0,019, 665 Descri ption The invention relates to ani sotropic conpounds and
liquid crystal mxtures (LC m xtures) whiich contain these conpounds and are
used as a dielectric.for liquid 5 crystal dlsplays Most known LC conpounds
cerrespond to the fornmu- lae (10) or O,DN9,[8BF] 10 in which the rings K, L
and, where agggmﬁrbggg M are benzene, trans-cycl ohexyl or heterocyclic

e

rings, X and € appropriate, Y are direct bonds or/and carboxyl N
groups or/and azomet fihge igvengd oand eRatasd TR aris AN ic L ampgunds

al kyl am no, akhytqa[.beny.l 8>s>£aqr mixitirled QVLQUFhﬁxt]tﬁ'es) uhich &N @i
O f enl egungsschriften 2 2, 306, 739, 545, 121, ‘éf 684 aqg
al

2,701,591 andhepe ésmpes'ﬁ@‘ﬁdlaﬂ& Sfnasiess asn a' lf‘slsﬁ‘gferwl § tay |

Tabel | en” s("krgoitd L Cdyishalay si.n Tables ) by [err] EEnus et al, Leipzig 1974
may be nentioned as present ati ve thIS r|or For
field effoct tuistod"o3t nown LY g°é’r?‘é’ "kfrfo %tt% it T°”"‘tc

" mxture w thlaesdéfiDidcioentIyidhi gh positive DC anlsotropy I s advant ageous as
the dielec- tric here;, for mhlch pur pose substituents of high dipole nonment

are incorporated in the c -u 10 d (11) 25 parallel to the
| ongi tudi nal axis of the the DC ani sott®by (Ac) is
t\ae’ di fference in di pol e nDnE nor err] and parallel [err] to the
moLe- cular axis, that is to say ThIS is the replacenent sheet Date:

oS et

10 ih which.the rings K, L and, where appropriate, M are
benzene, trans-cyclohexyl or heterocyclic rings, X' and,
where appropriate, Y' are direct bonds or/and carboxyl
groups or/and azomethine groups and R' and R" are alkyl,
alkoxy, alkylamino, alkylcarbonyloxy or nitrile groups.

15 German Offenlegungsschriften 2,306,738, 2,306,739,
2,545,121, 2,636,684 and 2,701,591 and the corresponding
summaries in "Flilissige Kristalle in Tabellen” ("Liquid
Crystals in Tables") by D. Demus et al, Leipzig 1974, may
be mentioned as representative of this prior art.

20 For LC field effect twisted cells, it is gene-
rally known that a nematic LC mixture wjth a sufficiently
high positive DC anisotropy is advantageous as the dielec-
tric here, for which purpose substituents of high dipole
moment are incorporated in the compounds (10) and (11)

25 parallel to the longitudinal axis of the molecule. As
is known, the DC anisotropy (Ae) is the difference in
dipole moments normal (ey) and parallel (sII) to the moLe-

cular axis, that is to say

Ag =&,— &,
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o i0‘, 019, 665 ‘Typically, R is thus, for exanple, mls@h&yhas(ywa{

group, whilst R' denotes the nitrite, alkyl or al koxy thrs
structure and the contributions of 5 the gubstituents to t he
nmokecul ar axis, this results in an [err] &f Tabout 5, , for

ex- anplLe, be about 5 or can vary froﬂtBO9L6630 Thi s has also been

confirmed by i aut her terat (s e |

et al, Phys. tgétgggb p42? ghuF19%7f X goIV %%engwt %%WQL o§%
Cryst. 42, 215FQ119779'h1hﬁd R"Tder{prtngbrtd;le oti talilel. aAylSar a%a(as)
(1974)) . The ?ﬂ Qﬁporatron of cycl ohexane rings into the structures (10)
and (11) has e advant age, conpared with 15 benzene rin of a reduced
viscosity, but pronotByet e GFé&d§5ﬁP&ééGGsaPénG@ﬁcf°ﬂ6"ﬂ i9fsctdc phases

