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20 prepared. Depending on "the nature and amount of

and,

admixture of further, copolymerizable mesogens and
other constituents it is thus possible on crosslinking
to prepare, for example, éigments whose color is based
on the cholesteric phase of a copolymerized, optically

25 active mesogen énd/or on the addition of added
mesogens.

When the LC organosiloxanes specified in
US-2-5,211,877 are employed as LC pigments they give
different colors at processing temperatures of 130° -

30 which is, for example, a customary processing
temperature for the OEM finishing of steel panels -
and, alternatively, when processed at 80°C - which is,
for example, a &ustomary processing temperature for
refinishes. This differing behavior is brought about.by

35 the glass temperature of the pigment in conjunction
with its swelling in the course of the preparation of
coating materials, and the wunswelling process when
these coating materials are dried; in other words, by

the action of solvents on the pigment. The swelllng
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process, and the | eaching of uncrosslinked constituentS'““' “fromthe

pi gnment, which may take place during said aIter the structure
of the pignent. Heating the dried coating f| Iass
tenperature 5 of the pignment |eads to a pronounc ﬂ

the pitch of tbegbeki®zoFzt he chol esteri @ quUId

short ened and hence t he reflection mavelength of the pignent is
shifted toward shorter wavel engt hs; there is a blue shift. If, then,

the glass 10 prespesat @ng dhe Heas {oF SUREERES L HRkeR| GPRTELFUEBRS

processing tenpgpratyse plqﬁené hewhlfé@tattnag ti‘]@é ergldlce durfielgaxakiian does
not occur conpletely, and the result is olor which is diff rent from
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80C and law,..cQntents opf teHQ&roséﬂdr”“Hénce exieact 2Blr@8ction
The invention ™ SVi-des organ05|f0xanes whi ¢ch nprise a group of the

general fornmuwavelenzgh - of cHe pPigment- Chfu- ;plfggg» towa Ll NFhPr er

(2 CH2- CH2- OéHg) \érliel(e%))g ths; th¥¥b id #esiuedshacrgropp, othehe gﬁaergalasfs% mul a
ere

X is a £ﬂol gtuTﬁI&%C%%ﬁoPé9P3P§lls(ﬁﬁq & ethT, re1b€lvily 1od

i sosor bi dyl, ipgeEEEidy} otempeliatuaei d ofdi cdte or B@mting aaterial,
unSUbStltUtedtp&axg%léélgoégrﬁgu(%%céflggﬁﬁgetely, and the result is
a color which is different from that of coating films
which have been prepared at temperatures above the
15 glass température and which hence correspond in their

color to the completely relaxed material.

It was an object of the invention, therefore,
to provide crosslinkable LC organosiloxanes which after
crosslinking feature glass temperatures of not more

20 than 80°C and low contents  of uncrosslinked
i  extractables.
The invention provides organosiloxanes which

comprise a group of the general formula 1
25 - (CHj)p= (0) ~CeH4=Z~ (COO) s~ [A-M] ¢ ~E=~ (CH2-CH2-0) ,.~VN (1)

and, if desired, a group of the general formula 2

- (CH2) n= (O) n— (A) ¢-Q-X (2)
30 '
where
X  is a cholesteryl, dihydrocholesteryl, doristeryl,
isosorbidyl, isomannidyl or cholic acid radical or
35 an unsubstituted or substituted radical selected
from 1, 4-phenyl, 4,4’ -biphenylyl,
1l,4-cyclohexylene, 4,4’ -bicyclohexylene,

4,4’ -cyclohexylenephenylene, 2,5-substituted
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from 1, 4- phenyl , 4, 4' - bi phenyl yl ,

1, 4-cycl ohexyl ene, 4, 4" - bi cycl ohexyl ene,

4, 4" -cycl ohexyl enephenyl ene, 2,5-substituted .

-3- 1, 3-dioxanyl and pyrimdinyl radical, where the
substituent cem H@l@a/2-Fzo C5-al koxy radical, Cl- to C5-al kyl
radi cal, cyano radical, chloro radical or nitroradical, 5 Q

is a -COO group or a -0O0OC- group or a -O_ group ) or a chem ca
bond or a -O (C=01CG-giexpnyl amd Rié’“é“ﬁéiﬁjcalra@dfﬁ?]or ¥hgrsupthere- or
-EH|2-CHZ-, , 7A s%ﬁst.lﬁtuémé'l@la(ﬁn)tlf?a@,%3_4-,h50nlaphébydigyeradZCQiDam*

t hyl ene, , 7- napht hyl ene, ; ' - bi_phenyl ene .
1,4-cyc|ohexy|ene,€° Qs_a{kyhnﬁang8§CI5H@ﬁﬂ ,lcél, chloro radical

4, 4' - cycl ohexyl enephenytenerad2¢Bi(l, 3- di oxanyl ene) or a

pyrim di ngl e radj cal, _ M__is.a.chem bo an . oxygen_a ra
group 5 °Y C&% 5 C£80 orggg%- E%H%) v%—@%ﬂﬂp IEl)fSXéyVl\{j| iégghgroup
- COO- CH=CH2, - COO- @ Gri3¢bepRcal ( bppduco a -0- (C=0)ER=CldxoupGH=CH2 or an -
oxiranyl group, jsBi chémfclioBBnbCH?) b gwheke -lcrdivbduakbyfHey,-groups can
be repl aced by oxygen, mand p are each infegers from3 to 6, 20 r

is 0 or an integerifrofm 1lr4-Reenyleng, g hngraphthglenep o §-naph-y is
0 or an integer frenylehe, 3, 2, U-aaghvhgleneach anijatepephbh9hede,o 8,
and is 0o n.integer froml to 6, wth,the proviso. 25 t hat
" the of8ups of ¢ hetgekEl eI RRRke 1 ana 2 4 1By EYsI8nERvIenss are
attached directly #p4bneyclohexylenephenylene, 2,5-(Thé-diganoyilkoranes

are preferably |iqgypdg rifk¥sh h%ﬁ%ﬁra§QCal, The nunber of
silicon atonms in tﬂg _organosi | oxanes is preferably from2 to 70,
in particlll ar #fomd 3chemdgal bond, anTHRXYFJENSSCFoxReR afEOUP

preferably conposedcgb-, -odbit srof-gote @enel-atodejmy,a,3 35
15 VN is a group -COO-CH=CH;, -COO-C(CH3)=CH;, - {(CHz),-0O-
CH=CH,, -CH=CH; or an oxiranyl group,
E is a group (CH:):, where individual CH; groups can
be replaced by oxygen,
m and p are each integers from 3 to 6,
20 r is 0 or an integer from 1 to 10,
T, q and s are each 0 or 1,
t is 0 or an integer from 1 to 3,
u and v are each an integer from 2 to 8, and
a is 0 or an integer from 1 to 6, with the proviso
25 that in the groups of the general formulae 1 and 2
no oxygen atoms are attached directly to one
another. '
| The organosiloxanes are preferably liquid-
crystalline.

30 The number of silicon atoms in the
organosiloxanes is preferably from 2 to 70, in
particular from 3 to 40.

The organosiloxanes are preferably composed of
units of the general formula 3

35 '

[RpMescSi0(4-b-c) /2] T e e (3).
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(3)- I n which R are (Jerr]- to C4-alkyl radicals,

Mes is a group of the general forrmula 1 or 2, b iIs 0, 1 or 2, and 5
c is 0 or 1. The average value of c is preferably at |east
0.5, in particular at |east O0.8. Pr ef erais¥eet 1iisBRen Replaced

or ganosi | oxares 9&rey D1 .iTeear open-théaih, cyclic ' | aglanes. 10
Particular preference 1is given to open-chain I mm‘a'ﬂﬁﬂﬂwmll ne

or ganosi | oxanes conprising from2 to 60, in part to 40
units of the general formula 3 and to cyclic liquid-crystalline organo-

si | oxanes compri sidyk f¢,amed ©Q-A1upht sagfickhg, general 15 formula 3.

In the general fornulae 1 and 2 X 1s referaﬁf%ﬂ a chol esteryl radical,
a doristeryl Mg dat @ Z3ARmAL ther%éﬁ%%ﬁl PER2t2 Hntibstituted or
substituted im iayj t1 o & arghdhose substituent can be Cl- to C5-al koxy
20 radi cgl, ad-to C@-ai yl radicals, a cyano radical or a ni-tro

radi cal . c 15 % erably, Z is a chenical bond.

Preferably; Mis a cHim caVvebagd, valuwsexyginc is agpoeferahlygraip r1&86: 25

Preferably, dE.g,s-irg &%&&%ir%at were gog CH2 groups can be repl aced

by oxygen. 'y, T"i1s 0 or an integer from1l to 7.
Preferably, t is 1 orPpeferably, thepr Jxganpsilexared o@rgn i hieger from

1to 4. 30 open-chdi, |dgeite Céﬁ’séﬁi!sé@?uﬁé_ﬁéﬂ@%i.! oxanes conprise
crosslinker units of the general forpula 1 which to thejr

QW ng .
structuré® ead to or BT Fx&Ehe RG%nsS  IINERH nfOr ePRETVEPFIT oW
gl ass tenper aligesd-¢ryPedlling asrganoslbkapegnmednpritiere ffompi gnest s

undergo complgge 35 selexalian ereh 4 88lefs] Gn3nd ther ke eolgatute
formula 3 and to cyclic 1liquid-crystalline organo-
siloxanes comprising from 4 to 7 units of the general

15 formula 3.

In the general formulae 1 and 2 X is preferably
a cholesteryl radical, a doristeryl radical, a phenyl
radical which is unsubstituted or substituted in
position 4 and whose substituent can be Ci- to Cs—alkoxy

20 radical, C;- to Cs-alkyl radicals, a cyano radical or a

. nitro radical. - '
Preferably, Z is a chemical bond.
Pfeferably, M is a chemical bond, an oxygen
atom or a group -COO.

25 Preferably, E is a group (CHz), where no CH:
groups can be replaced by oxygen.

Preferably, r is 0 or an integer from 1 to 7.
Preferably, t is 1 or 2.
Preferably, a is 0 or an integer from 1 to 4.

30 The liquid-crystalline organosiloxanes comprise
crosslinker units of the general formula 1 which owing
to their structure lead to organosiloxane compositions
having relatively low glass temperatures, in particular
to LC pigments. These LC pigments undergo complete

35 relaxation even at 80°C and therefore feature identical
reflection wavelengths following processing even at
greatly differing processing temperatures of which the
lower is at least 80°C.
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ref-l ecti on wavel engt hs fol |l owi ng processing even at great I y differi ng

processi ng tenperatures of which the | ower <mhm§(:
REPLACEMENT SHEET _The | ow gl f the
pi gnent s prepared fromthe LC silicones of

br ought abouCo B61&%/®antfent of fl exi ble >t~ uctu aI un| ts

(CH2-CH2-O a of the general formula 1. It is additionally p055|

adm x further conpounds which conprise at |east one, or else
two or nore, pdhere dic¥abgé a§Bou S SMREER tHUgE Sor @ano§|hleox§ﬁ§§‘eéﬁ'-st he

i nvention angddpaRRct ftbﬁmﬂwethersﬂi&ﬁé\@seﬂ Oth&r Mnventbn | Agel ubl e
LC substance (pi gnent | es

whi ch can 5E'QQﬂﬁ>GQPJ§uQ¥ ?ﬁ?%%?|ﬂ%ef%eﬁgggﬁeSQEHEFHFanPH&Fé 4
H2C=CH (CH2M,p E (a&)dﬁpﬁﬂ:%—cﬁ@@mm ¢\ the - Fené £hP- €bPmA)laVN. It is

(4) 15 ig W@q%%tlon %_pé%?ﬁﬁ% hko adﬁlfsﬁgﬁéggk 8&So§§d96fln for

t he general fornu %e provi so t conpounds of
t he general foompdises natoxylgeaﬁ%ttomeare or @t4%a:hequ| rextt | y moageone

anot her. 20 the | esriof adm erse ar
4- nethacryloyloxyﬁﬁét#ﬁlglPTSﬁggybeﬁggate kggahﬁo§%%§§ghaém)%%/6%6%6

bi sacryl at es lm’tﬁnth{{ AR Her r‘gﬁ%ﬁ’ésthe‘&ft"get]ﬁﬁ§o§jéﬁbc thggBotRdL ™ t he
general formim Sinsagbuple (€E2) s[u&nrsf’t:]an(t:(lr C"'(?pﬁﬂém[.)efr] EE(Mnﬁ]LesM of

