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f err oel ecliquiderystiPhibdu® had &feitlicr ystal m xture has a formula I: 20 [err] 25

wherein [err] straight chain or branched al kyl or al koxy, and [err] al kyl,
t heo phenyl ring may carry one lateral hal ogen substituent. Conpounds of

formiala | are useful RC ocﬁzdoanr oel ectri gopmAGt IC |1 qU| d crystal

m xtures. According to co aspect of this invention there is provi ded

a ferroelectric smectic liquid crystal m xture containing at Ieast t wo

conpounds, at |east one of which is a conpound of fornula
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a series feﬂﬁl Ht&ns%?ﬁm ically tiveRoMBdundlbis&n@@ @S conpounds whi ch are
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applications described being nematic. It is” well known that the physics and chemistry of ferroelectric
smectic liquid crystal mixtures is very different to that of nematic mixtures, particularly in terms of the

45 requirement for miscibility and optical purity. Understanding of nematic systems thus provides very little
guidance in formulating the far more idiosyncratic smectic mixtures.

A ferroelectric smectic liquid crystal mixture of the invention Wwill normally consist of a number of
compounds, and will include one or more optically active compounds, “preferably at least one of which is a
compound of formula I. The other compounds in the mixture will normally include at least one compound

50 which either alone or mixed with some or all of the other compounds in the mixture shows a smectic phase,
preferably Sg, and at least one of these compounds may be a compound of formula | in a racemic form.
These other compounds are often called *smectic hosts'.
Some examples of smectic hosts include:
(a) The compounds, and mixtures thereof, disclosed in PCT/GB86/0040, eg of formula:



snmectic liquid crystal mxtures is very different to that of nematic

m xtures, particularly in ternms g gt 8ﬂ:§B1requirerrent for mscibility and
optical purity. Understandirng of nhematic systens thus provides very little
guidance in fornmulating the far nore idiosyncratic snmectic mxtures. A

ferroelectric snectic liquid crystal mxture of the invention will normally
consist of a number of compounds, and will incl u one or nore optically
active compounds, preferabl a’:@%ﬁs s a conmpound of formula
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n- al koxycar bonyl ) and conmalom-a B; eferably 3 to 10
carboj atonms. Preferred conpoultd of IS type ave structures: 10 F 15 or
[err] 25 where [err] is alkyl. (b) The compounds, and m xtures thereof,
of fornulg where RA and RB are independently alkyl (preferably n-alkyl) or
al koxy (preferably n-al koxy) and contain 35 up to 12 carbon atons. (c)
Clher exanpl es of known smectic host conpounds |ncI ude those of the

I ng general fornulae: [err] 45 50 vvhere and RB are

pendently selected fr kyI c is n-al kyl,
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where R, and Rg are independently alkyl (preferably n-alkyl) or alkoxy (prefsrably n-alkoxy) and contain
35 up to 12 carbon atoms.
(c) Other examples of known smectic host compounds include those of the following general formulae:

CH,

40 RA coo_@_COOCHz(':H-Rc | (racemic)

| nﬂ-@—coo—-@_ R,

50 where Rx and Rp are independently selected from n-alkyl and n-alkoxy and Rg is n-alkyl, preferably
ethyl.
(d) r-l-cyano cis - 4 -(4'-alkyl or alkoxy-biphenyl-4-yl)-I-alkyl or alkoxy cyclohexanes.
r-l-cyano cis - 4 -(trans-4-alkyl or alkoxy cyclohexyl)-l-i(trans-4-alkyl or alkoxy cyclohexyl)-cyclohex-
anes.
55 The mixture may also contain other optically active compounds which are miscible with smectic
materials, for example the lactic acid derivatives oisclosed in PCT GB/85/00512, eg



materials, for exanple the lactic acid derivatives oisclosed in PCT

GB/ 85/ 00512, eg 4 EP O 263 843 Bdolgs8is 8§ the conpounds disclosed in
EPA 0110299, eg: 10 [€err] 15 or the terpenoid derivatives disclosed in