and re- dusesr:hétesess_ealthedtsAaeyabuencwtulaeh,toartatleomttelc)attacr [#¢¥d, is
determ ned frﬁgtthe drI erences in refr% t%vg H di ces perpendj cul ar and
#o abou FOF

parallel tot fegtrshp ARi &M 56 ° ESfm&ldi &% ' sy, L
m xtures w t hamgte,tbenabbuésBobd veht agey, f\rrdormcrzodetmeriw.on Tthe dpes at i on,

or Certain pogL4VEeLAT Eha¥3HEE b OUaFIRTR! SukhUTST 110 o

required. According thi's "can at pr esent a |eveﬁgonly
by—i xi ng conpeeent §°259meéhyhave"nhgh eAs ajal lﬁélysand-eddrrp@rﬁerﬂ,s 42t ch

have verymnattqtﬁ r] Avabueserwetcml NMoYI.N cRYQRRL €S o, heﬂyertdemey tprs‘ orm
smecti c phases en Can med by several authors (see G Heppke

bee
et at, Z Nat &??6?§chan335 T185 ('tgl?sflaﬁer BL'EngIAé‘n Seca 6 df?3 pnys.
(PariS) 3, 408,651 (1974)).

The incorporation of cyclohexane rings into the
structures (10) and (11) has the advantage, compared with

15 benzene rings, of a reduced viscosity, but promotes the
disadvantageous\tendency to form smectic phases and re-
duces the so-called An value, which, analogously to
Ae, is determined from the differences in refractive in-
dices perpendicular and parallel to the molecular axis.

20 _ For commercial LC displays, LC mixtures with cer-

. tain threshold voltages, which depend on the operation,
or certain positiye Ae values, for example from 1 to 10
or more, are required. According to the prior art, this
can at present be achieved only by mixing components

25 which have high Ae values and components which have very
small Ae values, which in turn promotes the tendency to
form smectic phases, which has been confirmed by several
authors (see G. Heppke et al, Z. Naturforsch. 33a, 185
(1978) and B. Engelen et al, Ann. Phys. (Paris) 3, 403

30 (1978)). It is desirable to increase the €1 value whilst
maintaining the Ae value required for the threshold volt-
age value (see, for example, A.R. Kmetz, SJD Digest,
Techn. Papers 1X, 70 (1978)).

However, with the LC substances hitherto known
35 (10), (11>, this cannot be achieved because the only
' nematic LC substances with a positive Ae value which are.
‘ known are those with €7 values of about 5. The problem
has hitherto been overcome by mixing nematic LC substances



30 (157'8)). It is desirable to increase the [err] v_&lju whi | st mai nt ai ni ng
the [err] value required for the threshold volt- ag

- t Ha ced
exanpl e, AR Knetz, SJD Digest, Techn. Papers IX, 7 %Mjﬁmver,
wihih the LC substarices hitherto known 8% (<10), (11), e

achi eved because the only nematic L@ Wtﬁgces with a positive As val
whi ch are known are those\Mtfl[err]‘Wa Ues of about 5. The problemh i
hitherto beeWhdglr dave B sritkivieg Afervliue S @ KibstERREteMEs swh 5ch he

nglr?ceg}entesﬁtag?th aggbqg:a;k@{eowmeﬁ&atuﬁ, Iwidh er?tﬁ.ﬁﬁl W £ds helayer@%{-tih _
val ues i ents which have a negative [err] val ue, ch in
turn | eads t & VEILA- "t’igg‘el*‘}';I "I’?isd'l‘?"tdﬂr"é’éﬁcﬂgcf VA 4 Vgué']se%l'fﬁ"ﬂ’éqﬁtﬁ?l y

al so to the @ecihecnee udfrepeectofc spieaxeic ghases. is known from

It
DE-A-2,613,293, inc Qunds of the fqraml [sEﬂ?] ergin | S, - O,
o Cco, - S- or -S St "ﬁl"é‘cefl}é’mni%tﬁ ?’grodbzglgr:‘t o"ih%g("b%%i"t"lg:sc?n‘)gf t he
side group Raher fo@muilat o one of the two "lateral" positions Ro and RC,
where- by a positive DC anisotropy is obtained in the first case ([err] =