CH2- Gﬂ - (CH2 t d M
<(ats defi n& ) 5 “%F?Pé‘“?dsl e(r)%‘Jn tg‘l‘ 5(f e ‘i{‘ BV 2ca9t,h'\lt?ﬁ alaéﬁ‘ﬁ%‘&ﬂi a%g:ﬁe o?rlen
a m xt ure:mstshlmdcrq:nmmﬁ wife tdengmlerdrmdlor il a 4 and/ or 30

nonmesogeni ¢ bisacryl ates and/or bismethacryl ates. Pref erably,

in the general formula 5,
H2C CH- (CHZ)FQ (O) q~CgHa~ Z- (CO0) g~ [A-M] ~E~ (CH,~CH2-0) s~VN

(4) -
15 in which
Z, A, E, M, VN, p, 4, s, t and a are as defined for the
general formula 1, with the proviso that in the
compounds of the general formula 4 no oxygen atoms are
attached directly to one another.
20 Further examples of admixable crosslinkers are
4-methacryloyloxyphenyl 4-allyloxybenzoate, known £from
WO 94/09086, bisacrylates or Dbismethacrylates of
mesogenic compounds of the general formula 5

25 VN- (CHz) ;~ (O-CH2-CH3) a— [M-A] +—M- (CH2-CH3-0) - (CH3) .~VN (5}

in which VN, a, r, A, t and M are as defined for the
general formulae 1 and 2, which are used alone or in a
mixture with compounds of the general formula 4 and/or
30 nonmesogenic bisacrylates and/or bismethacrylates.
Preferably, in the general formula 5,

P is from 3 to 6,

a is 0, 1 or 2,

M is an oxygen atom, a carboxyl group or an
35 oxycarbonyl group '

A is a 1,4-phenylene radical

VN is a methacryloyl radical.



r - is from3 to 6, a iIs 0, 1 or 2, R - an_~0xygen -at om

a carboxyl group or an 35 oxycarbonyl

1, 4- phenyl ene radi cal WN is a methacryloyl r tIhstanmm%14 JuL
1998 6 Exanpl es ﬂw II'“Mrrpounds of
the formula Co 951%/®rerz [err] 4, & -®iphenyl

bi s(.6- met hacryl oyl oxyhexanoate) or

1, 4- bi s[ (4- et hacryl oyl oxybut oxy) phenyl car boxy] benzene, 5 whose
preparation is descﬂﬂmamnh$%rﬁgE%9ﬁ§B§§l§edﬁmﬂwunﬂs Otoﬁhgo@mﬁmkkacﬁ t he
formulae |, 5l g4l 1 and/or IV 0

0 ich r is preferably integers

from3 to 6. 4Eﬁawﬂ¥§?enyl b1s(6—methacryloy oxyhexanoate) or
1,4-bis[ (4-methacryloyloxybutoxy)phenylcarboxylbenzene,

5 whose preparation is described in the Examples section,

or compounds of the formulae I, II, III and/or IV

H (Me)

P e o
Me)

H (Me)

?km CH,) z-c°°‘©"°7 @-C%—Q"”C"‘c”z’ 0 (11)
(Me)

H(Me)

o (caz) ,—ooc-@-o, -@-c -@-coo—( CH,) & “OTK
(III)

c=cé;ﬁ-o-( CH;) :-!Cs-o-ﬁ-{ CH;) .—.-O-E—ig-c'ﬁz

3 3 (IV)

10 in which r is preferably integers from 3 to 6. Examples
of nonmesogenic compounds which can be used as
additional components are bisacrylates or bismeth-
acrylates of straight-chain or branched aliphatic or
cycloaliphatic diols or triols or of polyethers,

15 trismethacrylates or Dbisvinyl ethers of aliphatic
diols, individually or as mixtures of such compounds.

Furthermore, the LC organosiloxanes of the
invention can also be blended with substances which
contain no polymerizable groups and which function as

20 external plasticizers in the substance which forms
after the polymerization. Examples of this type of
compound are phthalic diesters, sebacic diesters or

other compounds normally used for this purpose.
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of nonnesogeni ¢ conpounds which can be used as .. ... _additional-conponents
are bisacryl ates or bisneth- acrylates of straight- chain or branched

ali phatic or cycloaliphatic diols or oﬁhsﬁwaéﬁs
trisnethacrylates or bisvinyl ethers of aliphatlc
I ndividual |y 6o 8816VRruFes of such coanunds thernDre

t he .LC organosi | oxanes of the I nvention can a
subst ances whi ch contain no polynerlzable groups and mhlch functlon
as 20 external pl a8Fiterz&Ps GrPsSHenKig difcel swipedsibiasto mix tdfet er

the polynerizathand-ExgaRhesigt thi rh¥p8s@fioxanes CORRYWNd a@%r& forllc

di esters, sebaC|c di esters or t her conmpounds normal |y use this
pur pose. property-imparting, c e ; IFﬂRPﬁBn¢§'|§ﬁ@&§%Qﬂeato
m x the beihbquEdrenhgst athipel, hyg&a@i&b@&@&b&e O t%onhﬁaﬂﬁLher

t | I abl.e canpoun e
Purther ot TaP - hoaraBre, SR aRas, nahyaree: 48 e ana tatn e Saambunds,
in order to eprabkrthedessreld as, forpr@p@_mtplss; suelsiaed f ae foeagilon,
desi red refleﬁhb@ﬂen ths. MAVELeNgipsy; L 'ﬁ%égi&ﬁﬁ#sﬁopQQﬁﬁgée feq Adm x

col or - | npar. i ng conpounds. I iqui crysté l'ine
organ05|Ioxané@paBFlﬂﬁecomPOEGdslnventlon can be prepared by reacting

organ03|loxanes TheCOIP@sEa-Of ysDal 108 t$¥§£ﬁ$@i§%x£ﬂé§“'é¥fStqf
(RbHCSI O I n which and c

) 5
are as def ne?jp%'spaﬁﬁ JitierBf prepareq onguIrae%Ctlng OrgRNOS id oNaNaF e of
conpounds of tbmpabedeofenaialks of the dgememalla fdranirla id desired, 7
20 H2C=CH (CH2) M2- (0) n- (A t-QX (7) i n which

[RpHcS10 (4-p-c) /2] ) (6)

15 in which R, b and ¢ are as defined for the general
formula 3
with a mixture of compounds of the above general
formula 4 and, if desired, 7

.20 H2oC=CH- (CHz) m-2~ (O) n— (A) c-Q-X (7

in which

X, A, Q, m, n and t are as defined for the general

formula 2, with the proviso that in the compounds of
25 the general formula 7 no oxygen atoms are attached

directly to one another.

The compounds of the general formula 4 are
notable in that they have, at one end of the preferably
rod-shaped molecule, a terminal, hydrosilylatable

30 olefinic multiple bond, preferably a double bond, while
at the other end of the molecule they have a
polymerizable group which is different in its
reactivity from the olefinic group and which, although
crosslinkable, does not hinder the hydrosilylation of

35 the olefinic multiple bond.

The above reaction takes place preferably in
the presence of at least one metal from the platinum
group and/or its compounds as catalyst. The sum of the

AN



X, -A, Q m nand t are as defined for the general -formula 2, .wth
the proviso that in the conpounds of t he general forrrul a 7 no

oxygen atons are attached di rectly to one @PSB@CnReplaced
The conpounds of the general formula 4 are they
have, at one cendaxfs Adie g ef erabl y - 8 -rod-shap

term nal, hydr osi | yl at abl e 30 olefinic nmultiple bond pre erably a

doubl e bond, while at the other end of the nolecul e they have a
pol yneri zabl eumbgrmup of wiricdies  iof  tdief f @ogpoundsn G s the genemadctivity

fromthe ol efd u i h s es not
i nder he. MG EPUR, SR ! €8:85pBRHS prﬁfnﬁ%abwtlggpam%s 8o

The above reddid oFe$RREELVE aé@aﬁﬁéf’éﬁ:é(bl ytcf nfr°m - 75t HeP pted@ndemss at

| east one nmete fo@NdHear] agiA¥nbonds in gh@uar@a%@rilb&an@@,mrﬂ& as
catal yst. The sum of - 8-

nunbers of mMAKLEH tt{fbt%’?po%nds of the general formulae 4 and 7
corr esponds preferablaxarmiﬂrﬁldlotfg enitablehecaespgstsveareagiliatinum, t o

(10m 0. 75 {0 L 2% IES ol UM plasbh, Suilf DUMBAMANE crereot.

or ganosi | oxa eneral for .
sui t abl e cat #inssierairley pl aﬂ»ahmnpm argifemdi 4vp  rdvepiaunds.dri ar—umliand

Cormounds thes&oinle hePéeE%raéhmoyl aumaataqryyt%r which ﬁgqaows% 't
pOSSIb|e here to enplo catal ysts whi'ch have al so 10 been

errpl oyedlfli t R8YD eFE’rquI?éi aHéIFPFBH°off<P1§/drté’§ena ditdpnsCholitr g ect | y

to S: at oms igmal bbhabucaiiyectlyums:atmata%n@naﬂuad%n@mimmpj such
cata ysts ar e

‘ # c and fi,nel y, di wf Iat n V\/g gr:' may al so be
on supports, Eith ‘érsa%‘? |88m98f"f}9isna ef?/a 08 8nys Eorﬁ)%%nds or
conpl exes ofmetatliminandsfithedy divigdedt pihalmhatm,dwh,mh gLayPtaﬂlsh b€PtCl 6

x 6 H20, Naz rp4sxﬁaports4 'gpch B%S’itlg!yf@ ef' unﬁq{gjl ea&es’actlvat

pl ati num al cohol conpl exes, at i num al‘cohol at e conpl exes, ?atl num
et her coiBl ex@aTbom at GRRRCANGEhY B8 CPRPLR¥RS [ifat PhEMLNRR. ké‘t‘@he as

conpl exes, ir}ﬂé}@irﬂﬂn rle&pia@@ péOQUCPﬁcQI H?ﬁtt@l(i x 6 %,00 Nb.i;ﬁtcapok
cyclohexanon atinu Isilo exe ec
‘pl ati num di vihy! E‘é@r amét o oxﬁﬂ’épgggﬁfsexeéﬂvﬁtc % ‘ﬁ’b‘i& a
content of complexes, platlnum—alcoholate complexes, platlnum—
ether cdmplexes, platinum-aldehyde complexes, platinum-
20 ketone complexes, including reaction products of H,PtClg
x 6 H>O0 and cyclohexanone, platinum-vinylsiloxane
complexes, especially 'platinum—divinyltetramethyl-
isiloxane complexes with or without a content of
detectable, inorganically bonded halogen, bis(gamma-
25 picoline)platinum dichloride, trimethylenedipyridine-
platinum dichloride, dicyclopentadieneplatinum
dichloride, dimethyl sulfoxide-ethylene-platinum(II)
dichloride, and reaction products of platinum
tetrachloride with olefin and primary amine or
30 secondary amine or primary and secondary amine, such as
the reaction product cf platinum tetrachloride,
dissolved in l-octene, with sec-butylamine, or
ammonium-platinum complexes.
Catalyst is preferably employed in amounts of
35 from 0.05 to 0.50 mmol, caiculated in each case as
elemental platinum and based on the number of moles of
the Si~H groups which are composed of units of the
general formula 6. |

™



detectabl e, inorganically bonded hal ogen, bis(game= 25 - picoline)ptatinum

dichloride, trinmethylenedi pyridine- pl ati num,. di chl orj de,

di cycl opent adi enepl ati num di chl oride, dimethyt; Sheethastﬁee“ﬂep aced

sul f oxi de- et hyl ene-pl ati nun(I11) dichloride, a ||l‘| lﬂﬂﬁmmﬂ product s
of pl ati numCo 9@ iactHoride with -elef+n andl ne or 30
secandary am ne or primary and secondary am ne, such as the reaction
product of platinum tetrachloride, di ssolved in 1- oct ene,

with sec-butylamne, Theor reactiemni Lt ppaefagaPéynplexeded out at
Catal yst is praigiahlsh9! syed ion @aouspscol SrardramP. Qb ptz%ssgxw_%% mol

cal culated in each case as el enental pl atii num and ‘based “on the nunber
of noles of framd &3 MEH s +hiMER are conposed of units of the

general fornmula 6. Should the organosiloxanes which -8re composed

The re.actign isfpreferabli_.ytarried oui %t teé’rperatu;les fromO to

150[ err] C,> pr &er At S aPtpf&Ss FEReTal £PEMHG202 VAR t 5h8. Fampeund (s)