PCT/ GB86/ 0046. 1f the m xture includes nore than one optically active
compeund, eg a conpound of formula |I and one of the other optically active
conpaunds nentioned above, then the helical tw s§H,senses of the [err] phase
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35 where Ry and Rg are independently Ci-12 n-alkyl or n-alkoxy.
The mixture may also contain pleochroic dyes.
Typically but not exclusively a ferroelectric smectic liquid crystal mixture of the invention will have the
following composition:

o/ © -
One or more smectic host compounds 30 - 99 weight %
Optically active compound(s) of formula | 1 - 50 weight %
Other optically active compounds(s) 0 - 20 weight %
Additives and pleochroic dye if present 0 - 20 weight %
45 Racemic compounds(s) of formula | 0 - 20 weight %

The total being 100 weight %. The nature and relative proportions of the various components of a liquid
crystal material of the invention will depend upon the use for which the material is intended, and some
experimentation may be necessary to suit a particular requirement, but the basic principles of mixing and

s0 assessment of such materials is well known in the field.

Compounds of formula | may be prepared by generally applicable routes as exemplified below.

The liquid crystal materials of the invention may be used in any of the known types of ferroelectric
smectic liquid crystal display device, eg the "Clark-Lagerwall Device" described in Appl. Phys Lett (1980),
36 899 and in Recent Developments in Condensed Matter Physics (1981), 4,309. The physics of this type

56 of device and the method of constructing it are well known, and are described for example in
PCT/GB85/00512, and PCT/GB86/0040.

In practice such a device usually consists of two substrates, at least one of which is optically

transparent, electrodes on the inner surfaces of the subsirates by which a voltage may be applied and a



snmectic liquid crystal display device, eg the "C ark-Lagerwal|l Device"
described in Appl. Phys Lett (19%? 6%(%@% and in Recent Devel opnents in
Condensed Matter Physi‘cs (1981), % he physics of this type 55 of
device and the nethod of constructing it are well known, and are descri bed
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of the natdpe lgyenthmwllbwmbg dageyibad by gray Phexamnlg %!mw@srngfeecmef ul. The materi al
of the i HEMNeHshowsy opss srotion thraugh 3(iRuid epestal deviser i ngence type di spl ay mode
and the guest-host type display node of the O ark-Lagerwall device. The

di vi c& n'g’-ﬁfﬂﬁﬁﬂ exanple be in the formof a 5 «clock, calculator or video
screen dh%%ré?%n fand met hod of making the device in this formwll be well
known to those Skilled in the art. The invention will now be descri bed by
way of exanple only, with reference to: Fig. 1 which shows a cross section

through a liquid crystal device. 10 Exanpl “Preparation of: 15 [err]
(S-1-net hyl heptyl &é@@% te) Stage | et hyl
4-n-decyl bi phenyl %41(15 3bot t oned KGSsk was char ged

W th 4-n-decyl -4' - hydr oxybi phenyl (10g), ethyl brono acetate 25 (6.5g),
anhydr ous potassium carbonate (6.6g), and butanone (160 mls). The resulting
m X upe (&$-methyirheptyl 4ardbeyoipHeey-4toxgeestate@f | ux for 20 hours. The reaction

m xtdre was filtered hot through a Whatman 541 filter paper, and the

but anoneSteeesnid et 4omdesylbipheayhd-axvagelledt or to yield the crude product as a
light yellow solid (12g). The material was purified by recrystallisation
from24 m &5 m waqhgqtqowati f'%W?F%qhafﬂww'@dr'}-#epvlﬁd“!yiwbwh%{'vv\w?q) @ﬂmbgpgpapqmtﬁe
produét €899 hyd’S'f? EEE"’&%%“ Ic?’b‘( rfG% d Pf@ﬁ)ﬂeoél“'ﬁx crasuiting QW% wag siired
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2I|tr °'cy?)th‘e\ﬁa?5 acidified to lebythe addi tion of

concel e resulting precipitated solid was
fil tered—ﬁ@f— g fingly 90 & ﬁlcac-mhe follow ng stage of the synthesis
wi t hout f umtrnﬁnrewum}u@@aac Bipheh{1-3iy&bdte Vi 8g) Spotassitiri Adroxid A816g), waker (11 mis),
S- 1- et hyrlahRdustis rﬂetﬁylaﬁkﬂcéﬁrgkmerﬂw wét~ Shiviid G% AdafH under reflux ovemight. The reaction
35 mixture was cooled, added to 2 liires of cold wat_er and acidified to pH 1 by the addition of concentrated

hydrochloric acid. The resulting precipitated solid was filtered off, dried, and used in the following stage of
the synthesis without further purification. The yield was 8.3 grams.

