0050/ 47517000 y41512abl e ol i gonesogens It is known that nedia which are

ani sotropic in shape can formliquid-crystalline phases, known as
mesophases, on warm ng. The individual phases differ through the spatial
arrangenment of the major parts of the nolecules on the one hand and through
t he nol ecul ar arrangenent with respect to the | ong axes on the other 10
hand (GW Gay, P.A Wnsor, Liquid Cystals and Plastic Crystals, Ellis
Hor wood LiPolypwbri@ablbéiasltigomeddJer)s The nenmatic |iquid-crystalline phase is
di stingui shed by the fact that there is only one alignment |ong-distance
ordering d e fo.the | nmol.ecul ar .axes lini up aIIeI nder the
prer equi i t® 15 AROYR % MsAe YR REengR s r‘%ﬁ@lﬁeﬁﬁﬁ BSh 588 g?%m chiral,

a choIeste¥+qp%ﬂn§§¥5F%%¥ﬁ?e PhaGeS c Hknowa 28 ESERbases  toR YASPARG % orm a
hel i cal supedistiduedupkasges ﬂe:ﬁdecmtmomhetlee cpadiaBascsdngement of the

Fest k[ er r | mg@fop pakk nef he hB8Id¢ulehoncCBhé abndhiantly and\tHrougheskeat eit her
in the i %Pé&f]ﬁ%t ﬂl:i-éﬂl{enﬁ?xlteﬁytl? fés%:%lcf: 96 ﬂﬁdQGnEOaiébe of0tREN&nex phase
as a dope h +| tﬁ{# I]pgh%g_ fiE PP MRS first studied
on choleot ro rlvii rgp ¢ gﬁ ;ﬁ em Phys 52
(1970) 631 asE Eaﬁ' R/‘r *L%ﬁ}'§§ SpFRatiC ” (1969)
3213; H. Flmmﬁstﬂlmeeg’eﬁﬁyas dzstmg%ﬁhﬁds@wgthesfsﬁqtlws there 1 25
St egeneyer is konlly baenabkidnmelkt long-sbisthdcé 197deringoduel td-itheclonvgn, H.

St egeneyer moBefulalases dbininghyp . ifCial181 ( ifthaer 8RE)prefeRuibitesiait C
phase has ¢rETidiaRhEeontdiGHy BpOPRE et ib pkifuc’d-aPLAEAIL, @ ali on and
pronound&d i e i, %ggOlf%gamsaw;&%%hsghg%nvge 2%8L! U nlecutes

Clrcular-pg arlz

orm a superstructure perpendicular thereto (H. Baessler,
FestkOrperprobleme XI, 1971). The chiral moiety may be present
either in the liquid-crystalline molecule itself or added to the
nematic phase as a dope inducing the cholesteric phase. This
phenomenon was first studied on cholesterol derivatives (eg. H.
Baessler, M.M. Labes, J. Chem. Phys. 52 (1970) 631; H. Baessler,
T.M. Laronge, M.M. Labes, J. Chem. Phys. 51 (1969) 3213; H.
Finkelmann, H. Stegemeyer, 2. Naturforschg. 28a (1973) 799; H.
Stegemeyer, K.J. Mainusch, Naturwiss. 58 (1971) 599; H.
Finkelmann, H. Stegemeyer, Ber. Bunsenges. Phys. Chem. 78 (1974)
869).

20

25

The cholesteric phase has remarkable optical properties: large
30 optical rotation and pronounced circular dichroism caused by
selective reflection of circular-polarized light within the
cholesteric layer. The different colors to be observed depending
on the viewing angle depend on the pitch of the helical
superstructure, which is itself dependent on the twisting power
35 of the chiral component. The pitch and thus the wavelength range
of the selectively reflected light of a cholesteric layer can be
varied, in particular, by changing the concentration of a chiral
dope. Such cholesteric systems offer interesting opportunities
for practical use. Thus, incorporation of chiral moieties into
40 Mmesogenic acrylic esters and alignment in the cholesteric phase,
for example after photocrosslinking, can give a stable, colored
network, but the concentration of the chiral component therein
cannot be changed (G. Galli, M. Laus, A. Angeloni, Makromol.
Chem. 187 (1986) 289). Admixing of non-crosslinkable, chiral
45 compounds with nematic acrylic esters can give by photocrosslink-
ing a colored polymer which still contains high proportions of
soluble components (I. Heyndricks, D.J. Broer, Mol. Cryst. Liq.



chol-est eri cO0594475Fhe different colors to be observed depending on the

Vi éwi ng angl e depend on the pitch of the helical superstructure, which is
itsel f dependent on the tw sting power 35 of the chiral conponent. The
pitch and thus the wavel ength range ofathe selectively reflected Iight of a

chol esteri ccll_.ﬁ%e.r Zﬁin(Pﬁl\/)arl'lg?’-sﬂ‘%ﬁ%%ﬁF%” qam&(‘ ﬁhg{:\gslj(r}% t hg _
concentratign of a chiral. ‘dope. ch ClQlest ef] ¢ sy st flé?;_?ﬂt%‘?estlng
opportuniti%ﬁ§EQﬁgspng???§ﬂ§%§§8; q%ﬁﬁﬁatﬁﬁﬁﬁr éFF%ﬁ?Eﬁ'?ﬂﬂq@&Plﬁ%ieties
into 40 mesBRAADSaBPIRI dafdnefscrmldcapidananas ifolifwed il esteric phase,