Shoul d t he or gehdsdid cScamaslavd cdndf @r conpbeedery sflounitos refactthe igengy al -
formula 6, or cgggg[)sq he . f aroul /qr.. 7, be.very slow

to react, it iatsl% a solgl:)gogés? b_?%eltq%t%pg}za éggféhiéaﬁ%%r%é:%&sat 6}155?(3% gher
pressures an®r9sfunafe prdsedde ©BRe nmpreseprsti mfn moreat @lpdtinuho

The reaction icayy8fsrably carried out in a solvent, which should in
parti cul ' be aproti C}\?r sol.vents or_solvent m xtures having a boiling
range of up to 1600 r FE2CtAOFar £ c LR IFaRLY t FaEXO[Rs) r PEtanthi ® each

case 0.1 MPa (safixentgre phiéhrrehoddaanpias gfarxaloeids 1be arRHiRS;S,
such as net hyl e, et t at. - and i so;pr | acetate,_n-,
sec- and t-butsﬁel%gef:ng{sat%f Qéﬁv%fiﬁyfh&%gru%&se BEVE T F h?glggﬁgoﬁé‘f’g,e &hers,
such as divexaee, 180 &€ hy inetperticlilar pobpyp dichet20Ut i angr dapyleach
ether, di-n-Rgad o et rahygdg o th I

nononet hy| _ et her, 0 gj’t %aen(eéﬁ%T yc%{)]Elé %g%ggtrﬁ?? h&%@?ﬁ'ég Og{ é’?ﬁﬁeenﬁes

gl ycol ditethAreetdtrerhd §HFSoIdS methyh| goetated ethivbcacpbase, such as

di chl oronet hargd isotpi6pyDr aRitharsg, n-, t gkcachid ORBLHRPE, acetate,
1, 2-di chl oro- ethyl formate and diethyl carbonate; ethers, such as
dioxane, diethyl ether, di-n-propyl ether, diisopropyl
ether, di-n-butyl ether, tetrahydrofuran, etH}lene
.20 glycol monomethyl ether, ethylene glycol monoethyl
ether, diethylene glycol dimethyl ether and anisole,
chlorinated hydrocarbons, such as dichloromethane,
trichloromethane, tetrachloromethane, 1,2-dichloro-
ethane, trichloroethylene, tetrachloroethylene and
25 chlorobenzene; hydrocarbons, such as pentane, n-hexane,
hexane isomer mixtures, cyclohexane, heptane, octane,
dry-cleaning gasoline, petroleum ether, benzene,
toluene, xylenes; ketones, such as acetone, methyl
ethyl ketone or methyl isobutyl ketone; or mixtures of
30 these solvents.

. The term solvent does not mean that all of the
reaction components have to dissolve therein. The
reaction can also be conducted in a suspension or
emulsion of one or more reaction partners. The reaction

35 can alternatively be perforhed in a solvent mixture
having a miscibility gap, with at least one reaction
partner being soluble in each of the mixed phases.



ethane, trichloroethyl ene, tetrachloroethylene and 25 chi orobenzene;
hydr ocar bons, such as pentane, n-hexane, hex ahie ShesH B BeeARYJIAEES ,

cycl ohexane, heptane, octane, dry-cl eani ng galmm ol eum

et her, benzene, t ol uene, xyl enes; ketones, g IJHHHlE , et hyl

et hyl ket on€rd6ieiABa . Exsobut yl ket omrel0or mi xture sol vent s.
The .term sol vent does not nean that all of the reacti on conponents have
to di ssolve therein. The reaction can also be conducted in a suspension
or enul si on of O oPTRRAEFERRT | G pSPIRONSASTHO % e 5BEI oBeB8 2¢an

al ternati vel gohgierf ot dBechowr, afsol yeahple Xt 8F6m US-Ra%i,2@13 75iosci bility
gap, with at | east qﬂ$ r%gctio Paiiner beingﬁsoL ble_in each of the -
m xed phases. e igquiga-crysta ine org “(_DSi oxanes can The

prepar ati on wiofhaonpheidsy aofesthiectegdnetal thisf oapplacZtisnknewnbef or
exanpl e, frao A S, , -4 T. |1 gyLd- allt .

or ganosi oxé%§g§)éﬁ?-%%}.§%%?unﬂa %ﬁ#ﬁ%?es??fctggé;oﬁgﬁéé"é%%p?ca?Fon - be
5 enpl oyed asidmertsmterTal s fidyis he prépar &hcon oliquidprygweraslineTo

this end ofdenosiisinksrystal | bReented) JaNSH 4 PKANES ARRJOM kBBHET,
crosslinked and then processed to pignpents. The |iquid-crystalline

or gano- RIPERIFRE &&n %’r%eBEsenﬁkgeye&lﬁb‘lﬁr’gﬁéﬁ%taf i44Re QFERBOTO or
?s a bl enfl y\ildma@éaeloveanghu@bedael cmpmydal. tolhaspare films, allﬁneused,
or ex e I n I qui d-Ccrys i ays. I n e

el o20mni &F (1 w, BIRFESSHE kT capeyereRti¥hien, sonppunag "ThdRe, ¢
are by weighfilms [re al ispdessufer araxamdie MPa irabsliguid-ceystalll

tenperaturesdfgﬁl%gggrr]C; ~d) the follow ng abbreviations are used:
C = crystalline, | = isotropic, N = nematic, . S =
smecti c, m P2 Ehge|axaRp it nyhich followgHmualess indicated
2, 6-di-tert-behyiwfis@pt hyl phenol .
15 a) all amounts are by weight;
b) all pressures are 0.10 MPa (abs.):
c) all temperatures are 20°C;
d) the following abbreviations are used:
C = crystalline,
20 I = isotropic, |
N = nematic,
S = smectic,
m.p. = melting point,
BHT = 2,6-di~tert-butyl-4-methylphenocl.
25
Examples
Example 1:
4~ (4-Methacryloyloxybutoxy)phenyl 4-allyloxybenzoate
30

162.1 g (0.6 mol) of 4-hydroxyphenyl 4-allyloxy-
benzoate, known from US-A-5,211,877, were dissolved in
3 1 of methyl ethyl ketone, and 1.32 kg (6 mol) of
commercial 1,4-dibromobutane and 414 g (3 mol) of
35 potassium carbonate were added. The mixture was heated
to 80°C with stirring and held at this temperature for
4 h, It was subsequently cooled, the remaining
potassium carbonate was filtered off and the filtrate

AN



25 - Exanpl es Exanmpl e 1: 4- ( 4- Met hacr yI...o.y.I_...Qxy__b_u_t__gx_y_)ﬁ_h_?_r_‘i'__
4-al l yl oxybenzoate 30 162.1 g (0.6 nmol) of 4-hydroxyphenyl
4-al |l yl oxy- benzoate, known from US-A-5, 211, 877Ih1S\Sh¢eEHa§IBS§1deEc@d| n

3 1 of methyl ethyl ketone, and 1.32 kg (6 nol) of
1, 4- di br onobuganegs1 and-.4344 g (3 nol) 110f- 35 pota e were
added. The m xture was heated to 80[err]C with sti | d at
this tenperature for 4 h. It was subsequently cool ed, t he

remai ni ng wpst assiasnioardsghat afwes f the ereodtefsf diB rohebiichheat kad

was concent r ahed, ALLepoLie g¥cess SO ANGE Naths rebERLL 51 pRET OF f.
P SPprSbhhere

- the crude produc ecry Starni rom
4- (4- Bronnbutbwy¢9henyfr0m 4- eﬁ¢9¢@&@@@hzoate4mb$-3mmm@bM£bXﬂ)phgngld of

90% The 5 @saﬂyﬁase%ewsaé@l k@w %&h@é@ bﬁhag' g&elﬁ OF N@l-8%ne
i sotropic. g (0 ') of this eSter were di ssol ved

in 50 m &f cﬁﬁﬁ?ﬁyﬁp8w§amhﬁaQﬁlhqﬂ¥ﬂg]R?a%ﬁ3b§h6V12rfeFt64 N 81-85
butyl - 4, 6- di nesbytepesol was added as stabilizer, 10 111 79 (0.9

nmol ) of dr otassi u thacr re added, and Xxture was
dllajted V\n%/hp70 m o?ﬁ@ t 81 ﬁb 23 &Sré%ct‘i 4T SER %F?? gedt 100C

for 6 h, itheBOcomdl ed dnmedhwuﬁ@¢mamMMe8@&|ﬂ0%ﬁ methyd of 2+eettbutyl
et her. The pr tat ff h ti a hi ng
sol uti on and ’?ﬁfP{L.?f? R R L T o L e et
wat er. TREy wetk-7 g tHer? qehidentifat @y amfasriuw unetprcdydatebt arhed was

recrystallizeferér aRidedSORRP2ARE - miktideMRINACAYI QYEa w1th0x'b’d)%PX¥fphenyl
4- aIIonxybenzo te of nhe 62- 63C was, 20 obtained in a yield

Bet ween 41 ant®#B88¢€heT §§5951Qﬂﬁﬁ%§?%ﬁﬁtVéspﬁééérﬁﬁl@ﬁ<ﬂﬂﬂn% SﬁFy on
supercool ing. 6 h, Tieerd oldoaliedy eadpodblistedr evtlepa0ed ranab@goret iyl

tert-butyl ether. The precipitate was filtered off with
15 suction, and the washing solution and the filtrate were
combined and washed three times with water. They were
then concentrated, and the crude product obtained was
recrystallized from isopropanol. 4-(4-Methacryloyl-
oxybutoxy)phenyl 4-allyloxybenzoate of m.p. 62-63°C was
.20 obtained in a yield of 83%. Between 41 and 45°C the
ester has a nematic phase which occurs only on
supercooling.
The following compounds were prepared analogously:

25 4~ (4-Methacryloyloxyethoxy)phenyl 4-allyloxybenzoate
m.p. 75-77°C
4- (4-Methacryloyloxypropoxy)phenyl 4-allyloxybenzoate
m.p. 67-68°C
4- (4-Methacryloyloxypentyloxy)phenyl 4-allyloxybenzoate
30 m.p. 50-52°C (nematic on supercooling between 47 and
44°)
4- (4-Methacryloyloxyhexyloxy)phenyl 4-allyloxybenzoate
m.p. 51°C (nematic on supercooling between 51 and 48°)
4- (4-Methacryloyloxydecyloxy) phenyl 4-allyloxybenzoate
35 m.p. 46°C



25 " 4-(4- Met hacryl oyl oxyet hoxy) phenyl 4-al |yl oxybenzoat e mp. 75-77C
4- (4- Met hacryl oyl oxypr opoxy) phenyl 4-allyl oxybenzoate 'm“ﬁTp“~67~68C
4- (4- Met hacryl oyl oxypent yl oxy) phenyl 4-al | yl oxybemzsial: g, i 50 52C

(nemati c on supercooling between 47 and 44[er "N
4- (4- Met hacryteybexghexytexy) phenyl 4-aliyl-oxyben ,IH",I””,MI"I 51C
(nemati c on supercooling between 51 and 48)

4-(4-thhacry|oonxydeconxy)phenyI 4-al | yl oxybenzoate 35 mp. 46C

- 12 - A 1:1:1 mictturee obft luhehubwkyxy pepenkoxpxar iahdexyk pXyxy

derivatives hgs.. tdn a ry] xtur.e,
(nematic) cl egési‘\é?‘:ig?eﬁaé 4 prg'%d RT\e"%ﬁ.‘z"‘%d’ goﬁ;lE/eta}'u c?éngyl o%’ﬂp%enyl)
3-(4-al |yl oxyPhshyr¥plophahice clears at 43°C38.8 g (0.2 nol) of ethyl

phl oretate (prepared fromcomercial phloretic acid (e.g. Merck,

D 64271 1 Darnst adt, DE) by nonoesterification with ethanol) were
di ssol ved 5 n B83®P18f2acet one, and 36. 3 g (0.3 nol) of allyl brom de,

