecarbonyloxylbenzoate;



oxypropyl ] cycl ohexyl ) cycl ohexanecar bonyl oxy] benzonitril e.

39 The trans-4-(trans-4-[3-acryl oyl oxypropyl ] cycl ohexyl) -

cycl ohexanecar boxylic acid used as tgg starting material is prepared as
follows: 5 (a). Asolution of 0.3 m of 35% hydrochloric acid and

10.0 f t hyl 4t -4-(t -l 2- - 2=Vl | 1

cycl o%egyl mc:::yc?bﬁéé%ﬁ&%?ébiﬁﬂgd'ﬁs'(ﬁ)'g;Sr?%cﬁmgéé{ﬁéob?‘g%{%@éd at

r(ﬁom t enpe axyi];etdwé)cy%]bhe?apepadpttatiyiomdo rlzima]f)miltgdi’e;}[/vater. ) t_The grgagi c
ase is separate . ce W er eac ipe, drie

8ver magnesPumqwﬁ,fﬁﬁwgﬂgﬁéﬁé{%‘i rans-,lg-(ﬁi-ppgy |9%Mpf?i@y5i‘zltrate i s

concent4 r ?t eycldfzé)?/lmf?tﬁ@d)tli‘yélﬁ@leixbnelcarben%nl;dxy]{oenzoate;h o]

trans-4-(trans-4-[2-fornyl et c ophex C o- exanecar boxyl at e.

15 5 (b). el\h)ff xBuﬂgg@Etngmnfl-zE- U@%\&nﬂ%@?rﬁﬁmwbwomd)m Y of

water is 1t egalehexfiderhwdcitl desaheearbbhyx§qbehzeatef 7.4 g of met hyl

trans-4-(trans-4-[2-fornylethyl }ﬁ%ycl oheny) cyc¢l ohexane- carboxylate in

100 m of di ox3p4-bisf4-¢tran sy -fBxacrydoysoxypropydlcyclahexylgphpaylor 60
m nut es an [ pesature for 20 10 mnutes, poured into 100 m
of dichl orgﬁwﬁgxg&%misﬁrg@mé twice with 100 mM of water each tinme. The
Squﬁf’us phases 3g4ebis[4-¢ordngred| 3eatryolboix ypr;]w'rqwl\}bybkﬂﬁbnﬁyl)pgenyl-h |
I C orane I LC phases are co I hned, wasne
tw ce \ln%t hEB?BST%S?rY]b%'%gﬁqb%'ggﬂﬂ[&ﬂg: dri ed over magnesi um sul phat e,
t he 25 suspensroga-} - -h8 A ' fstnd LS gives
6.3 g of net hﬁ?’ti%?s[@lj[( ;ﬁﬁg Eg[e%eﬁyg)yééé%é&%ﬁ]gggl o- )Eﬂt)ﬁﬁenw
hexyl ) cycl GRERQR¥IGK ¥y fliarobenzene;
3,4-bis[4-(trans-4-[3-acryloyloxypropyl]cyclohexyl)pheny!-
carbonyloxy]}-1-chlorobenzene;
15 3,4-bis[4-(trans-4-[3-acryloyloxypropyi]cyclohexyl)phenyl-
carbonyloxy]-1-bromobenzene;
3,4-bis[4-(trans-4-[3-acryloyloxypropyl]cyclohexyl)phenyl-
carbonyloxy]toluene;
3,4-bis[4-(trans-4-[3-acryloyloxypropyl]cyclohexyl)phenyl-
20 carbonyloxy]-1-ethylbenzene;
3,4-bis[4-(trans-4-[3-acryloyloxypropyl]lcyclohexy!)phenyi-
carbonyloxy]-1-propylbenzene;
methyl 3,4-bis[4-(trans-4-[3-acryloyloxypropylicycichexyl)-
phenylcarbonyloxylbenzoate;
25 ethyl 3,4-bis[4-(trans-4-[3-acryloyloxypropyi]cyclohexyl)-
phenylcarbonyloxy]benzoate;
propy! 3,4-bis[4-(trans-4-[3-acryloyloxypropyl]cyclohexyl)-
phenyicarbonyloxy]benzoate; :
3,4-bis[4-(2-[trans-4-(3-acryloyloxypropyl)cyc_lohexyl]-
30 ethyl)phenylcarbonyloxy]benzonitrile;
methyl 3,4-bis[4-(2-[trans-4-(3-acryioyloxypropyl)cyclo-
hexyl]ethyl)phenylcarbonyloxy]benzoate;
ethyl 3,4-bis[4-(2-[trans-4-(3-acryloyloxypropyl)cyclo-
hexyllethyl)phenylcarbonyloxylbenzoate.
35



(c). A solution of 2.0 g of potassium hydroxide, 20 m of 30 water and 6.3
g of nethyl trans-4-(trans-4-[3-hydroxy-

propyl]cyclohexyl)cyclohexanecarboxyl e in 100 m of ethyl al cohol is
heat ed under slight reflux for 2 hour poured into 100 M of water and
acidified with 25% hydrochloric acighyg precipitate is filtered off,
washed portionwi se with water and égLéﬁpg%izThis gives 5.2 g of
trans-4-(trans-4-[3-hydroxypropyl]- cycl ohexyl ) cycl ohexanecar boxylic
aci d. A solution of 0.433 g of N-ethyldN'-(3- ohmeth;(ldbmné-2 g of

L\IONa ggfﬁf:pgﬁex j_garﬁtt,)o %ﬁgjmd@cﬁionge (ED& tm'g mi O?U&ICPII(%J e stirring

(]E rans- lzi‘r_[isnaﬂuhme(ymsbwlj fﬂdmhdmwsmbbrﬁ@&rtecarsmwmoof 1. Oecgd 1.2 g
r I C N

gl cﬁlco)r/orret ang Prrai'asgtd‘l %M%%S}Q B&H%‘n@)‘?yl' o0 @a 31 fi I tered

and t hen cm&eéyilwmxydi a@wiaﬁeﬁt@dr?az)rg off hé- dlhydr@syhaezenltgme iand gel with

hexane/ et hxd 257 'Rl 4v@imeth émﬁﬂf‘-pyndvﬁ@C{fDMAPb ihZ8 il f om et hyl

al cohol é%efrac |onsa{rl1 tpure accof |n%tot | n-1 ayer

chr omat ogr &K qgm@té\ %fm%ure is stirred at room temperature

trans- 4t rwwmigﬁt:’; p@uﬁéd)mw(m apy lf cwatehexd! tlerelexteaciedt three

carboxyl i ¢ %BWhtg} 25l of GictRYl QR8P SHUPARES FAE LSmbideg ed 1N an

anal ogous

3, 4- bi s[traorgama: tphasest afe-waslyed yivice pwithy (50 yal afewdter each time,
| oh S
CZCb?SF??Q@%@WéID élg §|hH?rﬁ‘?@[§’rlﬁ%§(E‘ flft'e'r§ %ubs%uently

cycl ohexan&mmwba@] mromaﬁegmgen@rl¥lcatlon of the Tesidue on
15 silica gel with cyclohexane/ethyl acetate (vol. 8:2) and two-fold

recrystallization from a cyclohexane/ethyl acetate mixture (vol.

8:2) of the fractions which are pure according to thin-layer

chromatography gives 0.48 g of 3,4-bis-[3-[trans-4-[4'-(6-

acryloyloxy-hexyloxy)-biphenyl-4-yl]-cyclohexyl]-propionyloxy]-
20 benzonitrile.

The 6-[4'-[trans-4-(2-carboxy-ethyl)-cyclohexyl]-biphenyl-
4-yloxy]-hexyl acrylate used as the starting material is prepared
as follows:

25

(a). A solution of 5.238 g of dihydroxy-[4-(6-hydroxy-
hexyloxy)-phenyl]-borane, 8.206 g of 4-[trans-4-(2-[1,3]dioxolan-
2-yl-ethyl)-cyclohexyl]-phenyl trifluoromethanesulphonate,
6.368 g of tripotassium phosphate, 2.619 g of potassium bromide

30 and 0.578 g of tetrakis-(triphenylphosphine)-palladium in
100 mi of dioxan is stirred overnight at 85°C under nitrogen.
After cooling the solution is diluted with 100 ml of ether,
washed three times with 50 ml of water each time, dried over
magnesium sulphate, filtered and concentrated. The residue is

35 purified by column chromatography on silica gel with
cyclohexane/ethyl acetate (vol. 8:2). This gives 6.2 g of 6-[4'-
[trans-4-(2-[1,3]dioxolan-2-yi-ethyl)cyclohexyll-biphenyl-4-
yloxy]-hexan-1-ol.



20 3,4-bis[trans-4-(trans-4-[3-acryl oyl oxypropyl ] cycl ohexyl) -

cycl ohexanecar bonyl oxy] -1 -chl or obenzene; 3
,4-bis[trans-4-(trans-4-[3-acryl oyl o ropyl ] cycl ohexyl) -
cycl ohexanecar bonyl oxy] - 1 -bronobenzéne; 3

, 4-bi s[trans-4-(trans-4-[3-acryl oyl oxypropyl ] cycl ohexyl)- 25

cycl ohexanecarb | o t ol uene: .. . .