for exanpl ePhgtamolymer tertdosl ahkowsy theaprgdwet idns bibh echalesteedc net wor k,

but the cBnuetworkt innwhich hhecbhird]l component ddieeenprisdingl tbesehpnged (G
Galli, M Lens maberfa¥edmplioyeliRki®filer Chese ﬂﬁ}n&}gfgﬁscf taffm xi ng of
non- cr ossl 'thf’rﬁ!@caﬁg'éﬂunﬁg 89@%‘1‘3 W&\R}l\ﬁor?%r%t !(F‘ #e' e&%ﬁgfagrﬁ can give
by photocro&s A k- mgﬁ col ored Ogéor I C t|N r _(,': e _gur
propor ti ons. Bt gl Gpl BLSHERERAL 7 ( ISEOREGRAFAREE, Np: 37/ B25 FrRppurdy yst .

Li g. 005¢PnERsEr onritid gpystalr] Freibyrg ARdBher nore, random
hydrosi | ¥Pati on of mi xtures of chol es]EeroI derlyatlyles and - i b

acryl ate-c | RN JS ] i C I.c, SL| oxanes owe y
pho%/opol ymoﬁa?%isogsﬁfg%%%ﬁyﬁéél%d %toic%%go ﬁnghc 8I %sr{ue%uge5°get work in

.the .
whi ch the &?@%ﬁssaﬁa %‘\}Ifalé‘éﬁg E‘B?ﬂﬂﬁ%g BbS% £330 b, SPnYarderaiBEe Lho-
enpl oyed; hHRERAFLC: hREYFS Yy RRPLOGoss 1dnking n HowgNer; cthe tatslnts of
sol ubl e conpeppamtdiopFofi thé ehiral domponent in the mixture is about 94 $%.
5 Although a material of this type is not very mechanically stable
as a pure side-chain polymer, an increase in the stability can,
however, be achieved by means of highly crosslinking diluants.

In addition to the nematic and cholesteric networks described
above, smectic networks are also known; these are prepared, in
particular, by photopolymerization/photocrosslinking of smectic
liquid-crystalline materials in the smectic liquid-crystalline
phase. The materials used for this purpose are generally
symmetrical liquid-crystalline bisacrylates, as described, for
example, by D.J. Broer and R.A.M. Hikmet, Makromol. Chem., 190,
(1989), 3201-3215. However, these materials have very high
clearing points of > 120°C, with the associated risk of thermal
polymerization. If an S phase exists, piezoelectric properties
can be achieved by admixing chiral materials (R.A.M. Hikmet,
Macromolecules 25, (1992), p. 5759).

20

25

30

The present invention relates to structures of the formula I

35 X[—Y1—-A1~Yo-M-Y3-Ar-Z ], I,
where

X is a silicon-free, n-valent central unit, the radicals
40 '

A; and A;, independently of one another, are a direct bond or a
spacer, the radicals

Y1, Y2 and Y3, independently of one another, are a direct bond, O,
45 s, €O, 0CO, COO, 0OCOO0, '



Maurer, . C.005@/47512r - Rees, J. Stohrer, Paper No. 7, 22nd Frei burg Congress
on Liquid Crystals, Freiburg 1993). 10 DE-A-35 35 547 describes a process
in which a m xture of chol esterol -contai ning nonoacryl ates can be converted
into cho- lesteric |ayers by photocrogslinking. However, the total
proportion of the chiral conponent in the mxture is about 94 % 15

Al t hough a naterlaﬁi? t,his tzﬁﬁ)is nG®S \agar YBCAechani cal ly stable as a pure
si de-chai n pol yrer n increa e in the stability can, however, be achieved
by neans of highly cRosslinkiRg diluants. 20 In addition to the nematic and
chol esteric networks descri bed above, snectic networks are al so known;
these arg prepared, in particular, by photopolynerization/photocrosslinking
of smecticyuliqid ds GeXsh é\,l,iérzﬁ-oqﬁterl als in the snectic liquid-crystalline
phase. The naterlals used for IS purpose are generally 25 symretri cal
l'iquid-cry talllne Lsac as_descri bed, for exanmple, by D.J. Broer
and R A M%HI ’F%‘f%engﬁf’“Pw‘B‘ (1989), 3201-3215. However, these
materi al s have very hi gh clearing points of > 120[err]C, with the

associ afl@dnr i sks ¢f numberefrqwol2yterézathexme. |f an S[err] phase exists,

pi ezoel ectric properties 30 can be achi eved by adm xing chiral materials

EEI Qt g/ls l"‘oﬁgﬂ is geh £t R§-280 d4l%9£§1 Rend® €8E) contfi@aRiBACHE wtpyention
X[-Y[err]- A[errﬂ %Yfgﬁr%h%%e %%@‘rrﬁa ch I, where X is a

silicon-free, n-valent central unit, the radicals 40 Alerr] and Alerr],
|ndepené§nrhy idieats axaddic be alfpﬁhﬂicreﬁfoﬁﬁﬂﬂi @ 8ycloaliphatic and

may additionally contain heteroatoms. Also suitable are divalent
elements and groups such as 0, S, S0; and CO.

