
0 049 035 Description The present invention is concerned with organic
materials, in particular with pleochroic dyes in solution with liquid
crystal materials e.g. for electro-optic display applications. 5
Liquid crystal materials are well known organic materials which display
phases, known as liquid crystal phases or mesophases, having a degree of
molecular ordering intermediate between that of the fully ordered
crystalline solid state and the fully disordered isotropic liquid state.
Electro-optical devices incorporating liquid crystal materials are well
known and widely used as digital displays in such applications as watches,
calculators and digital voltmeters. These devices utilise the 10  optical
contrast when an electric field is applied across a thin insulating film of
suitable liquid crystal material. The molecules of the material (in a
liquid crystal phase at the temperature of operation) are re- orientated by
the field causing a change in an optical property of the part of the film
where the field is applied, e.g. a change in ambient light scattering or
transmissivity. Liquid crystal materials have the property that their
molecules can impose their ordering upon the 15  molecules of other
suitable dopant materials incorporated within them. This property is the
basis of so- called "guest-host" devices e.g. display devices in which the
host liquid crystal material and its guest material have one molecular
configuration in the absence of an applied electric field and another
molecular configuration when an electric field is applied across the
material. The guest material is usually a pleochroic dye, which is a dye
whose molecular absorption properties vary with the orientation of the 20
electric vector of light incident upon its molecules. The presence of such
a dye can be used to enhance the contrast between the off state (with no
electric field applied) and the on state (with electric field applied) of a
liquid crystal display because the orientation of the dye molecules is in
effect switchable by the effect of the applied electric field on the liquid
crystal molecules and by the consequent re-orientation of the dye molecules
by the guest-host effect. 25       As discussed further below there are
several kinds of liquid crystal effects which can make use of the
guest-host effect in electro-optical displays. These vary according to the
kind of liquid crystal material used and the configuration of its molecules
in the off state (e.g. as determined by the surface treatments of the
substrates employed to contain the film of liquid crystal material). In
order to provide maximum contrast between the on and off states of a
guest-host liquid crystal 30   display it is important that the guest
molecules adopt as closely as possible the time average orientation of the
host molecules. However this is achieved only to a limited degree because
of random thermal fluctuations. The degree to which the orientation varies
from the ideal is measured by a quantity known as the order parameter S
which is given by the following equation: 35
S =  [err]                    Equation (1) where cos[err] is a time
averaged term and [err] is the instantaneous angular orientation of the
molecules with respect to the time averaged orientation of the host
molecules. The determination of the value of the order parameter S is well
understood in the art; see for example the paper "A new absorptive mode
reflective 40  liquid crystal display device" by D. L. White and G. N.
Taylor in the Journal of Applied Physics, 1974,45 pages 4718 to 4723. For
perfect orientation the order parameter S is unity (that is [err] is zero).
Thus, pleochroic dyes for use in guest-host devices should have an order
parameter in the liquid crystal host as high as possible (i.e. less than
one but as near to one as possible). However they must also have adequate
chemical, photochemical 



45   and electrochemical stability, e.g. stability when exposed to
atmospheric contaminants, eletric fields (as in device operation) and to
ultra-violet radiation. They should not be ionic or have any ionisable
character (otherwise the liquid crystal material will lose its insulating
nature and conduct making the device useless). They must also have
sufficient solubility in the host materials; although the concentration of
guest pleochroic dye required for the desired effect is generally quite
small (e.g. not more than a few per cent of 50   dye) nevertheless many
pleochroic dyes are unsuitable because they are essentially insoluble in
liquid crystal materials. Selection of a suitable pleochroic dye usually
involves a compromise between these various properties. Althougha vast
number of dyes are known only a very small proportion of these have been
proposed 55   for use with liquid crystal materials owing to the need to
achieve a suitable combination of the properties mentioned above. European
Patent Specification No. 2104A describes a series of anthraquinone
pleochroic dyes suitable for use with liquid crystal materials. These dyes,
which are commercially available, largely show good stability properties
and reasonable solubility. However their order parameters are generally
rather low, 60   typically 0.6 in the cyanobiphenyl/terphenyl host material
E7, whose composition is given below. (Although two examples of dyes having
an order parameter of about 0.7 in E7 are quoted in the said European
Specification one of these dyes is relatively unstable and the other is
fairly insoluble in liquid crystal materials). According to the present
invention in a first aspect a material suitable for a guest-host liquid
crystal 65 2    0 049 035 device comprises a solution of a liquid crystal
material and a pleochroic dye wherein the pleochroic dye comprises at least
one compound having a formula: A    0    SR Formula (I) 10
[err] wherein: R represents a group selected from optionally substituted
alkyl and optionally substituted monocyclic 15  aryl: Q[err] represents a
group selected from halo, OH, -NO[err], alkyl, aryl and -NR[err]R[err],
wherein each of R[err] and R2 independently represents a group selected
from H, alkyl and aryl; and y represents an integer from 0 to 4; each of A,
B and C independently represents a group selected from H, -SR, and -NRR2;
provided that 20 where R is phenyl or 4-substituted phenyl, y = 0 and of
the groups A, B and C one is SR and the othertwo are H the liquid crystal
material has a negative dielectric anisotropy. Dyes of Formula (I) and
other than those for which one of A. B and C is SR and the others are H and
for which y = 0 and R = phenyl or 4-substituted phenyl may be dissolved,
according to the first aspect of 



the invention, in a liquid crystal material having either a positive or
negative dielectric anisotropy. 25     It is well known to those skilled in
the liquid crystal art that liquid crystal materials may have either a
positive or negative dielectric anisotropy. Examples of materials, and
guest-host devices containing them, having respectively a positive and
negative dielectric anisotropy are described below. Preferably,
NR[err]R[err] is NHR[err] where R[err] is H, monocyclic aryl, especially
phenyl or substituted phenyl, or optionally substituted alkyl containing
from 1 to 5 carbon atoms. Preferred optional substituents where R[err] 30
is substituted alkyl are lower alkoxy, OH and monocyclic aryl. Preferably,
R is monocyclic aryl, especially phenyl or substituted phenyl. Where R or Q
is alkyl it preferably contains up to 10 carbon atoms in a straight or
branched chain and more preferably contains from 3 to 10 carbon atoms. As
optional substituents there are preferred lower alkoxy, OH and monocyclic
aryl. 35     Where Q is monocyclic aryl it is preferably phenyl or
substituted phenyl. Where R, Q, R[err], R[err] or R[err] is substituted
phenyl it is preferably substituted by a lower alkyl, lower alkoxy, halo,
NO2, OH or NRR2 group (where NR[err]R[err] is as defined above) - which may
be the same as or different from the aforementioned group NR[err]R[err].
The substituents are preferably in the meta or para position relative to
the link with the anthraquinone nucleus. Preferred halo substituents are
chloro and bromo. 40     Many of the dyes of Formula (I) have been found to
show particularly good stability and reasonable solubility as well as
reasonably high order parameters in liquid crystal; material, eg
4-n-alkyl-or-alkoxy-4'- cyanobiphenyl-based material, making them more
attractive than the dyes disclosed in European Patent Specification No.
2104A. Particular mention may be made of dyes of Formula (I) wherein y = 0
and wherein of the three 45  groups A, B and C two are -SR groups and the
third is H particularly where R is aryl; and dyes of Formula (I) wherein y
= 0 and of the three groups A, B and C one is -NR[err]R[err] and the other
two are hydrogen or one is hydrogen and the other two are -NR[err]R[err]
groups. A number of dyes of these forms have been found to show
exceptionally high solubility as well as high order parameter in liquid
crystal material (as exemplified below). 50     Other preferred dyes within
the class represented by Formula (I) are those in which y = 0 and A =  = C
=-SR; A =-SR  and B = C =NR[err]R[err]; B =-SR  and A = C =-NR[err]R[err];
C =-SR  and A=B=-NR[err]R[err]; A=B=C=-NR[err]R[err]; A=C=B=H; A=B=SR and
C=NR[err]R[err]; A=C=-SR and B= NR[err]R[err]; and A = NR1R2 and B = C =
SR. Dyes of Formula (I) wherein y =O, B= SR, A = H and C = H are also
preferred, subject to the proviso 55  that they are used only with liquid
crystal materials having a negative dielectric anisotropy. Subject to the
same proviso, the liquid crystal material (host material) in which the dye
of Formula (1) is dissolved in the first aspect above is not critical since
a dye which shows reasonable solubility in one liquid crystal material is
likely to show reasonable solubility in other liquid crystal materials and
also a dye which gives an improved order parameter in one liquid crystal
material is likely to give an improved order 60  parameter in other liquid
crystal materials, as most popular liquid crystal materials have a similar
rod-like molecular shape; however the order parameter of any dye will vary
to a limited extent from host-to-host. Suitable host materials include: a.
mixtures having a positive dielectric anisotropy incorporating
cyanobiphenyls preferably together with a few per cent of a compound having
a clearing point (liquid crystal to isotropic liquid transition) 65  above
150[err]C (eg a cyano-p-terphenyl) such as the material E7, marketed by BDH
Chemicals Ltd., of Broom 