3, 4- bi s[trans-425 r ﬁgﬁ [g;-cgr'gﬂgnmb%ﬂpan!wmnex@ i of

CZCLQh[ei(anQﬁ@lz!bzlgmathé ésl%?dd/éclbedrlbmﬁ'se Whl“f stilrﬁﬂg Z; )O-SOC within

,4-bis[trans-4-(trans-4- [3-acryl.oxl.pxypro _3&?0_;‘% 1,31

cycl ohexan@é ’5‘ 9&0%8/]a§ - !%fﬂ%éré%@f @%4(‘[ ansst ’

3, 4- bi s[5 r @liexdldn+2nd-athighaycyobekykly-bpipbghybyvielyboxy |-hexan-1-ol,

hexyl ) cycl gh ecar ARe>eYAR o] oqtee; ; : BRI

3, 4¥bi) s%/t r glrigfis?l-@( g)?a.ns- )é-h[éé-'(']gcrs@ﬁo&%(y%rocfpﬁ?'&%twén?mo-Pyndme in

hexyl ) cycl didxah&fadishioramerheneoaf be reaction mixtupglis stirred

ﬁ’ej‘ |b|) i [ tclr %rﬂ#@eﬁctgraﬂg%ef’q% %gﬁé@ﬁdgﬁ@@?{t%dﬁ@l&m%graphy of the

a1 residlia’ o silkca ge] ity evelohexanedethyly reataReofYPl §id)-

gezylb] aﬁlylgivei | 8he4age esfr EDE&P-CEMrfsiﬂlz(mi[t1r,B|]dloxolan-2-y|¥@ttHW)-

, 4-DI'S rans-4c - ANS- 4- - I ON1 OXYPL O -

oyel onexyl TGOReEYE-bITeHUL - I Ce R B o ate s ey

3,4-bis[trans-4-(2-[trans-4-(3-acryl oyl oxypropyl) -

cyclohegyl]ethyli ygl q e( réL yL Y ﬁg_ ?yi)' ; _o-vi- -

3, 4-bis[4-(t rans(- Z ﬁ'a?%]o§fox3pqro@:;¥+%ycRgﬁgxa%ddﬂ)éﬁlﬁn- 2-yl-ethyl)

car bonyl oxﬂy@éalzeny{]rbimenyl-4-yloxs]memysl[ acrylat@sare [disselvedyiroxypr opyl

4|8 | TOOTHY LAl RAOIE S ) formc s

car bonyl ox>ﬁf‘31mi¥F'T!f&r bh SRy EeE -at’ room’ temperatur r urs. Then,
the organic phase is separated and the aqueous phase is extracted
twice with 50 ml of toluene. The combined organic phases are
washed twice with 100 mi of water, dried over magnesium

20 sulphate and concentrated. This gives 4.55 g of 6-[4'-[trans-4-

(3-oxo-propyl)-cyclohexyll-biphenyl-4-yloxyl-hexy! acrylate.

(d). A solution of 4.55 g of 6-[4'-[trans-4-(3-0ox0-
propyl)-cyclohexyl]-biphenyl-4-yloxy]-hexyl acrylate in 100 mi
25 of acetone is treated dropwise at 59C with 20 ml of Jones'
reagent. The mixture is stirred at room temperature overnight,
poured into 100 m! of water and extracted three times with
50 ml of ethyl acetate. The organic phases are combined, washed
twice with 100 ml of water each time, dried over magnesium
30 sulphate, filtered and concentrated. This gives 3.86 g of 6-[4'-
[trans-4-(2-carboxy-ethyl)-cyclohexy!]-biphenyl-4-yloxy]-hexyl
acrylate.

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

3,4-Bis-[3-[trans-4-[4'-(3-acryloyloxy-propyloxy)-
biphenyl-4-yl]-cyclohexyl]-propionyloxy]-benzonitrile;



3 ,4-bis[4-(trans-4-[3-acryl oyl oxypropyl ] cycl ohexyl ) phenyl -
car bonyl oxy] -1 -chl orobenzene; 15

3, 4- bi s[ 4- (trans 4-1 3- acryloyIoxyproqyi]cyclohexyl)phenyl
car bonyl oxy] -1 - bronobenzene;

, 4-bi s[4-(trans 344[—51@«6[&"[017&MWV[WWMWWWM))WWMW -biphenyl-

bonyl
carbony! oyl HASMohexyl1 propIQyKIaI-bERZONAE) pheny! - 20
car bonyl oxy] -1 -3génbidd3fbeans-4-[4’-(B-acryloyloxy-pentyloxy)-
e Béﬁ[yﬁoi H phe gﬂé Qﬁgrc{gaﬁ'h@&w B %gL@Mﬂén%}ﬁ?Mié
3h4 b: s[54b(t ra}r;)w sn&/-dfiopijmleyw-)hexyloxy) biphenyl-
phenyl car bapyj ctléﬂé ‘IFpr% |o Ien onjitrile;
ghgnly): zc[ifb(();y?givéiééﬁ& g% b!S tra o‘r f% advrﬁoyloxy -hexyloxy)-
geﬁzg; tS[e4 (hlphenyH@“l}%delohbgyyppvﬁpidna\?@lxgﬂebdhioate phenyl cglr 2ﬁ2§' ny]
30 et hyl )ph'en |ceaﬁh3’3 3? ﬁsbgf‘:f L{‘h’% %e 4 %Bagcyylgp&tlﬁgyﬂge)wo&% Y
, 4- bi s[m(:blp eawb%y(l}mlpheyyb}eppopmy|o;<gfl]ebenzoate
Lo 1 D P DA GBI 1 Aoyt
hexyl]et hybig @ﬂmlf’erryd FMHZ@&QQ!O oxy] -benzoate;

of N- et hyl s 3;} bls 13- [traﬁ!isiﬂlp[#' 16 acr%qul%xg-eﬁ%/ngml 8];| ge433 )
(EDC) in 5 brfPh%P &ﬁ'irwcmgﬂm%négpﬁéye%ya gﬁﬂéﬂaa%pw se at O[err]Cto
a solution of 1.d@-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-yl]-cyclohexyl]-propionyloxy]l-benzene;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-y|]-cyclohexyl]-propionyloxy]-toluene;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
20 4-yl]-cyclohexyl]-propionyloxy]-ethylbenzene;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-yl]-cyclohexyl]-propionyloxy]-propylbenzene.

Example 8
25

A solution of 1.50 g of 6-[4'-[trans-4-[3-(trifluoro-
methanesulphonyl)-propyl]-cyclohexyl]-biphenyl-4-yloxy]-hexyl
acrylate and 0.155 g of 3,4-dihydroxy-benzonitrile in 25 ml of
1,2-dimethoxyethane is treated portionwise at 0°C with 0.286 ¢

30 of potassium tertiary butylate and subsequently stirred overnight
at 859C. The cooled reaction mixture is poured into 25 ml of
water and then extracted three times with 20 mi of ethyl
acetate. The combined organic phases are washed twice with
50 ml of water, dried over magnesium sulphate, filtered and

35 concentrated. Chromatographic purification of the residue on
silica gel with cyclohexane/ethyl acetate (vol. 8:2) and two-fold
recystallization from a cyclohexane/ethyl acetate mixture (vol.
8:2) of the fractions which are pure according to thin-layer



of 6-[4'-[trans-4-(2-carboxy-ethyl)-cycl ohexyl]-biphenyl-4-

yl oxy] - hexyl acrylate, 0.127 g of 3, 4-di hydroxybenzonitrile and 0.255 ¢
of 4-di nmet hyl am no-pyridine (DVAP) i 0O m of di chl or met hane, the
mxture is stirred at roomtenperature 10 overnight, poured into 50 m of

water and ChepmBtdgraphy VAP 1.10 | 6Fs3L % [irafic-4l[apiyg. ether each

cach ti g, 36Ty S boss e ﬁa@pﬁﬁmr%ﬁaﬁﬁcm phesodiretapaskeauent 1y

concent r at denZdmiardeogr aph| c purification of the residue on 15 silica gel
wi th cycl ohexane/ ethyl acetate (vol. 8:2) and two-fold
recrystallization froma cycl ohexane/ethyl acetate m xture Svol 8:2)

of the factionslhei Gh[4 étlmns;4a53o(rtmlﬁigoncnnehhaneayh:rhonyl eprapydiogr aphy

gi ves 0. 48 Hﬁ, i

acryl oyl oxy: hexy?o@ @ g[l yﬂ EA 6?1 lyy?ﬁe ptfsoepdl oansyltgfy]StaEtdng
benzoni t ri imeaterial is prePaﬂ@ OWS

6-[4'-[trans-4-(2-carboxy- ethyl) cyclohexyl] blphenyl 4-yl oxy] - hexyl

13t (504 7S ST PRIl 3 EBBR Wit ShTE i

St ety ﬁf@%ﬁ%ﬁaé@?@f@?g faﬁ%"gg“"ﬂ“ %gfg@%d sm);% %8 g of
Y i | |

e I B St o ol

querni ght ﬁ'gu?ggeérs I EM‘G%'mﬁéth%énf% 1 hﬁ‘;tﬁ‘erTﬁ‘éOlféé&laﬁgg ueglign Is

ee tines of wat er
each time, REYred mﬁ@érﬂ@tﬂm@\ﬂ Bh§§@3 are| sehAATeA ARG ABEN  r at ed.

TheI rﬁ81 yIUQ}qwecﬁ;is [phase e extrautiedmiwids awehoR5aphlyofre Ig@ig@é with
[1rans 4 ( 29ch trgr o chitbined Sganic Rhaiasors Wamhn wiige with
yl oxy] - hexa&ﬂ 1m|od>f water each time, dried over magnesium sulphate,
filtered and concentrated. Chromatographic purification of the
residue on silica gel with cyclohexane/ethyl acetate (vol. 8:2)
20 gives 4.77 g of 6-[4'-[trans-4-(3-hydroxy-propyl)-cyclohexyl]-
biphenyl-4-yloxy]-hexyl acrylate.

(b). 3.47 g of trifluoromethanesulphonic anhydride

dissolved in 10 ml of dichloromethane are added dropwise at 0°C

25 to a solution of 4.77 g of 6-[4'-[trans-4-(3-hydroxy-propyl)-
cyclohexyl]-biphenyl-4-yloxy]-hexyl acrylate and 1.32 g of
lutidine in 100 ml of dichloromethane. The reaction mixture is
stirred at 0°C for 90 minutes and subsequently poured into
100 ml of water and extracted twice with 50 m! of dichloro-

30 methane. The combined organic phases are washed twice with
50 ml of water each time, dried over magnesium sulphate and
concentrated. Chromatographic purification of the residue on
silica gel with cyclohexane/ethyl acetate (vol. 8:2) gives 5.09 g
of [4'-[trans-4-[3-(trifluoromethanesulphonyloxy)-propyl]-

35 cyclohexyl]-biphenyl-4-yloxy]-hexyl acrylate.