X can be, in particular, C;- to Cj;~- alkylene, -alkenylene or
-alkynylene radicals, which may be interrupted by one or more O
or S atoms or NR groups, or phenylene, benzylene or cyclohexylene
or radicals of the formula

CH;p CH; CH,
HyC Hp
CH; Hy Ha " HaC Hy
CH;

(o)
:@ N/\N A
,/l~ /i\\ g

Examples of individual alkylene, alkenylene or alkynylene
radicals are,

40

45



spacer,, t heoseizsds Y[err], Y[err] and Y[err], independently of one
anot her, are a direct bond, 0, 45 S, Co, OCO Coo, OCOO 0050/ 47517
3 [err] M is a nesogenic group, Z is a polynerizable group, and 10 n
is a nunber from2 to 6, where R i hydrogen, or Cferr]- to Cferr]-alkyl,
and the conbination of MY[err] Alerr]-Z can be a c¢holesteryl radical. 15
The radicalguﬁgﬁag be aliphatic, aromatic OrCBycloaiphatic and may
addi tional | y' ¢onfal n HEHT ) 6W82CHA| 50 sui tall)l e arejdival ent el ements and
groups such as 0, S, SO[err] and CO X cam\ b€H-¢He parti‘cul ar, C2- to Cl2-
al kyl ene, -al kenyl ene or_-al kynyl ene radicals, which may be interrupted by
one or ngre QH3; S at nE8br NR groups, of phenyl ene, benzyl ene or
cycl ohexyl en dr r adi als of {he foriular err] 25 30 35 Exanpl es of
i ndi vi dual al kyiEeoB,0 Al EBAGReNE orCHaFﬁ?ﬂ?fh 2ratlicals are, 40

q

10 |
CH,CHCHCHCH; , CH=CH oder C

I
(o]

where
15

P is a number from 2 to 12,

q is a number from 1 to 3 and

20
r is a number from 1 to 6.

Suitable spacers are all groups which are known for this purpose;
the spacers are usually linked to X via ester or ether groups or

25 a direct bond. The spacers generally contain from 2 to 30,
preferably from 2 to 12, in particular from 6 to 12, carbon atoms
and may be interrupted in the chain, for example by O, S, NH or
NCH3. Suitable substituents for the spacer chain are fluorine,
chlorine, bromine, cyano, methyl or ethyl.

30

Examples of representative spacers are the following:

(=CH2)p-, =(CH2CH20)oCH;CHp~, ~CH,CH,SCH CHz~, -CH,CH,NHCH,CH,-,

35 Tﬂa T‘Ha CH; CH; cl

-CH,CHN— CH;CH~ 7 - (CHCHO) oCHCH-? -(CH2)6CH~ and  ~CH,CH,CH-’

40 where
p and g are as defined above.

45 Y1, ¥; and Y3 are preferably a direct bond, 0, 0CO, COO or 0OCOO.



45 ' 0050/ 6G8507475i®rr] where p is a nunber from2 to 12, q is a nunber
froml to 3 and 20 r Is a nunber from1l to 6. Suitable spacers are al
groups which are known for this purpose; the spacers are usually linked to
X via ester or et her groups or 25 a di ct bond The spacers generally
contain fro, %r pﬁeferabl (11 O Bartlcular from6 to 12,
carbon ato anrc? 918 |°T’i3tne|;'Pué‘t"ér&l % ﬁe %?1"3} r‘f‘es gPES HRABSp D, s NH
or NCH[err]PaﬁiﬁqP?BFer§§&ﬁﬁﬂstE@HP%%W%ﬂg Pﬁéméikﬁxﬂr BﬁE?FP%ﬁQEaFFEOQFQRPs-

chl ori ne, bFesrimesogepin radicais| confammhyin partdoudprestefthee foomela &1 ve
spacers are the following: (-CHerr] ) p, - (CHerr]CHerr]0 ) :
[err]CH esr]CH err] , -CH[err{Cil—qus SCH err]CHerr] -,

-CH err]CH err]NHCH err] CH erY] 0 where p an are as defined above.
45 Y[err], Y[err] and Y[err] are preferably a direct bond, 0, OCO COO or
OCOoO. where the radicals

10 T, independently of one another, are cycloalkylene,
heterocycloalkylene, aromatic or heteroaromatic radicals, the
radicals

Y! independently of one another are 0, COO, 0OCO, CH,O, OCH,, CH=N
15 or N=CH or a direct bond, and

s is from 1 to 3.
20 s is preferably 1 or 2.

Y! is preferably -COO-, -0CO- or a direct bond.

The radicals T are generally carbocyclic or heterocyclic aromatic

25 ring systems, which may be substituted by fluorine, chlorine,
bromine, cyano, hydroxyl or nitro, conforming, for example, to
the following basic structures:

IR SR SIS W W
i-ji'ﬁ ' C{»

3

w



0050/ 47517 805044788 cals Mcan in turn be the known mesogeni ¢ groups, in
particul ar radicals containing aromatic or heteroaronmatic groups. The

mesogeni ¢ radicals conform in particular, to the formula I
(-T-Y[err])[err] T I'l, whege the radicals 10 T, independently
of “one anotggl ¥8|§i[aqn§¥|§ het roci/cl oal kyl ene, aromatic or
heteroaronaglc ra d?%ﬁﬂg? LEP13T1Y peferal theofoblewiaget her
are 0, COO ? 8fr]o, OCH err], CH=N 15 or N=CH or a direct bond,
and s IS fron1| to 3. 20 s is preferably 1 or 2. Y[err] is preferably
-C00-, -OCO or a direct bond. The radicals T are generally car bocyclic or

heterocyc5|c ar gma R ring systens, whic y R substltuted by
R : b-ne, cyang, hydr conform ng, for
exanple, to the g basi c structures: rr] 0050/ 47517 6 The

fluorine, chle
mesogeni ¢ groups Mare particularly preferably th@ foll ow ng, for exanple:

S & S, S D
» OO0 006

25 1

o—@@ D)

30

35 Q @ o_n G_
Y g
- 0013



[erf] . 00090AZTS8¥77 [err] 10 Preferred groups Z are those which can be
pol yneri zed by a photochemical initiation step, i.e. in particular groups
of the structure : CHerr]=CH, CHerr]=Cerr], CHerr]=C(CH err])-
4-vinyl phenylyl. 15 Preference is given to CHerr]=CH, CHerr]=CCerr]-
and CHerr]=C(CH err])-, particular preference being given to CH err]=CH
and CH err]=C(CH err])-. General nethods for the preparation of the

conmpounds of the formnﬂna | are known fram re, for exanple the
reacti on wi th l/Hh &y bodi i i de eparation of esters.
Details on th act\ o di ven in t ¢re parts and

percent ages are by 5 unl ess stated othePMAse 25 The conpounds of the
formula | are liquid-crystalline and can form smectic, nematic or '
chol esteri c phases, dependi ng They are suitable for al

pur poses for which |ggui d-cryg \ are usual ly used. 30 Nove
conpounds adopt an i nternedi at\ e—py0si {4 xtween | ow nol ecul ar - wei ght and
polymeric liquid-crystalline conpounds. In contrast to polyners, they can
be prepaoed reproduci bly, have substantially uniformstructures and
neverthel ess have viscosities simlar to those of polyners. 35

Preferred groups Z are those which can be polymerized by a
photochemical initiation step, i.e. in particular groups of the
structure : CHy;=CH-, CH,=CCl, CH,=C(CH3)- or 4-vinylphenylyl.
Preference is given to CH;=CH-, CH;=CCl- and CH,=C(CH3)-,
particular preference being given to CH;=CH- and CHy=C(CH3)-.

15

General methods for the preparation of the compounds of the
formula I are known from the literature, for example the reaction
with dicyclohexylcarbodiimide (DCC) for the preparation of
esters. Details on the reactions are given in the examples, where
parts and percentages are by weight, unless stated otherwise.

20

25 The compounds of the formula I are liquid-crystalline and can
form smectic, nematic or cholesteric phases, depending on the
structure. They are suitable for all purposes for which
liquid-crystalline compounds are usually used.

30 Novel compounds adopt an intermediate position between
low-molecular-weight and polymeric liquid-crystalline compounds.
In contrast to polymers, they can be prepared reproducibly, have
substantially uniform structures and nevertheless have
viscosities similar to those of polymers.

35

In order to establish desired properties, it may be expedient to
use mixtures of compounds of the formula I or mixtures with other
liquids, it being possible for these mixtures to be prepared in

situ or by mechanical mixing.
40

The novel compounds are particularly suitable as alignment layers
for liquid-crystalline materials, as photocrosslinkable
adhesives, as monomers for the production of liquid-crystalline
45 networks, as base material for the preparation of polymerizable
liquid-crystal systems which can be doped by chiral compounds, as
polymerizable matrix monomers for polymer-dispersed displays or
as base material for polymerizable liquid-crystalline materials



In-order t00B6f4DP51Bh desired properties, it may be expedient to use
m xtures of conpounds of the formula | or mxtures with other liquids, it
bei ng possible for these m xtures to be prepared in situ or by mechani cal
m xi ng. 40 The novel conpounds are pagticularly suitable as alignnent

| ayers forglJaul.d- | j al.s . ocC { I L Ves,
asym)nomerféu% g#;tg ﬁgiy(?% l?&eggsyg%ﬁ# gSi. aggér%égf%l'i E%)é%‘.j#g? \%@Ek%,'d&:?rbase
material fHPASHs aﬁeﬁam,ifaﬁtﬁ?rwey%em%ﬁ iy comPERRYiAR HELRy ot eme whi ch
can be dopkerimMelerniar-waighswnelynerigablerekiqude-erygtaslingoAORRYMNASyr

pol yrer - di spefidad fdrsesays or- as base material for polynerizable

i quid-cgystalline materials 0050/ 47517 8 for optical conponents, such

lari . retardat] | af | T furth i t abl
" Sormb nafhEMSNCIAO| BRATHD SBLFES SHOPENER YA REEEacRed g PRRG SRt |1 ne

conpounds BRlayizingopigrascopeThienpanatyge fenireli Hae effecied e8 dwere
det er m nedMéttlesa 880/ 82 micirascopercheatdingssiage. Tenperature control was
effected on a Mettler FP80/82 m croscope heating stage. 10 15 20

10 :
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25.30 35 40089/4750050/ 47517 9 Exanples [err] I, Il and Il are mesogens,
and IV and V are central units. 45 0050/ 47517 10 Exanple 1 1 nml of a
solution of 13.6 g (0.05 nol) of 1,3,5-cycl ohexanetricarbonyl chloride in
50 m of absolute 5toluene is added ag 60[err]C to a solution of 0.903 g
(6.0015 nnb&aﬂéﬁéf 0.846 g (0.0015 nmol) of Il and 0.32 g of pyridine in 30
m of tol uene. e solution is stirred at 60[err]C for one hour and then at
roomtenperature overnight. 50 mMl of water are added, and the m xture is
neutralized by neans of 15 % strength hydroghloric 10 acid. Tige organic

phase is separated off, washed with er, || ” l
5 I: Ho-cunzz-o_®_®_o-c _Q_o-cma-o-c—l
10 II: [:::f;};/\\¢/ﬁ\7//
::j o]

HO-C3Hg~0

15 /\l/

O
I11:
» O
20 HO-CsH16-0~—{<::>k-Cf:—0
0
[
C—
25
IV:
I :]. o
~
—c &
| ~
30 o
L 0
= |
C—
35 V¢ i :
—c -
I I
0 o]
40

I, II and III are mesogens, and IV and V are central units.