3    0 049 035 Road, Poole, Dorset, England; (composition given below) b.
mixtures having a positive dielectric anisotropy incorporating
1-(4'-cyanophenyl) 4- alkylcyclohexane compounds preferably together also
with a few per cent of a high clearing point compound such as a
1-(4"-cyanobiphenyl)-4-alkylcyclohexane compound; e.g. the material ZLI
1132; 5      c. mixtures having a positive dielectric anisotropy
incorporating at least one cyanobiphenyl and at least one
cyanophenylpyrimidine, preferably together also wih a few per cent of a
high clearing point compound, e.g. a cyanophenylpyrimidinephenyl compund,
e.g. the material ROTN 30; d. mixtures incorporating esters, e.g.
containing bicyclo (2,2,2 octane and benzene rings; these generally have a
weakly positive or negative dielectric anisotropy but the magnitde of the
dielectric 10  anisotropy may be enhanced by the addition of a dopant
liquid crystal material having a strongly positive or strongly negative
dielectric anisotropy as appropriate; suitable negative dopants are the
dicyano compounds which are specified in claim 2 of UK Patent Application
No. 2,061,256A; e. any other liquid crystal material incorporating one or
more compounds selected from the following known families (where R  alkyl):
[err] 20    0 049 035 [err] to or derivatives of any of the these
containing benzene rings wherein the benzene rings contain one or more
substituents, eg fluoro; where is a trans -1,4 substituted cyclohexane
ring, 20 is a 1,4 substituted bicyclo (2.2.2) octane ring, X[err] is a 1,4
pheneyl group 25 30  or a 4,4' biphenylyl group 35 or a 2,6 naphthyl group
40 and Y[err] is CN, or R[err], or OR[err] or CO. O-X[err],-Y[err] where
Y[err] is CN, or R[err] or OR'; the definition of R[err] being the same as
that of R. Preferably, the dyelliquid crystal solution contains at least
0.5% by weight of the dye and preferably 45  between about 0.75% and 5% by
weight of the dye or more (possibly up to 10% by weight). Solutions of dye
and liquid crystal material may be made in a conventional way simply by
mixing the 



dye and the liquid crystal material together and then heating the mixture
at about 80[err]C with stirring for about 10 minutes and then allowing the
mixture to cool. Pleochroic dyes of Formula (I) above may be mixed together
with other dyes (which may or may not 50 also be of Formula (I)) to extend
their spectral absorption properties (when dissolved in liquid crystal
material). For example, where a dye of Formula (I) is a yellow or red dye
it may be mixed with a red or yellow dye respectively and a blue dye.
Alternatively, where a dye of Formula (I) is orange it may be mixed
together with a blue dye, optionally together with a yellow and/or red dye.
The relative proportions of the dyes mixed together are determined by the
desired spectral response as determined by the extenction 55  coefficients
of the constituent dye compounds. The dye mixture is then used with liquid
crystal material as above or as follows. According to the present invention
in a second aspect a liquid crystal electro-optical display includes two
electrically insulating substrates at least one of which is optically
transparent, electrodes on the inner surfaces of the substrates and a film
of dielectric material contained between the electrodes and substrates, 60
wherein the dielectric material in material according to the first aspect
of the invention as defined above. The liquid crystal dye solution which is
the material according to the first aspect of the invention may be use in
any known electro-optical display as defined in the second aspect.
Examples, which will be familiar to those skilled in the liquid crystal
art, are the known devices operating by the following effects: 65 5    0
049 035 a. The Twisted Nematic Effect In this case a film of nematic liquid
crystal material of positive dielectric anisotropy has an off state in
which (the long axes of) its molecules lie in the plane of the device
substrate inner surfaces (which are normally parallel to one another), or
at a small angle thereto, and undergo roughly a [err] helical twist in 5
orientation from one substrate to the other by virtue of the orientations
at the surfaces caused by treatment, eg unidirectional rubbing, of those
surfaces prior to assembly. This is the twisted "homogeneous texture".
Application of an electric field between the electrodes on the respective
substrate inner surfaces to give the on state causes rearrangement of the
liquid crystal molecules to lie (with their long axes) effectively
perpendicular to the substrate inner surfaces in the "homeotropic texture".
A change in optical 10  activity (rotary power) of the film occurs between
the on and off states by virtue of the molecular re- arrangement and the
optical effect observed can be enhanced by the use of a linear polariser
adjacent to one of the substrates and pleochroic dye dissolved in the
liquid crystal material. The polariser has its polarisation axis parallel
to the direction of the liquid crystal molecules at the adjacent substrate
inner surface (or, more strictly, parallel to the average axis of
projection of the molecules on that surface). By the 15  guest-host effect
the dye causes the off state to appear relatively dark or strongly colour
whereas the on state appears clear or weakly coloured. b. The Freedericksz
Effect in Negative Nematics In this case a film of nematic liquid crystal
material of negative dielectric anisotropy has an off state in 20 which its
molecules lie perpendicular (i.e. in the homeotropic texture) to the
substrate inner surfaces (which 



are parallel) by virtue of surface treatments to these inner surfaces prior
to assembly. A single polariser is placed adjacent to one substrate with
its transmission axis perpendicular to the normal to the inner surfaces.
Application of an electric field between the electrodes on the respective
substrate inner surfaces to give the on state causes re-arrangement of the
liquid crystal molecules to lie parallel to the substrate 25  inner
surfaces (i.e. in the homogeneous texture). Incorporation of pleochroic dye
in the liquid crystal material ensures that the off state appears
relatively clear or weakly coloured whereas the on state appears dark or
strongly coloured. The effect observed is enhanced by the presence of the
polariser. c. The Freedericksz Effect in Positive Nematics 30     In this
case a nematic liquid crystal material of positive dielectric anisotropy
has an off state in which the molecules lie roughly parallel and in the
plane of the substrate inner surfaces (which are parallel) by virtue of
treatment of those surfaces prior to assembly (i.e. the homogeneous
texture). A single polariser is placed adjacent to one substrate with its
transmission axis parallel to the substrate inner surfaces. Application of
an electric field between the electrodes on the respective substrate inner
surfaces to give 35 the on state causes re-arrangement of the liquid
crystal molecules to lie perpendicular to the substrate inner surfaces,
i.e. the homeotropic texture. Incorporation of pleochroic dye in the liquid
crystal material ensures .that the off state appears relatively dark or
strongly coloured whereas the on state appears colourless or weakly
coloured as in the twisted nematic effect above. The effect observed is
enhanced by the presence of the polariser. 40 d. The Phase Change Effect
(Negative Contrast Type) In this case a cholesteric liquid crystal material
of positive dielectric anisotropy and long molecular helical pitch,
typically 3 [err]m, has an off state in which its molecules lie in random
helices, i.e. the "focal conic texture". Application of an electric field
between the electrodes on the respective substrate inner 45 surfaces to
give the on state causes rearrangement of the liquid crystal molecules to
lie perpendicular to the substrate inner surfaces (i.e. the homeotropic
texture as for positive nematics in the Freedericksz effect). Incorporation
of pleochroic dye in the liquid crystal material gives an off state which
appears relatively dark or strongly coloured and an on state which appears
colourless or weakly coloured. 50     e. The Phase Change Effect (Positive
Contrast Type) In this case a cholesteric liquid crystal material of
negative dielectric anisotropy and long molecular helical pitch has an off
state in which its molecules lie perpendicular to the substrate inner
surfaces, i.e. in the homeotropic texture. Application of an electric field
between electrodes on-the respective substrate inner surfaces causes
re-orientation of the molecules to lie in the plane of the substrate inner
surfaces in a 55 helical arrangement i.e. the twisted homogeneous texture.
-incorporation of pleochroic dye in the liquid crystal material gives an
off state which is relatively colourless or weakly coloured and an on state
which is relatively dark or strongly coloured. f. The Freedericksz Effect
in Smectics 60     In this case a smectic A liquid crystal material of
positive dielectric anisotropy having a dielectric relaxation frequency fc
less than about 10 kHz (i.e. the material has a negative dielectric
anisoptropy above this frequency) has an off state in which its molecules
lie roughly parallel to the substrate inner surfaces with the molecules at
the two inner surfaces parallel as in the Freedericksz effect (c).
Application of an electric field with a frequency less than fc to give the
on state causes re-orientation of the liquid crystal 65 molecules to lie
perpendicular to the substrate inner surfaces, is in the homeotropic
texture. The on state is 



6    0 049 035 preserved when the field is removed. Clearing of the on
state may be achieved by the application of a high frequency electric
field, i.e. with a frequency> fc. A single polariser is used, as with the
Freedericksz effect (c) above, when the molecular alignment at the two
substrate inner surfaces in the off state is parallel. Incorporation of
pleochroic dye in the liquid crystal material gives an off state which is
relatively dark or strongly coloured and an on state which is clear or
weakly coloured. Use of the material defined in the first aspect of the
invention above is not limited to electro-optical displays (as defined in
the second aspect). The material may, in fact, be used in any known
application of a dyed liquid crystal material. An example of such a 'non
electro-optical' application is a thermally addressed display in which a
symbol or character is provided in a smectic or cholesteric material by
selective heating 10   of the material e.g. by a laser (e.g. He/Ne) beam,
to produce a localised change in the molecular texture of the material. The
dye enhances the contrast between the different regions of the display,
i.e. between those which are selectively heated and those which are not
heated. Anthraquinone dyes falling within the scope of Formula (I), and
methods for their preparation, have been described in the prior art. Thus,
methods forthe preparation of alpha-phenylthioanthraquinones have 15   been
described in United Kingdom Patent Specification No. 1105568. In general,
such methods involve reacting an anthraquinone compound have replaceable
substituents in the alpha positioning with a thiophenol in the presence of
a base and a suitable reaction medium. Beta-phenylthioanthraquinones may be
prepared in an analogous manner. For the purposes of the present invention,
the anthraquinone compounds of Formula (I) should be of 20  extremely high
purity as will be obvious to those skilled in the art. Purification may be
effected using conventional methods such as recrystallisation from suitable
solvents and chromatography. Examples of the preparation and properties of
dye compounds having Formula (I) will now be given: Example 1 25
Preparation of Compound No. 1: 1.5-bis(phenylthio)anthraquinone.
1,5-Dichloroanthraquinone (100 parts) is added at room temperature with
stirring to a mixture of dimethylformamide (474 parts), thiophenol (135
parts) and potassium carbonate (63 parts). The suspension is heated at
125[err]C for 3 hours, cooled to room temperature and then cooled to
5[err]C for 1 hour. The precipitate is filtered off and washed with a 50/50
mixture of 95% ethanol and 8% sodium hydroxide 30  solution (2 x 250
parts). The filter cake is then slurried with a further 500 parts of the
ethanol/sodium hydroxide solution. mixture. After stirring at room
temperature for 1 hour, the precipitate is filtered off and washed again
with ethanol/sodium  hydroxide solution mixture (5 x 100 parts), followed
by water (250 parts) containing glacial acetic acetic acid (25 parts) and
finally water (3 x 250 parts). The filter-cake is dried at 70[err]C giving
140.4 parts of 1,5-bis(phenylthio) anthraquinone, mp (melting point) 256C.
35      As Examples 2-24 the compounds listed in Table 1 below having the
following general formula: [err] 45 many each be made by similar method to
that described in Example 1 with the appropriate quantity of the 