The following compounds can be prepared in an analogous
manner:



43 (b). 3.38 g of dicyclohexylcarbodiimde in 5 m of

di chl oronet hane is added dropwi se while stirring at O-5[err]C within 5
mnutes to a solution of 6.2 g of 6-[gg-[trans-4-(2-[1,3]- 5

di oxol an-2-yl -ethyl ) cycl ohexyl ] - bi phenyl - 4-yl oxy] - hexan-1 -ol, 1.48 ¢
of acrylic acid and 1.67 g of 4-dinmethylam no- pyridi ne in 50 m of

di chl or onet hane., Th Lon m xt S Sti roight, filtered
and then concemsrg §éis e@k&ﬁ%‘?% ﬂy(%fa?fﬁ’é°yie°x¥'@§°&}’§°6x Silica gel with
cycl ohexandi phbnyl-eﬂbgﬁl&-t@c(lohlexy&%]-mfop@xydbmommmeg of

6-[4'-[t 4-
cyE:I ohéx;?]ns f(32r¢]lL?)§J@1 E{P%ﬁ%ex I a ry @y‘loyloxy butylox&)blpge&yl-
6-[ 4" - [ tr adlsV4 ah 83)/ -pxopaxylbg

cycl ohexyl ] - bi p@wtné- D3 Perandesyfia’ %Syé@ﬁo?rcﬁ%ﬂ-'g%?ﬁy{%y n 15 1 00 ni

of.’fo he m xture is

of tol uene. ter t
stirred at BB é‘ffgéfli‘t OB&XYMMQWX)/]]MZO’“U' $e organic phase is
separated and tfBE‘Mso[l&-[mhaﬁs-‘iqlﬁ'x(Ga@quoy!oxy-vhébwlwlxyf) bibhényi-

t ol dt th 100 m of
wgt grenedrl %Ygﬁ&yﬁégﬁgyﬁm%’%@jﬁﬁ@o@'B'HtF \é\ﬁ?\cgntrggg WITh| S gives ?1 55
g of 6-0¢ -[tramaethyl 3,43bisxp3pitvansy4chd’-OGeagnyloplmhemexyloyypxy] - hexyl

| ate. 6-[4' -]t 4- ( 3- oxo-
gf(r)%y?) -ecyclﬂ"gnen |4 £cé/r§ﬁ?ﬁ§k { QP?B{%XQ} gg?ﬁa’t e[l n [loganms 25( o?xo
acetone is treat&dd i-bas{3 @anq-é-\ﬁﬂtﬁﬁzecw aflozyriaexyl OXY)reagent

Lhem[“ C\/;;J;?Igﬁ IRE . déﬁ@k&ﬂ“ﬁ%éb%i@béﬁ%ﬁté’m poured j{g%g 1'(I)'ﬁe
organi ¢ phases &M@ b:sﬁ&ﬁg@ns (ﬂ&m)ﬁmﬁdgxm %f‘lymi‘t f each
tinme, d|r5 ed3|phe ycynlaaexylj]l-phgpgxyijbéhgoade;and concentrated. This

gives 3.86 g of Selyl' -3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-

biphenyl-4-yl]-cyclohexyl]-propoxy]benzoate;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-yl]-cyclohexyl]-propoxy]benzene;
20 3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-yl]-cyclohexyl]-propoxy]ltoluene;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
4-yl]-cyclohexyl]-propoxy]lethylbenzene;
3,4-bis-[3-[trans-4-[4'-(6-acryloyloxy-hexyloxy)-biphenyl-
25 4-yl]-cyclohexyl]-propoxy]propylbenzene.

Example

A solution of 0.418 g of N-ethyl-N'-(3-dimethylamino-

30 propyl)-carbodiimide hydrochloride (EDC) in 5 ml of dichloro-
methane is slowly added dropwise at 0°C to a solution of 1.00 g
of 4-[2',3'-difluoro-4"-(3-carboxy-propyl)-1,2':4",1"-terphenyl-4-
yloxy]-butyl acrylate, 0.123 g of 3,4-dihydroxybenzonitrile and
0.247 g of 4-dimethylamino-pyridine (DMAP) in 30 ml of

35 dichloromethane, the mixture is stirred at room temperature
overnight, poured into 50 ml of water and then extracted three
times with 25 ml of diethyl ether each time. The combined
organic phases are washed twice with 50 ml of water each time,



[trans-4-( 2-carboxy-ethyl)-cyclohexyl]-biphenyl -4-yl oxy] - hexyl
acryl ate. The foll ow ng conpounds can be prepared in an
anal ogous 35 manner: 47
3,4-Bis-[3-[trans-4-[4'-(3-acryl oyl oxy- propyl oxy) -

bi phenyl - 4- dﬁtédcwephﬂaghhsmmpsm hb@é,&’]fﬂ&%@éoahﬂr sUBseq uenty

b | bi ph | -
4311 - oyel FRAGHIETBEERT orBRAEAGADbi FuRfficatich BP nerpsidid on P"e"Y
4-bi s-[3 [silicasgel With (¢yalohgkanedeshyleatstaney(vol. 8:2) and two-fold

2 ETE £ MR kR AT detun e

] - cycl oh&x efo erfyaeug:pswhm.are. pere accordlng toethiptlayer
3, 4-bi s-[3- éﬁr‘cﬁﬁét?‘% dph GQl%%ybOSQO egg#_cmg,)m [4"-(4-acryloy] %Y

bi phenyl - rop

3|2 bi &- [ 3- *ﬁ' d(é EEQ-yh 3%0 ﬂé%(pﬂ T-busyryloxy]-

bi phenyl - 4- béhzgnﬁhﬂbexyl] proplonyloxy] benzoat e; propyl
3,4-bis-[3-[trans-4-[4"-(6-acryl oyl oxy- hexyl oxy) -

bi phenyl - 4-yl ] -cycl ohexyl ] - propi onyl oxy] - benzoat e; octyl
3, 4- bi s103- [tran'Ehe- s 2! 6'eahrfkloml-éky(3mayboxy)propyl) 1,2":4',1"-

8 IS SIS LAR SHAR S el iagine maceis

4-yl]-cycl dﬁel?WlPa Ao fRllexs: benzene _
,4-bis-[3-[trans-4-[4'-(6-acryl oyl oxy- hexyloxy)-blphenyl-
4-y|]-cyc|ohexy|

,4-bis-| 3-[transa pm%o@yl X&@%ES%W%‘}'OB. aﬁéwwllitbblm in
4-yl]-cysl ohexathé 1srsioMy1>ddued debpwlisenoeaesolution of 5.80 g of 2-[3-
(2',3"-difluoro-biphenyl-4-yl)-propyl]-[1,3]dioxolane in 80 m! of
dry tetrahydrofuran under nitrogen at -78°C and the mixture is
stirred at this temperature for 2.5 hours. Then, a solution of
4.32 g of trimethyl borate in 10 ml of tetrahydrofuran is added
20 dropwise thereto. The solution is left to warm slowly and is
stirred at room temperature overnight. Then, 50 ml of 10%
hydrochloric acid are added thereto, the mixture is stirred for one
hour, the phases are separated and extracted twice with 25 ml of
ether. The combined organic phases are washed twice with
25 50 ml of water, dried over magnesium sulphate, filtered and
concentrated. This gives 5.3 g of [2,3-difluoro-4'-(4-oxo-butyl)-
biphenyl-4-yl]-dihydroxy-borane.

(b). A solution of 5.30 g of [2,3-difluoro-4'-(4-oxo-butyl)-

30 biphenyl-4-yl]-dihydroxy-borane, 6.18 g of 3-(bromo-phenoxy)-
propyl acrylate, 0.50.g of tetrakis-(triphenylphosphine)-
palladium and 17.5 ml of 2M sodium carbonate solution in 100 ml
of 1,2-dimethoxyethane is stirred overnight at 85°C under
nitrogen. After cooling the solution is diluted with 100 ml of

35 ether, washed three times with 50 ml of water each time, dried
over magnesium sulphate, filtered and concentrated. The residue
is purified by column chromatography on silica gel with
cyclohexane/ethyl acetate (vol. 8:2). This gives 5.55 g of 4-[2',3'-



3,4-bis-[3-[trans-4-[4'-(6-acryl oyl oxy- hexyl oxy) - bi phenyl -
4-yl]-cycl ohexyl]-propi onyl oxy] - propyl benzene.