45



driéd usi nQ0S0A2T&RTul fate and evaporated. Further purification is carried
out by columm chromatography (silica gel 60, toluene/ethyl acetate 3:1). 15

Yield: 1.45 g Phase behavi or: n* polynerized The conpounds in the
tabl e bel ow were prepared by nethodsyg mlar to that in Exanple 1: 20 Ex.
Mesogen 1 2 M xi ng Centr al Phase behavior ratio unit 2
I ﬁﬁ%ﬁ%ﬁpl |V X 66 n*polyner- ized 25 3 I

1] : Vv n* polynerized 4 I 1]

1:1 1Iml of a sdlypciomeEi 28206 5g (0.05 hol) of |1 3:2

\ g 5195 LcybIBheRanE i ica®Bokyl chloride in 50 mh!of absolute3:?2

\Y X 86 o

Vg 81 é}ﬁeﬁeaadﬁ’{:t 6(1) c t;o Eolutlor; of, 0.903 g (0.0015 m %ﬁe - ed
T, moli. 9 and PrA2 9 pE3pyHidipe |c}8| £ed 35

X = uni denF?*‘i‘%’thﬁ'&geS%l“tlQl“aﬁ %’%Jaﬁr@dsat &0 EPE Prdouxpan gehep at

nemat i ¢ or roém rtempesature qvexndght = 50s oilr opi wateraevecaddeast,y andl thee

mixture is neutralized by means of 15 $ strength hydrochloric

acid. The organic phase is separated off, washed with water,
dried using sodium sulfate and evaporated. Further purification
is carried out by column chromatography (silica gel 60,
toluene/ethyl acetate 3:1).

0 — —

10

15

Yield: 1.45 g Phase behavior: n* polymerized
\v)
The compounds in the table below were prepared by methods similar
to that in Example 1:
20
Ex. |Mesogen 1 |Mesogen 2 Mixing Central | Phase behavior
ratio unit
2 I II 1:1 v X 66 n*polymer-
ized
251 3 I III s v n* polymerized
I III 1:1 Iv n* polymerized
5 I II : v g s 96 n* 130
polymerized
6 I II 3:2 v X 96 n* polymer-
30 . ized
. 7 I III 3:2 v X 68 n* polymer-
N ized
8 I III 3:2 v x 38-42 n* poly-
merized
35
X = unidentified phase
g = glass state
8 = smectic phase
40 B OF n* = nematic or chiral nematic phase
i = isotropic phase
c = crystalline

The above compounds are all converted into polymers at elevated
45 temperature.



The above @os@MLTEE? are all converted into polyners at el evated 45

t enper at ure. 0050/ 47517 11 Exanple 9 0.66 g (0.03 nol) of
benzene-1, 2,4, 5-tetracarboxylic anhydride and 3.8 g of Il are suspended in
15 m of DWF, and the mixture is 5 sghrred at 110[err]C for 8 hours. The
reactlon[¥£)u3} S precipitated by pouring into water, filtered off with
suction RETw t h water, dried at 50[err]C under reduced pressure and
recrystallized fromethanol/toluene. 10 Yield: 2,7 g

Solidificadiesg 16002 kd19r b berzeh®-a, £ 04 Bletvhiatiboiyldcr efhydsfide r eact i on
p;??gﬂ ds larta 3.604082 f@lra):eoléué él'f&igolg?’lﬂ 10 oR0BKE, IH}HataE mixture is 45 g
(0. 0022 1 ifgrfe d?ﬁﬁ*’ﬁ ?° & Zg’k%?. rr#l?fae%%a%iﬁilrﬁ%d%‘a B€ frtcipiffred. o° 2
stirred atP (ﬂﬂ‘?FtlBFrp’éP*é’t 61’ er FrERL9Ry T"’iaF ﬁ?‘e"ﬂ“&hd
evapor at edvatard fnéedratciSPPE anderr é‘§¢@l‘€ﬁd ipresERbReANsy repEEetd i%ed ca gel

60 usi ng tfiomerethghat/tadluenetic acid 3:1. 20 VYield: 1 g Phase
behavior: x 46-70 n* 160-180 i Exanple 10 25 The isoneric conmpounds are

prepar edoby, net h simlar to_ that in Exanple 9, where
benzene- 1, %&%}43 ?e?r%carboxyllﬁ9 HF?E&PH:319°’215°C

1.49 g (0.001 mol) of the resultant reaction product, 1.2 g
(0,002 mol) of I and 0.03 g (0.00022 mol) of pyrrolidinopyridine

15 are dissolved in 40 ml of methylene chloride. 0.45 g (0.0022 mol)
of dicyclohexylcarbodiimide are then added, and the mixture is
stirred at room temperature overnight. The solution is filtered
and evaporated, and the precipitated residue is chromatographed
on silica gel 60 using toluene/glacial acetic acid 3:1.