Stage Il ( S-1-methylhepty! 4-n-decylbiphenyl-4"-oxyacetate )

A mixture of 4-n-decylbiphenyl-4'-oxyacetic acid (4g), S-2-octanol (1.56g), dicyclohexyl carbodiimide
(2.47g), 4-dimethylamino pyridine (0.2g) and dichloromethane (50 mis) was stirred overnight at room
temperature. The reaction mixture was filtered, the solid residue washed with dichloromethane (25 mis) and
the combined liquid extracts evaporated to dryness on a rotary evaporator. The product was an off white
45 solid (5.2g). The product was purified by chromatography on 52g neutral alumina, eluted with petroleum
ether, followed by recrystallisation from 10 mis of industrial methylated spirit. The vield of pore white
product, purity 99.9% by hplc was 1,15g. Melting point was recorded as 42 - 42.5°C.
By analogous methods the following compounds were prepared:

8105, 04 0)~(0)-0m,000- ggeﬂn @

55 obtained as white solid, purity by hplc 99.5 % mpt, 53.5 - 54°C
Ferroelectric smectic liquid crystal compositions were prepared containing compounds (A) and (B)
above. Each composition contained 10 wt% of the compound in a host consisting of:

50



40 A m xture of 4-n-decyl bi phenyl -4-oxyacetic acid (4g), S-2-octanol
(1.56g), dicyclohexyl carbodiim dep(@egs dﬂ‘e,Bﬂ di met hyl am no pyridi ne (0. 29)
and di chl oronet hane (50 m s) was stirred overnight at roomtenperature. The
reaction mxture was filtered, the solid residue washed with

di chl oronet hane (25 nls) and the c@gbined liquid extracts evaporated to

drykess on a rotary, gvagt he 200 t was an off. te 5 solid
o (3) gguﬁg]bgraphy Qn% fral al um na,

(5.2g). The product B\
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I ndustrs al net hyl [ X DenaLi 10f pore white urity 99. 9%
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anal ogous net hods the fo Io ' 'RQuUNds were prepared: 50 55 obtalned as

white solid, purit ' @ Ferroel g@3,83cwagectic |iquid

crystal conpositiorfs % conmpounds (A) and (B) above.
ound |n a host consisting of:

Each cd‘fmoleon cont al -- %S'
EP 0 263 843 Bl _[emg}! % ' e((?()”pd@nﬂ()(%or (B). The
m xtures are designat € as ‘appropriate below. 20 [err]

60 2.7 4 2 t 227 An exanpl e of the use
of a cqgpound of WMM 5msé3r| 30808y ce

enbodyi ng the present invention will now be described with reference to
Figure 1. In Figure 1 a liquid crystal cell conprises a layer 1 of liquid
crystal nitafifg 360 @tediwith thengmpownlli (ARbr BIETS intixtirbage deaipetedchigidre (A} aveletB) as

gl ass sl i agpropridi@belong a transparent conducting layer 3 on its surface, eg of
ti n\dQOM)m de or indiumtin oxide, ad a glass slide 4 having a transparent

conddcting 1ayer 5 on its surface. The slides 2, 4 bearln the layers 3, 5
are respectivel t 6, 7 of a SR D |

construction of ml{“”u

a given directi ¢

upon
constrd&tion of ?@e‘ §,e| If.