Exanpl e 8 25 A sol ution of 48 50 g of
6-[4"-[trans-4-[3-(trifluoro-

et hanesul BiRsFQ- 4" (RXS-BEItgNAY -4, pharbpérlaryioRgButyl acrylate

and 0.1 55 4-di hydr oxy-benzonitrile in 25

o{ 3,
1, 2-di neth3§§¥ar¥§ne is treated portionwise at O[err]Cwith 0.286 g 30 of
potassium tertiary butylate and subsequently stirred overni ght

85 C. Th d Lan g | ' ' t d

nen extractod (e A HRRLEN B 3b S QpreAles Bt fl - Chpxos orll fo ™

or gani ¢ Sphisiyllai 2 dsicdtemphenyir4tyloxy]dmtyl agrwatesin d6i0dmbvef

Tagnesi Um géepbAbds rdat8HcaraifisdSat SO Wi L imi OF ?aﬁéggfégz?é
of th Si | h cyc ?e t

purificatign e residuye

acetate (v

el wt ohexan

| Ca
Ihe’ gnixtlcs, dS SHITEE| At room LeyaparatuFs  GVAI 9/ RO

u

at

.
Ayl
into

cycl ohexang/00 hirll of etatier anhdtextealred three Bmds with 180 fmhadfi eesyhhi ch are

pure accor di

Phr omat ogr AshLate, oLhe afidic phases, ate combingsy washed ice with
acryl oylloox yi-0f@ xsril cofy watigrheagh -tdmg!, | drigd | anrerx dgnesipax glilphate,

benzonitri lfﬁt

L4 [t rafbirethand cofGEntrated  This giyes 529 9,9 4-(2',3'difluoro

cycl ohexyl A'b{Bheaghoxy oyl hksd/14'ad r'yieiphandud adoxpd-utylt i ng

material i ggpppared as fol |l ows: (a). A mxture of 0.1 23 g of
sodi um borohydride and 10 mM 10 of water is treated dropwi se at O[err]C

with a solution of 5.00 g of

15 The following compounds can be prepared in an analogous

manner:

3,4-Bis-[4-[4"-(3-acryloyloxy-propoxy)-2',3'-difluoro-

1,1":4',1"-terphenyl]-butyryloxy]-benzonitrile;

20 3,4-bis-[4-[4"-(5-acryloyloxy-pentoxy)-2',3'-difluoro-

1,1':4',1"-terphenyl]-butyryloxy]-benzonitrile;

3,4-bis-[4-[4"-(6-acryloyloxy-hexoxy)-2',3"'-difluoro-

1,1':4',1"-terphenyl]-butyryloxy]-benzonitrile;

methyl 3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-

25 difluoro-1,1":4',1"-terphenyl]-butyryloxy]-benzoate;

ethyl 3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-difluoro-

1,1":4',1"-terphenyl]-butyryloxy]-benzoate;

propyl 3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-

difluoro-1,1":4',1"-terphenyl]-butyryloxy]-benzoate;

30 octyl 3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3"'-difluoro-

1,1":4',1"-terphenyl]-butyryloxy]-benzoate;

3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-difluoro-

1,1":4',1"-terphenyl]-butyryloxy]-benzene;

3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-difluoro-

35 1,1":4',1"-terphenyl]-butyryloxy]-toluene;

3,4-bis-[4-[4"-(4-acryloyloxy-butoxy)-2',3'-diflucro-

1,1":4",1"-terphenyl!]-butyryloxy]-ethylbenzene;



6-[4' -[trans-4-(3-o0xo-propyl)-cycl ohexyl] -bi phenyl - 4-yl oxy] - hexyl
acrylate in 50 m of dioxan. The m xture is subsequently stirred at
roomtenperature for 1 hour. The reagigon m xture is poured into 50 m
of water, the phases are separated and the 15 aqueous phase is extracted
tw ce W|th 25 m3 qf_beg.k[yt [qﬁe(@t@cr lo f@(ymbtutrm Y¥Re Frodifiueeh-or gani ¢

phases are.‘wai each time, dried over

magnesi um sul p‘n terph?PYhepBEWeY ‘axhébﬁ’égni/fbﬁﬂ@& N&hr omat ogr aphi c

purification of t he residue on silica gel with cycl ohexane/ et hyl
acetate (vol. 8:2) 20 gives 4.77 ¢ ghwe 1P

6-[4' -[trans-4-(3-hydroxy-propyl)- ] - bi phenyl - 4-yl oxy] - hexyl
acryl at & (b). 3.47 g of trifluoronethanesul phoni ¢ anhydri de

dissolved in 10 Alsdt RirP*&L% gase au[e @déﬁluﬁiraw -Prifllsfed C 25 to

a solution of 4.77 oXY- P
cycl ohexyl ]mBFBﬁ€ﬁ§alFﬂT?/n iabé/ﬁlt:i a‘?ﬁi%be@f}ﬁ AHoxyl-Butl di ne in
f100 rgﬂo of darplateoanth@nt56The 0|f63 oxyheazbmtnle ipt 25 gl @f O[err]C
or mn
extracted ﬁmﬁs g%ﬁ;ﬁg&gﬂfﬁ% '% t@%#%?%-”%"’%?ﬁ %edg'ﬁ&v%mm grgani o
phases 10 e ofapotdssivnt etertiany butyiatedlamnd thet mixturehis istbsedueatlyover
nmagnesi um t nt r u on of
(e rest quetifeddt BYoc ovdfitiRy) TH Coold SERCORN RIS gbﬁféd 8: 2)
gi ves 5. 09 igto 25oml[af vyawnand then taxtraqmdomﬁemﬁnaspmshy Oxypl propyl | -
35 cycl oheyy bih)?l' ﬂﬁéﬂﬂe 4-Pheeombiped ofgd Mb%l@ases are washed tvite! | ow ng
Zgnpounds “With gOD Parfewatgra&r dalo(\)/ ?ur%agnes{ham sulphate filtered and
15 concentrated. Chromatographic purification of the residue on
silica gel with cyclohexane/ethyl acetate (vol. 8:2) and two-fold
recrystallization from a cyclohexane/ethyl acetate mixture (vol.
8:2) of the fractions which are pure according to thin-layer
chromatography gives 0.65 g of 3,4-bis-[4-[4-(4-acryloyloxy-
20 butoxy)-2',3'-difluoro-1,1':4',1"-terpheny!]-butoxy]benzonitrile.

The 4-[2',3'-difluoro-4"-[4-(trifluoromethanesulphonyloxy)-
butyl}-1,2":4',1"-terphenyl-4-yloxy]-butyl acrylate used as the
starting material is prepared as follows:

25

(a). A mixture of 0.119 g of sodium borohydride and 10 ml
of water is treated dropwise at 0°C with a solution of 5.00 g of
4-[2',3'-difluoro-4"-(4-oxo-butyl)-1,2":4',1"-terphenyl-4-yloxy]-
butyl acrylate in 50 ml of dioxan. The mixture is subsequently

30 stirred at room temperature for 1 hour. The reaction mixture is
poured into 50 ml of water, the phases are separated and the
aqueous phase is extracted twice with 25 ml of ethy! acetate
each time. The combined organic phases are washed twice with
50 ml of water each time, dried over magnesium sulphate,

35 filtered and concentrated. Chromatographic purification of the
residue on silica gel with cyclohexane/ethyl acetate (vol. 8:2)
gives 4.49 g of 4-[2',3'-difluoro-4"-(4-hydroxy-butyl)-1,2':4",1"-
terphenyl-4-yloxy]-butyl acrylate.



3,4-Bis-[3-[trans-4-[4'-(3-acryl oyl oxy- propyloxy) bi phenyl - 4-yl
] - cycl ohexyl ] - propoxy] benzonitrile;
,4-bis-[3-[trans-4-[4"-(4- acryloyloxxﬂyutyloxy) blphenyl- 5
4- yl]-cycl ohexyl ] - propoxy] benzonitriI'e; 3
,4-bis-[3-[trans-4-[4'-(5-acryl oyl oxy- pentyl oxy) - bi phenyl - 4-yl
] cycl ohexyl ]-prQpoxy] nzon'trj e; ) ;
5 4 bi o [ [ 11 anB3a (14 69 28k irishicsemethaneskighanisnanydride
g 34/' L cy[cI3cd1tssmk/]edprronnmwzammﬁndmetﬁﬂw? is addeteidrgpwise at 0°C
IS n X n
bi phenyl - 47\% éég‘ﬁ&[’l@x@ %ﬁ)ﬁo%h%ﬁzg’i‘téf&&g -4"-(4- thﬁ%y butyl)-
3, 4- bi s-9 3- '[ra’a-ﬂsl 'Zl—tpatpheﬁyhérylbtxy tytyvheagriytate) and 1.18 g of lutidine

g' Qhﬁn’s" [g‘ iD@y IOF?W %: r&b%ogiﬁﬂfgyﬁacu?n rngturepfsogi’l'rred at

bi pheny! - 4- @-f@yc9ehmwu}e§) epoured into 10Qciph of
]3 gytg: 2h[e§9+léfé\?gn@;( bﬂtrdgﬁgaggwgi&ymw mxeﬂé @fY tichlororeBAgA! - Thel
s TS R [oraafes aianes, e ashEd dijse ovishes mi of wager
YEl Omééxééch mrmepur]edmmnﬂa Zt@suum sulphate angi concentrated.
D1 s 3 ranst Aot CoRREEE o B edgde RRNGRY “gel with
4~ bi s- [ 3- [eyclohexane/ et aoethby | (vo).- 858()/90&8) 42 Qrgrofi 4-[2',3'-
| | t 1 n
b o s fter- L éﬂ*@é‘*ﬁ@%ox REIpSTYoRY bl b2 4%
1] - cycl drespignyr pdwyarlw){u b@ﬁi}é
npl e19 A solution of O, 418 of N-ethyl-N -(3-dimethylam no-
30 I de .hyd hi h -
et hQLSst)sfﬁCﬁﬁ SRUBRY SPERol [eém{@paeear;@l iR oBRloi s g of
4-12',3 ' -dinBinmerp- 4" - (3-carboxy-propyl)-1 ,2':4'",1 "-terphenyl -4-
onxy]-butyI acrylate, 0.123 g of 3, 4- dlhydroxybenzonltrlle and 0.247 ¢

of 4-dinethy|anino-§¥r|d|ne DVAP) in 30 m of 35 dichloronethane, the
mxture is stirr3gdddis-pdnl4dFracsyloyoxy-propoxy)-2',3'-difluoro-

20 1,1":4',1"-terphenyl]l-butoxy]benzonitrile;
3,4-bis-[4-[4-(5-acryloyloxy-pentoxy)-2',3'-difluoro-
1,1":4',1"-terphenyl]-butoxy]benzonitrile;
3,4-bis-[4-[4-(6-acryloyloxy-hexoxy)-2',3'-difluoro-
1,1":4',1"-terphenyl]-butoxylbenzonitrile;
25 methyl 3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-
difluoro-1,1"4',1"-terphenyi}-butoxy]benzoate;
ethyl 3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-difluoro-
1,1":4',1"-terphenyi]-butoxy]benzoate;
propyl 3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-difluoro-
30 1,1":4',1"-terphenyl]}-butoxylbenzoate;
octyl 3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3"'-difluoro-
1,1":4',1"-terphenyl]}-butoxy]benzoate;
3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-difluoro-
1,1":4',1"-terphenyl]-butoxy]benzene;
35 3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-difluoro-
1,1":4',1"-terphenyl]-butoxy]ethylbenzene;
3,4-bis-[4-[4-(4-acryloyloxy-butoxy)-2',3'-difluoro-
1,1":4',1"-terphenyl]-butoxy]propylbenzene.