20
Yield: 1 g Phase behavior: x 46-70 n* 160-180 i

Example 10

25 . .
The isomeric compounds are prepared by methods similar to that in

Example 9, where benzene-1,2,4,5-tetracarboxylic anhydride is
esterified first with III and then with I.

30 Yield: 500 mg Phase behavior: c¢ 61-70 n* 168-186 i
—/ Example 11

Preparation of
35

0 o 6]
S oemy-o—f ) c/fo_@ Loicny
40 2

114 g (0.5 mol) of 4-benzyloxybenzoyl chloride are dissolved in a

mixture of 150 ml of absolute CH,Cl, and 9.6 g of pyridine. 7.3 g
45 (0.55 mol) of 1,8-octandiol are then introduced at from 10 to

15°C, and the mixture is stirred overnight. The reaction product



esterifi ed0050447947h |11 and then with I. 30 Yield: 500 ng Phase
behavior: ¢ 61-70 n* 168-186 i Exanple 11 Preparation of 35 114 g (0.5 nol)
of 4-benzyl oxybenzoyl chloride are dissolved in a mxture of 150 m of
absol ute CH[ERR]CL[ERR] and 9 6 g of ypyridine. 7.3 g 45 (0.55 nol) of

1; 8-oct andj 9 r m xture
IS sti rredi ({ér n?g%? %Eg%a%‘rtgdﬁg%&o L‘@O%g%%dfﬁlfgggg%&m pitated
by pouri ng recrystal lized from250 nm of ethanol. Yield:

25.1 g (= 88.7 %of theory) 5 Melting point: 90-91[err]C 24.9 g (0.044 nol)

of react|o~@l@_[4xdlggt1 e(Llig3s 9l ¥egk ivhedrgy Xt ure of 150 ml of toluene and 100
m of etBag a% Qbo()f ney 10 nickel are added. The m xture is then
hydrogenate ours at from 45 to 50[err]C with vigorous stirring.
The H err] consurrptlon is 2.1 1 under atnospheric pressure. The reaction
product i s2éepay q0ed4ofdoll)r o réscitizinabysduacrlel Hisselved fin Funixtmire

purificati gp s miNBECESHRNE an@ MEM obethdhdl; 884 % X% ¢f okhrRaxey Melting
poi nt: 182n}é§ﬂf3%&k added. The mixture is then hydrogenated for 1.5 hours

at from 45 to 50°C with vigorous stirring. The H; consumption is

2.1 1 under atmospheric pressure. The reaction product is

separated off from the catalyst and filtered off. Further

purification was unnecessary.

15
Yield: 16.8 g (= 98.9 % of theory)

Melting point: 182-183°C

0.97 g (0.0025 mol) of the resultant compound, 0.1 g of
20 pyrrolidinopyridine and 1.53 g of compound of the formula

(o]
\ i
25 HO— C 0—(CH2) — o

are dissolved in 50 ml of tetrahydrofuran. A solution of 1.5 g of

dicyclohexylcarbodiimide in 5 ml of tetrahydrofuran is then added

at from 5 to 10°C, and the mixture is stirred at 50°C for 4 hours

and subsequently at room temperature overnight. The precipitated

\_ solid is filtered off, and the solution is evaporated. The
residue is purified by column chromatography (silica gel 60,
toluene/glacial acetic acid 3:1).

35
Yield: 0.45 g _ Phase behavior: ¢ 77-82 n polymerized

30

The following compounds can be prepared analogously:

40

45



0.97 g:(0.9¥B% 44837 of the resultant compound, 0.1 g of 20
pyrrolidinopyridine and 1.53 g of conpound of the forrmula [err] are

di ssolved in 50 M of tetrahydrofuran. A solution of 1.5 g of

di cycl ohexyl carbodiimde in 5 m of #gtrahydrofuran is then added 30 at
from5 to gkl & and the mixture is stirred at 50[err]C for 4 hours and
subsequently at room tenperature overnight. The precipitated solid is
filtered off, and the solution is evaporated. The residue is purified by
col um chronatography (silica gel tol uene/ gl acial acetic acid 3:1). 35
Yield: 0.45 hase beh Qlor c o/7-82 n polyierized Thg foll ow ng

conmpounds$ ca e a{p usI 45 0050/ 75 3 le 12
[err] 10 P o. PT20 Phase
behavi or: 148 n-185 i ollomnng conpoun can also pr epar ed

anal ogously to Exanpl e 1.