48.3 g (0. 35 seligtRAcpologsbugpranbonage (4- alﬂ?ﬂonQﬁeﬁKQﬁp§9§haﬁhtgd'de
wer e added. The m xture was heated at reflux f d cool ed, and
the excess of 15 <carbonate was filtered off. Concentration of the

filtrate gave ethyl3838(q-m032cmgbheqﬁlkmhgﬂuphmdretatemeﬁQpamas
hydrol yzed iBromC Wﬁgﬁﬂ@f&ia aci cpquaﬁol|ﬁegekassbu%1%yPrOX|de

to give the free acl rrary reactlon of tHé acrd Wtht nyl

chl ori de 1% 2Barmgtradhe BF)89VeMFPQQiﬁﬁFRﬁk§€§#PP4ﬂM§hcﬁ@@ﬁmQWM)wen@|onyI

chloride (b. pdlgsgive&amltfe@r 8D i 8cO88hYy] ehd 36.PY 2@ { hAY nOE) of

this acid Chloii f gggmﬁge, g8 3 g (0.35 mol) of potassium carbonate

and 0.05 g of sodium iodide were added. The mixture was
heated at reflux for 7 h and cooled, and the excess of
15 carbonate was filtered off. Concentration of the
filtrate gave ethyl 3-(4-allyloxyphenyl)propionate,
which was hydrolyzed in customary manner with
methanclic potassium hydroxide to give the free acid.
Customary reaction of the acid with thionyl chloride in
20  toluene at 80°C gave the 3-(4-allyloxyphenyl)propionyl
chloride (b.p. 0.01 hPa: 106-108°C) in 93% yield.
51.2 g (0.22 mol) of this acid chloride and 39.2 g
(0.22 mol) of hydroquinone .= monomethacrylate were
dissolved in 300 ml of toluene at 65°C. 24.0 g
25 (0.24 mol) of triethylamine were added dropwise with
stirring, and the mixture was subsequently stirred for
3 h. After cooling, the amine hydrochloride was
filtered off and the filtrate was worked up in a
customary manner. Concentration of the organic residue
30 and recrystallization of the solid residue from
toluene/benzine (b.p. 100-140) gave 4-methacryloyl-
oxyphenyl) 3-(4-allyloxyphenyl)propionate in 80% yield.
The ester melts at 67°C.

35 Example 3:
7-Methacryloyloxy-2-naphthyl 4-allyloxybenzoate



(0.22 nol) of hydroqui none nmononet hacryl ate were. ... dissolved in
300 M of toluene at 65C. 24.0 g 25 (0.24 nol) of triet ‘hyl'amine were
added dropwi se with stirring, and the m xture mmsﬁmhmmb%ﬁlké}éeﬁtl rred

for 3 h. After cooling, the amne hydrochlo Iltered
of f and the fdd t96leydasFawrked up in-ai3 - customar ’! Ill,mm;entratlon
of the organic residue 30 and recrystallization resi due
from t ol uene/ benzi ne (b.p. 100-140) gave 4-net hacryl oyl phenyl )

3-(4-al |yl oxyphenyl )pTrroputb\ﬁat gamf g@sYyyias d.descrihpd editer E#émpéeatges?c
35 Exanple 3jg 5 g, d\detlfm{aa)oyl&xy dlmwll'béln%éxl/' Oémsnzea and
- 13- he sane way as described in 29.5 g -
(0.15 nol) o¥4- 54%||§Po§<9b@ﬁ%by| °fch| ér i/gearhfgal eneﬁu% g m?noqsthon of
2, 7- Eapht hal e@ft&eyldtednwmrkable mcayinahale(rolstlm][laﬁ a-_dd nt:l@atl_‘m@flethél m | ar
tOt at ot t rogul none nonet hacryl at.e referrea. to 2,
from US- Afs ngfj%pﬁil PLATe WF}GT#F&%F%% Ggs 10 E’é%TBEfic venger .
7- thhacryloyﬁmmw Qﬁfﬁﬁﬁu$@4,34&lly2re rea@Xpuewzdatetriéﬂhﬁnﬂﬁ;nanab an
ﬁlp of 85C wgs; i 7 Qp% 4 nd,_ -

, 6- dlsubstltuted 10 ;ﬂﬁ%a g%etﬁﬁ%%ég&v%rgx% 2 Ba%??h greé I'n ¥%e samne
vvay m@@ate, q&zﬂeq%acrwdylmmhénypm &1 15/ wxg cPhhained 15
33.4 g (0.15 jwl Jo5f E('lleidam @h@hl QL igde Were-  andi sgosusﬂsubgtﬁeheene

and 27 dro ui nopne nononet hacryl ate and 15.2
IRTeTR CE RN RV Lo PR, it IS O I

100[err]C w tdawtirring and was held at this tenperature for 10
mnutes. It was then cooled, the amine hydr ochl ori de was washed
out, and the residual solution

Example 4:

4-Methacryloyloxyphenyl 4-allyloxycinnamate
15
33.4 g (0.15 mol) of this acid chloride were
dissolved in toluene, and 27.5 g (0.15 mol) of
hydroquinone monomethacrylate and 15.2 g (0.15 mol) of
triethylamine were added. The mixture was heated to
20 100°C with stirring and was held at this temperature
| for 10 minutes. It was then cooled, the amine
hydrochloride was washed out, and the residual solution
was worked up in a customary manner. 4-Meth-
acryloyloxyphenyl 4-allyloxycinnamate (m.p. 118°C) was
25 obtained in 60% yield.

Example 5:
Mixture of 4-allyloxybenzoic acid 4-(4-methacryloyl-

ethoxy(ethoxy)n) phenyl esters with n =1 - 6
30
55.3 g (about 0.14 mol) of H,C=CH-CH,;-0-CgH4-COO-
Ce¢Hs—0- (CHyCH0) yH (mixture of n = 2, 3 and 4, here with
an average value of n = 3.4; obtained in a known
procedure by ethoxylating 4-hydroxyphenyl
35 4-allyloxyphenylbenzoate - known from EP 358 208 - by
addition reaction with ethylene oxide under KOH
catalysis) were dissolved in 50 ml of toluene, 3 g of
4-toluene sulfonic acid and 46.3 g (0.3 mol) of

A



was®™ worked up in a customary manner. 4- Met -h- e e e
acryl oyl oxyphenyl 4-allyloxycinnamate (mp. 118[err] C vvas 25 obt al ned in

60% yi el d. Exanpl e 5: M xture of 4- aIIyI e

4- (4- met hacryl oyl - et hoxy( et hoxy)n)J phenyl est - 6 30
55.3 g (about Co. 241680k -6z H2C- CH CH2- © T6H4- COO- ZCHZO)nH
(mxture of n - 2, 3 and 4, here with an aver age value of n = 3.4,
obtained in a known procedur e by et hoxyl ati ng

4- hydr oxyphenjrtdscrylicl y| aoppREAfrhenz8ate - 2kgown Pr8nBEP 958 28T by

addi tion reang%PmeWﬂthJ.@hhMJrﬁ?ﬁ%lt@ﬁ)qe wabesdddH The makalyel ghavere
di ssolved in f tol ule(poe g OL 4-toluene sulfonic, acid and-
46.3 g (0 3 ﬁﬁlfd .ﬁo C it stlrrlng, and stlrgigg was

met hacrylic aohydniueed, foandl hal sAfte®. 2cgoliafy, BHE mixtpeleymeiaiszation

I nhi bitor) I e e re at t 100[err]C-wth
stirring, 3 \gﬁé(iUQgg dWlJ}tP 2'56(5&’1 8%6?%%1%%’{15 et%el %f{ceifte"’}c (%oéfﬁsng,
the mxture removed dma u«@dﬂlmq hw2bd M- dofmoflelrudta®l amd theessganidt was

renoved by wapRiaig Widd W shd®! 85 N@gérﬁ'l‘thh%ﬂ:r}ga@éﬁer Tﬂga%gg%a_a/vashed

to neutrality with water. The organic ase was concentrat
vol atile consPPlaﬁént‘“éaSWe‘F%ncentF%ﬁ%@edTE‘? H’é’a]tqtfid-q ncQastibtuends1 were and

55[err]C. Theréaov@auwy hpaedugt invhizgBuo ra&miﬁ)ﬂﬁdhpaW%%d portfi athe by
recrystaljl[d zat | from_7Q0 rri of tobuene and

fractiond cr§§lu | i ZBEPSR St 0 "BACEst eFemal n\l%%xtuVésof PHE"&&IGI"OW Ry
gener al fornuiracryste2CiatCHp- GreaHAF TOMRIC6HE - € [ GHREHIAN - @86- BLOKB=CH2:

with 15 a maghgpmti llfr§8€f$n?io c%g%taﬁ%izg%loﬂnd 'ﬂfltéﬁg estdlo! Nt

of 57C, and a | iquid ‘conponent h a equal to
5.2 (35 g). mixtuggaefl &he: f2d lowing genegedy Ifopmwdepr opyl car boxy) phenyl

4-allyl oXy-  H,C=CH-CH;~0-CgHs~COO-CgHy~0O~ (CH,CH,0) 2—~00C-C (CH;3) =CH, with
15 a mathematically equal to 2.2 (25 g) and a melting
point of 57°C, and a 1liquid component of the same

formula but with a equal to 5.2 (35 g).

Example 6:
.20 4-(3-Methacryloyloxypropylcarboxy)phenyl 4-allyloxy-

benzoate (CH;=CH-CH,0-CgH4COOCgH,0CO (CHz)3-0CO-C (CH3) =CH,)

119 g (0.44 mol) of 4-hydroxyphenyl 4-allyloxy-

benzoate and 8l1.6 g (0.44 mol) of commercial

25 4-bromobutyryl chloride (Fluka, D-89231 Neu-Ulm, DE)

were dissolved in 250 ml of toluene, and the mixture

was heated to 70°C. 50 g of triethylamine, dissolved in

50 ml of toluene, were added dropwise with stirring

over 1 h. After a further 2 h of stirring at 70°, the

30 mixture was cooled, and the amine hydrochloride formed

was filtered off. After washing the filtrate with NaOH

solution (3% strength), water, hydrochloric acid (2%

strength) and again with water, it was concentrated and

the crude product obtained was recrystallized from

35 isopropanol. 4—(4—Bromobutyfyloxy)phenyl 4-allyloxy-
benzoate, CzoHi3BrOs (419.3) was obtained in 75% yield.

176 g (0.42 mol) of this compound and 86.9 g

(0.7 mol) of potassium methacrylate were dissolved in

.
A Y



benzoate (CH2=CH CH20O C6H4COOC6H40OCO (CH2) 3-OCO-C (CH3)_=CH2) . ..
119 g (0.44 nol) of 4-hydroxyphenyl 4-allyl oxy- benzoat e and 81.6
(0. 44 nol) of comercial 25 4-bronmobutyryl chl orl'&esS dFHaBIBlmReEa&@ZfBl

Neu-U m  DE) were dissolved in 250 m of toluene,

was heated t CTP&IF/B .50 g of triethylldri-ne, di ssol ved ,o

tol uene, were added dropwi se with stirring over

h of stirring at 70, the 30 mxture was cool ed, and the am ne

hydr ochl ori dglff%r%d of thy%mwbxdonwt@n%mmg Mtk e t mtse Wit h

Na.CH sol utdred 3% SH5BNTLRY , swakeéd B)ﬁdﬁ:ﬁCiB' ek %e%‘é't@r@z %or 5 §i.rength)
e crude product _

and again with water, it was co tg

obt ai ned was TeclF§st é"lrﬁnze‘éf"?]r% i @ p%e{%‘?hyl tert-butyl ether

4- (4- Br orobutang/| @60) pienyf véwéfymxyé- adde®gnzoat thGZOtﬂﬁBrp%ie%N 3)
was obt ai ged %/l 42 rm t.hi s compoun
and 86.9 9 &&(%‘? fyd’i‘:r‘%eddof WS56tasErER raréteﬁacréﬁg i ¥R Wa$

- 15 - wWsthed @hrﬁemﬂiw¢%ywmmmcNmEeran@ndmmumaémteamas andheat ed
to 95C and stipd ed atokiics tenpes aturcq: s‘%rar%ﬁ.ﬂ}ed I $pas t%g:%&c}_ocilqed 600

m of nethyl tert-butyl, ether an of water were a “aid t he
two phases SF&HTSL3briRfIRR e %E@‘ar at 8aPrypanel gafr¥ephase wdsrget washed
three tines \/p’bﬁd‘dm ein 63% gpoTEnt catiggh, quds.s) .t Mde mARAWY poiAS
crystal I p 66TJ”@ threefold recrystallization fromi sopr opanol
gave the tar gleﬁ product in 63%yield: C24H2807 (428.5). The nelting
point 10 is 66[err]@n entirely Amaamgauelyxmmiazgousafret tGeddwasdised to

hacr yl o
4 Sf’f";leoxyber%o? E50'th the T AR M e b e

havi ng a nel t4TRL bolenyhanzgzate 15Wlt‘-h the Eradt | pft hémqmreomnhuoe was
used to prepa@id, trée (ﬁ%dt&iila}%xvi&d'é)&ﬂéf@ﬂ%%&ﬂ%‘é’)&@
4- aIIyI0{¥ benzoat'e (phase properties C

Exactly the same procedure was used’ to prepare

4- (10-methacryloyloxydecylcarboxy)phenyl 4-allyloxy-
benzoate (phase properties C 55 N, I 60 I).