appropriate mono-, di-, tri, or tetra-chloro anthraquinone and the
appropriate mercaptan (although it is pointed out that compounds nos 3 to
14, and 20 are not dyes of Formula (I) specified herein and their use in
liquid crystal materials does not form part of the present invention; these
compounds are included for 50   comparative purposes only). 55 60 65 7    0
049 035 [err]    0 049 035 [err]    0 049 035 Example 25 100 g of the
sodium salt of 1-nitro-anthraquinone-5-sulphonic acid is boiled in 500 g
water to give a partial solution and cooled to room temperature. 150 g of
concentrated sulphuric acid is added dropwise over 10 minutes and the
mixture heated to reflux temperature. 330 g of a mixed sodium
chlorate/sodium 5 chloride solution containing 30.8 g sodium chlorate and
33.6 g sodium chloride is added over a period of 6 hours and the mixture
refluxed for a further 3 hours. At the end of this period the mixture is
filtered hot, washed with 800 g of hot water and dried at 80[err]C. The
product is 1-nitro-5-chloroanthraquinone. (69.3 g: purity by HPLC 92%). A
solution of 39.1 g phenyl mercaptan in 62 ml dimethylformamide containing
16 g potassium 10  carbonate is prepared by heating at 100[err]C for 2
hours and cooled to 40[err]C. Ethanol (250 ml) and 36.2 g of the
1-nitro-5-chloroanthraquinone are added and stirred for 16 hours at
40[err]C and allowed to cool to room temperature over 48 hours. The product
is filtered wahed with 46% aqueous ethanol ([err] litre) slurried in 40%
aqueous ethanol (250 ml) stirred for 30 minutes, filtered and washed with
100 ml of 40% aqueous ethanol and finally with [err] litre of water. It is
then reslurried in 250 ml water, stirred for 30 minutes, filtered, washed
15  with 250 ml water and 50 ml 20% aqueous ethanol and dried at 80[err]C.
The product is 1-phenylthio-5-chloro- anthraquinone (43.9 g purity by HPLC
94.2%) (+ minor amounts of dithiophenyl-AQ and dichloro-AQ; AQ =
anthraquinone). A mixture of 1.75 g 1-phenylthio-5-chloroanthraquinone, 0.4
g n-butylamine and 0.39 g potassium carbonate in 16 ml dimethylformamide is
stirred at 120[err]C for 3 hours after which a tic runout indicates 66% 20
reaction. A further 0.4 g n-butylamine and 0.39 g potassium carbonate are
added and reaction at 120[err]C 



continued for a further 8 hours. The mixture is cooled to room temperature,
20 ml ethanol added it is filtered and then washed with 36 ml 2N
NaOH/ethanol. The product is reslurried in 30 ml of the NaOH/ ethanol,
stirred for 30 minutes, filtered, washed with 26 ml NaOH/ethanol, followed
by 50 ml water and 36 ml of 50% aqueous ethanol and dried at 50[err]C. This
product is recrystallised from 200 ml of ethanol, 25  reduced to 20 ml
after filtration, washed with ethanol and dried at 80[err]C. The product is
1-phenylthio-5-n- butylaminoanthraquinone (.95 g: m.p. 140-142C). Example
26 A mixture of 3.12 g of tert-butyl phenyl mercaptan, 1.30 g potassium
carbonate and 10 ml dimethyl- 30  formamide are stirred at 120[err]C for 2
hours and cooled to room temperature. To this are added 3.14 g of 1-n-
butylamino-5-chloroanthraquinone, prepared as described below, and the
reaction mixture refluxed for 5 hours. It is then cooled to room
temperature, 20 ml of ethanol is added and the product, 1-n-butylamino-5-
tert-butylphenylthioanthraquinone isolated and purified using the method
described in the last stage of Example 25. The yield of product is 4.3 g in
the form of a tar. This tar is dissolved in toluene and passed 35  through
a-silica column using toluene as eluent and the main red fraction
collected. After evaporating the toluene the product is recrystallised from
ethanol and dried to give.a yield of 2.5 g of 91.5% purity by HPLC and m.p.
168-9[err]C. The 1-n-butylamino-5-chloroanthraquinone used above is
prepared by heating a mixture of 17 g 1- nitro-5-chloroanthraquinone, 5.1 g
urea, 106 ml ethanol and 18.7 g n-butylamine under reflux for 48 hours. 40
After this period 5.1 g urea and 68 ml n-butanol are added and refluxing
continued for a further 16 hours. The reaction mixture is screened hot and
the filtrates retained. The solid residue is washed with butanol, filtered
hot and the filtrate retained. The combined filtrates are cooled to
0[err]C, filtered after 2 hours at 0[err]C and the solid product washed
with butanol. After drying at 80[err]C the yield is 9 g and purity by HPLC
is 82.8%. 45                                         Example 27 A mixture
of 2.97 g phenylmercaptan, 1.81 g potassium carbonate and 10 ml
dimethylformamide are stirred at 120[err]C for 2 hours and cooled to room
temperature. To this are added 2.07 g 1 -nitro-4,5-dichloro-8-
anilinoanthraquinone and heating at 120[err]C continued for 5 hours. At the
end of the reaction period the mixture is cooled to room temperature,
diluted with 20 ml ethanol, filtered and the product washed on the 50
filter with 20 ml 50% aqueous ethanol. The first stage of purification
involves reslurrying in 50% aqueous ethanol, 30 ml, stirring for 30
minutes, filtration, washing successively with 10 ml 50% aqueous ethanol,
30 ml water, and 20 ml ethanol and drying at 80[err]C to give a yield of
2.35 g. The second stage of purification involves dissolution in 100 ml
chloroform, passage through a silica column using chloroform as eluent and
collecting the blue band, evaporation of the solvent, decantation washing
with 30 ml methanol, slurrying in 55  20 ml of 40/60 petroleum ether,
filtration, washing with 20 ml of petroleum ether and drying at 80[err]C.
The yield of the product, 1 anilino-4,5,8-triphenylthioanthraquinone, is
2.3 g with m.p. of 289-2900C and a purity by HPLC of 97.5%. The
1-nitro-4,5-dichloro-8-anilinoanthraquinone used as starting material is
prepared by stirring a mixture of 10 g of
1,4,5-trichloro-8-nitroanthraquinone, 75 ml "Cellosolve" (Trade Mark) and
7.83 g aniline 60  for 18 hours at 120[err]C. The product is isolated by
cooling to room temperature, filtration, washing with 50 ml ethanol,
reslurrying with 50 ml ethanol and filtration, mixing solid with 50 ml 2N
HCI filtration, washing acid-free with water (200 ml) and drying at
80[err]C. The crude product, yield 8.6 g, is purified by recrystallisa-
tion from chloroform, 50 ml, washing with a further 50 ml of chloroform and
drying at 80[err]C. The yield is 5.9 g, the purity, by HPLC, 90.5% and the
m.p. 216-217[err]C. 



65 10    0 049 035 Example 28 The procedure of Example 27 is repeated
except that in place of the 2.97 g of phenylmercaptan there is used 4.49 g
of 4-tert-butylmercaptan. After isolation and purification in the same
manner the yield of 1-
anilino-4,5,8-tri(4'-tert-butylphenylthio)anthraquinone is 2.65 g of 91.5%
purity by HPLC and m.p. 5  266-268[err]C. Example 29 A mixture of 8.96 g of
4-tert-butylphenyl mercaptan, 3.73 g potassium  carbonate and 10 ml
dimethylformamide is stirred at 120[err]C for 1 hour and cooled to room
temperature. To the mixture is added 10  3.12 g 1,4,5-trichloanthraquinone
and reaction continued for 18 hours at reflux. After cooling to room
temperature and dilution with 20 ml ethanol the product is isolated and
purified as described in Example 26 to give 2.1 g of
1,4,5-tri(4'-tert-butyl-phenylthio)-anthraquinone m.p. 228-229[err]C and
purity by HPLC 86.6%. Example 30 15     A mixture of 3.5 g 1
-phenylthio-5-chloroanthraquinone, as prepared in Example 25, 2.5 g
anhydrous sodium acetate, 0.15 g cupric acetate, 0.05 g copper powder and
25 g aniline are refluxed at 190[err]C for 16 hours and cooled to room
temperature. The product is slurried in 200 ml 2N HCL the liquor decanted
and a further 200 ml 2N HCL added. The solid material is separated by
filtration, reslurried into 200 ml water and filtered. The solid matter is
dissolved in 100 ml chloroform, filtered through a silica plug and the
filtrate 20  evaporated to dryness. The dry material is then dissolved in
50% toluene/chloroform (100 ml) passed through a silica column using
toluene as eluent and main red band is collected and separated from solvent
by evaporation. The purification on a silica column is repeated using
toluene alone as solvent and the resultant product is mixed with ethanol,
filtered and dried at room temperature, yield 2.3 g consisting of 71.4%
1-anilino-5-phenylthioanthraquinone and 27.6%
1,5-bis-phenylthioanthraquinone. This material is 25  boiled in 100 ml of
50:50 chloroform:ethanol until chloroform  has evaporated, cooled to room
temperature, filtered, washed with ethanol and dried at 50[err]C. The yield
of 1-anilino-5-phenylthio- anthraquinone is 1.4 g with m.p. 210-212[err]C.
Example 31 30      A mixture of 40 g 4,5-dinitrochrysazin, 800 ml pyridine
is stirred and cooled to -30[err]C and 14.6 g thiophenol is added over 5
minutes. The reaction mixture is held at -30[err]C for 3 hours, warmed to
room temperature, diluted with 800 g water and allowed to stand for 16
hours. The precipitate is filtered, washed with pyridine/water, water and
reslurried and boiled with a dilute solution of HCI. After refiltration the
solid is washed with methanol and extracted twice with methanol. The final
yield after two recrystallizations 35  from toluene is 12.5 g. 4 g of this
product is reduced with 9.6 g sodium sulphide, 9H20 and 1.25 g sulphur in
water at 90[err]C for 3 hours. The product is filtered hot and washed with
hot water. This product is separated into seven components on a silica
column using methanol as eluent and bands 4 and 7 collected. HPLC and Mass
Spectral analysis show these to be essentially
1,8-dihydroxy-2,5-di-thiophenyl-4-aminoanthraquinone 