CN) and a negative DC anisotropy of the nmdeg¢l e is obtained in the second
case ([err] or [err] = CN). However, this |ikaw se does not solve the
pxobl em di scussed above, 15hat) se in m es of conpounds with
positive and negative DC ani so | & 5 Ay th very dif-

wherein X is -C0-0-, 0-C0-, -C0-S- or -S-C0-, to place a
nitrile group into the position of the side group R? or

b and Rc, where-

10 into one of the two "Lateral" positions R
by a positive DC anisotropy is obtained in the first case
(R = CN) and a negative DC anisotropy of the molecule

b or R® = cN). However,

is obtained in the second case (R
this Likewise does not solve the problem discussed above,

15 because again mixtures of compounds with positive and
negative DC anisotropies, that is to say with véry dif-
ferent Ae values, would have to be used and the above-
mentioned disadvantages of such mixtures would have to

~ be accepted.

20 The object of the invention is to solve the above-
mentioned problem without using substances with very dif-
ferent Ae values, in particular in order to reduce or
eliminate the tendency to form smectic phases. According
to the invention, this problem is solved with compounds

25 of the formula (1) given below, which permit variation of
the €7 values above the value-of 5 and hence a substan-
tially improved adaptation to the operating requirements
by freer variation of the Ae values, that is to say not
just by variation of €11.

30 The object is achieved, according to the inven-
tion by anisotropic compounds of the formula (1)



ferent [err] values, would have to be used and the above- ment i oned
di sadvant ages of such m xtures would have to be ac %nRehmﬂ

the documents GB-A-1, 433,130 and DE-A-2, 356, 085 for mt whi ch
coatai n bi phenyls or polyphenyls with & I%Ieral hal o The
probl em di scussed above, however, cargp)0+®yé&® not be sol ved by Iater

sub- stitution in these biphenyl or pol yphenyl conpounds, since 25 thg
of these compounds in liquid crystal mxtures |s i nsufficient to redute tfe
tendency to formsnectic phases. The>d5x ct ok?tdle invention is to sol Ve

t he above- nentioned probl em w t hout u5|ng su-stances with very different
As val ues, in particular in order to Js 0 elimnate the tendency
to formsnectic phases. Accordind u@N this problemis solved
wi th conpounds of the formula (1) g| belo =—whi ch permt y@yiation of
the [err] values above i he va ue 5,and hence a substan- tially inproved
adapt ati on td " M Herkat ithy )Egecﬁfer &quﬁ%g%l%t?'%s‘t hetegencatent ygﬁtrane)t

Dﬁte - 16/ 05/3&rile gdmub;&,OJs&tﬁﬁ&w ﬂfrrdaersdlatrhatla)g Déasteoheroy vgl ues,
that is to s not just by.v tion o rr e c i eyed,
according to fe 9 VPR i 6h y qroplc‘%beouﬂgséﬁ}E?hi ?grﬁu a (1)
[ERR] (1) 5in i\shiacrcc{\alre]nt b qrat rc]r a:rree hyairtogen. aaneen  Hel GY@m, atbes or

nucleus A is a benzene or trans-cyclohexane ring and Y

is a group R,'

trans or
wherein R is the hydrogen atom, an-alkyl group with 1 to
10 12 C atoms or an alkoxy group with 1 to 12 C atoms and
X4 and X5 are hydrogen atoms, halogen atoms or nit-
rile groups.
The designation "anisotropic” here means that a
given compound is an enantiotropic liquid crystal com-