nd acer 8§ai |

spacer ? ina va T ay. Prefedabl$d thell #dui § St al
material is in the srrectlc A or isotropic lli quggl phageg gpballpgd by heating
the material) when it is introduced betweer} the slideg 4 to fhcilitate
alignnent of the liquid crystal nolecul es thQ he r b9+¢1 di®«<cti ons on
the slides 2, 4. A polariser 9 is arranged wt s polarisatron axis
parall g to the rubbing direction on the filnms 6, 7 and so an anal yzer (
crossed pol aniexsiiple dfGhd dse f & acrgmdnd/dftFarmutad ipe liquid Spstal oratedat iasd gevicp embladging ar
t o that r theipresent invention will now be described with reference to Figure 1.
In Figure 1 a liquid crystal cell comprises a layer 1 of liquid crystal material exhibiting a chiral smectic
\/ phase sandwiched between a glass slide 2 having a transparent conducting layer 3 on its surface, eg of tin
40 oxide or indium tin oxide, ad a glass slide 4 having a transparent conducting layer 5 on its surface. The
slides 2, 4 bearing the layers 3, § are respectively coated by films 6, 7 of a polyimide polymer. Prior to
construction of the cell the films 6 and 7 are rubbed with a soft tissue in a given direction, the rubbing
directions being arranged parallel upon construction of the cell. A spacer 8 eg of polymethylmethacrylate,
separates the slides 2, 4 to the required distance, eg 5 microns. The liquid crystal material 1 is introduced
45 between the slides 2, 4 by filling the space between the slides 2, 4 and spacer 8 and sealing the spacer 8
in a vacuum in a known way. Preferably, the liquid crystal material is in the smectic A or isotropic liquid
phase (obtained by heating the material) when it is introduced between the slides 2, 4 to facilitate alignment
of the liquid crystal molecules with the rubbing directions on the slides 2, 4.
A polariser 9 is arranged with its polarisation axis paraliel to the rubbing direction on the films 6, 7 and
50 an analyzer ( crossed polariser) 10 is arranged with its polarisation axis perpendicular to that rubbing
direction.

When a square wave voltage (from a conventional source not shown) varying between about +10 volts
and -10 volts is applied across the cell by making contact with the layers 3 and 5 the cell is rapidly
switched upon the change in sign of the voltage between the dark state and a light state as explained

&5 above.

In an alternative device (not shown) based on the cell construction shown in Figure 1 the layers 3 and 5
may be selectively shaped in a known way, eg by photoetching or deposition through a mask, eg to provide
one or more display symbols, eg letters, numerals, words or graphics and the like as seen on displays. The




direction. Wien a square wave voltage (froma conventional source not
shown) varying between about +1@pypbdssgsdst - 10 volts is applied across the
cell by making contact with the layers 3 and 5 the cell is rapidly swtched
upon the change in sign of the voltage between the dark state and a |ight
st at e adectuds portivas f@bed sHombe maly rbeaaidesdes rimat vaialy @t waysewlichoihclsdeommijpldsedsed on
t heé~¢el dpemborst r ucti on shown in Figure 1 the layers 3 and 5 may be

sel ect i velTie fetiegirstic smedlic kavisianystehgompesifiohs/dgsérivpdabiovds iwhich show ehoppdernreratime 8dir ough-
a mask, phagpstmay be gsadde thediguiderysta meteddl $pl ay synbol s, eg letters, nunerals,
wor d& or g_&gphl cs and the like as seen on displays. The 7 EP 0 263 843
Bl el ect® portions formed thereby may be addresses in a variety of ways
whi ch i ncI ude nul.tipl exed operat The ferroel ect snectic, |i

Cryst al odppenry SBVEEE pRBE & bitHect et [ rbbnrud BEPAE R *phases
may b‘g used as the |IC]UId crystal material 1. 5 Clalms 1. A conpound

sui tdbl e for inclusi C snmectic d.crystal m xture,
having a forrmula I: bﬁ&h@%l n[err] '!'é’l"ﬂgir chain or
branched al kyl or al koxy, and Terr] alkyl, and the phenyl ring may carry
one | ateral hal ogen substituent. 2. A corrpound according to claim11 wherein
R2 i $5 & CRinéraih FRliKEd-iDEtRIARE chdin oforBrRRRPANYHorddMeRy, Bhd b it @, Gb akyl) add \HAGIhEHyD