40  (Compound 31) and 1,8-dihydroxy-2-thiophenyl-4,5-diaminoanthraquinone
(Compound 12). Examples of properties of Compound Nos. 1 to 27 will now be
given. In relation to the properties the following symbols are used: X max
= wavelengths) of maximum absorption (nm) sol = solubility (weight %
measured at 20[err]C) 45      S = order parameter (measured at 20[err]C)
and the following liquid crystal hosts are referred to: i Host A which is
the commercially available material E7 (having a positive dielectric
anisotropy) supplied by BDH Chemicals Ltd., Broom Road, Poole, Dorset,
England: this consists of a mixture of cyanobiphenyls and a
cyano-p-terphenyl. 50     ii Host B, which is the commercially available
material E43 (having a positive dielectric anisotropy) supplied by BDH
Chemicals Ltd., this consists of a mixture of cyanobiphenyls, a
cyano-p-terphenyl and a cyanobiphenylcyclohexane compound. iii Host C,
which is the commercially available material ZLI 1132 supplied by E. Merck
Co., Postfach 4119, 6100 Darmstadt 1, German Federal Republic; this
consists of a mixture having a positive dielectric 55  anisotropy of
1-(4'-cyanophenyl)-4-n-alkylcyclohexane  (PCH) compounds and a
cyanobiphenyl- cyclohexane compound. iv Host D, which is the commercially
available material ZLI 1565 supplied by E. Merck Co.; this has a positive
dielectric anisotropy and comprises mainly a mixture of PCH compounds; v
Host E, which is the commercially available material ZLI 1624 supplied by
E. Merck Co.; this has a 60  positive dielectric anisotropy and comprises
mainly a mixture of PCH compounds; vi Host F, which has a composition: 65
0 049 035 [err] This has a weak dielectric anisotropy but may be formed
into a material having a negative dielectric to  anisotropy by the addition
of a small amount, e.g. 10% by weight, of negative' dopant, e.g. 15
[err] without significantly affecting its other properties. 20  Properties
of Compounds Nos 1 to 31 (which are the products of Example Nos 1 to 31
respectively as disclosed above) have been found as listed in Table 11. An
additional property of Compound No. 1 is as follows: S in Host F = 0.82 25
Additional properties of Compound No. 2 are as follows: S in Host A = 0.73
S in Host C = 0.8 30        S in Host D = 0.7 S in Host E = 0.78 



The photostability of Compound Nos 1 to 27 has been measured using (I)
ultra-violet radiation (0.2 mw cm[err] at 20[err]C) and (i) ultra violet
plus visible radiation from a Xenon Arc (1.5 kw at 40[err]C). All of the 35
Compounds showed good photostability at least comparable with the
photostability of the anthraquinone dyes disclosed in the above mentioned
European Specification. For example, the time taken for the absorbance of
Compound No 2 to fall to 90% of its original value was greater than 10000
hours for (i) and about 5000 hours for (ii) compared to 600 hours for ()
and 80 hours for (ii) for the compound 1-(4'-n-
nonoxyanilino)-4-hydroxyanthraquinone disclosed in the above mentioned
European Specification. 40     A suitable dark grey mixture made from dyes
including Compounds of Formula (I) is as follows: Dye Mixture No. 1
Compound No. 1 (yellow) 2.0 parts by weight Compound No. 2 (red) 1.0 parts
by weight 45     Dye A (blue) 0.8 parts by weight HO    0    OH [err] 55 60
65 12    0 049 035 TABLE II Properties of Dye Compounds 1-27 Compound No.
S in Host A     S in Host B    Sol in Host 8 A max (nm) 1
0.80            1       447, 445 2                         0.8
1       524, 554 3           0.55                                  595, 638
4           0.56                                  589, 620 5           0.70
542, 580 6           0.57                                  545, 582 7
0.58                                  544, 582 8           0.61
542, 580 9           0.61                                  542, 580 10
0.52                                  530, 580 11           0.61
520, 558 12           0.61                                  605, 645 13
0.60                           9*    445 14           0.51
515 15           0.60                                  520 16
0.71          0.78                    600, 650 17
0.75                    524, 554 



18                         0.75                    524, 554 19
0.73                    447, 455 20                          0.78
447, 455 21                          0.78         >4.0      500, 518 22
0.78           1.5     565, 605 23                          0.78
1.0     500, 520 24                                         1.5     520 25
0.72         >4.0      520 26                         0.68          >4.0
520 27                         0.72            1.5     585, 612 28
0.70                    585, 615 29                          0.73
>4.0      500,  525 30                         0.70           3.5      485,
520 31                          0.73 *in Host A 1 3    0 049 035 Examples
of liquid crystal devices embodying the second aspect of the present
invention will now be described with reference to the accompanying drawings
in which: Figure 1 is an exploded view of a Freedericksz effect display
device embodying the present invention, Figure 2 is a sectional view of the
device shown in Figure 1; and 5     Figure 3 is a front view of a watch
having a liquid crystal display constructed as shown in Figures 1 and 2. As
shown in Figure 1 a liquid crystal display of the Freedericksz effect
(positive nematic) type includes a liquid crystal cell 3 comprising two
glass slides 4, 5 containing a layer of liquid crystal material 6 which is
basically a positive nematic material together with a pleochroic dye.
Electrodes 7, 8 eg of tin oxide are 10 arranged on the inner faces of the
slides 4, 5. A brushed aluminium reflector 27 may be located behind the
slide 5. Prior to assembling the cell 3 the slides 4, 5 (already bearing
the electrodes 7, 8) are coated on their inner faces with silicon monoxide
or magnesium fluoride. This coating is formed by evaporating a stream of
e.g. silicon monoxide onto the slide at an angle of about 5 to the surface
as for example described in UK 15  Patent Specification No. 1,454,296. On
assembly the slides are arranged with the evaporation direction on the two
slides 4,5 parallel to one another. With such coatings applied liquid
crystal molecules at the coated surfaces lie in a single direction
(parallel to the evaporation direction) and at an angle of about 25[err] to
35[err] typically about 30[err] to the adjacent slide surface. As a result
the liquid crystal molecules lie in a parallel homogeneous texture as
indicated by arrow 13 (Figure 1). The dye molecules in guest-host
relationship 20  with the liquid crystal molecules are also roughly in this
texture giving a relatively strongly coloured appearance to the cell 3
(which is black or grey if the dye absorbs uniformly throughout the visible
spectrum). 