]c
3,4
4y
4y
3,4
4-y
Exa



overnight, poured into 50 m of water and then extracted
with 25 m of diethyl ether each tine. The conbi ned m mﬂm”uw,m

washed twice with 50 M of water each 1t‘]ima,

47 dried over magnesi um sul phate, "filtered and subsequently

concentrated. Chromatographic purificgfdijppgof the residue on silica gel

wi t h cycl ohexane/ et hyl acetate (vol.q%'ZT_énd two-fold

recrystallization froma cycl ohexane/ ethyl acetate m xture (vol. 5 8:2) of

the fractions whilch aCenmuoandsmfrﬂhelggér(erbhifOHhalaef chr omat ogr aphy

gives 0 39 g of 3,4-bis-[4-[4"-(4-acryl oyl oxy- but oxy)-2',3" -difluoro-1
, 1 -terp epyl ] - but yryl oxy] benzonitrile. 10 The

4- [2 3 d| @rppyl)xﬁ 2' 4,1 -

terphenyl u yI d_Rs uﬁe startlng mat eri al S

pr epar ed as foIIo (a). D nl of a 1.6 nolar splution of

butylllthlumlnl xang i ovay 2 i S |onof5809
of 2-[3- R%-Z° % 7 ety | - 4F yl ) sti®Ye in 80 m
of dytetrah ura -~- nitroggn al 3-€ : lmxturels
stirred at this temperature for 2.5 hours. Then, a sol ution of 4.32 ¢
of trinmethyl borate in 10 mM of tetrahydrofuran is added 20 dropw se
thereto. The solution is left to warmsl¢wy and is stirred at room
tenperature overnight. Then, 50 nml of 10% hydrochl oric acid are added
thereto, the mxture is stirred for one hour, the phases are separated
and extracted twMmrerginh 25 m  of et her. The conbi ned organi c phases

are vasfigd twi ceripgsha25 F 50 M egbnvaighify dpyFing<Z, STRRASSpyAL sul Phate,
midine-2,5-diyl, trans-1,4-cyclohexylene,
trans-1,3-dioxane-2,5-diyl or independ-
ently of one another 1,4-phenylene
optionally substituted with halogen,
15 methyl and/or cyano;

21,72 and 77 independently of one another signify
-CH2-(CH2)s-, -(CH2)s0-, -O(CH2)s-, -COO-,
-00C-, -(CH2)sCOO0- or -(CH2)s00C-;

Z3, Z4 and 78 independently of one another signify a
20 single bond, -CH2CH2-, -CH20-, -OCH>-,
-CO0-, -00C-, -(CH2)4-, -O(CH2)3- or
-(CH2)30-;
Z5 and 76 signify -(CY2)s-, -0(CY2)s-, ~(CY2)sO-,
-(CY2)sCOO0-, -(CY2)s00C-, -(Si[(CH3)210)s-,
25 ~OCH2(Si[(CH3)2]0)sSi[(CH3)2]CH20-, or
-NHCH2(Si[ (CH3)2]10)sSi[(CH3)2]CH2NH-;
Y signifies hydrogen or fluorine;
m,n,qgandr independently of one another signify 0, 1
_ or 2;
30 s signifies a whole number of 1 to 16;
R? and R2 signify cross-linkable groups of the

structure CH2=CH-, CH2=CH-COO-,

CH2=C(CH3)-C0O0-, CH2=C(C))-COO-,

CH2=C(Ph)-CO0-, CH2=CH-COO-Ph-,
35 CH2=CH-CO-NH-, CH2=C(CH3)-CONH-,



concentrated. This gives 5.3 g of [2,3-difluoro-4 m
bi phenyl - 4-yl ] -di hydr oxy- bor ane. (b). A soI ,I m {: lew
[2,3-difluoro-4'-(4-oxo-butyl)- 30 b'§ henyl 4-yl]-di hytlr oxy-tboma

a

of 3-(bronp-phenoxy) - propyl acrylate, 0.50 g of
tetrakis-(triphenyl phosphi ne)- CH ai ONHan 4 sodi um
carbonate solution in 100 m 2f=l;@d ?“@ éH% éﬁ]

i ’red
overni ght at 85[err] C under CHI %@ kﬁhglrz r@"é%@'s'ls@rffu on is

diluted with 100 m of 35 ethe€CH2weCiHe@OCH Ph-(L‘HQ:e}I-WIG E(=NRYEL, wat er
each time, dried over magne I and concentT at ed.
The residue Is purified by ﬁﬁuﬂ)ﬁi‘g Ei@qg;% h@ag)n’m lica gel with

cycl ohexane/ et hyl acetate (vol. ZEHT 55 g of 4-[2',3' -

48 di.f | uor o- 4" - ( 4- oxo- but yl eﬁéi?@#r&l -4 yl oxy] - but yI
acryl at e’ (c). A sol utlgn (o] 5 g of

4-12',3" -difluoro-4"-(4-oxo- 5 -1, 2 4 1"-terpheny| 4-yl oxy] - but yl
acrylate in 100 m of aceton \is GHedeI(mwvi se at S5[err]Cwith 20 m
of Jones' reagent. The m xture—% stirred at roomtenperature

over ni ght, pourephinto 1 OOsignifies\Wphdnyand extracted three times with
50 m of ethyl acetate. The_ O F?ml c.phases, are conbi ned, washed twice
with 10 100 m %f wat er each tﬂ%‘q ﬁﬁlé @vela"ﬁé!gnem um sul phat e,
f| ltered and conRentrated. Thi ssiginifées imashyl, dhethbry, Tyadicf byor o-

fo (5 RO 0 corpounlgoset ME nd 75,81
6 contain no -0-0- or -N-O- groups;
R3 sugnlﬂes hydrogen, halogen, cyano or an
alkyl, alkoxy, alkoxycarbonyl or alkanoyl-
OoXy group optionally substituted with
15 methoxy, cyano and/or halogen; and
X1, X2 and X3 independently signify hydrogen, halogen,
cyano or lower alkyl,
whereby the two rings B and D can be the same or different when
mis 2 and/or nis 2.

20
2. Compounds according to claim 1 of formula |
X2
f
e {2+ OO
m X! q r
25 I
wherein
rings A - F each signify pyridine-2,5-diyl, pyri-
midine-2,5-diyl, trans-1,4-cyclohexylene,
30 trans-1,3-dioxane-2,5-diyl or independ-

ently of one another 1,4-phenylene



manner :

: , -[4-[4"-(3-acryl oyl oxy- propoxy f uor
1,1 ':4",1 "-terphenyl]-butyryl oxy]-benzonitrile; ’! " l'[

3,4-bis-[4-[4"-(5-acryl oyl oxy- pent oxy§g2', 3" -difl uoro- *
"-terphenyl]-butyryl oxy]-benzonitrile; 3

3,4-Bi s

S

, 4- bi s-[ 4- []4 b(6 aclryl o]yl gxy heoptionally, sﬁbstﬂ!ufédofvﬁtr} h3a|0éen1 ' 4
"-terphenyl utyry oxy enzon e
4 bis-[4-[4"- ? él oyl Oéy buMéfyHy?fndgor CYANOyi £ 1 uoro- 1 , 1 ':4 1

-terphenyl ] - but

3,4-bis-[4-[4"- (4 acryl oyl oxy- bug R 2. . %Hfb L@qj@_, -00CL s(CH, Y4t

Bénzoairglependently ofeohgl another sngnlfy

"-terphenyl]-butyryl oxy] - benzoat e;

, 4- bi s- [51 [4"-(4-acryl oyl oxy- buPbx;(S:HZ)SQ"- dlfluoro- 1, 1°':4,

;1t gr ph[62y|[]4 bl(1223 Zﬁfa‘ﬂlotl)&nzga{r?ep’&\dentg/ of%h&'aﬁ’other signify, a,
i s acryl oyl oxy- bu
"_terphenyl ] -butyryl oxy] - benzoat® d{ bOhd 'CHZCAZ' '%HZO' - CHZ'

3, 4-bi s-[4-[4"- (4-acryl oyl oxy- bbE@K)f) ~00G," ~(@HI e[ ¢O(CHp )3t 08 "1 4",

24",

"-terphenyl]-butyryl oxy] benzeneg;

3,4-bis-[4-]4"-(
-terphé yl]-but#

"-terphenyl]-butyryl oxy]-et hyI b

4- |
?;aélrt& Yio

Xy- bUQ%l;!? 39 3 '-difluoro- 351 ,1 "':4",1
| uensignify -(CY2)s-, -O(CY2)s-, -(CY2)sO0-,

3, 4-bi s-[4-[4"- (4-acryl oyl oxy- bgéé cz)oe3 (évgbst@oe'- -(Si[(CH3)>1OYE-,
ljllz

49 3, 4-bis-[4-[4"-
‘14,1 "-terphenyl]-butyryl OXY] NHGP%'(QF[S@H?,%;‘O)SSI[(CH3)2]CHzNH-