15 pound or a potential liquid crystal compound; a compound
is a potential Liquid_cr}sfat compound if either (a) it
can be supercooled in the melt and has Lliquid crystal
properties in the supercooled state (monotropic Liquid
crystal compound), or (b) it shows a detectable mesophase,

20 for example by extrapolation , in the determination of
the T, of a mixture of the potential Lliquid crystal com-
pOund and an enantiotropic Liquid crystal compound.
A preferred group of compounds (1) according to
the invention corresponds to the formula (2)
. lO] (CN)
25 R'c-o—gCN (2)
in which R1 is an alkylL or alkoxy group with 1 to 12 C
1

atoﬁs, the rings A’ and AZ are identical or different



Bi'trile groups,-with the proviso that at |east one
hal ogen "atom or the nitrile group, Z is a coval ent oxyI
group -C(0)0-, the 10 nucleus A is a benzene or tran |ng

YNLs a group R, [ERR] wherein Ris an atkyl- group\M

an al koxy group with 1 to 12 C atons @n@1§e§§§ and [err] are hydrogen
atons, hal ogen atons or nitrile groups and”Z 1s 15 the carboxyl group
-C(0)0-, if tamd slanchs benzene brémaeﬁeorrhga%ﬁcmr%henmrfa"%$oﬁ?adré"or

[ ERR] The degeHtld OM "@higotropi c" here neans that a grven conpound is an

enantiotropic Liquid crystal co pound, or otentia gui d cr t al
compound; a conpound RFPquNds g¥%d1#bﬁ“l?ﬁ%rgli?ygf%+ Bﬁ%oﬁﬁﬁ °§?ther

(a) it can befswmr clodmdld K3he nelt and has liquighcrystal properties in
t he supercool ed state (nmonotropic liquid crystal copppound), or (b) it shows

a detectabl e nesophase, for exam by apol at i in the determ nation
of 25 thé Tc of a m xture of tﬁwlqm N cbf pound and
an enantiotropic liquid crystal oun A preferr group of conpounds
(1) according to This i$ the repl acenent sheet Date 5 - 0,019,665 the
i nvention corimedifotfds RO thea? bkl 9ogupprigh 1 to 12 ¢ atoms.

- Compounds (1) of the formula (4)

C(o10

in which R js an alkyl group with 1 to 12 C atoms, are

10 also advantageous.
Finally, compounds (1) of the formuLa (5)

C(O
. . ”O‘@ (5)

in which R ijs an alkyl group with 1 to 12 C atoms, are
also advantageous according to the invention.
15 Preferred examples which may be mentioned for the
| n-atkyl group R2 in the formulae f3), (4) and (5) are
those of medium chain Length, for example from 3 to 7 C
atoms, and n-pentyl is typical of these.
The preferred compounds of the formula (1) can be
20 obtained, on particular, in accordance with the following

synthesis equation:



5 in which Terr] is an alkyl or alkoxy group with 1 te—12-C-atons, _the

rings [err] and [err] are identical or different andrigesied: ne rings
OESLrans-cyclohexane-rings and n denotes. 1l or 2. Cbnp[u are
abso preferred are those 10 of the fornfla (3) [ERR u r ] i$7an
al kyl group with 1 to 12 C atons. 15 0,019,665 Conpo <
formula (4) [ERR] in which [err] is an alkyl group with 1 to 12 C ato

a

are 20 al so advant ageous.
25 in which [err] is an glk

'tEPé to 12 C atons, are also .
advant ageous according to the 4 Ferred exanpl es which may be
mentioned for the n-alkyl group [efr] 1n the fornulae (3), (4) and (5) are
t hose of mediumchain length, for ¢xanple from3 to 7 C 30 atons, and
n-pentyl is typical of these. The preferred conpounds of the fornula (1)
can be obtained, on particular, in|acBérdRbe with the follow ng synthesis

equation: This is the replacenent gheet Date: 16/ 05/ 88 - 6 -

0,019,665 [ERR] wherein the synbol § have the_neani(ey gi ven above for for-
- (2) HO CN