A single polariser 1 placed in front of, or behind, the cell 3 (shown in
front in Figure 1) with its transmission axis parallel to the alignment
direction of the liquid crystal material 6, will enhance the colour 25  of
the display in this state, the "off" state. By this arrangement the
electric vector of the incident or reflected light is confined roughly
parallel to the transition of the dye molecules. When a suitable voltage,
e.g. a few volts, (greater than the threshold to give the effect) is
applied between the electrodes 7 and 8. i.e. to give the "on' state, the
molecules of the liquid crystal material are switched to the homeotropic
texture, i.e. to lie parallel to the electric field along an axis
perpendicular to the 30  slides 4, 5. The dye molecules are also switched
to this texture by the guest-host effect and have their long axes
essentially parallel (i.e. they are essentially "end-on") to light incident
on the cell 3 in a direction perpendicular to the slides 4, 5, effectively
reducing their absorption of ambient light. This gives the cell 3 a
relatively clear or weakly coloured appearance. If the electrodes 7 and 8
cover only part of the inner surface of the slides 4 and 5 respectively the
entire 35  cell 3 will appear strongly coloured (i.e. strongly reflects) in
the "off" state whereas in the "on" state only the region of the liquid
crystal material 6 between the electrodes 7,8 will appear clear or weakly
coloured in the "on" state the remainder of the cell 3 appearing strongly
coloured, i.e. remaining in the "off" state. (If the pleochroic dye absorbs
uniformly throughout the visible spectrum the strong colouration will
appear black or grey). 40      Thus, by shaping the electrodes 7, 8 into
discrete facing parts, e.g. bars of a digit separately connectable to a
voltage source (not shown), symbols or letters may be displayed. This may
be achieved by photoetching (in a known way) the layers, e.g. SnO[err],
used to form the electrodes 7, 8 prior to assembly. For example, in the
watch display of Figure 3 the electrodes 7, 8 are shaped to provide four
seven bar numeric digits to display time; e.g. the digits are displaying
12.45 as shown in Figure 3. A pulsed period dot 45  P is also included, as
in conventional watch displays, to indicate operation of the display.
Examples of suitable dyed liquid crystal material for use as the material 6
above are Dye Mixture No. 1 (about 1% by weight) defined above dissolved in
one of the two hosts Host A and Host 8 defined above (the thickness of the
material 6 layer being 12 pm). In an alternative device embodying the
second aspect of the present invention a cholesteric to nematic 50  phase
change effect is made in a known way. The method of construction is the
same as that described above with reference to Figures 1 to 3 except that
no MgF2 or SiO coating is applied to the inner surfaces of the electrode
bearing slides 4, 5, no polariser 1 is required and the liquid crystal
material 6 in this case is essentially a long pitch cholesteric material
(having a molecular helical pitch of the order of about 2 pm containing a
pleochroic dye. A suitable material is one of the two hosts Host A and B
defined above 55  modified by the inclusion of 5% by weight of CB15 as
defined below and containing the Dye Mixture No. 1 defined above (about 1%
by weight) (the thickness of the material 6 layer again being 12 [err]). In
the "off" state (with no voltage applied) the cell 3 again appears strongly
coloured in this case (as in the Freedericksz effect device). The liquid
crystal material 6 in this state is in the focal conic texture which
comprises an arrangement of random molecular helices. The dye molecules
takes up the same 60  arrangement by the guest-host effect. The strong
colouration (which may be black or dark grey) is because ambient white
light incident on the material 6 via the slide 4 is partially absorbed by
the dye molecules which are perpendicular or oblique to the light
propagation direction. In the "on" state a voltage (typically 10-15 volts)
is applied between the electrodes 7. 8 sufficient to give the homeotropic
texture, i.e. with the liquid crystal molecules between the electrodes 7, 8
essentially 



55  re-orientated to lie perpendicular to the slides 4, 5. The dye
molecules between the electrodes 7, 8 are re- 14    0 049 035 orientated to
this arrangement by the guest-host effect. The region between the
electrodes 7, 8 appears clear or weakly coloured in this state (as with the
Freedericksz effect device) because the dye molecules are essentially
"end-on" to ambient light propagating in a direction perpendicular to the
cell 3, i.e. perpendicular to the slides 4, 5 (via the slide 4). 5 CB15 is
[err] 10 Claims 1. A material suitable for a guest-host liquid crystal
device comprises a solution of a liquid crystal material and a pleochroic
dye wherein the pleochroic dye comprises at least one compound having a
formula: 15 [err] wherein: 25     R represents a group selected from
optionally substituted alkyl and optionally substituted monocyclic aryl; Q,
represents a group selected from halo, OH, -NO[err], alkyl, aryl and
-NR[err],R[err], wherein each of R[err] and R2 independently represents a
group selected from H, alkyl and aryl; and y represents an integer from 0
to 4; and 30  each of A, B and C independently represents a group selected
from H, -SR, and -NR1R2; provided that where R is phenyl or 4-substituted
phenyl, y = 0 and of the groups A, B and C one is SR and the other two are
H the liquid crystal material has a negative dielectric anisotropy. 2. A
material as claimed in claim 1 and wherein the group R represents a
straight or branched chained alkyl group having up to 10 carbon atoms
optionally substituted by a lower alkoxy, OH or monocyclic aryl 35  group.
3. A material as claimed in claim 1 and wherein the group R represents a
monocyclic aryl group. 4. A material as claimed in claim 3 and wherein the
group R represents a phenyl group optionally sub- stituted in the para or
meta position relative to the anthraquinone nucleus by a group selected
from lower alkyl, lower alkoxy, halo, NO2, OH and NRR2 where NRR2 is as
defined in claim 1. 40     5. A material as claimed in any one of claims 1
to 4 and wherein in the group NRR2, R1 is H, monocyclic aryl or optionally
substituted alkyl containing from 1 to 5 carbon atoms, and R2 is H. 6. A
material as claimed in claim 1 and wherein y = 0 and of the three groups A,
B and C two are-SR groups and the third is hydrogen, R being as defined in
claim 1. 7. A material as claimed in claim 1 and wherein y = 0 and of the
three groups A, B and C one is 45  hydrogen and the other two are
-NR[err]R[err] groups, R[err] and R[err] being as defined in claim 1. 8. A
material as claimed in claim 5 and wherein y = 0 and of the three groups A,
B and C two are hydrogen and the third is NR[err]R[err], R[err] and R[err]
being as defined in claim 5. 



9. A material as claimed in claim 4 and wherein y = 0 and the three groups
A, B and C are SR groups, R being as defined in claim 4. so     10. A
material as claimed in claim 1 and wherein y = 0 and the three groups A, B
and C are H. 11. A material as claimed in claim 5 and wherein y = 0 and the
three groups A, B and C are NR[err], R[err] groups, R[err] and R2 being as
defined in claim 5. 12. A material as claimed in claim 5 and wherein y = 0
and the three groups A, B and C are respectively -SR, NR[err]R[err] and
NR[err]R[err] groups, R being as defined in claim 1 and R[err] and R[err]
being as defined in claim 5. 55     13. A material as claimed in claim 5
and wherein y = 0 and the three groups A, B and C are respectively
-NR[err]R[err], -SR and -NR[err]R[err], R being as defined in claim 1 and
R[err] and R[err] being as defined in claim 5. 14. A material as claimed in
claim 5 and wherein y = 0 and the three groups A, B and C are respectively
-NR[err]R[err], -NR[err]R[err] and -SR, R being as defined in claim 1 and
R[err] and R[err] being as defined in claim 5. 15. A material as claimed in
claim 5 and wherein y = 0 and the three groups A, B and C are respectively
so  -SR, -SR and -NRR2, R being as defined in claim 1 and R[err] and R[err]
being as defined in claim 5. 16. A material as claimed in claim 5 and
wherein y = 0 and the three groups A, B and C are respectively -SR, -NRR2
and -SR, R being as defined in claim 1 and R[err] and R[err] being as
defined in claim 5. 17. A material as claimed in claim 5 and wherein y = 0
and the three groups A, B and C are respectively -NR[err]R[err] -SR and
-SR, R being as defined in claim 1 and R[err] and R[err] being as defined
in claim 5. so     18. A material as claimed in claim 1 and wherein the
compound of formula (I) has a formula: 15    0 049 035 orientated to this
arrangement by the guest-host effect. The region between the electrodes 7,
8 appears clear or weakly coloured in this state (as with the Freedericksz
effect device) because the dye molecules are essentially "end-on" to
ambient light propagating in a direction perpendicular to the cell 3, i.e.
perpendicular to the slides 4, 5 (via the slide 4). 5 CB15 is
(+)-CH[err]CH[err]CH(CH[err])CH[err]    [err] 10 Claims 1. A material
suitable for a guest-host liquid crystal device comprises a solution of a
liquid crystal material and a pleochroic dye wherein the pleochroic dye
comprises at least one compound having a formula: 15 [err] wherein: 25
R represents a group selected from optionally substituted alkyl and
optionally substituted monocyclic aryl; Q1 represents a group selected from
halo, OH, -NO2, alkyl, aryl and -NR[err]R[err], wherein each of R[err] and
R2 independently represents a group selected from H, alkyl and aryl; and y
represents an integer from 0 to 4; and 30  each of A, B and C independently
represents a group selected from H,-SR, and-NR[err]R[err]; provided that 



where R is phenyl or 4-substituted phenyl, y = 0 and of the groups A, B and
C one is SR and the other two are H the liquid crystal material has a
negative dielectric anisotropy. 2. A material as claimed in claim 1 and
wherein the group R represents a straight or branched chained alkyl group
having up to 10 carbon atoms optionally substituted by a lower alkoxy, OH
or monocyclic aryl 35  group. 3. A material as claimed in claim 1 and
wherein the group R represents a monocyclic aryl group. 4. A material as
claimed in claim 3 and wherein the group R represents a phenyl group
optionally sub- stituted in -the para or meta position relative to the
anthraquinone nucleus by a group selected from lower alkyl, lower alkoxy,
halo, NO2, OH and NR[err]R[err] where NR[err]R[err] is as defined in claim
1. 40     5. A material as claimed in any one of claims 1 to 4 and wherein
in the group NR[err] R[err], R[err] is H, monocyclic aryl or optionally
substituted alkyl containing from 1 to 5 carbon atoms, and R2 is H. 6. A
material as claimed in claim 1 and wherein y = 0 and of the three groups A,
B and C two are-SR groups and the third is hydrogen, R being as defined in
claim 1. 7. A material as claimed in claim 1 and wherein y = 0 and of the
three groups A, B and C one is 45  hydrogen and the other two are
-NR[err]R[err] groups, R[err] and R[err] being as defined in claim 1. 8. A
material as claimed in claim 5 and wherein y = 0 and of the three groups A,
B and C two are hydrogen and the third is NR[err]R[err], R[err] and R[err]
being as defined in claim 5. 9. A material as clairned in claim 4 and
wherein y = 0 and the three groups A, B and C are SR groups, R being as
defined in claim 4. so     10. A material.:as claimed in claim 1 and
wherein y = 0 and the three groups A, B and C are H. 11. A material as
claimed in claim 5 and wherein y =  and the three groups A, B and C are
NR[err], R[err] groups, R[err] and. R[err] being as defined in claim 5. 12.
A material as claimed in claim 5 and wherein y = 0 and the three groups A,
B and C are respectively -SR, NRR2 and NR[err]R[err] groups, R being as
defined in claim 1 and R[err] and R2 being as defined in claim 5. 13. A
material as claimed in claim 5 and whereiny = O and the three groups A, B
andC are respectively -NR[err]R[err], -SR and -NR[err]R[err], R being as
defined in claim 1 and R[err] and R[err] being as defined in claim 5. 14. A
material as claimed in claim 5 and wherein y = 0 and the three groups A, B
and C are respectively -NR[err]R[err], -NR[err]R[err] and-SR, R being as
defined in claim 1 and R[err] and R2 being as defined in claim 5. 15. A
material as claimed in claim 5 and wherein y = 0 and the three groups A, B
and C are respectively 60 -SR, -SR and -NR[err]R[err], R being as defined
in claim 1 and R[err] and R[err] being as defined in claim 5. 16. A
material as claimed in claim 5 and wherein y = 0 and the three groups A, B
and C are respectively -SR, -NRR2 and -SR, R being as defined in claim 1
and R[err] and R2 being as defined in claim 5. 17. A material as claimed in
claim 5 and wherein y = 0 and the three groups A, B and C are respectively
-NR1R2 -SR and -SR, R being as defined in claim 1 and R[err] and R2 being
as defined in claim 5. 66     18. A material as claimed in claim 1 and
wherein the compound of formula (1) has a formula: 15    0 049 035 5
[err] 10 