Exanple 10 5
4-12',3 -difluor
15

20

25

30

A
Y44 (ir

m,n, gandr

s
R1 and R2

Ph
Rl
Rll

§I[6Q|7|3MQ>)5§)[(§H3)3]CHQQI-@T o-
?:c Fhlﬁﬁﬂn les hygr gen or fluorine;
independently of one another signify O or
1;

signifies a whole number of 1 to 16;
signify cross-linkable groups of the
structure CH2=CH-, CH2=CH-COO-,
CH2=C(CH3)-C00-, CH2=C(CI)-COO0-,
CH2=C(Ph)-CO0O-, CH2=CH-COO0-Ph-,
CH2=CH-CO-NH-, CH2=C(CH3)-CONH-,
CH2=C(Cl)-CONH-, CH2=C(Ph)-CONH-,
CH2=C(COOR")-CH2-C0O0-, CH2=CH-O-,
CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR")-,

cis,trans HOO-CR'=CR'-COO-,
R /==

HC-CH- ¢ CH=CH-

\O/ \ / or

R /=

\ / CH=CH-COO-
signifies phenyi;
signifies lower alkyl;
signifies methyl, methoxy, cyano or
halogen, with the proviso that R1-Z5 and
R2-Z6 contain no -0-O- or -N-O- groups;
signifies hydrogen, halogen, cyano or an

1

1

1

1

1

i

1,

1



met hanesul phonyl oxy)-butyl]-1 ,2':4',1 "-terphenyl -
acrylate and 0.1 56 g of 3, 4- d| hydroxybenzomtn le in Hm”mmmm!ﬂml
, 2-di met hoxyethane is treated portiogwi se at Oferr]C with ©Q. 202w  Of
potassi um tertiary butylate and the mxture is subsequently stirred at
85[err] C overnight. The cool edan@actallmyngﬁ gn@n@|wr@d} into 25 m of
wat er and then extracted three tlrresqu/\n b%? ﬂ?ﬂ ft-IH acetate. The
conmbi ned organi c phases are wa SREIPRHY; SUPSTILY ?ﬂ Bt Mg %YEr dried
over magnesi um sul phate, filtecydnarahd/for halogem; rartced. Chr onat ogr aphi ¢
purification of yfhear e on t e hyl
acetate (vol. 8X2) Xa %ﬁlti\j*\g f l&depél?%% bf‘wy Byﬁ%é?rg,m’ﬁg‘@é@ﬁ

cycl oheRkane/ et hyl acet ate m xt Gy&npver. 0W€|’ glky). of the fractions which are
pure according to thin-|ayer chr omat ogr aphy gives 0. 65 g of

3,4-bis-[4-[4-(4-acry] oyl ox 3'-difluor 1
"-terphenyl | - buPoxy] MBQP%TJ?I%’CO%"'Q o (Z:Iamph@ or 2, w eréin'the’
4-12',3" - dcfcbsmlmkéblé 4ebidudd RIr andt Rariadepehdentiyxvf-one another

start 1 g’ VD) CHE-GREGEIE UATEIPBARCORE, CBRCHT” “ v o

0.1 19 ¢ o Im bor ohydri de and 10 mi of water is treated dropw se
at O[efnP]C wi ©h a.solution of 5.00 g of

4-12',3" -difluoro-4" (4 oxo-butyl)-1,2':4",1 "-terphenyl -4-yl oxy] -

butyl acrylate in 50 of di oxan. The mxture IS subsequently 30 stirred
at room t enper atdir e ﬁﬂmﬂ?OHBdﬁ aCﬁ%’dH’!ﬂa@QlW @ne af €lais 1 teclired into 50

m of wat epyhdriath FXTHSXS ae X3er yidrogehe fluoringleplsriméaggans
extracted tw,ce 25 m of et acet ate each time. The conbi ned

organi ¢ ph&§ gsme?r shed tWI ce W|th 50 M of water each time, dried
over nmagnesi um sul phate, filtered and concentrated. Chromatographic

purification of he Co F@@bgge%‘gbﬁmé %8 a?ﬁy O\Net Bf(a{é:ih@qx%lq %tfhyl

acetate (vol.
4-12',3 dngfelnmfab farrr(mahWroxy butyl)-1,2":4", 1"-
terphenyl 4-yl oxy] -butyl acryl ate.

o) 2D
Ri- 251..-231-.-211 @
20 I-A

wherein

Al, BT and E1 independently of one another signify 1,4-
phenylene optionally substituted with
fluorine, pyridine-2,5-diyl, pyrimidine-

25 2,5-diyl or trans-1,4-cyclohexylene;
Z11 signifies -CH2CH2-, -CH20-, -CO0O-, -0O0C-,
-(CH2)4- or -(CH2)30-;
Z31 signifies a single bond, -CH20-, -CO0- or
-00C-;
30 Z51 signifies -(CH2)s'-, -(CH2)s0-,
-(CH2)s'COO- or -(CH2)s*00C-;
Z7 signifies -CH20- or -COO- ;
s' signifies a whole number of 3 to 12;



50 ”m"”g, uu MMWILS 10 g of trifluoronethanesul phoni c anhydride

di sso f di chI oronet hane is added dropwi se at O[err]C to a
sol ution of 44090f 4-[2',3" -di flugko-4"-(4-hydroxy-butyl)-
1,2':4",1"-terphenyl - 4-yl oxy] - but yl acryl ate and 1.18 g of | uti di ne in
1 00 ml of dichRdionethane. Theigrdfiesi O &CH-COOH, SCHp=O(GHH-CO0-,0[err] C
for 90 m nutes and subsequently poured int Hzmm of wat er and
extracted twice with 50 ml of HQii-@feomane‘ ' The combi ned organi c
phases are vvashgtvmce wi th 50 wafer 1 eachtlrre ﬁwed over
magnesi um sul phB d and concent ﬁtg@ﬂes aloganney8pPag ﬁW@rpa 1i@%tion of
the residue on silica gel wi t halkoxygastedreydane/ et hyl acetate (vol. 8:2)
gives 4 20 g of 4-[2',3

di fl uoré -[ 4- Htrl fl uoro met hﬁmnﬁﬁhgnv dxy‘in%utyl] 1,2 :4,1"-

ter phenyl - 4-yl oXy1Xdand Xdcryl have the S|gn|flcanceTlge/érmllhomlaIfg &orrpounds can
be prepared in an anal ogous manner :

34B|s [ 4-]4-(3-acryl oyl oxy- propox 3'-di fluoro- 241
" -t er phenyl | - buBexy] i‘amaaundmccorc}mg to cl@mzﬁmfsfcprzmpkae( Ia Ic
5-acryl oyl oxy-pentoxy)-2 ', 3 '-difluoro- 1,1 ':4',1
"-terphenyl]-butoxy] b@zoni trile; 3

,4-bi s-[4-[4-(6-acr yl oxy- hexoxy)-2' ,3 '-difluoro- 2 1,1 ':4, 1
"-terphenyl ] - but ox b nzonitril e t hyl

3, 4-bi s- [4[4(4aryIQ7§¢|da)gr-QOCB@-Cmd uok- X8 1 ':4' 1
-t er phenyl ) - but oxy] benzoat €; et
34b|s[4[4(4acryloylo - Iuor- 1321':4',1
"-terphenyl ] - but oxy} be@ztdi CO §0°

, 4- bi s-[ 4-[ 4- (4- acr ony buto o -|quoro- ¥ 1, 1:4 1

"-ter phl%nyl ] - but oxy] behzoat e;

o)
X2
/ O—(CHg)g—O-—O—@—COO X3
H x1
o)

I-b

0
/[" ( X2
0—(CH2)9-0—®‘<:>—(CH2)£ ——C00 X3
Lo -Oons el
O

l-¢

15



o< SNEHH R

4- acryl oyl oxy- but oxy)-2', 3" -di fluoro-
enzoat e;

3 4-bi s-[4-[4-(4-acryl oyl oxy-but oxy) &z ' 3' -di fl uoro-

"-terphenyl]-

but oxy]

benzene; 35

1,1':4',1

1,1':4", 1

3,4-bis-[4-[4- (WW&(I‘\@M)@ghlﬂWWaﬁO 8t -adké*y&frbonyl X11XE akd, X3

"-terphenyl] -

, 4-bis-[4-[ 4- (4
"-terphenyl ] - butabaihpSapyl benzene.

51

gener al fornula

C ai ns 1.

[err] wherein 10

bUto ]f}?hwjt*}p %ﬁn%}‘%s has the 559’1'%%“ givenging . 4 1

Conpounds of the
rings A- F

each si gim fy pyrd-di n&empogings aggarding to any one of claims 1 to 4 of

m di ne-2

trans-1 3 di oxane-2

of one another 1 ,4-pheny|ene

g@ﬁéraltf&@ﬁuﬂa 14 cycl ohexyl ene,

, 5-diyl or independ-

ently

optionally

substituted with hal ogen \
R12'252‘< B2 _< BS>_<A2 >_Z12 3
252_< B2 \_< B3 >——<A2 >‘Z12 -@—

10

15

20

25

I-B

wherein
A2 B2 B3 and E2 independently of one another signify 1,4-
phenylene optionally substituted with
fluorine or trans-1,4-cyclohexylene;

yAY- signifies -(CH2)2C0O0-, -(CH2)s'COO- or
~(CH2)s'0-;

752 signifies -(CH2)s'-, -(CH2)s'0-,
-(CH2)s'CO0- or -(CH2)s'00C-;

z72 signifies -CH20- or -COO- ;

s' a whole number of 3 to 12;

R12 signifies CH2=CH-CO0-, CH2=C(CH3)-CO0-,
CH,=CH-0- or HZC\_O'CH'

R33 signifies halogen, cyano or alkoxycarbonyl;

q signifies O or 1; and

X1,X2and X3  have the significance given under claim 1.