10 Phase behavior: ¢ 116-144 n 154-156 i

Example 13

R W VA /A | Ny
R / = ‘@—C-O—(Cﬂz)s o —0— c-@-

20 Phase behavior: ¢ 148 n 185 i

The following compounds can also be prepared analogously to

Example 1:
25
Example 14
30 —(R)
~—O0+(CH; )0 Q —o —O-(CH
7 e - D
Ay
(R) —(R)
35

Phase behavior: ¢ 86 n — polymerized

40

45



25 .Exanpl e obso/a7sjt7Phase behavior: ¢ 86 n [err] pol ynmeri zed 40 45

0050/ 47517 14 Exanple 15 [err] Phase behavior: ¢ 100 n -> polynerized 15
Exanple 16 [err] 4.2 g (0.02 nol) of the conmpound of the fornmula 30 [err]
35 are dissolved in 50 M of tetrahydfgfuran and 1.58 m of pyridine. 6.77
g-(0.04 mlﬁxa%léhﬁ conpound of the formula [err] 0050/ 47517 15

i
5 o C—(R?)
|
—0{CH )—O— —C —0 0-(CH
/u, o~ oo o-cem
_(Rl)
10 (R1)

Phase behavior: ¢ 100 n —> polymerized

15
Example 16

0

o fomeO-OHLo0)

o)

0
el -l

4.2 g (0.02 mol) of the compound of the formula
30 _

N
: HO——(: :>—-— 0 —(CH; )6— OH

35
are dissolved in 50 ml of tetrahydrofuran and 1.58 ml of

pyridine. 6.77 g (0.04 mol) of the compound of the formula

40 0 ' _
I M/
A O-Oromero

45



are- added 0050/435%Dl ution, and the nmixture is stirred overnight. The
reaction mxture is poured into HC -acidified water, the solid is filtered
off and taken up in methyl tert-butyl ether, and the resultant organic
phase i s washed by shaking repeatedl yg5 wth water. The solid obtained

after eva t | S Fae, d 0 t 5
Phase behpg]:':%rd(ﬁgdlg i %?J“H‘;“e %Slgha%%‘&%ﬁé u%ﬁffre %gl'gmn%h)%
met hyl hyd xb?(ff?@ﬁfbﬁ?é“%& 2 a§t- }Fh%? Iwia) m%‘ﬁ de are
suspended PALEBAESnfibrerRd pf eﬁ’éd draksm; e, UAf“leé'fthih'ée?ﬁ'ﬂuﬁﬁé REkelyeen
stirred atamnddrhet geppeltanty @rgenlcz(phqsnuneswasj&dz byOskakigig) repeatedlyf ur
di chl ori Bewith s&tleyedThe) s31idl obtaimidhgfeer efdporadtomris added at room

t enper at Ur e OMAtall 18260 UWrdh BEhndiMolued®d the mxture is then refluxed
for 1 1/2 20 hours and stirred at roomtenperature for 48 hours. The

reaction product is filtered off with suction, washed w th nethyl ene
chloride, ¥Yi&kds 3p4bngwater and boiled for 1 hour. After cooling, the
product i sphasd dehdvidif: and3drhec>r Norkymkriked8 g Mel ting point:
170-172Q@rr]C 25 5.01 g (0.015 nol) of the resultant conpound are dissol ved
in 50 m of methylene chloride and 2.61 g (0.033 mol) of pyridine. 10.65 g
(0. 033 nol ¥xyrPkend 7conpound of the formula [err] 30 dissolved in 20 m of
met hyl ene chl oride are added to this
60.4 g (0.4 mol) of methyl hydroxybenzoate and 2.6 g (0.02 mol)
15 of zinc(II) chloride are suspended in 180 ml of methylene
chloride. After the mixture has been stirred at room temperature
N for 20 minutes, 16.2 (0.2 mol) of disulfur dichloride, dissolved
in 20 ml of methylene chloride are added at room temperature over
the course of 2 hours, and the mixture is then refluxed for 1 1/2
20 hours and stirred at room temperature for 48 hours. The reaction
product is filtered off with suction, washed with methylene
chloride, taken up in water and boiled for 1 hour. After cooling,
the product is filtered off and dried.

Yield: 11.8 g Melting point: 170-172°C
25

5.01 g (0.015 mol) of the resultant compound are dissolved in
50 ml of methylene chloride and 2.61 g (0.033 mol) of pyridine.
10.65 g (0.033 mol) of the compound of the formula

30

S’ : 0

c1—c—+cnz) —o—l//

dissolved in 20 ml of methylene chloride are added to this
solution, and the mixture is then stirred at room temperature
40 overnight. For work-up, the reaction mixture is poured into '
water, and the precipitated solid is filtered off with suction
and purified by chromatography (silica gel 60, toluene/THF 3:1)

35

Yield: 9.45 g c 159 — polymerized
45

The compound conforms to the formula



sol uti en, @0BO/4E5kTxture is then stirred at roomtenperature 40 overnight.
For work-up, the reaction mxture is poured into water, and the
precipitated solid is filtered off with suction and purified by

chromat ography (silica gel 60, tolueng THF 3:1) Yield: 9.45 g c 159
-+ polymerized 45 The conpound confornms to the formul a 0050/ 47517 16
[err] Exanple 18 15 The corrpound off the fornula [err] is also prepared

anal ogously | zgs QN heat.ing. 30 Exanple 19 [err]
45 4,34 g W‘Lo E{‘?%*’ oe ¢RI a 0050/ 47517 17 [err]
o _
|
/ 0—{CHy )2—-0 — —C—0 COOCH3

10

Example 18

The compound of the formula

15
o/ o o o
| |
/ 0—(CH2)6—0 c-0 —C—0 - CHj3
20
S
o 0
o
| |
/ 0—(CH2)5-O —C—0 —C—0 —CHj
25
is also prepared analogously to Example 17. It polymerizes on
heating.
30
Example 19
N

/_“_o_(cnz}-o—©—©—c —p» COOCH3
40 //JLQ_(CHZ)—O Q -C-—O COOCH3

45 4.34 g (0.015 mol) of the compound of the formula



are-di ssol 9080/47587n1 of glacial acetic acid, and 3.24 g (0.0286 nol) of
perhydrol (30% strength in water) are added at roomtenperature. 15 The

m xture is then stirred at 100[err]C for 1 hour. After cooling, the product
is precipitated by pouring into watergzfiltered off with suction, washed
repeatedly with water and dried at 50[err] C under 20 reduced pressure.