Example 7:

20 . --(4—Methacryloyloxybutyl) 4-(4-allyloxybenzoyloxy) -
benzoate
(CH2=CH-CH20-CgH4—COO-CgH4~COO~ (CH,) 4~0OCO~C (CH3) =CH,)

4-Acetoxybenzoyl chloride and 4-hydroxybenz-
aldehyde were used to prepare (4-formyl) phenyl

25 4-acetoxybenzoate, m.p. 98-100°C, in 45% yield. 18 g
(0.063 mol) of this -aldehyde were dissolved in 180 ml
of glacial acetic acid, 9.5 g of potassium manganate
and 180 ml of methyl ethyl ketone were added, and the
mixture was heated to 50°C with stirring. After 8 hours

30 of stirring it was acidified with hydrochloric acid,
250 ml of ethyl acetate were added, and the phases were
worked up. The concentrated ethyl acetate solution gave
16.8 g (89%) of 4-(4-acetoxybenzoyloxy)benzoic acid,
CsH120¢ (300.3). The acid chloride was obtained in 95%

35 yield from this acid by customary reaction with thionyl
chloride. .

16.5 g (0.052 mol) of this acid chloride and
8 g (0.052 mol) of 1,4-butanediol monomethacrylate

hY



Exanple 7: 20 4-(4-Methacryl oyl oxybutyl) 4- (4-al |l yl oxybenzoyl oxy) -
benzoat e (CH2=CH- CH20- C6H4- COO- C6H4- COO- (CH2) 4-0OCO C (CH) = "CF|2)' """

4- Acet oxybenzoyl chloride and 4-hydroxybenz- al deahy dfeet S B&N Regl

pr epar e (4-fornyl)phenyl 25 4-acetoxybenzoate, m p 5%
yield. 18 g @@l@‘?érmE) of this aldepgde were diss mm EMIHIHI

of gl aci al acetlc acl 9.5 g of potassium nanganate

met hyl et hyl ketone were added, and the m xture was heated to SOC W th
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vas obtal ned | @1_%§% e yédalfbé{@rqiébl 1 %CI yeICU%PH?ﬁ%hl Ea%é) gghyh% oride

t hi onyl

and 8% (sepesatlml,) wagthing @fbijtféﬁlétﬁl@} 1R8nBrecasahpanel were
- 16 - %gﬁ ﬁSCanCEﬁe |ﬁﬁr1f1E56929§1dugpp§ﬁae|ﬁhe Eﬁﬁxtﬂﬁéffwas
di ssol ved in tol uepe, 0.02 g of BHI was added

triethyl ani ne CRete€dadled, 1and -t hEhei xRTeethktated sEFyFEalst %g 1‘{)'[ Saake

Iﬂor f1 h. tﬁ\ftelfnew@@rryg é;ggy(?@ﬁ&ﬁ@) gﬁuaqp]?r aa+anetdmﬂs1emgoaﬂel d¥ yi 1§, g100
of met hano re a t.0

cooled to 15C.(7§¢% BRE&SS [i}g)t o7 & fléégé‘& 8ef Lhg gxbyte ves

al s ot
met hacr yl by | oxybut oxy)epigery| (ﬂ—.aéemmdybecmﬁoahes esdear, 0.Q9¥0% qfurBHY

ot 00" G A W RSG5 M0, o S 4

this ester, ution g Q annonla and
50 g of rrmettéwcﬂolv\ervérél s@bﬂi%‘élal"?ﬁ Zn nR OomlrHets+ %Fm*' of20 ml of

met hanol , and & JHoL, ur%n\aas thiel rh@.@tt@fre50ha%r] QthQEced at’i 550 cTogeenove
a smal | proportlon of '

. Iy t he T xture | in
Dri veron/ pet r & -eul- eFﬁer m°"’?4a1) smg} rr%??%%?bﬁ@hl%f y‘f‘&ﬁﬁ;l | tRego
(Sudchenies miAGurdiniwas Di)issaldeiche imxt Dlrevmm‘/platamelcélmnd ether .

concentrated (0 giive 8 & 8,91 REOANGH1(O0Wen A4SLI 2801 5o "R8kahedtandi ng

AG, Munich, DE), and the mixture was filtered and

concentrated to give 8.8 g of product (90%). After one

week of standing the compound crystallized, and had a
20 melting point of about 20°C.

Example 8:
- (Methacryloyloxyethyloxycarbonylethyloxycarbonyl) -

phenyl 4-allyloxybenzoate

25 .

First of all, Na 4-hydroxyphenyl 4-allyloxy-
benzoate was prepared from 258.3 g (0.6 mol) of
hydroquinone bis(4-allyloxybenzoate) with 36 g
(0.66 mol) of sodium methylate at 30-40°C in 900 ml of

30 tetrahydrofuran, and 70.5 g (0.7 mol) of succinic

anhydride were added to the reaction mixture.
Stirrability of the mixture was maintained by adding
450 ml of tetrahydrofuran. After stirring at 20°C for
two hours, the mixture was acidified with 3N
35 hydrochloric acid and the phases were separated. The
organic phase was washed twice with water and then
dried azeotropically for 4.5 h wusing n-pentane as
entrainer. Customary crystallization technigque gave two

“
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20 "melting point of about 20[err]C | Exanpl e 8:
4-(NethacryloyIoxyethyloxycarbonylethyloxycarbonyl)Ths&mapheh#hmwhwd

4-al | yl oxybenzoate 25 First of al
4-al |l yl oxy- benzoate was prepared fron1 258 3
hydr oqui noneco 656 Apalryl oxybenzoate) 17 -

sodi.um nmet hyl ate at 30-40[err]C in 900 m of 30 tetrahydrofuran and

70.5 ¢ (0.7 nol) of succinic anhydride were added to t he

reaction nipomteons ofStarcabidei tyrofuche mhiclr evere @mRigiatedang addi ng

450 m of te Lrr at tywR; sho t he
£é89%9%9;9{98d A%%&é%ﬁ% fﬂﬂm 1g9§%$85nol YRisNOYhSe

m xture drochl oric acid and thé phases -
wer e separatbﬁl2 gThe(649)orgaﬁ|c'WHa%e 32l hnkperbenreBlowyi Rhefdter and

égf“ drEﬁgec§ﬁ§ﬁér99t§a+:Mel%@ﬁg ?o5ﬁh oESﬂQQ 1azpentane as
rai ner stomary _crystal lization tec . e
-17- 5 portions BRSEORRTHe FHASTUR Rﬁ gﬁf c&anﬂeb &g this

recrystallizgdidiogiat hesof mam ¢Somt11pmm§ wihhs 1;{21;/83 g (0142 gnol()64%E  of

rono & (4L L QYR QU PIE gy o0 CUTELI S RpI N AL a0 ek o

stonmary react
acid in 150 ghlofidel den6%i yheld.8 g (0.11 nol) of thi onyl chloride at

60- 80[err]C gave the,grystalliijgejac hl %.vi e
101 g (0.1 ml) ot tf et(Eyllamhﬁé‘) of" RELEERYNAROHEY 0.7 g

2- hydroﬁ§bthyp H@tﬁaéaypété- P XY$ t vk meth%ﬁﬁ?%eﬁ% ﬂ?%sBngdguﬁfzoo m

of toluene, gnd 35ef1e Jdissol@e@® iRl )2060 rﬁmeo&boﬁwﬁﬁl@ﬁ@rl katd agisd 4cly ori de
r.trons Suc

wer e add t t. t.h

t enper at ur e 28 pﬁne Fh]')(fu‘:“ér h% n8?’°¥§08‘88°£%Ee AFFetd a}ﬂfﬁl% % ing at
40[ err] C t headidetiur ewinds cedliedingt hein pomEdiquis at edchni nehadydr ¢dd ori de
was separal ed gt g@qre af MEnLo ha&%%e@asdi MRy ed ef;&e%voﬁp@se?'%)ftw

resi due was en-u ether petroleumeth
washed wiTh 2 N Naf]—lsémdrtlmn &k t 40wt eEhet mEixirgoswas cooled, ” the

precipitated amine hydrochloride was separated off and
the toluene was removed by evaporation. The residue was
taken up in 400 ml of ether/petroleum ether (3:1),
washed with 2 N NaOH and then with water, the phases

20 were separated and the organic phase was dried over
sodium sulfate. Concentration and cooling gave the
target product in 57% yield. It melts at 58-59°C.

Example 9:
25 Liquid-crystalline silicone  with a low glass

temperature

170 ml of toluene were added to 71 g (0.13 mol)

of cholesteryl 4-allyloxybenzoate. The suspension was

30 brought to the boil with stirring, and toluene was
distilled off azeotropically. After the mixture had
cooled to about 60°C, 21 g (0.35 mol) of 1,3,5,7-
tetramethylcyclotetrasiloxane and 0.53 g of a 0.5%
strength by weight solution of cyclooctadienyl-

35 dichloroplatinum catalyst (Wacker-Chemie GmbH, D-81737
Munich, DE) in methylene chloride were added. The
reaction solution was heated to 85°C and stirred for 1
hour. After it had cooled to 40°C, 80 g (0.194 mol) of

hY



20 -were separated and the organic phase was dried. over. . ..sodi-um-sulfate.

Concentration and cooling gave the target product in 57%yield. It
melts at 58-59[err]C. Exanpl e 9: 25 Li qui d- GhiyShestiHap Been Replacedi cone

W th a low gl ass tenperature uene wer e
added to 71 g 0. d).rz Of cholestenyl -4-allylo

suspensi on was 30 rought to the boil wth stirring, and tol uene was
distilled off azeotropically. After the m xture had cool ed to about

60[err]C, 21 ogu{ P13petiddr@iovlckybutoxy) piatylanet hyl-aydlydcedybssioatane and
0.53 g of a 0.

35 d| chl or opl %%n?gtaé‘gigtsﬁ) ’?y\&'cﬁig-gg&gmﬁ%w%ﬁ %%78){8' q“ﬁ)téag%enyl

in met hyl ene ot ori de wor.8%addet.refigeh beact vehgkbl ut BOAURASNheatadd t o

(88[?92] &??dofsé\'/éfggctf.é)cﬁlényldlé}%’éroﬁé@{nﬁrﬁ f@&%@d P Mt@{j]]ecﬁe 80 g

4- (4- et habr yl gyl oxidet veyppradded. The éﬁ%]}um‘?ikyldéﬁzd'é‘t%‘ heatedyho

Exanple 1), O. 98019t(0754dm9h31 Ogtﬁ_*'ﬂ_ecﬁn(fo}z 06.9 hourd. AFter0.586 had
strength by

s Ql uti i.chl oro ti num
catalyst in rre?‘ﬁ?l%aet% ﬁ:l'orfﬁ‘ez é83dla@§ﬂ ?a% G{ly“begt%csrxlhg Theat ed
to[ ]about 75% bﬁt&xynﬂhélﬁylred—ébly]loﬁybmmzsat@dte9 835 dad(22 hmm)bM ed to
20[err]C, 37.2 9 oxy (o)
4-al |yl oxybenz%gt gh %%tggn%)]zZ ﬁ%ﬁtﬁaa&r% %hc'ﬁestg;'3 ? H%haécl%lg)l gg%é%nd
0.09 g of 1BHT added10 Theddedlut¥oe Gt Séhsaﬁ§e§9b§eqinelrﬁel§ﬁdu Pvered® over
a short Ceghg {:eééh(:ygnv(#?ng,l@qreo Gcllaenvqyem}@) e ungb 1@, and5. 36

g of the photornitiator Ir e 907 (C ba- Cei e ded The
sol ution was fPed8 ©ref the EBP&@ﬁPlﬁl’-é§P6u§Irg%§)ur@@1t%\ﬁ @i BB IEY hht of

tol uene) by negaseOhdaelihi n- filmevaporator at a pressure of 25 hPa
and with a heatgg u gghetwég gégégrefromgoégér]solvent (residual

15 content < 1% by weight of toluene) by means of a thin-
film evaporator at a pressure of 25 hPa and with a
heating jacket temperature of 90°C.