[err] is JlingRbhodmpony iteral ithlogéh subsipentnd according to claim1, 2 or 3 wherein
[err] n-alkyl. 5. A conpound according to claim2 and 3 wherein [err] is

opt i cal 2.y Acoinpatad deconitnh yd diaip tt yWherain Rz fsar dhiral alkyl gfoup. sel ected fromthe group
consi sting of n-decyl and n-nonyloxy. 6. A ferroelectric snectic liquid
cr;y_s)?aali"mt@mbwnd a¢poiding taclavn 2twherein & isclongliaiheptyl, wherein at | east one of the
corpounds is a conpound of fornula: 30 [err] 35 wherein [err] straight

chai n of- Hraameead aecoidipp tooplaing [1iond wharei F ds $efrodt ¥, and the phenyl ring may
carry one | at eral hal ogen substl tuent, and at Ieast one of the con'%ounds i's
a co & ganpeynds ’@?XB‘“%‘% m&g E’e'"a'??d'stq%"a\’ﬁ 3qvR &metyihepyy gnd Ry is
corrpg‘spl ti 8ﬂ'° ?f?'é‘ﬁ“ﬂ?’s“ﬁ%?f gnd n-nonyloxy. 1-50 wt % conpound(s)

show ngs_a Asfggoegectnc Q 9& Ilqmds crys%a? mMeria(, being a mixture of compounds, wherein at least one of

the compounds is a compound of formula:

R, OCH,COOR,

wherein R; is Cs-10 straight chain or branched alkyl or alkoxy, and Rz is Ci—12 alkyl, and the phenyl
ring may carry one lateral halogen substituent, and at least one of the compounds is a compound which
shows a smectic phase, and the mixture having a composition:

30

35

compound(s) of Formula | 1-50 wi%
compound(s) showing a smectic phase 50-99 wt %

45 7. A material according to claim 6 wherein at least one of the compounds which shows a smectic phase
has a formula:

50 R, coo «@— R,

where R and Rg are independently C1-~12 alkyl or alkoxy.

85 :

8. A material according to claim 7 wherein R, is n-alkyl or n-alkoxy, Rg is alkyl and the fluorine substituent
is positioned adjacent to the ~-COO- link.



45 7. A material according to claim6 wherein at |east one o
whi ch shows a snectic phase has a dr%ggz%“[aqrr] where [err] @ 'ﬂfﬂi’ 'll" I‘
i ndependently Cl -12 al kyl or al koxy. 8. A nmateri al accor

wherein RA is n-al kyl or n-al koxy, [.err] is alkyl and the fl uor| ne

subst i tuendiectrsdePstitiohs @AAcH &”jeBE emdly HeOaddiveses GO@- vatiétplor wlys whiel @eiuted deltiplexed
portions fopedwd. t hereby may be addresses in a variety of ways which include
mul tipl exed weerdsieoinic smdvtic fiemidron@iab@mpositiossasstribed hhoge) wticls showtredm temperature Sg
conposi t i quhgsed ewmy be heed asithe Viguid estat watetiebdv r oom t enper at ure Sc phases may be
used assthe liquid crystal material 1. 5 Clains 1. A conpound suitable for

i ncl usi on Glaimg ferroelectric snmectic liquid crystal m xture, having a
formula I: 10 [err] 15 wherein ferr] straight chain or branched alkyl

or al koxy,1 af¢oreqund sultpile,for inglysipnihTepeRiastrF speclg "W”&‘ﬁ' F‘W“(ﬁn@a"l"&taé?’@}"a'

hal ogen substituent. 2. A conpound according to claim1l wherein [err] is a
chiral ¥l kyl group. )20 _ 3. ppQund according to claim?2 wherein R2 is
1-net hyl heptyl. 4. A cofot F OLPPR ai m 1, FImuBaherein [err]

n-al kyl. 5. A conpound according to claim?2 and 3 wherein R2 is optically
active 1l-nmethyl heptyl and [err] is 25 sel ected fromthe group