Z[u|||||u|||u|||wuwmum.ym:; oo, A e

-CH2- (CH efr]Yys-* S(CH2)sO, - CH[e s-, -

-00C-, -(CHerr])sCOO or -(CH[err])sZOC Z[err], Z[err] and
Z[err] i ndependentjdmpbuﬁag @é&ﬁrﬂ% Stlcﬂ'&lsﬁm 5? ¥ formulae id-ig

single bond, -CH err]CHerr]- err? CCH err] -,

-C0O, -00C, -( ) 4-, O(CHZ)S- or

-(CH[err])[err]O- Z[err] and Zferr] signify - (CY[err])s-
-Q(Cyl[err])s-, /—(‘“gY[err])sO__ - (CY[ ¥ r])sCOO
(CY[err])sOOC CHy-CHy-- COO

o
CIJ—lZ(SI[(CI—IS)Z]O)S—g:m%)C}B)Zr]) 0-, ] )

- NHCH2('Si [ (CH3) 2] O) sSi [ (CH ey [err2N
signifies hydro enm(cnzbsug @ O @ CHRYTH,- coc nde endi?ﬁt l'y of
one anot her sighify O, or 2; 30

signifies a whole urrber of 1 to 1 6 Rl and R2 S|gn|fy
cross-1inkabl e grofps of the structure CH2=CH,
CH2=CH- COO-, CH2=C(CH3) - COO-, CH2=C(d ) - COO,
CH2=C{( Ph)-COO, CH2=CH COO Ph-, 35 I-d CH2=CH CO NH-,
CH2=C( CH3) - CONH- 52

CH2=C( d ) - CONH- ,0 CH2=C( Ph) - CONH- ,

CH2=C( COCR' ) COO-, CH2=CH O, CHyz-CH- OCC-,

ﬁgocg;mm Coolg‘(a*z)ﬁ'o O Q . C[“brcclﬁsz PO X3
L peneo v
\__< X1

5 @)

l-e

0 R F
/—4 X2
/ 0—(CH2)3--O(CH2)3--coo X3
L_« x1
o F F

L

N

-y
X
N

oo R oon L
penre{ O -Ceme 1
x1

10 i-9

:



Ph i fil phenyl ; R signifies | ower
al kyl ; ”III“I I“! Iﬂ“;ﬂm " lllr signifies nethyl, nethoxy, cyano or 10
hal ogen,* wict htt he pyow so that Rl1-Z| e%é] and

Rlerr]-Z[err] contain no -0-0- or -NU- groups; R3

signifies hydrogwheréitl R3ensighifie &fard or alkoxycarbonyl; X1, X2 and@kBY!
al koxy, al koxyca OXy group

. | Lor, al kKapoyl - °, . e . oxy
optionally subst#‘gﬁﬂg{dh\)ﬁd{ﬂg?g' ahd s' has the significangg: giyep, Ityano and/ or

hal ogen; and claim ¥ err], Xerr] and Xerr] i ndependently signify

hydr ogen, hal ogen, cyano or |ower alkyl,

whereby the two rings B and D can be the sane or different when mis 2
and/or ndis 2. 29. ~ A cross-linkablapliquits eryssaliney mixteirei consistingrnul a |
[err] ' ol - kgpify

Lorl i ne- 2,%f c?it Ileast y2r V&i hpbRents, .where.alh é‘t??ea%t orﬁne dclz%@%ghgﬁgﬁ%é Crans. 1
 4-cycl ohexW@ﬁ’éu"% of formula | defined in claimyds- 1. 3- di oxane- 2, 5- di yl or

i ndepend- ently of one another 1 ,4-phenyl ene

10. A cross-linkable liquid crystalline mixture according
10 to claim 9, which contains, in addition to one or more compounds

of formula |, one or more compounds from the group of the
formulae

0 X
0
f%-(CHg)s--O—Q-COO-@-OOC—-@—O—(CHg)s-_o»—\\ |
Q 0EO '(CHz)s"O—Q'COO‘Q%OC—OO—(CH%'—OJ_//
o

~
(CH2)
O/
0 o o
% ¥a -
O-(CHa)g -0 coo 0oc —(CHg)e—O
15 (CH2)s '@‘ _O‘O (CH2)s A\ i
\ O-(CHa)s —o—@-coo—Qooc—@o-—(CHz)s_o !
o o o
o

P

' o
0 o
§ O-(CHo)e -o-@—coo ooc —@-o—(CHz)s«—o»ﬂ\

o) AY
QO -(CHg)s-—O-O—COO 0oC -@—o—(CHz)s-— N
o o]
O\
(CHo)
o/

)\

o) | o)
7 0-(CHy)g - o—@— coo doec -@-o— (CHg)g~ o»—\\



oo Sgunstitured w1 halogen, | e Zgerr 'Wﬂﬂm "mﬂﬂone

anot her signify 59 - CH2CH2- , erfr] &,

-00C-, -(CH2)4- 5 or -(CH[err])[err]O

Zlerr], Z[err] and Z[err depen |y of e another signify a
si[nglla boLd ] T s]ETQ : goc@'e@]( 23"'0»_9// ’

-COO, -00C, -( ) 4- O(CH[err])[err oor

(CH[err])[err]O 10 Z[err] anqNZ[err] signify -(CY[err])s-,
-Q(CY[err])s-, -(CY[err])sO /( Ha)t -(CY[err])sCO0O,
-(Cy[err])sOOC-, -(Si[(CHe ])[ rr]]oge-,

-OCH err](Si[(CH exr])[err]]0)sSi[(CH3) [err]O- or O

- NHCH2( Si CH 0)
NGE(S (ot o ) g ) PR o B Nepenenyy o

one anot her signify 0 or

signifies a whol e nunber of 1 and R si gni fy
cross- | i nkabl e gr ddpCHafs t @ COO-@-OOC o (CHz)sg{- ure CH2=CH-,
CH2=CH COO-, 20 C(CI) COoo-,
CH2=C( Ph) - COO CH&=CH- COO- Ph- CH-CONH-
CH2=C( CH3 CC]\II—H

CH2= g((Ph))CO\IH-/ 0-(CHz)s ‘OO‘COOGOOCG@%&@?‘ p- Vil
CHerr]=CHO, CH2=CH OCC-, Ph-CH=CH,
CH3-C(=NR) -, L, trans I—|00-CR:CR-CDO-,

[err] z S-R

e g)-s-7 Vil

and

wherein
X signifies hydrogen, fluorine, chlorine,
bromine or methyl;
10 s' signifies a whole number of 3 to 12; and
1 signifies a whole number of 2 to 12;
Z signifies -OCH2- or -0O0C-;
G signifies 1,4-phenylene or 2- or 3-fluoro-
1 ,4-pheny|ene;
15 S signifies -(CH2)s' - or -(CH2)s'0-; and
R signifies CH2=CH-CO0-, CH2=C(CH3)-COO0-,

CH,=CH-O- or Hzc\'dc"".



rgvxer al kyl ; ston fiRes phenyls 30 si gni f| es ”uj"“}m "m mﬂ'r 1;;/:?]0 or

hal ogen, with the proviso that R errgpZ err] and
Rlerr]-Z[err] contain no -0-0- or -NO0- groups;
si gni fi es hydrobén, 'ﬁbeam\pfmnpoundaraccordmg to any one of claims 1

54 3 - o) up

optionally Slﬁ) ?l’ihu?'g rv?/lstshlmlé%% S%J@)%r 6;;&&5%%,5’6%:9{50 cyano and/ or
hal ogen; and Xerr], X2 and X err] i ndependently signify

hydr ogen, hal ogep, 5The use of cross- I:nkabléX@Lﬁ’dOéryé%‘éﬂfnéﬂ"rh}éltures

3. npounds accord | to cl ai m g Idh r 0SS abl e
Cesi duc FRGAOTIIRATASIRIMED I 19 Thett,Hoshdnked State Jhf roptrelcn coo.
CH2= C(CI—B)c@a@oneﬁﬂ{;grr] CH-O- or [err] 4, Conmpounds accordi ng
to any one of clainms 1 to 3, wherein X err], Xerr] and X[err] signify
hydr ogen, fluorine, chlorine, cyano and nethyl 15

Conpounds according to any one of claf#s* 1 to 4 of gener al forrrul alA
[err]



——

wherein Alerr], Blerr] and E[err] |ndepen'dﬁ ch"’“QITE’ ~anot her
si gni fy ThissSheet Has Been Replaced phenyl ene optlo éﬂ’l‘% subs‘h t“u’téqﬁ with
fluorine, Iy pyri m digye- 25 T, \GED _2,54diyl
or trans-1 gene; Z[err] S|gn|f|es

-CH err]CHerr]-, rjo, -coo, -00C, Ref. 6220/126
-(CH2) 4- or -(CH2)30-; Z[err] signifies a single bond,
-CHerr]O, -COO or -00C-; 30 Z[ err]
signifies -(CHerr])[err]' -, -(CH eAbsiract]' o,

-(CHerr])[err]"COO or -(CHerr])[err]"' OOC; Z[err]

signifies -CH e or -COO-; . . S’ . Si nifiesavx/nole
nuﬁber & 3 tE) ilrj]e present invention is concerned with pBoto Crossgy er ]

signifies ﬁHRaBH: TloRid EHPstallin®)c unds of the general formula2=CH O or
[err] signifies hal ogen, cyano, |ower alkyl or
alkoxycarbonyl signifies 0 or 1; and

Xerr], X[err] angd rr£FE e t he sﬁﬁnlflcance given in claim1.