15 19. A material as claimed in claim 1 and wherein the compound of Formula
(I) has a formula: [err] 21. A material as claimed in claim 1, and wherein
the compound of Formula (I) has a formula: [err] 45                   [err]
50     22. A material as claimed in claim 1 and wherein the compound of
Formula (I) has a formula: [err] 55     [err] 60      [err] 65 16    0 049
035 23. A material as claimed in claim 1 and wherein the compound of
Formula (I) has a formula: 5                    [err] 10       [err] 15`
24. A material as claimed in claim 1 and wherein the compound of Formula
(I) has a formula: 20           [err] 25                  [err] 25. A
material as claimed in claim 1 and wherein the compound of Formula (I) has
a formula: 30 [err] 35                [err] 40 26. A material as claimed in
claim 1 and wherein the compound of Formula (I) has a formula: 45     [err]
50 27. A material as claimed in claim 1 and wherein the compound of Formula
(I) has a formula: 55                          [err] 60
[err] 65 17    0 049 035 28. A material as claimed in claim 1 and wherein
tihe compound of Formula (I) has a formula: 5[err] 10  [err] 



29. A material as claimed in claim 1 and wherein the compound of Formula
(I) has a formula: 15 [err] 20           [err] 25           [err] 30. A
material as claimed in claim 1 and wherein the compound of Formula (l) has
a formula: 30            [err] 35             [err] 31. A material as
claimed in claim 1 and wherein the compound of Formula (l) has a formula:
40 [err]` 45                    [err] 50                     [err] 32. A
material as claimed in claim 1 and wherein the compound of Formula (I) has
a formula: 55         [err] 60           [err] 65           [err] 18    0
049 035 33. A material as claimed in claim 1 and wherein the compound of
Formula (I) has a formula: 5      [ERR] 10       [ERR] 34. A material as
claimed in any one of claims 1 to 33 and wherein the pleochroic dye
comprises a mixture of dyes of different colour at least one of which is a
compound of Formula (I) as defined in claim 1. 15      35. A material as
claimed in. claim 34 and wherein the pleochroic dye includes a mixture of a
blue dye and an orange dye, the orange dye being a compound of Formula (I)
as defined in claim 1. 36. A material as claimed in claim 35 and wherein
the mixture also includes a yellow dye or a red dye or both and comprises a
neutral coloured mixture, the yellow dye being a compound of Formula (I).
37. A material as claimed in claim 34 and wherein the pleochroic dye
comprises a neutral coloured 20   mixture of a yellow dye, a red dye and a
blue dye, wherein the yellow dye is a compound of Formula (1). 38. A
material as claimed in any one of claims 1 to 37 and wherein the liquid
crystal material comprises mainly 4-n-alkyl- or alkoxy-4'-cyanobiphenyl
compounds. 39. A material as claimed in any one of claims 1 to 37 and
wherein the liquid crystal material comprises mainly
1-(4'-cyanophenyl)-4-n-alkyl-cyclohexane compounds. 25      40. A material
as claimed in any one of claims 1 to 37 and wherein the liquid crystal
material is suitable for a cholesteric to nematic phase change effect
device and comprises a nematic liquid crystal material together with a
chiral agent. 41. A material as claimed in claim 38 and wherein the liquid
crystal material is suitable for a cholesteric to nematic phase change
effect device and comprises a nematic liquid crystal material together with
a 



30  chiral agent. 42. A material as claimed in claim 39 and wherein the
liquid crystal material is suitable for a cholesteric to nematic phase
change effect device and comprises a nematic liquid crystal material
together with a chiral agent. 43. A liquid crystal electro-optical device
including two electrically insulating substrates at least one of 36  which
is optically transparent, electrodes on the inner surface of the substrates
and a film of dielectric material contained between the substrates, wherein
the improvement comprises the dielectric material being a dyed liquid
crystal material as claimed in claim 1. 44. A liquid crystal device as
claimed in claim 43 and wherein the device is a cholesteric to nematic
phase change effect device. 40      45. A liquid crystal device as claimed
in claim 43 and wherein the device is a FrEedericksz effect device. 46. A
liquid crystal device as claimed in claim 43 and wherein the device is a
twisted nematic effect device. 45   Revendications 1. Une matiere convenant
pour un dispositif, contenant des cristaux liquides, basde sur 1'effet
requ- receveur (inserd-hote), comprend une solution d'une matibre h
propridt6s de cristaux liquides et d'un colorant pldochroique, le colorant
pleochroique comprenant au moins un compose rdpondant A la formula: 50 A
0    SR 55                                 G     o    d          (Qjiy
Formule (I) B    0    C dans laquelle 60      R repr6sente un groupe choisi
parmi un groupe alkyle dventuellement substitu6 et un groupe aryle
monocyclique eventuellement substitu6; a1 reprdsente un groupe choisi parmi
un halogene, OH, -NO2, un groupe alkyle, aryle et -NRjR2, ou chacun des
symboles RI et R2 reprdsente, ind6pendamment, un groupe choisi parmi H, un
groupe alkyle et aryle; 66      y represents un nombre entier valant de 0 a
4; et 19    0 049 035 chacun des symboles A, B etC represente,
ind6pendamment, un groupe choisi parmi H,-SR et-NR1R2; ! tant bien entendu
que, lorsque R est un groupe phenyle ou ph6nyle substitud en position 4,
que y est nut et que, parmi les groupes A, B et C, I'un represente SR et
les deux autres representent les atomes d'hydrogene, la matiere A
propriet6s de cristaux liquides a une anisotropie dielectrique n6gative. 2.
Matiere selon la revendication 1, dans laquelle le groups R represente un
group alkyle lineairs ou ramifie ayant jusqu'A 10 atomes de carbons et qui
eat eventuellement substitu6 par un groups alcoxy inferieur, OH ou aryle
monocyclique. 3. Matiere selon la revendication 1, dans laquelle le group.
R represente un group. aryle monocyclique. 



to     4. Matiere selon la revendication 3, dans laquelle le groups R
represente un group. phenyle, eventuellement substitue, en position pars ou
meta par rapport aux noyaux anthraquinones, par un group. choisi parmi un
groupe alkyle inferieur, alcoxy inferieur, halogeno, NO2, OH at NR1R2, odi
NR1R2 est comme defini a la revendication 1. 5. 'Matibre selon l'une
quelconque des revendications 1 3 4,;dans laquelle, dans le groups NRjR2,
RI 5 represente H, un groupe aryle monocyclique ou un groupe ailkyle
ventuellement substitud et contenant 1 A 5 atomes de carbone, et R2
represente H. 6. Matiere selon la revendication 1, dans laquelle y est nul
et, parmi les trois groupes A, B et C, deux sont des groupes -SR et le
troisieme represente de l'hydrogene. R etant comme defini 3 la
revendication 1. 7. Matiere selon la revendication 1, dans laquelle y est
nul et, parmi les trois groupes A, B et C, I'un 20  represente un atome
d'hydrogbne et les daux autres representent des groupes -NRIR2, RI et R2
etant comme defini A la revendication 1. 8. Matiere selon la revendication
5, dans laquelle y est nul et, parmi les trois groupes A, B et C, deux
representent de l'hydrogene et le troisieme repressnte NR1R2, RI et R2
etant comme defini A la reven- dication 5. 25      9. Matiere selon la
revendication 4, dans laquelle y est nut et, parmi les trois groupes A, B
et C representent des groupes SR, R etant comme defini A la revendication
4. 10. Matiere selon la revendication 1, dans laquelley est nul et
lestroisgroupesA, B etC representent H. 17. Matiere selon la revendication
5, dans laquelle y est nut et les trois groupes A, B et C representent les
groupes NR1R2, RI et R2 etant comme defini A la revendication 5. 30
12. Matiere selon la revendication 5, dans laquelle y est nul at les trois
groupes A, B et C representent respectivement des groupes -SR, NRIR2 at
NR1R2, R etant comme defini A la revendication 1 et R. et R2 etant comme
defini A la revendication 5. 13. Matiere selon la revendication 5, dans
laquelle y est nut et les trois groupes A, 8 et C representent
respectivement -NR.R2, -SR at -NRIR2, R etant comme defini a la
revendication 1 et RI et R2 etant 35  comme defini a la revendication 5.
14. Matiere selon la revendication 5, dans laquelle y est nut et les trois
groupes A, B et C representent respectivement-R1R2,-NR1R2 et-SR, R etant
comme defini a la revendication 1 et R1 et R2 etant comme defini a ia
revendication 5. 15. Matiere selon la revendication 5, dans laquelle y eat
nut et les trois groupes A, B et C representent 40  respectivement -SR, -SR
et -NR1R2, R etant comme defini 4 la revendication 1 et R1 et R2 etant
comme defini A la revendication 5. 16. Matiere selon la revendication 5,
dans laquelle y est nul et les trois groupes A, B et C representent
respectivement -SR, -NR1R2 et -SR, R etant comme defini a la revendication
1 et RI et R2 etant comme defini a la revendication 5. 45      17. Matiere
selon la revendication 5, dans laquelle y est nut et les trois groupes A, B
et C representent reapectivement-NR1R2, -SR et -SR, R etant comme defini A
ia revendication 1 et R1 et R2 etant comme defini A la revendication 5. 18.
Matiere selon la revendication 1, dans laquelle le compose de formula (It a
pour formule: 50 55 60 