./

v

| (CN),

wherein the symbols have the meaning given above for for-
mula (2). -

Compounds of the formula (1) in which Z denotes a

5 direct bond (single bond) can be obtained in a manner

analogous to that described in the abovementioned German
Offenlegungsschriften 2,636,684 and 2,701,591, but using
appropriately modified compounds for the nuclei substitu-
ted by X2 to XS.

10 The'compounds of the formula (1) in which Z is a
covalent bond can be obtained in the customary manner by
halogenation, for example bromination, of the correspond-
ing hydrocarbon compounds (see, for example, G. Sundstrom
et al, "The Science of Total Environment”, Volume 6

15 (1976), pages 15-29), and can be converted into the cor-
responding nitrile compounds by reacting the halogen, or
bromine, derivatives thus obtained with CuCN in N-methyl-
pyrrolidone in a manner which is known per se (G.W. Gray
et.aL,JJ. Chem. Soc., Perkin Transactions, Volume 2

20 (1976), page 97). _

' The following Table I gives examples of compounds
of the fdrmuLa (2) according to the invention with the
corresponding characteristic values. The preparation of
the compounds are (sic) illustrated below.
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Cbnpounds of the formula (1)
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-8 0, 019 665 Exanpl es for the preparation of conpounds accord to t he
i nventi on by processes which are known per se are g le 1
pr (4-trans-n-Pentyl cycl ohexyl)-benzoic acid (10 g, 3 oile
urder reflux with thionyl chloride (50 g for 1 hou orid
. fornmed was freed from excess thlonyléfﬂ#iﬁ é%} The acid chlorlde was added
dropwi se to a solution of 5.3 g (36. ) 2,4--10 di cyanophenol

(mel ting Eognt gerhlﬁm#mnnﬁxxmdﬁ(ﬂweinréhl}aﬂiaﬁ @f/ r¢ e pxeun deac t bied-
reaction ha e 4. xt 0 S h oghloric
acid and extrggt gg tﬁ‘[}h 1rr\e\‘)t(eh'tj'{{z‘)ne %o'ﬁrc dsg%owﬁ(‘glﬁu%fgm%@é%%t%?%e%@fro
the organi c pghasgiven bwlsuaporation of the solvent For purification, the
crude producig,uas @ stilled in vacuo ([err]/0.02 nm Hg) and then
recrystalI|zeU—TTUﬂTbenzene/hexane meltin oi nt *err] [err](clear

point). THe resul ti n® <HmIdARS Tns FesHrns h@hexy b FRe15R1903¢ 280020 T8p| e
|;. the conpogad ShalﬁldestC Hd W dl uidest afe Tropad { i8St h Rxeypl eh Qomde

4-1 t | d 3 | ed
Dnger rettux GOt MOnay 1 A4 o 24 b 5% Be Figndd ¥as oFEsedes”
t.hi onyl chl orfirde \wxs eciss trud.meld ch‘IU'na-'atn.d cti oora cdied f o e desw asidedided _
drepwi se to %rggfgéloq {é#i%%e reé%t€3§ - &yﬁquhfnpl (nelt- I ng

point [err]) p on mXxture was Stirred
overn|ghﬂoané1wh@n°mﬂam&d qjtﬂqgnnp1nt 230°C, decomposition) in