The liquid-crystal mixture thus obtained has a
glass transition at about -1°C. The clearing

.20 temperature ({(peak) from cholesteric to isotropic is at

 112°C. The viscosity at 90°C is about 620 mPas.
Thin films of the material, oriented at 90°C and UV-
crosslinked, have, after cooling to 20°C, a reflection
wavelength of 467 nm. The crosslinked material has a

25 glass transition temperaturé of 72°C. The fraction
extractable from the crosslinked material by treatment
with chloroform is 8% by weight.

Example 10:

30 Liquid-crystalline silicone with a low glass

temperature

170 ml of toluene were added to 71 g (0.13 mol)

of cholesteryl 4-allyloxybenzoate. The suspension was

35 brought to the boil with stirring, and toluene was
distilled off azeotropically. After the mixture had
cooled to about 60°C, 21 g (0.35 mol) of 1,3,5,7-
tetramethylcyclotetrasiloxane and 0.53 g of a 0.5%
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The liquid-crystal m xture thus obtained has a gl- ass ~—transition_ _ at

about -1C The clearing 20 tenperature (peak) r nlcholesterlc to
isotropic is at 112[err]C. The viscosity at 90[ “ eﬂ@@@ nPas.
Thin filnms of the material, oriented at 90[err]C and | nked,
have, after @cpcgélr@/;j»_o_ﬁp[err]c a refliactd on nm The

crosslinked material has a 25 glass transition tenperature
72[err]C. The fraction extractable fromthe crosslinked naterlal
treatnent  stwérndrlichl dnof owmiig®t8% ylwen-ght of cExkptieadpenpb-
Li qui d-cryst e R 191’5}§e?n t agyre
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fn'tl [“r 29hadaf@aé@i&l?ngowtaﬁlonbw@'tsStHéa{tEéii of ase@t éﬁﬂb%%!g.'r}ted;\fﬁ@f the
Xt u cooled to , abou .
1,3,5,7-5 DhewfranBth$Fcyditot effdsi IC&?&I’?](? anlboo gg é 5% g5 g
;i 1ﬁ| - I (Gl1@nghdl) by oﬂvel(ghtl (:s-aheutmmryl@?loxplyekacXQﬁpheyyl
I chl or opl at cata D &1 737 n.chayDE) in
met hyl ene ch)ll ﬁj%l%ygeéﬁéetde lﬁﬁg&% Qf‘:’El%?‘?orll)éolgbatclﬁ‘}'o Wﬁe}n{agé) )
85[err] C ando£tBHTednflol .06 § offodr .0. 3%t$#renqthrkﬁlW%E@hbdsolﬁtlabout
40[err] C, g? g?%cl%oég 494 gﬁ&ichleioplatlnum catalyst in meth-

oy

4- (4-met hacry exy oxy enyl | oxybenzoate (from Exanpl e
1), 0.090g (planemghjoride yerpHpdded 1. T gs%?f/ "al‘l)“ S%%tﬁ‘-*éﬁéjt Hesyg%er‘g)m
Sf)l uti Oﬂl doOBb%m‘r_l gﬁsﬁcadgrﬁ@ybd:&{ﬂe@lr qwzatlﬂslrrhﬁatral ysstfﬂerr methhaao

yl ene chl ori de re adde uti was en. heat t

and stirred ?B?X\g‘.iStl‘?og?r&C'Af sgr i @ h@ l(:)oo‘?%d8 Z’BFEPFFEY EG g (85
mrol ) of 4-(éxpréekgtoxkdphenyl dxphéyybaybpphreaye,4- ARl gl oXZbemmodte, 12 ¢
(26 nmol) £Of chglggéégg%/l yrE?tt'qu? Eggg{g %gjo PP <j)f ST gt e, 13 added.

The solutlonohas eque over
15 added. The solution was subsequently filtered over a

short Celite® column, and 5.36 g of the photoinitiator

Irgacure® 907 were added.

The solution was freed from the solvent (residual

content < 1% by weight of toluene) by means of a thin-
20 film evaporator at a pressure of 25 mbar and with a

heating jacket temperature of 90°C.

The liquid-crystal mixture thus obtained has a
glass transition at about -9°C. The clearing
temperature (peak) from cholesteric to isotropic is at

25 104°C. The viscosity at 80°C is about 710 mPas.

Thin films of the material, oriented at 90°C
and UV-crosslinked, have, after cooling to room
temperature, a reflection wavelength of 465 nm. The
crosslinked material has a glass transition temperature

30 of 71°C. The fraction extractable from the crosslinked
material by treatment with chloroform is 7% by weiéht.

Example 11:

Liquid-crystalline silicone with a low glass
35 temperature (mixture of two different crosslinker

units)



shoft Celite colum, and 5.36 g of the photoinitiator.-.....-.lrgacure 907 were

added. The solution was freed fromthe sol vent (reS| dual content <
1% by wei ght of toluene) by neans of a thin- 20 ﬂilﬁhe@\ﬁa fa‘%@n}ac a
pressure of 25 nmbar and with a heati ng j acket tlm u 90[err]C
The |iquid-crgstatle¥zture thus obtai nedzhas a IOﬂ at
about -9[err]C The cl earing tenperature (peak) from chol esteric
to isotropic is at 25 104[err]C. The viscosity at 90[err]C is about 710
nPas. Thi h70i hbhsodf tohaemat erera ad}:te'.danttced7htg9[(er50] Gmo" ) and

W-crosslinkeds hgues ez?é]tseﬁ—a§$gl‘i b%%beh20at8OM The rra ?!ﬁ t#re

reflection vvavel engt crossli nke aaél ass
transition t eRper@REr e"—CBO ther POEl THéthr axhiwhiesi ra&nchblt@ lfo=ome t Wes

crosslinked distmieedaloby tarzeeaim;ﬁla&i Chlppfééxorrﬁﬂes RO, e

Exanmple 1 ui d- cr stal i cone, wWith | o gass 35
terrpme)ratu ??ri_');( urk° E@ Ffe é#ﬂg CI‘BséplﬁRéP of u?ilr@sg
170 m of toItueueamethzyhdyleﬂotetfasglbkaﬂenmiln)d 0.53fg chok esger gl 53

- b h | . b t ot boi |
stirring andeporfard by AP ucion 3 Bhe Pkl Py cRaninilne
m xture had @ickbereplatbnumpeatal@sfterWagke>Chemi(d), 351 7BV) Muafich,
13,5 7. DEP! ATl et&ﬂ%ﬂﬂi@“%eﬁﬂ%ﬂ%dﬁ%dg Ofpd Oradlr;

th ht | ut ft cl oqct oropllé) i num
2;{ glngst cﬁ% u%ﬁﬂ%’?n g'alsg%?g‘?tﬁ/ﬂﬁl% 53¢ |Sr'$31¥étehiyl gas chl boude vvere
added. The ][eaﬁteﬁnlio had! ungadV\ﬂSob Paggad tmcﬁfé,g 8&0]5 apngh %ﬁmcsiﬁdoffor
h : Af t cooled.to u err
4??2- net hacr y?oy{; o??glg?cd&‘%%ﬁéﬂiwgugoxy)& aP¥yl oxyb%n? ZY%"XVbe(‘FPél"He
Exanpl e 1), (frdR® g Exaf@iemmol}), of 42 4 (4- (97 mrfnol) of 4-(4-
th | oyl n [0

0.09 g °y4%¥tﬁ?§‘¥*ﬁ?f%%§9§2%§éﬁ%§%‘/éﬁéx% PR e%’b%%aE%?/%Fﬁﬁ’%

sol ution Kermpte adieny?-09 g (0.4 mmol) of BHT and 1.06 g of a

0.5% strength by weight solutlon of cyclooctadienyl-
dichloroplatinum catalyst in methylene chloride were
added. The solution was then heated to about 75°C and
stirred for 1.5 hours. After it had cooled to 20°C,
.20 22 g (97 mmol) of 4-(4-methacryloyloxybutoxy)phenyl
4-allyloxybenzoate, 22 g (0.05 mol) of 4- (4~
methacryloyloxyhexyloxy)phenyl 4-allyloxybenzoate, and
0.09 g of BHT were added. The solution was subsequently
filtered over a short Celite® column, and 5.36 g of the

25 photoinitiator Irgacure® 907 were added.

The solution was freed from the solvent (residual
content < 1% by weight of toluene) by means of a thin-
film evaporator at a pressure of 25 mbar and with a
heating jacket témperature of 90°C.

30 : The liquid-crystal mixture thus obtained has a
glass transition at about -13°C. The clearing
temperature (peak) from cholesteric to isotropic is at
114°C. The viscosity at 90°C is about 700 mPas.

Thin films of the material, oriented at 90°C

35 and UV—crosélinked, have, .after coeling to room
temperature, a reflection wavelength of 540 nm.

The crosslinked material has a glass transition
temperature of 72°C. The fraction extractable from the
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di chl oropl ati num catal yst in nethylene chloride were..____ added. The
solution was then heated to about 75[err] C and stirred for 1.5 hours.
After it had cooled to 20[err]C, 20 22 g (97 ¥y Jheetdlas Been Replaced

4- (4- met hacryl oyl oxybut oxy) phenyl 4-al |yl oxybe ’! m (0.05
nol ) of cdl-48k6/Dr. et hacryl oyl oxyRéxyl oxy) phe ”E {ﬂ benzoat e,
and 0.09 g of BHT were added. The sol ution was subse

filtered over a short Celite colum, and 5.36 g of the 25 photoinitiator

| rgacure 907cuwsslinited mater vk RBY¥| BEEBEIARS W-éédcf’-ll@ﬁpt*ﬁémsélsv&%c
(residual pycanigmt, < 1% by weight of toluene) by neans of a thin-

filmevaporator at”a pressure of 25 nbar and with a heati ng j acket
tenperature of 90C. 30 The. liquid-crystal m xture thus obtained
has a Ol @8smple aIB| (d@Mpardtive adoatiple)l3[err] C The clearing

t enperat yure eak). fromchol est c to sotroplc I s at 114[err] C. The
vi scosi t iékﬁ%r 1%9{% %ﬁ%ﬁﬁaﬁiﬁp 1cone Thin filns of the
mat eri al , orlented at 90[err]C 35 and UV-crosslinked, have, after

cooling to room 176?}@%# {:‘Bfueﬁer@EESCEHSBdW%\ée'ﬂ”Q} h%cPflas‘h%ﬂm

The crosslinked mater |l ass transition enper at ure of
72[err]C. Th@ffrcé@the@ﬁeémlra%r%hélWM@ﬁ@ate The suspension was

-21 " Ef%éﬂxtnlﬁﬁd @berb@ilfywmeatslm&tnwg,h ﬁhhor@épﬁérhes »&%t IIby
wei g aratl ve Ul a I ne
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of chol est ergbdodedl | tyd oxawenzo®0EC, Thelsgspeastm mad) ofbrru@ﬁﬁ Tﬂ the

boil with st] i S | e f eotropicad |y
After the %tﬁﬂ‘g%{’gige%gﬁ gl%Qan%outghgo[gbrré])é 2§% r4t?51§$1rml) of
1,3,5,7- steenatﬁet hydwycmstigihtasi sexaséoand 9f5 g=kﬁl<ao©t53ﬂ,4aenyl'strength

by wei ght ﬁﬂl%ke lat PhumCYEd 0Ly Adi 69! methy1dhehl eroBkakknum £at al yst
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15 . The reaction solution was heated to 85°C and

stirred for 1 hour. After it had cooled to about 40°C,

65.5 g (0.194 mol) of 4-methacryloyloxyphenyl

4-allyloxybenzoate, 0.08 g (0.035 mol) of BHT and

1.06 g of a 0.5% strength by weight solution of

20 cyclooctadienyldichloroplatinum catalyst in methylene

‘chloride were added. The solution was then heated to

about 75°C and stirred for 1.5 hours. After it had

cooled to 20°C, 32.4 g (96 mmol) of

4-methacryloyloxyphenyl 4-allyloxybenzoate, 11.8 g

25 (26 mmol) of cholesteryl methacrylate and 0.078 g

(0.035 mol) of BHT were added. The solution was

subsequently filtered over a short Celite® column, and
4.92 g of the photoinitiator Irgacure® 907 were added.