65 20    0 049 035 19. Matiere selon la revendication 1, dans laquelle le
compos6 de formule (I) a pour formule: *~~~~~   S .s  . . 20. Matiere selon
la revendication 1, dans laquelle le compose de formula 11) a pour formule
20 2-C4H9-NH   0 2s 21. Matiere selon la revendication 1, dans laquelle le
compose de formule (I) a pour formule O     NHC4H9-n 22. Matiere salon la
revendication 1, dans laquelle le compose de formule (I).a paur formule 45
9 23. Matiere selon la revendication 1, cdans laquelle le compose de
formule (1) a pour formule (CH33C    ~ s     0     NH .~ 60 (CH3)3Cs    0
NH 65-               ~~~~~~(CH)C V      S    O      S           C(CH3) 65 2
*@               I rs Isa. fal                             .l    0 049 035
24. Matiere selon la revendication 1, dans laquelle le compose de formule
(I) a pour formule 5                                              0
S.. - 8   C(CH3)3 *        \         ~~~~~~~~~~~~~) (CH33C
O C  0             C{CH3)3 r5    . 25. Matiere selon la revendication 1,
dans laquelle le compos6 de formule ll) a pour formula 2V
0NH4 25                                              0 26. Matiere selon la
revendication 1, dans laquelle le compos6 de formule (1)8a pour formula 30
35                                                            3CH 40
27. Matiere selon la revendication I, dans laquelle le compose de formula
(1) a pour formule O     S-C4H9-n 



45 n-C4H9-S     0 s0      28. Matiere selon la revendication 1, dans
laquelle le compose de formule (I) a pour formule ss~~~~~
~      ~~~~~~ CH             CH 65O~~~~~~H SH3 60
CH3            S    O      s           CH3 65 22
1111111    0 049 035 29. Matiere selon la revendication 1, dans laquelle le
compose de formule (I) a pour formule n.4  S   wC 4 9       0
C4H9-n n-C4Hq   ~~ s          0                   49 15.    30. Matiere
selon la revendication 1, dans laquelle le compose de formule (1) a pour
formule 0    NH. 20~~~~~~~~~~~~~~~ 25 31. Matiere selon la revendication 1,
dans laquelle le compose de formule (I) a pour formule 30 NH2 35 0      NH2
40      32. Matibre selon la revendication 1, dans laquelle le compose de
formu!e (I) a pour formule 0O    s l C       CH3 50
CH3    4                                OCH3 33. Matiere selon la
revendication 1, dans laquelle le compos6 de formule (I) a pour formule 55
iO     S-C H -n i                                -         4    ~
~~~~~~~~~~~~~ 9 60 n-C 4H-S    O    S  49g n . 655 23    0 049 035 34.
Matiere selon l'une quelconque des revendications 1 A 33, dans laquelle le
colorant plochrolque comprend un m6lange de colorants de couleur differente
dont l'un au moins est un compos6 de formule (I) comme difini 3 la
revendication 1. 



35. Matiere selon la revendication 34, dans laquelle le colorant
pleochroique comprend un melange 5 d'un colorant bleu et d'un colorant
orange, le colorant orange etant un compose de formule (U) comme d6fini a
la revendication 1. 36. Matiere selon la revendication 35, dans laquelle le
m6lange comprend aussi un colorant jaune ou un colorant rouge, ou les deux,
et ils constituent un melange de couleur neutre, le colorant jaune etant un
compose de formule (1). o  37. Matiere selon la revendication 34, dans
laquelle le colorant pleochrofque comprend un melange de couleur neutre
forme d'un colorant jaune, d'un colorant rouge et d'un colorant bleu, dans
lequel le colorant jaune est un compose de formule (1). 38. Matiere selon
l'une quelconque des revendications 1 a 37 et dans laquelle la matiere 3
proprietes de cristaux liquides comprend surtout des composis du type
4-n-alkyl ou alkoxy-4'-cyanobiphenyle. 39. Matiere selon l'une quelconque
des revendications 1 a 37, dans laquelle la matiere A proprietes de
cristaux liquides comprend surtout des composes du type
1-(4'-cyanophinyle)-4-n-alkyl-cyclohexane. 40. Matiere selon l'une
quelconqus des revendications 1 A 37, dans laquelle la matiere A proprietes
de cristaux liquides convient pour un dispositif a effet de passage de
phase cholesterique A nematique, et comprend une matiere A proprietbs de
cristaux liquides nematiques ainsi qu'un agent chiral. 20      41. Matiere
selon la revendication 38, dans laquelle le matiere A proprietes de
cristaux liquides convient pour un dispositif A effet de passage de phase
cholesterique a nematique et comprend une matiere A propridtes de cristaux
liquides nematique ainsi qu'un agent chiral. 42. Matiere selon la
revendication 39, dans laquelle le matiere A proprietes cristaux liquides
convient pour un dispositif A effet de passage de phase cholesterique a
nematique et comprend une matiere A 25  propridtds de cristaux liquides
nematiques ainsi qu'un agent chiral. 43. Dispositif electro-optique a
cristaux liquides, comprenant deux substrate electriquement isolants dont
l'un au moins est optiquement transparent, des electrodes sur les surfaces
internes des substrate et une pellicule d'une matiere dielectrique contenue
entrs les substrate, dans lequel le perfectionnement consiste en ce quo la
matiere dielectrique est une matiere coloree, a proprietes de cristaux
liquides, comme 30  revendique A la revendication 1. 44. Dispositif a
cristaux liquides selon la revendication 43, dans lequel le dispositif est
un dispositif A effet de passage de phase cholesterique a nematique. 45.
Dispositif a cristaux liquides selon la revendication 43, dans lequel le
dispositif est un dispositif a effet Freedericksz. 35      46. Dispositif A
cristaux liquides selon la revendication 43, dans lequel le dispositif est
un dispositif A effet ndmatique torsade. Patentanspruche 40      1.
Material ftr Guest-Host-Flussigkristallanzeigevorrichtungen auf der Basis
einer Losung eines Flussigkristallmaterials und eines pleochroitisches
Farbstoffs, dadurch gekennzeichnet, dal3 der pleochroitische Farbstoff
mindestens eine Verbindung der Formal (1) umfast, A    .0    SR II
~~50 in der bedeuten: R gegebenenfalls substituiertes Alkyl oder
gegebenenfalls substituiertes monocyclisches Aryl, s5     G.I Halogen OH,
NO2, Alkyl, Aryl oder NR1R2, wobei R1 und R2 js unabhangig H, Alkyl oder
Aryl sind, 



y 0 bis 4 und A, B und C je unabhAngig H, SR odor NR1R2, mit der MaBgabe,
dal3, wenn R Phenyl oder 4- substituiertes, Phenyl ist. y = 0 und eine der
Gruppen A, B und C SR bedeutet und die beiden anderen H sind, das 60
Flussigkristallmaterial eine negative dielektrische Anisotropie hat. 2.
Material nach Anspruch 1, dadurch gekennzeichnet, daB in Formel (I) R eine
geradkettige oder verzweigte Alkylgruppe mit bis zu 10 Kohlenstoffatom ist,
die gegebenenfalls mit einer niederen Alkoxy-, Hydroxyl- odor
monocyclischen Arylgruppe substituiert ist. 3. Material nach Anspruch 1,
dadurch gekennzeichnet, daB in Formel (I) R eine monocyclische 65
Arylgruppe ist. 24    0 049 035 4. Material nach AnsprIfch 3, dadurch
gekennzeichnet, dabl in Formel (l) R sine Phenylgruppe ist, die
gegebenenfalls in p- oder meta-Stellung zum Anthrachinonkern mit niederes
Alkyl, niederes Alkoxy, Halogen, NO2, OH und NR1R2 substituiert ist, wobei
NR1R2 wie in Anspruch 1 definiert ist. 5. Material nach einem der Anspruche
1 bis 4, dadurch gekennzeichnet, daG in der GruppeNR1R2 der 5   Formel (I)
RI H, monocyclisches Aryl oder gegebenenfalls substituiertes Alkyl mit 1
bis 5 Kohlenstoff- atomen und R2 H ist. 6. Material nach Anspruch 1,
dadurch gekennzeichnet, daG in Formel (I) y = 0 und zwei der Gruppen A, B
und C SR bedeuten und die dritte Wasserstoff ist, wobei R wie in Anspruch 1
definert !st. 7. Material nach Anspruch 1, dadurch gekennzeichnst, daB in
Formel (I) y = 0 und sine der Gruppen 10  A, B und C Wasserstoff ist und
die beiden anderen NRjR2 bedeuten, wobei RI und R2 wis in Anspruch 1
definiert sind. 8. Material nach Anspruch 5, dadurch gekennzeichnet, daB in
Formel (I) y = 0 und zwei der Gruppen A, B und C Wasserstoff sind und die
dritte NR1R2 bedeutet, wobei RI und R2 wie in Anspruch 5 definiert sind. 15
9. Material nach Anspruch 4, dadurch gekennzeichnet,-daB in Formel (I) y =
0 und ails Gruppen A, B und C SR bedeuten, wobei R wie in Anspruch 4
definiert ist. 10. Material nach Anspruch 1, dadurch gekennzeichnet, daB in
Formel (I) y = 0 und alle Gruppen A, B und C H sind. 11. Material nach
Anspruch 5, dadurch gekennzeichnet, daB in Formel (I) y = 0 und ails
Gruppen A, B 20  und C NR1R2 sind, wobei R. und R2 wie in Anspruch 5
definiert sind. - 12. Material nach Anspruch 5, dadurch gekennzeichnet, daB
in Formel (I) y = O und die Gruppen A, B und C SR, NR1R2 bzw. NR1R2 sind,
wobei R wie in Anspruch 1 und R. und R2 wie in Anspruch 5 definiert sind.
-13. Material nach Anspruch 5, dadurch gekennzeichnet, daB in Formel (I) y
= 0 und die Gruppen A, B 25  und C NRjR2, SR bzw. NR1R2 sind, wobei R wie
in Anspruch 1 und RI und R2 wie in Anspruch 5 definiert sind. 14. Material
nach Anspruch 5, dadurch gekennzeichnet, daB in Formel (I) y = 0 und die
Gruppen A, 8 



und C NRR2, NR.R2 bzw. SR sind, wobei R wie in Anspruch 1 und R1 und R2 wis
in Anspruch 5 definiert sind. 30      15. Material nach Anspruch 5, dadurch
gskennzeichnet, daB in Formel (I) y = 0 und die Gruppen A, B und C SR, SR
bzw. NR1R2 sind, wobei R wie in Anspruch 1 und RI und R2 wie in Anspruch 5
definiert sind. .16. Material nach Anspruch 5, dadurch gekennzeichnet, daB
in Formel (1) y = 0 und die Gruppen A, B und C SR, NR1R2 bzw. SR sind,
wobei R wie in Anspruch 1 und R. und R2 wie in Anspruch 5 definiert sind. .
17. Material nach Anspruch 5,-dadurch gekennzeichnet, daB in Formel (I) y =
O und die Gruppen A, B 35  und C NRjR2, SR bzw. SR sind, wobei R wie in
Anspruch 1 und RI und R2 wie in Anspruch 5 definiert sind. 18. Material
nach Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der Formel (I)
folgende Formel aufweist: 40 45 19. Material nach Anspruch 1, dadurch
gekennzeichnet, daB die Verbindung der Formel (I) die folgende 50 Formel
aufweist: 0  'S5 60 65    0 049 035 20. Material nach Anspruch 1, dadurch
gekennzeichnet, dag die Verbindung der Formel (I) die folgende Formel
aufweist: 5                                            0   S tO n-C4Hq-NH 0
21. Material nach Anspruch l, dadurch gekennzeichnet, daBl die Verbindung
der Formel (I) die folgende is Formel aufweist: 0     NHC4H9-n 20
-                                      3 (CH3)3C    .     S    0 25 22.
Material nach Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der
Formal (I) die folgende Formal aufweist: I~ 0j
: i.                23. Material nach Anspruch 1, dadurch gekennzeichnet,
daB die Verbindung der Formel (I) die folgende Formel aufweist: '    45
O  NH) ', ~~50 -1 (CH3)3C           S    O     S           C(CH3)3 :
55 60 



65    -                       0 049 035 24. Material nach Anspruch 1,
dadurch gekennzeichnet, daB die Verbindung der Formel (1) die folgende
Formel aufweist: 5     S             C(CH3)3 10                           0
~~~~~~~~~ C(CH~~~~~~3)3  (CH,~~)3,C                             OC(CHaj 25.
Material nach Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der
Formel (I) die folgende 16 Formel aufweist: 0   NH4< 20 :s 26. Material
nach Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der Formel (1)
die folgende Formel aufweist: 30 K  .  X~~~~~~~~~~~~~~~~~~~li 35
H 40      27. Material nach Anspruch 1, dadurch gekennzeichnet, daB die
Verbindung der Formel (I) die folgende Formel aufweist: O     S-C4Hg-n 45
50                                  n-C4H9-S       0 28. Material nach
Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der Formel (1) die
folgende Formel aufweist: CH3              CH                     3 60 CH3
0         OH C3 65    --             .  - 0 049 035' 29. Ulaterial nach
Anspruch 1, dadurch gekennzeichnet, daB die Verbindung der Formel (I) die
folgende Formel aufweist: I~~~~~~~~~~~~~~~~~~~~~~~~~~~~ n-C4H9           S
0      S     4      C4H-n n-C4H9 .       S4 0                      C4Hg-o
15     30. Material nach Anspruch 1, dadurch gekennzeichnet, daB die
Verbindung der Formel (1) die folgende Formel aufweist: 