Yield: 4.5 ¢ Melting point 210-221[err]C Further reaction of the
resul tant conpound apapogously to Exanple 25 17 gives the above conpound.
Yield: 2.75 g 38O O cdudmyneri zes on transition into the

l'i quid-crystalline pypade. 35 40 45 0050/ 47517 W& claim 51. A conpound

of the f&mulal X [/-Y[err]-Aerr]-Y[err]-MY[err]-Alerr]-Z] n I
where 10 X is a licon-free, n-valent central unit, the radicals Alerr]
and Alerr],

HO — COOCH3

10

are dissolved in 40 ml of glacial acetic acid, and 3.24 g
(0.0286 mol) of perhydrol (30% strength in water) are added at

room temperature.
15

N The mixture is then stirred at 100°C for 1 hour. After cooling,
the product is precipitated by pouring into water, filtered off
with suction, washed repeatedly with water and dried at 50°C under

20 reduced pressure.

Yield: 4.5 g Melting point 210-221°C

Further reaction of the resultant compound analogously to Example
25 17 gives the above compound.

Yield: 2.75 g

30 © 199 polymerizes on transition into the liquid-crystalline
phase.
K_/
35
40

45



15

. 005QYHSekient | y of one another, are a direct bond or a spacer
the radicals Y[err], Y[err] and Y[err], |ndependent y

direct bond, 0, S, 20 Co, OCO, Coo, S a
mesogeni ¢ group, Z I's a polynerizable group, and ([ H ”mmﬂr
2to 6, where R is hydrogen, or CJerr]- to CJerr]- a

are a

from

combi nation of MY[err]-Alerr]-Z can be a cholesteryl radlcal 35 2. A
compound ¥ &aiMed in claim1l, where X is an aliphatic, aromatic or

cycl oal i phatic radical or 0, 40

cl ai ned i

0050/ 4754

or

het er oar o-

10

15

20

25

30

35

40

45

S. SO[err] or CO 3. A conpound as

cl Sﬁénﬁ of the fornmula [err] [err]
mh2$gk%ﬁe raéﬁ%g%b ﬂﬁ%bpendently of one another, are aromatic

mati c radi cal s,
X[-Y1-A;-Y-M-Y3—-Ry—-Z ], I,

where
X is a silicon-~free, n-valent central unit, the radicals

A; and Ay,
independently of one another, are a direct bond or a
spacer, the radicals

Y1, ¥z and Y3,
independently of one another, are a direct bond, O, S,
co, oco, Co0, 0CoO0,

CON , N-CO , COS or SCO,

R R

M is a mesogenic group,
z is a polymerizable group, and
n is a number from 2 to 6, where

R is hydrogen, or C;~ to Cg-alkyl, and the combination of
M-Y3-A;—Z can be a cholesteryl radical.

A compound as claimed in claim 1, where

X is an aliphatic, aromatic or cycloaliphatic radical or O,

A compound as claimed in claim 1, where M is a radical of the
formula

(~T~¥!)g-T



5 Y[err] iQQ8PEAABATIy of one anot her, are 0, COO__QOCO CHerr]0, CCHerr],
CH=N or N=CH or a direct bond, and 10 iIs froml1lto 3. 4. A conpound
as claimed in claiml, where Zis a rad|cal of theL“ I

CHerr]=CH, CHerr]=CJerr] or CHerrg=C(CHerr]) mlm |ﬂuﬂllllumorrpound
as clainmed in glaldnheasaalégyent |ayers for liquid-cfystalMine raterials,
as photocrosslink- able adhesives, as nononers for the production of’
liquid-cry- 20 stalllng_netmorks as base material for the preparation
of pol yneri zabfre | independenéinl ofs omeecapoviivsh acranabematdpe dr whetemaroal
conpounds, as pol yaxtic aladecaséy i x nononers for poly- mer-dispersed

di spl ays5or as base material for polynerizable liquid-crystalline materials
for optical conponents, such as 25 pol ari zers, retardation plates or

| enses or in cBhbi HedSReRARNERY | QfvORE| RBOFRALMEEEHD; Gy REP) /&He0e

| i qui d-crystalli neOCRyyp GO N=CH orfardigiect BON@S ahd 45

10 s is from 1 to 3.

4. A compound as claimed in claim 1, where Z is a radical of the

formula
15 CH,=CH, CH;=CCl or CH2=C(CHj3)
% . . . .

5. The use of a compound as claimed in claim 1 as alignment
layers for liquid-crystalline materials, as photocrosslink-
able adhesives, as monomers for the production of liquid-cry-

20 stalline networks, as base material for the preparation of
polymerizable liquid-crystal systems which can be doped with
chiral compounds, as polymerizable matrix monomers for poly-
mer-dispersed displays or as base material for polymerizable
liquid-crystalline materials for optical components, such as

25 polarizers, retardation plates or lenses or in combination
with low-molecular-weight, polymerizable liguid-crystalline
compounds as film formers.

30

Ny
35
40

45