The solution was freed from the solvent (residual

30 content < 1% by weight of toluene) by means of a thin-

film evaporator at a pressure of 25 hPa and with a

heating jacket temperature of 90°C.

The ligquid-crystal mixture thus obtained has a

glass transition at about 9°C. The clearing temperature

35 (peak) from cholesteric to isotropic is at 136°C. The

viscosity at 90°C is about 1000 mPas. Thin films of the

material, oriented at 90°C and UV-crosslinked, have,

after cooling to room temperature, a reflection

™



15 - added. The reaction solution was heated to 85C and stirred for 1

hour. After it had cooled to about 40[err]C, 65.5 ¢ (0.194 nol)

of _ 4- et hacryl oyl oxyphenyl 4-al | yl oxybenzoat e, 0.08 g (0.035
nol ) of BHT and 1.06 g of a 0.5% strength by weight solution of 20
cycl ooct adi enyd dé&hé opopFati num catalysa2 4n nethyl ene chloride were
added. The solution was then heated to about 75[err]C and stirred for
1.5 hours. After it had cool ed to 20C, (96 mmol)
of 4- et heaveleygoxypfen§?2 n@- alThe ogypeRLaaked mqqelalqgl 2Bas(28 ol )
O;d ghO#ﬁSter¥1a5§9t9f§ﬁ¥l@{8n aPEmpOrl¥8r8 of (§3935 nphe of BEHiykre
adde e so

ution was subseq uentlg flltgred over _a_short Celite
columm, and extzagpables frrm JMA of FPEF atBKe r@&E&FéaQOPXMﬁﬁﬁﬁﬂﬁ%ﬂt
The sol ution weshferedrbropmt he sekvent weightdual 30 content < 1% by

wei ght of _toluene) by neans of a thin- fil mevaporator at a pressure of
25 hPa and with a heating jacket tenperature of 90[err]C

The |iquid-crysémplei XBure thus obtained has a glass transition at
about 9[err] 35 (peak) fromcholesteric to

| sotropic |sq%%Jh§%%¥€ Ek@g £83§§§%%p§§ at 90[err]C is about 1000 nPas.

Thin filnms of the material, oriented at 90C and UV-crosslinked, have,
after cooling to regm LempeEMeUtBsed apiddREiGRith a liquid-

- 22 - wavel ength of 572.nm The crossllnk terl g Ss
ransiti &9 t HEEFEAOIERST THUGTINS PRES! BRANTRES LTER: (% ABRECRFSM Lhe

crosslinked nebeaiakdbyitr eriderdance wiitth cBkampflesm 95 14% lapdweilght. 5
Exanpl e 13 Bl ueshift-f plqgﬁﬂt de ane=based
Pe gg%rys 5étruc%ure har éE%EHd§¥ in

pi gment s wi t h9§* (mu%i Bb Tal I9e Were prepare romthe
m xt ures UBtarhed6Rn3abcor(darespandibamnies BP Q068ad6712) thelsing a

d t d 5,352 ‘
g;,ogeGgge%%%gg ShdtendRscsi PEd dridss1in¥ed) 5aR82. kD LeoL5e3ARRM Ng toO

materlal was detached from the carrier film and ground.
1 g of each of the resulting pigments was incorporated
into 9 g of a conventional acrylate-melamine resin
binder system, after the viscosity had been adjusted
with a diluent to a flow time of 80 seconds from a DIN
20 4 flow cup. The mixture was left to stand overnight and
- then applied with a film-drawing applicator (from
Erichsen, D-58675 Hemer, DE) to glossy black card,
employing'a gap height of 300 pm and a drawing rate of
10 mm/s. Following an evaporation period of 10 minutes
25 at RT, the samples were thermally conditioned for 1 h
at 80°C and 130°C respectively. The reflection spectra
were measured with a reflection goniometer (H.-J.
Eberle, A. Miller, F.-H. Kreuzer, Lig. Cryst. 5,
907-916 (1989)) with an angle geometry of 45°/25°. The
30 comparison material used was a material from Example 12
(spacer length: 0).
The glass temperatures were determined with a DSC
instrument model TA 4000 from Mettler-Toledo (D-61449
Steinbach, DE). For Tg, Table I gives the inflection
35 points. '
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wer e photochenically crosslinked, and the crosslinked 15 material was

detached fromthe carrier filmand ground. 1 g of 'each--ef--the.resulting
pi gnents was i ncor porat ed into 9 g of a conventlngl acryl at e- mel am ne
resin bi nder system after the viscosity had been @eeﬂReplwbdh a
diluent to a dd ¢t/ Fz 80 seconds frdd a- DIN 20 4 m xture
was left to stand overni ght and then applied with

applicator (from Eri chsen, D-58675 Hener, DE) to glossy blac C

enpl oying a gegP¥RiBht of 300 [errImand a drawing rate of 10 mﬂs.

Fol | owi ng an evaporati on perl od of 10 mnutes 25 at RT, the sanples were
thermal ly conditioned for 0C and 0 especti . _The
reflection spgekdnRle S ﬁﬁasd¥%%d th ar +éé{?on gonlﬁ%ék%ﬁsfki J.
Eberle, A. Mller, F 1HngKmeuzer waveglefigyht . Wavelen§OH- Olin (HI989)) with
an angle geonetry of 4a[err]/25[eff},, The 30 g%@@ri son "Bxﬁfééf‘é used was

a material from Exanplé 12 (spacer | engt h: ass
t enper at ures were det aadiuged w t hthepsal i nshexmaht rrodeWaVﬁ&\lq@@’C)hf rom

Mettler-Toledo (D-6144% r  SteinkgglitPBhin§otodditT8RERg! 0ives the
inflection 35 points. - 23-

Tabl e | Exanpl e Spacer Tg & aBPeC # gHpR°C Decr ease

| engt h weyel ength 4 wavel gagthel in the 459 E 2 after
after ] ddl e t her mal

wavel engt h é‘lg & of 71 2‘{gléondl tioni ngg ondi ti oni ng

at 80C a&*180C 0 A 88 4580 72 46361 4599 2

B* * 6 71 460 460 0 Crx* 0 88 580
561 19 * Pignent base, conposition conprisin

crosslinker % Pigmemporka$e fEoRPERition C®mPrPﬁgﬁ§ntch§§ginker
conposi ti gn Conpréémﬁﬁneﬁf95§£bﬁkﬁk S :
* %k Pigment base composition comprising crosslinker
components from Ex. 10
*** Comparative example comprising crosslinker
components from Ex. 12
10
Through the use of the crosslinker units of the
invention (Example 9 and 10 in comparison to Example
12) it is possible to prepare crosslinked materials
having a lower glass transition temperature and, at the
15 same time, having lower contents of extractables, as is
shown in Example 13.

Example 14

1,4-Bis[ (4-methacryloyloxybutoxy)phenylcarboxylbenzene
20
35.0 . g (0.1 mol) of hydroquinone
bis (4-hydroxybenzoate) were stirred _ with 58.5 g
(0.3 mol) of 4-bromobutyl acetate and 55.2 g (0.4 mol)
of potassium carbonate in 150 ml of dimethylformamide
25 at 100°C for 2 h. The product was then precipitated by
adding H;0 and was taken up in 150 ml of toluene at
80°C. The organic phase was washed with H;O0, and
hydroguinone bis-4- (4-acetoxybutyloxy)benzoate was
crystallized out by cooling. Yield: 52.1 g (90%).

~
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conponents from Ex. 10 Conpar ati ve exanpl e conpri sing
crosslinker conmponents from Ex. 12 10 ~ Through the use

of the crosslinker units of the i nvention ( ExayplsGeeduaRten QplécEd
conpari son to Exanple 12) it is possible, to pr ed
material s v dnes Apd awer gl ass transpti en terrpeﬂ“mﬂmﬂmu the 15
sane tinme, having |lower contents of extractables, a I n

Exanpl e 13. Exanpl e 14 .
1, 4- Bi s[ (4- netgmar yl oyl oxybat oxyrptiany| caf boxhyBengensone bis-4-(4-35 0

g (0.1 nol i 4ahy g £xy e) re
stirred W t gts%‘%blbtylox%gg%gﬁa{%@of lﬂ blrigr%fjo utydé ace?gtﬁ!éegtﬁ 5a5nd"'e
(0.4 nol) IﬁOmeascsﬁ uretdarsgnatwe nen IBRNSHS Wi iRd hyWirdy ma ¢ @5 at
100[err] C for 2 du) Theepr Wlmst.@berp{@CI Ridiat edpPy distaddiag W20 and
was taken up in 150 m of t'ol uene at ‘_54/3 1_LaC The organi ¢ phase was
washed with HaEmewl  ofhydrddtihond@cetitE/ ARk oxybut ﬂ’o‘f(%/)) berYoat e
vva;4 cryst ahydZ64u Dadndy e 4-ngl - h&cﬁ&d&ylﬁ.ﬂ:ﬁlc@d)&ﬁ@ﬁzoate During

- 50.0 . (85 I bis-4-{4-. .

acet oxybut yl ox%‘%eﬁgéﬁf'égnf ntg]%gd')orﬁs QF e %guggw %O??g’gh d%)‘b"#a%lfon

et hanol were twas]seempehéa'eddvxbyhadélﬁggSO ml(pfsHthanell gnd dUemesef f onic
acid by CISUELIGALE ThRe b E%%&r 8 Oxyi%lél&@éét sheldanalng tpas i ve

t he hydr oqUi noné enzoat e. I N
reaction, 1the Vaskedf Wéi‘-haﬁ@ ueReo c#%’é?qli atighd 35-\ag c@ﬁf“gn-sa'?}é%l by

addi ng 50 m og,rgagéeohagngl @Qlfrin@fpoj_ntt@fuggg cThe product which
preci pitates on_cooling 57 washed wi %i{uene and dr| eq%%Ylgl 35. 7
(85% . The 3Br8ducf3 hast® mel ™Y poi R
mol ) of huglaequyneayloxp) Bedzbdte wehgdr@syéniijiedy)@Euhoasé Ovege
esterified wt 53 g 8 W rI| §§j d a‘g%
(5.0% of 15 E Fu@a&uﬂfoﬁle ?‘5 &over 3 cgérsagmgy F# FS lerr]C
15 p-toluenesulfonic ac1d over the course of at 10
with addition of 50 mg of 3,5-d1—tert—butyl—4—
hydroxytoluene. The product was precipitated with
ethanol, the precipitate was taken up in ethyl acetate
and the mixture was washed with sodium hydrogen
.20 carbonate and H,0. It was then dried over NazS0O4, the
- solvent was distilled off in wvacuo and the 1l,4-bis[ (4-
methacryloyloxybutoxy)phenylcarboxy]benzene was re-
crystallized from ethyl acetate. Yield: 42.0 g (95%).
The product shows the following phase behavior: C 81 N
25 142-145 isotropic.

Example 15:

4,4’ -Biphenyl bis (6-methacryloyloxyhexanoate)

30 Following the procedure of Example 6, 18.6 g
(0.1 mol)" of biphenyl-4,4’-diol (Merck, 64271
Darmstadt, DE) were reacted with 42.6 g (0.2 mol) of
6-bromohexanoyl chloride in toluene using triethylamine
as acid scavenger. This gave 42 g (77.8%) of 4,4'-

35 biphenyl bis (6-bromohexanocate) of m.p. 96°C. 35 g
(0.065 mol) of this compound and 25 g (0.2 mol) of
potassium methacrylate were suspended in 30 ml of
dimethylformamide, 0.04 g of BHT was added, and the

Ay



with addition of 50 ny of 3,5-di-tert-butyl -4- hydr oxyt ol uene.