consi st jgng Ofynddaifl A Y o2 staigRQURNh 8XdrancRed Ayl &7 i8], 8rd Rl & c%ﬂs%waddltwwenyl
crystal natep,hgai,ay(gﬁ.w&,ae,gmé Hgnesugg‘t,tug,qnpounds wherein at | east one of the
conmpounds is a conpound of fornula: 30 [err] 35 wherein [err] straight
chain or ki aRcBMmPound Kicbrd@g to2didi®f Yeherdin G, [std dhiral 3kt \ytoup.and the phenyl ring nmay
carry one | ateral hal ogen substituent, and at |east one of the conpounds is
a conpigsn . Waicoipaihd asoming Roeddin @ whérais & isaiRdstiyiiteptyl Xt ur e havi ng a
conposftion: 40conpound(s) of Fornula | 1-50 wt % conpound(s)
showi ng a 4 maAcbmpoupdh awerding EOci® 1,k or@whereiri.Ri As Gaaiecr-all. according to claim6

wherein at | east one of the conpounds which shows a snmectic phase has a
fornul a: & A compound according to claim 2 and 3 wherein R is optically active 1-methylheptyl and Ri is

25 selected from the group consisting of n-decy! and n-nonyloxy.

6. A ferroelectric smectic liquid crystafmaterial, being a mixture of compounds; wherein at least one of
the compounds is a compound of formula:

R, OCH,COOR,

wherein Ry is Ca-10 straight chain or branched alkyl or alkoxy, and Rz is C1~12 alkyl, and the phenyl
ring may carry one lateral halogen substituent, and at least one of the compounds is a compound which
shows a smectic phase, and the mixture having a composition:

30

compound(s) of Formula | 1-50 wi%
compound(s) showing a smectic phase 50-99 wt %

45 7. A material according to claim 6 wherein at least one of the compounds which shows a smectic phase
has a formula:

y DB~

where Ry and Rg are independently Ci-12 alkyl or alkoxy.

8. A material according to claim 7 wherein R, is n-alkyl or n-alkoxy, Rg is alkyl and the fluorine substituent
is positioned adjacent to the -COO- link.



F where [err] are independently [err] al kyl or al koxy. 55 8
according to claim7 wherein RA | % k%la n- al koxy, [er Iumaﬁ Bl" Hﬂl“l
the fluorine substituént is posit | one acent to the -

O 263 843 B1 9. Aliquid crystal electro-optic display de\/l ce which uses a
l'iquid crystalquidth@fal @bctraoptic! dMpla devidd vy 18és £ liquiddeystal mdtel aSclaimed in any of

Pat 8ot anspr gl 87 ér 8. Ver bi ndung, di e geeignet ist zur Verwendung in einem
ferroel ektrischen snektischen Fl Ussigkristallge- msch und die Fornel |
besitzt Raatentanspflich@ COOR2(1) 15 worin Rl eine geradkettige oder

ver zweisgt e Al kyl - oder Al koxygruppe mt 3-10 Kohl enstoffatonen, R2 eine

Al kyl gr uppe Meibinddng] dis igesfidnetrisitzor Yavandng ins pinein forreeiakisischem ameitischenFlissigigistalige-
seitlichen Hpischyechdiebaympllibesitaint en ent hal t en kann. 2. Verbi ndung nach
Anspruch 1, worin Ra eine chirale Al kylgruppe ist. ,20 K> 203., Verbindung
nach  Anspruch 2, worin R2 1-Methyl heptyl ist. 4. Verbindung nach Anspruch

1, 2 od®r 3. worin R eine rhz gr e d'eﬂtco’bglo Kohl enst of f at omen ist. 25
5. Verbi ndung nach Anspruch Mrl n R2 optidd ,aktives

1- Met hyl heptyl ist und RL ausgewAhlt wird unter n-Decyl und n-Nonyl oxy. 6.
Ferroel ektri sches smektisches Fl Cssigkristallmterial, das ein Gem sch von

Ver bi nqynge%;.@“ o ggrgdkg%df%i meﬁbnﬁkyﬂ%ﬁer\ﬂ{oaiﬁgbmﬂﬁ 318 KoRenRIAUAY

der fol gendeg, nstoffatomen sind und der P seRfich¥iPFdidyeRdlbsatune

ger adkettlg%ngﬁig,qthaﬁg;maml gte A kyl- oder Al koxygruppe nmt 3-10

Kohl enst of fat onen und R2 eine Al kylgruppe mt 1-12 Kohl enstoffatonen ist,

der Phenyb.r ivegirdingaiactSArspruénch) abrintial g ericaismiyighuppsist. t en ent hal ten kann und