O    NH2 20                                                II- 25
O     S 31. Material nach Anspruch 1, dadurch gekennzeichnet, dal3 die
Verbindung der Formel (I) die folgende Formel aufweist: 35 2 n1        NH2
40.i 32. Material nach Anspruch 1, dadurch gekennzeichnet, dag die
Verbindung der Formel (I) die folgende  f Formel aufweist: 45 OS   C-H3 50
46~~~~~~~~H'    o                              S            CH3- CH3
CH3 55       33. Material nach Anspruch 1, dadurch gekennzeichnet, daS die
Verbindung der Formel (I) die folgende Formel aufweist: O     S-C H -n so~
~ ~~~~l 49 60 65                                  n-C H -S    0
S-C4H.-n 65                          ~~~~49 28 I 1111111 1111111 11 1111111
0 049 035 34. Material nach einem der Anspruche 1 bis 33, dadurch
gskennzeichnet, daB der pleochroitische Farbstoff sin Gemisch von
Farbstoffen mit verschiedenen Farben umfa~t, wovon mindestens einer eine
Verbindung der Formel (I) gemaB Anspruch 1 ist. 35. Material nach Anspruch
34, dadurch gekennzeichnet, daB der pleochroitische Farbstoff ein [
Gemisch sines blauen und elines orangen Farbstoffs umfaft, wobei der orange
Farbstoff eine Verbindung der Formel (1) gemaB Anspruch 1 ist. 36. Material
nach Anspruch 35, dadurch gekennzeichnet, daIc das Gemisch auch einen
gelben und/oder einen roten Farbstoff enthailt und sin neutral gefarbtes
Gemisch umfamt, wobei der gelbe Farbstoff eine Yerbindlung der formel (1)
ist. r          n 37. Material nach Anspruch 34, dadurch gekennzeichnet,
daB der pleochroitische Farbstoff ein neutral gefirbtes Gemisch eines
gelben, roten und blauen Farbstoffs umfaBt, wobei der gelbe Farbstoff eine
Ver- bindung der Formel (I) ist. 38. Material nach einem der Anspruche 1
bis 37, dadurch gekennzeichnet, dam das FlOssigkristall- material
hauptsichlich 4-n-alkyl- oder -alkoxy-4'.cycanodiphenylverbindungen umfaBt.



39. Material .ach einem der Anspruche 1 bis 37, dadurch gekennzeichnet, dam
das FlOssigkristall- material hauptsachlich
1-t4'-cyanophenyl)4-n-alkyl-cyclohexanverbindungen umfast. 40. Material
nach einem der Anspruche 1 bis 37, dadurch gekennzeichnet, dam sich das
Flussigkristall- material fur eine Vorrichtung signet, die auf dem
Phasenwechsel von einer cholesterinischen zu einer nematischen Phase
beruht, und sin nematisches Flussigkristallmaterial zusammen mit einem
chiralen 20  Mittel enthilt. 41. Material nach Anspruch 38, dadurch
gekennzeichnet, dal sich das Flussigkristallmaterial fOr sine Vorrichtung
eignet, die auf dem Phasenwechsel von einer cholesterinischen zu einer
nematischen Phase beruht, und sin nematisches FlOssigkristallmaterial
zusammen mit einem chiralen Mittel enthalt. 42. Material nach Anspruch 39,
dadurch gekennzeichnet, daB sich das Flussigkristallmaterial fOr eine 2s
Vorrichtung eignet, die auf dem Phasenwechsel von einer cholesterinischen
zu einer nematischen Phase beruht, und sin nematisches
FlOssigkristallmaterial mit einem chiralen Mittel enthalt. 43.
Elektrooptische Flussigkristallanzeigevorrichtung mit zwei elektrisch
isolierenden Substraten, von denen mindestens eines optisch transparent
ist, auf den Innenflachen der Substrate vorgesehenen Elektroden und einem
Film sines dielektrischen Materials zwischen den Substraten, dadurch
gekennzeich- 3   net, daB das dielektrische Material ein gefarbtes
Flussigkristallmaterial gemaB Anspruch 1 ist. 44.
Flussigkristallanzeigevorrichtung nach Anspruch 43, dadurch gekennzeichnet,
dam sie auf dem Phasenwechsel vom cholesterinischen zum nematischen Zustand
beruht. 45. Flussigkristallanzeigevorrichtung nach Anspruch 43, dadurch
gekennzeichnet, daB sie auf dem Freedericksz-Effekt beruht. 35     46.
FlOssigkristallanzeigevorrichtung nach Anspruch 43, dadurch gekennzeichnet,
daB sie vom verdrillt-nematischen Typ ist. 40 .45 50 560
6a~~~~~~~~~~~~~~~~~~ . 65 29    