6. Oorrpourl?dgéc 0 of for nx;ﬁl ae la-1c
}@ <)
r

10 !

wherein

rings A - F each signify pyridine-2,5-diyl, pyri-
midine-2,5-diyl, trans-1,4-cyclohexylene,

15 trans-1,3-dioxane-2,5-diyl or independ-
ently of one another 1,4-phenylene
optionally substituted with halogen,

. methyl and/or cyano;

Z1, 72 and Z7 independently of one another signify

20 -CH2-(CH2)s-, -(CH2)s0-, -O(CH2)s-, -COO-,
-00C-, ~(CH2)sCOO0- or -(CH2)sO0C-;

Z3,2%and 28 independently of one another signify a
single bond, -CH>CH2-, -CH>0-, -OCH32-,
-CO0-, -00C-, -(CH2)4-, -O(CH2)3- or

25 -(CH2)30-;

Z5 and Z6 signify -(CY2)s-, -0(CY2)s-, -(CY2)sO-,
-(CY2)sCO0-~, -(CY2)s00C-, ~(Si[(CH3)2]0)s-,
-OCH2(Si[(CH3)2]0)sSil(CH3)2]1CH20- or
-NHCH2(Si[(CH3)2]0)sSi[(CH3)2]CH2NH-;

30 Y signifies hydrogen or fluorine;

m,n,gandr independently of one another signify 0, 1
or 2;

S signifies a whole number of 1 to 16;

R1 and R2 sighify cross-linkable groups of the



[err]

T pe— 56 wherein-R32

signifies cyano or aI koxydar bonyl; Xerr], Xerr] and X[err] HIS &

signify hydrogen; and s' has the si gazflcance given in
7. Compounds according to any one of clains 1 to 4 of

g@ner—al--Jn rrul a

el A

| -B [err] structure CH2=CH-, CH2=CH-80Q-9 wherein
Alerr],Blerr],Blerr] and E2 m@;@m{ig@%y (%OoneH%n_(g@% m@nlfy 1, 4-

phenylene optlonally substituted

fluorine or

trans-1 , 4-cycl ohexyl ene; CH2=G(Rh)-LO0-, CH2=CH-G0OrRhA-,
- ( a[ er r] ) [ eg] Co0-, (C"i[zer r ] CHZEEH-C0-NH5, CHZ-—C(CH3) CONH-,]
SRS o B L

-(CH2) s
Z[err]

whol e nunber of 3 to 12;

10

15

20

25

signifies - QHz:C{COOR")-CHBCOO0-, CH2=CH- O- a
CH2=CH-00C-, Ph-CH=CH-, CH3-C(=NR")-,

-cis,trans HOO-CR'=CR'-COO-,
R. /==

HC-CH CH=CH-
v, or
R /==
Q—cx—x:cra—coo—
Ph signifies phenyi;
R! signifies lower alkyl;
R" signifies methyl, methoxy, cyano or

halogen, with the proviso that R1-Z5 and
R2-Z6 contain no -0-0- or -N-O- groups;
R3 signifies hydrogen, halogen, cyano or an
alkyl, alkoxy, alkoxycarbonyl or
alkanoyloxy group optionally substituted
with methoxy, cyano and/halogen; and
X1, X2 and X3 independently signify hydrogen, halogen,
cyano or lower alkyl,
whereby the two rings B and D can be the same or different when
m is 2 and/or n is 2, liquid crystalline mixtures which contain
such compounds and their use in the cross-linked state as optical
components.



20 Rlerr] signifies CH2=CH 00O, CH2=C( CH3) - COOgyosit-2 25

CH2=CH- O or [err] R33 signifies hal ogen, cyano or

al koxycar bonyl ; q signifies 0 or 1; and

Xerr], Xerr] and X err] have the significance given under claim1l. 25
8. Conmpounds according to claim7 of fornulae 1d-Ig

[err] wherein R34 signifies cyano or alkoxycarbonyl;
Xerr], Xerr] and Xerr] signify hydrogen; and s' has the
signific | X

g gui q Cm&gs LINKABLE Lfé@iﬁ”cﬁ*fsﬁx.rgmg 1, 2—@}1@&&?@ DIE%&@HJI ES
at | east one conponent is a conpound of fornmula | defined in claim1.

10. A cgoss-|i rkabhrskhelhvbrtior i€ cbhBer M8 W pREES HbEY
linkable liquid crystalline 1,2-phenylene derivatives, liquid
crystalline mixtures which contain such compounds as well as
their use in the cross-linked state as optical components.

10 Photo cross-linkable liquid crystals, which are provided
with an appropriate amount of a photoinitiator, can be oriented on
a substrate or in a cell by suitable orienting layers or in a field
and then in this state can be cross-linked by irradiation with
light of a suitable wavelength. The structure thereby produced is

15 preserved even at high temperatures. Thus, optical components
such as, for example, wave guides, optical grids and filters,
piezoelectric cells and cells having non-linear optical (NLO)
properties, etc. can be produced. Such optical components can be
used, for example, for frequency doubling (SHG) or in colour

20 filters.

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

25 materials for optical filters should have a strong absorption in a
direction perpendicular to the filter surface.

In addition to the general interest in photo cross-linkable
liguid crystals for optical components, such liquid crystalline
30 materials are suitable as a cladding for 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 coefficients and thus reduces microdistortion
losses. This leads to an increased mechanical stability.
35
The photo cross-linkable liquid crystals must have a good
chemical and thermal stability, good solubility in usual solvents
and a good stability towards electric fields and electromagnetic

This Sheet Has Been
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%
10 to claim9, which contaipns,. in_addition. t.o on

*formul a 1, one or nore corrpouﬁgss e
59 [Jerr]

£ e e et £ gy i 1 e

PHOTO CROSS-LINKABLE LIQUID CRYSTALLINE 1,2-PHENYLENE DERIVATIVES

Abstract

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

10 !

wherein

rings A - F each signify pyridine-2,5-diyl, pyri-
midine-2,5-diyl, trans-1,4-cyclohexylene,

15 trans-1,3-dioxane-2,5-diyl or independ-
ently of one another 1,4-phenylene
optionally substituted with halogen,
methyl and/or cyano;

Z1, 72 and Z7 independently of one another signify

20 ~CH2-(CH2)s-, -(CH2)s0-, -O(CH2)s-, -COO0-,
-00C-, ~(CH2)sCOO- or -{CH2)s00C-;

Z3,Z%and78  independently of one another signify a
single bond, -CH2CH2~, ~-CH20-, -OCH2-,
-C00-, -00C-, -(CH2)4~, -O(CH2)3- or

25 ~-(CH2)30-;

Z5 and Z6 signify -(CY2)s-, -0(CY2)s-, ~(CY2)s0-,
~(CY2)sCOO0-, -(CY2)s00C-, -(Si[(CH3)2]0)s-,
~OCH2(Si[(CH3)210)sSi[(CH3)2]CH20- or
-NHCH2(Si[(CH3)210)sSi[(CH3)2]CH2NH-;

30 Y signifies hydrogen or fluorine;

m,n,gandr independently of one another signify O, 1
or 2; L e

s signifies a whole number of 1 to 16‘ %__4 ¢

R1 and R2 signify cross-linkable groups of the -

———— .

This Sheet Has Been
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o . o | fhlezs . Do
wperein SR, S signifies hydrogen, fluorine, chlorine,
br onmine,; %Dr = <ol signifies a whole nunmber of 3 to
12; aﬁd‘

signifi.es a whole nunber of 2 to 1 2;
\SiganleS - OCH2- or -G&c G signifies 1

1 4: BB ERE 15

= U
CH2=CH O or [err] 60
use of conpounds according to any one of clains 1 to 8 in txhe‘ fi-es
cross-linked state for optical conponents. 12. The use of .

cross-linkable liquid crystalline m xtures 5 according to cl al m & or+ T09%h
their cross-1iphadppégdrt ifermiohG! concerned with photo Cross: e comeme i
linkable liquid crystalline 1,2-phenylene derivatives, hqund I
crystalline mixtures which contain such compounds as well as
their use in the cross-linked state as optical components.

Photo cross-linkable liquid crystals, which are provided
with an appropriate amount of a photoinitiator, can be oriented on
a substrate or in a cell by suitable orienting layers or in a field
and then in this state can be cross-linked by irradiation with
light of a suitable wavelength. The structure thereby produced is
preserved even at high temperatures. Thus, optical components
such as, for example, wave guides, optical grids and filters,
piezoelectric cells and cells having non-linear optical (NLO)
properties, etc. can be produced. Such optical components can be
used, for example, for frequency doubling (SHG) or in colour
filters.

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

In addition to the general interest in photo cross-linkable
liquid crystals for optical components, such liquid crystalline
materials are suitable as a cladding for glass fibres for optical
data transmission. The use of such matérials increases the
elastic modulus in the longitudinal axis of the fibre, lessens the
thermal expansion coefficients and thus reduces microdistortion
losses. This leads to an increased mechanical stability.

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



“€onponent s.

61

PHOTQ CROSS-LINKABLE LIQUID CRYSTALLINE 1,2-PHENYLENE

RI IV

The present invention is concerned with photo cross:
linkable liquid crystalline compounds of the general form

Abstract

00 e 20 C 0
m X1 q r

wherein
rings A - F

Z1, 22 and Z7

Z3, Z4 and 78
ZS and Z6

Y
m,n qandr

s A .
R1'-and R2

each signify pyridine-2,5-diyl, pyri-
midine-2,5-diyl, trans-1,4-cyclohexylene,
trans-1,3-dioxane-2,5-diy! or independ-
ently of one another 1,4-phenylene
optionally substituted with halogen,
methyl and/or cyano;

independently of one another signify
-CH2-(CH2)s-, -(CH2)sO-, -O(CH2)s-, -COO-,
-00C-~, -(CH2)sCOO0- or ~(CH2)s00C-;
independently of one another signify a
single bond, -CH2CH2-, -CH20-, -OCH2-,
-C00-, -00C-, -(CH2)4-, -O(CH2)3- or
-(CH2)30-;

S'infy '(CYZ)S'! 'O(CYZ)S'! '(CYZ)SO“’
-(CY2)sCO0-, -(CY2)s00C-, ~(Si[(CH3)2]0)s-,
-OCH2(Si[(CH3)2]10)sSi[(CH3)2]1CH20- or
-NHCH2(Si[(CH3)2]0)sSi[(CH3)2]CHaNH-;
signifies hydrogen or fluorine;
independently of one another signify O, 1
or 2;

* signifies a whole number of 1 to 16;

signify cross-linkable groups of the