: m n\gsstzens ei ne der Verbi ndungen ei ne Verbindung ist, die eine snmektische
Phas evesbiridurgi rath Anspruchod) eorincFast-Meshiheptid isli e f ol gende Zusamenset zung

be5|tzt Ver bi ndung(en) der Fornel | 1- 50

Masse- % Vér blerhihdurg(reeh) Anspiich te R ader Sweckin Re einen-Plderepraurfit fei0dfonlengtpffaiemendst) 50

- 99 Masse-% 45 7. Material nach Anspruch 6, worin nm ndestens eine de

ei ne sHekBi Nerhindmgaaseh ADSPIED 2496l 3n s fsi ORiesh aktives 1-Methylheptyl ist und R ausgewait
wird unter n-Decyl und n-Nonyloxy. .

6. Ferroelekirisches smekiisches Filissigkristalimaterial, das ein Gemisch von Verbindungen ist, worin
mindestens eine der Verbindungen eine Verbindung der folgenden Formel ist

R, ocazcoon2

worin Ry eine geradkettige oder verzweigte Alkyl- oder Alkoxygruppe mit 3-10 Kohlenstoffatomen und

Rz sine Alkylgruppe mit 1-12 Kohlenstoffatomen ist, der Phenylring einen seitlichen Halogensubstituen-

&J ten enthalten kann und mindestens eine der Verbindungen eine Verbindung ist, die eine smektische
40 Phase aufweist und wobei das Gemisch die folgende Zusammensetzung besitzt:

30

35

Verbindung(en) der Formel | 1 - 50 Masso-%
Verbindung(en), die eine smektische Phase aufweist (aufweisen) 50 - 98 Masse-%.

7. Material nach Anspruch 8, worin mindestens eine der eine smektische Phase aufweisenden Verbindun-
gen folgende Formel besitzt:

50
F

R, c_oo -@- R, ,

worin Ra und Rg unabhiingig voneinander eine Alkyl- oder Alkoxygruppe mit 1-12 Kohlenstoffatomen
sind.