The product was precipitated with et hanol, the precipitate was taken up
in_ethyl acetate and the m xture was washed w th sodi um hydrogen 20
carbonate and H2O It was then dried over Na2SO4, the sol vent was
distilled ofdoidevaciw.Bnd the |, 4-bi-s[264~
nethacryloyloxybutoxy)phenylcarboxy]benzene was re- crystallized

fromethyl acetate. Yield: 42.0 ﬁ% The product shoms t he
fol | owi ng pHekttbehavadr hegted rat2§5 2yl pEdFFdpEcfor 6.5 Beankbte 15:

4, 4" - Bi phenya i éﬁénn%eﬁeayla% @Waipaiﬁ) watd® and metHidl |y the
procedure of Exanp 4-di ol

: p '
Cherck < ommrl” bt ARG COBE wGHo rBREPES wibhchy BORRG Ry of
6- br OnDhexafEhJélﬂaaﬁili@dl dmas(fhitrtdp/oemfymgwgatnrd etbykbantration asfactite
scavenger. This_gave 77.89 0 3 e
bi s(a-brgnoh%&%?fgh?e)f’ e A3y 66[8%”}1?8 353868@ %!(‘b‘:%esf%}‘iw%?gtm s
conpound andredrygst@lRinationf from metdegialmmaes hacmelliteowerangaispénded in
30 m of Lagé Ayl L ar ofs BT ¥Rs,2dde éggk
- 25 - Sgn%ud?ea\%\\gsr%mat gglgp%lS%owstshHgtl rn%g%f gsfu 5 %&P?kt)le _
t hen cool ed ¥RRCEBRePN¥PCin water and methyl tert- butyl ether, and the

two phases which forpgsd vvegame sepabat ed wa\éashla%o dr yhged And with
concentr t|on of the 5 ani c hase v crude uct. whjch
o o ma Ol D bdSuRae OHINC SUBRS AV pRepSEe 4 DALY S tl

50-59C and apiso¢bl+mgthacbfleyidLyshdesanoaupercool able. = snectic phase.
The sanme et hod was al so used, with 10 | 1-bronoundecanoic
aci d, to prepare 4, 4" - bi phenyl bi s(I 1- net hacryl oyl oxyundecanoat e) .
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What is clainmed is: 1. An organosil oxane which conprises at | east
one 5 group of the general formula 1

( CHZ) p- ( O) g- C6H4- Z- ( ch)) S- [ A- M t - E- VN e (1)_ i
desired, a group of the general formula 2 10 (2)

where 15 %o odiSsAche) esteryl, di hydrpchol asB c@ryl
| sosor bi dyl |sonann|dyl or ChO|IC aci d radi cal
unsubstituted or substituted radical selected

1, 4- phenyl , 4, 4- biphenylyl 1, 4- cyclohexylene

4, 4- bi cycl oh Iene 4- cyclohexylenephenylene

2, 5-substitut éﬁalﬁ?% ﬂ?oxanyl and pyrimdinyl radical, where the
substltuent can be a Cl- to C5-al koxy radical, Cl- to Cb- aIkyI
radical, cyanp rad'CQAﬂcégéQBBSﬁﬁg%gﬂe which cofprAkks0 dt2di&ake dpe Q

s a CII) group or or a - group or a chem ca
bond or a5- O -F @m@u@enera zrormgla ¢hemical bond or a group -CH2- or
- CHz2- CH2- A is a 1, 4- phenyl ene, 1, 5-naphthyl ene, 2, 6-naph-

t hyl ene, 2, 7- naphth | epe, .30 _
1, 4- cycl ohexyT &fie) %h1244%5éayc|§h§¥yrﬁ @Cé ~CHz=0),-VN (1)
4, 4- cyclohexylenephenylene 2,5-(1, 3-di oxanyl ene)
pyr|n1d|nylene radl a aton1or a
o oup Sootf ety BBelpCh) YBosRBky: %gﬁm%‘e s a group
- COO- CH=Q2, - CII>CXC}B) =CH2, -(CH2)u-O0-
= (CH2) n= (O) n= (A) —Q-X (2)

where

15 X is a cholesteryl, dihydrocholesteryl, doristeryl,
isosorbidyl, isomannidyl or cholic acid radical or
an unsubstituted or substituted radical selected

from i,4—phenyl, 4,4’ -biphenylyl,
1,4~-cyclohexylene, 4,4’ -bicyclohexylene,
20 4,4’ -cyclohexylenephenylene, 2,5-substituted

1,3-dioxanyl and pyrimidinyl radical, where the
substituent can be a C;- to Cs—alkoxy radical, Ci-
to Cs—alkyl radical, cyano radical, chloro radical
or nitro radical,
25 Q is a -CO0- group or a -00C~ group or a =-0- group
or a chemical bond or a -0-(C=0)-0- group,
Z is a chemical bond or a group -CHz—- or -CHz-CHz-,
is a 1,4-phenylene, 1,5-naphthylene, 2,6-naph-
thylene, 2, 7-naphthylene, 4,4’ -biphenylene,
30 1l,4-cyclohexylene, 4,4’ ~bicyclohexylene,
4,4’ -cyclohexylenephenylene, 2,5-(1,3-dioxanylene)
or a pyrimidinylene radical,
M is a chemical bond, an oxygen atom or a group
-C00-, -0CO- or -00C- (CHz)+-COOCH,CHz-,
35 VN is a group -COO-CH=CH;, -COO-C(CH3)=CHz, - (CHz),~0O-
CH=CH,, -CH=CH, or an oxiranyl group,
E is a group (CHz):, where 1nd1v1dual CHz groups can
be replaced by oxygen,
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CH=CH2, -CH=CH2 or an oxiranyl group, E Is a group (CH2)r, where

I ndi vi dual CH2 groups can be replaced by oxygen,
- 27 - mand p are each integers from3 to 6, r _ds an integer
from1l to 10, n, q and s are each 0 or 1, t is O or an integer

from1l to 3, Bo 9saldDy.dze each an i nteder-from2 to 8, ammSSheetHasBeeﬂI&ched

or an integer froml to 6, with the proviso t hat
t he general fornmulae 1 and 2 no oxy%en atons are at
to one m aadophere egch2integgrer §400si3l 6Rade as cl ai

which is L1 qui dsClhystabhi Reteger From 1 AB Qipganosi |l oxane as cI a| rred in
claim1l or 2 which is conposeg units of the general formula 3 15
[ RoMescSi O 4- B+cfy &pd s are each o 1, (3) in which R are

Cl- to C4-al kyl radlsC@I $>,r an :LNQ%Q’ES’: ifr@linoupt@f 3the general formula 1 or 2,
20 b process. for

) is O
preparing § Plaﬁpd ch?tgﬁFPngn lnt&ﬁ&§n§§PWb%aﬁ@ £ @S med in any of
clains 1 to Sa in is whorhaor dategelroxarees Lokposed withinths piotvhiso

gener al f or mul th%ﬁg% o! '
(6) |n whi ch%ﬁ tb anJ’ é:gﬁ)‘#)l ned éne %Jl'mf%np%]r'a?h(]é 38 general

formula 3 are NeacOEYIRN h A OFSxt BEE oﬁt@éﬁbédndgléﬁcﬁﬁé gé&®er gne
forrmul ae 4 and, if jg@%iHe8d, 7
10 2. An organosiloxane as claimed in claim 1 which

is liquid-crystalline.
3. An organosiloxane as claimed in claim 1 or 2
which is composed of units of the general formula 3

15 . [RbMeScSiO(4-b-c)/2] (3)
in which

R are C;- to Cy—alkyl radicals,
20 Mes 1is a group of the Qeneral formula 1 or 2,
C b is 0, 1 or 2, and
c is 0 or 1. |
4, A process for preparing a liquid-crystalline
organosiloxane as claimed in any of claims 1 to 3, in
25 which organosiloxanes composed of units of the general
formula 6 -

[RpHceS10 (4-b-c) 2] (6)

30 in which R, b and ¢ are as defined in claim 3 for the
general formula 3
are reacted with a mixture of compounds of the general
formulae 4 and, if desired, 7

35 H2C=CH—(CHz)pq-(O)q—Csﬂq-Z—(COOjs—[A—M]t-E-(CHz—CHZ—O)a—VN

(4) -
HpC=CH- (CH2) p-2~ (O) n— (A) ~0Q-X (N

LTI



H2G=CH (CH2) p-2- (0) g-CBH4-Z- (COO) s- [A-M t-E- (CHZ CHZ 0) a-WN 35

(4) H2C=CH (CH2) m2- (0) n- (A t-QX 1 newhi-eh
a is O or an integer from1l to 6; and

S - 28 - Z, A E.M W Q mn, p g s and F“SSh"'e‘HaSB

for the generao focgiw/ipae Fk and 2, with-th8& proviso that

conpounds of the general fornulae 4 and 7 no oxygen a hed
directly to one another. 5 5. A process for crossllnklng an

organosi | oxanén aich claimed in any of clains 1 to 3, in which the
or ganosi | oxang i s%t hrE._?_e 4 meAgi opal ly, chosylinked Dy + sAEans pHie frge

radi cal s. 10 brocéss as Claimed in-claim4, in which an '
or ganosi | oxand@efdn@daj fe8 ithangederalai frraulaes § sand ¢ odithkéElein a

m xture vvnth Presslsdonkeia: afn t&rﬁe com@eied | of Ot NYl gehe281 forMbiabChi2) r-
(0- CH2- CH2 n which 20

r is 0 H\Aﬂagfé‘? Pf‘&ﬁl =T tagﬁgg %rd a%)tagﬁggl dg#ﬁcéﬁl}’n %9 aPRF4 for

t he general f@mnﬂner (4) with the proviso that a and r do not have
both th I 0; d d LAChai th
Zg generGaYaf lcj)%'rrul agnl ar?d’C?g %%e??goyéﬂﬁkﬁg &, B?gﬁngﬁé\'ﬁHb% o' ©

own or In a mXx
compounds of ﬂi@lg@‘ﬂeralnfcﬂrnml P4 elapsfokthten 3, é&hai which &he/ or

nonnesogeni ¢ JHERIH1¥:@he aRd/ @hree-dimensionally crosslinked by
10 means of free radicals.
6. The process as claimed in claim 4, in which an
organosiloxane as claimed in any of claims 1 to 3 is
crosslinked in a mixture with crosslinkers of the
general formula 5 '

15
VN- (CH3z) r~ (O-CHz~CH2) o~ [M—A} =M~ (CH2-CH2-0) 2= (CHz) ,~VN  (5)

in which

VN, a, r, A, t and M are as defined in claim 1 for the
.20 general formulae 1 and 2, on their own or in a mixture
- with compounds of the general formula 4 as set forth in

claim 4 and/or nonmesogenic bisacrylates and/oxr

bismethacfylates.

7. A crosslinked liquid-crystalline organosiloxane
25 obtainable by the process as claimed in claim 5 or 6.

8. A compound of the general formula 4

H,C=CH- (CH3) p-2= (0) q—CeH4—Z- (COO) s- [A-M] c~E- (CH;-CH2-0) ,-VN
(4)
30
in which
Z, A, E, M, VN, p, g, s, t and a are as defined in
claim 1 for the general formula 1, with the proviso
that in the compounds of the general formula 4 no
35 oxygen atoms are attached diréctly to one another.
9. The use of a crosslinked liquid-crystalline
organosiloxane as claimed in claim 7 as a pigment.
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bi shet hacryl at es. 30 7. A crosslinked liquid-crystalline o
or ganosi | oxane obt ai nabl e by the process as clained in clai m5 or

8. . A conpound of the general formula 4 35 H2C=CH (CH& ﬂhsBQ%Rel
g-C6H4-zZ- (COO) s- [A-M t-E-VN

gt (60 e TN i m

E, M VN p, q s andt are as defined in claiml for t

formula 1, with the proviso that in the conpounds of the genera

formul a 4 nol8xygen &P6nsugee of at t GERES Ldinkect | | iom iohe rysatdiarine
9. The USEOrgEnoéllékaﬁé| |ai?3<9<_dla:|.rhék9“ @.hcra}fﬁ} abE B‘?Lalms Olr 9€8°§' koxane as

clainmed in claim?7 % E g The use §€41 i nked
l'i qui d- crystgFFPﬁﬁlfg org n05|loxane as clalned in any of clains 1 to 3
for preparing fil nms.
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