55



gen fol gende Formel besitzt: 50 F ~~~~~~~ C 4R B3 5

inabnendr vonelnender " e A g adidpyar e ¢ 1 1IfIIIlIIIIIIIIIIIIH||||I|l|II|
~~~~~~~~~~~~~~~ C L M S8. Mterial nach Anspruch 7, vvorln RA n- AIkyI
oder n- AbKuaterialRRack | Apridnky, @6raPRE nsAINyd odb Ch-Alkdiy, FRdI eihe U’hl@lgrubplfl Bind dRg delCOO-

- Br Ucke berraphtisttierit 8ér.-COO- -Bluewetbemsaitatt . ne

Fl Ussi gkri stal | - Anzei gevorrichtung, bei der ein FlUssigkristallmteri al

nach ei n®&mHEikkirooptische Fligegkiistaildhmigéyorrichtonte beiSdey @invEisgigkristallmaterialReagke Bitb adet ons

1. Corpose Apemilobe 617t cdgoRiyerwendet wikd| usi on dans un nel ange ferroel ectri que

snmectique a propri6tes de 70 cristaux liquides, ce conpose ayant une
f or mul e Revrndications OCH2 COOR2 Fornule 1 15 dans
Iaquelle Rl regresente un grouealk | e ou alcox lintalre ou ramfle en

Cs & Co,1 PYeeRt, peu M’Bﬂ‘g? ?N& mgtapgp fE’I:[ loctpiqus smeptiqug, 2 pIopdéiss diny | e
peut 5?)rter°"ﬂﬁ”‘lll& 'BFIHRER ¥Pht 1ateral. 20 2. Conpose selon |a
revendi cation 1, dans |equel R2 est un groupe alkyle chiral. 3. Conpose
selon la revendicati gn@g@ﬁ(m@cﬁ repr esent ergmgiguge

1- net hyl heptyl e. 4. e n la revendi cation dans | equel
Rl repsesente un groupe n-alkyle en Cs a Cio. 25 5. Corrpose selon la

revendi cat ifhy Rqille RR rs&ééemslluﬁagtrafa aiRyle &8 icokyS fHéGile &2 rahiRiB! smptaecuneghpurne

| - 6t hyl hegdrssbRe QRtgréle HRING A CE:i & .C1Etet M nélal pﬁél@lesﬂeuﬁadiﬁr bn BASRAP

consi st ant s@stitént Giéelpe n- decyl e et un groupe n-nonyl oxy. 30 6. I\/atlere

srrecthue forroelectrique A propriet~s de cristaux |iquides, qui est un
an e tle Cooppsdsden Hasvendicatipnel ddnsi lequeliRTEst rEgrokes alkgerphiralds est un conpos6 de

for l e 35 RI OCH 2CO0R2

(dans | aguelomeosRiselprels reysesiviation 2ndays leayskRalekrgseatedaigradpe d>méthylhepiviai re ou rar ne

on Cs AC, et R2 reprdsente un groupe alkyle on G A Cl2, et |e noyau

phenyl e ﬁod’@mﬁ@ﬁétse'P“ revandisgiond: Aiel 3 gasdeauelRmesprigente un grouse piakylepn C4 RiEwr al |

et au?hmoins_ |'un des conp oses est un conpos6 pr6sent ant une phase

0 p a o 3, dan I
isma(]:_t I&q g% @%égtp{lh I péaqfx5 ac‘gf*H kﬁ theB \:')?léslﬁ tli?r:mnse bEd sistant ;é:? un gro:L?‘rr'n-%reﬁ:;zg el

un groupe n-nonyloxy

30 6. Matiére smectique ferroélectrique a propriétés de cristaux liquides, qui est un mélange de composés
dans lequel 'un au moins des composés est un composé de formule

. R, —@_@. OCH,COOR,

(dans laquelle Ri représente un groupe alkyle ou alcoxy, linéaire ou ramifi€ en Cs & Cio, ot Rz

W, représente un groupe alkyle en Ci & Ci2, et le noyau phényle peut porter un atome d'halogéne comme

40 substituant latéral, et au moins I'un des composés est un composé présentant une phase smectique, le
mélange ayant pour composition :

composé(s) de formule | 1 4 50 % en poids
composé(s) présentant une phase smectique | 50 & 99 % en poids

7. Matidre selon la revendicatiop:6

dans laquelle au moins I'un des composés présentant une phase
smectique a pour formule :

50

R, coo -@— R,

dans laquelle Ry et Ry représentent chacun, indépendamment, un groupe alkyle ou alcoxy en C; &
C12.

55
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45 i 0 conpos6(s) presentant une phase snecti 9

en poids 7. Matibre selon la revepdifsdaidiz gy dans |aquel Iﬁ@lgma!ﬂumil"rﬁll
des conposes presentaht une phase snectique a pour formnule L s *

| aquel l e RI ot RB representent chacun, ind6pendanment, un groupe al kyle ou -
al coxy eng.CMaierskdion kOrevendibdtion)72 Bahs SehaelB1H,3ibbiésdntel din grdupel n-dlkyle &I h-altoxi, Rs L
Pl \S * & rdfnisbiaé tn Grolperaldyld et @vind fisadomad shibstitiamsest plepdairdscduRhainapde-iizison e
un groupe n-eddyl e ou n-al coxy, RB K. -’ reprdsente un groupe al kyle
ot le fluor, fixd comme substituant, est plac6 pris du chatnon de |iaison

- C00- . 55 9.9 DispGiiti laffictiagd électrafoptioud i gustank iauides) quiptiisq uee @atidre aprapigtés Pojeristes
qui utili se ligyidestelleique vendigrdsslanspiupsaugleonape desaerendiqations 80U & ol | e quo
revendi qude dans |'une quel conque des revendications 6, 7 ou 8. 10 15 20 25

- 30 35 40 45 50 55
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