100 ml of pyridine. When the reaction had ended, the

mixture was poured into excess dilute hydrochloric acid
and extracted with methylene chloride.
The product was obtained from the organic phase
15 by evaporation of the solvent. For purification, the
crude product was distilled in vacuo (250°¢/0.02 mnm Hg)
and then recrystallized from benzene/hexane, melting
point 132.2°C, T, 178.7%C (clear point).
The resulting compound is compound No. 1 from the
20 above Table I; the compound has nematic lLiquid crystal
 properties. '
Example 2
p=-(4-trans-n-Pentylcyclohexyl)-benzoic acid (10 g,
36.5 mmol) was boiled under reflux with thionyl chloride
25 (50 mL) for 1 hour. The excess thionyl chloride was dis-
tilled. The acid chloride formed was added dropwise to
a solution of 5.3 g (36.5 mmol) of 3,4-dicyanophenol (melt-
ing point 158°C) in 100 ml of pyridine. The reaction
mixture was stirred overnight and then-pouredfonto dilute
30 hydrochloric acid. The product was extracted with methy-
Lene chloride. For purification, the product was recrys-
tallized from hexane (melting point 85.2°C; Te 143.9%).
The resulting compound is compound No. 2 from Table I.
It gives an enantiotropic nematic phase. -
35 Example 3 |
4-trans-(4'-trans-n-Pentylcyclohexyl)-cyclohexane-
carboxylic acid (7 g, 25 mmol) was warmed at the reflux
temperature with thionyl chloride (40 ml) for 30 minutes.



30 h&drochloric acid. The product was extracted with nethy- |ene

chloride. For purification, the product was recrys- j§ BhicetdHs Boen Replresdane
(pelting point [err]; [err]). The resulting conpound i 2 fr
Takle |. It gives an enantiotropic nenatig phase. 35

7

4-trans-(4'-trans-n-PentyIcchohexyl)-Qﬁnggﬁ{ane- car boxyli1c aci .\ 25
nmol ) was warned at the refl ux terrperoatt e h thionyl chloride (40 m).
f(ﬁr 30 g] mﬁt dhe BRiigt ich ltdrel deepl caramenia ss hfaede dDat reom 16 s 88thiofy 019, 665
The acid chl qri,de .farme freed . frome | C rigde. aci d
R NI (L e EAL g TV rdigoepi/(\n&gjzsstéoﬂaé) e HaLheS adBea

3, 4- di cyanopdenen i3. 3og;:a 3% Lutoion iaf H0otrdiafamplieioe 63.9@; Vd%n the

reaction 5 hgg0¢3deq. 1igee e Yt 78 i £ VB WOTiieeeh Uph @Sr é 4l EXGAT! € 2.

The product was recrystalliz from hexane (nelting point [err],[err]), and
i s conpoufid M@s Znmdesn TR £92¢ i IR YaS HRHRY URMHtIBtro- pic

properties. EQamparpl2es 4ne Produa®lags cad fesind 2éd tor epnpesidgle No. 1

o oot Wliing SR A, U s B nd 18 Bsafscd bV the
correspondi n¢ot.0 3cdnpauTdbNe I frhemckaipaurdd (Has riematfictenagt iabhdoferr])
wer’e preparegiQyp;Q%eQQQ%ggure of Exanpl e 2.
10 Examples 4-6 '
. The homologs corresponding to compound No. 1 from
Table 1 (R = H; R CHz; and R = nCq2H25) were pre-

pared by the procedure of Example 1.

Examples 7-10

15 The homologs corresponding to compound No. 2 from
Table 1 (R
by the procedure of Example 2.
Examples 11-13
The homologs corresponding to compound No. 3 from
20 Table I (R = H; R = CHz; and R? = nCq2H2s5) were prepared
by the procedure of Example 3.

ALL the compounds according to the invention pre-

= H; Rl = CHz; and R = nCq2H25) were prepared

pared as described in Examples 1-13 proved to be aniso-
tropic (liquid crystal or potentially liquid crystal) in
25 the context of the definition given above. The values of
€yp and of si of the compounds of Examples 4-13 were
similar to the values of the particular compounds of
Examples 1-3 which correspond structurally, the absolute
values differing slLightly with the Length of the alkyl
30 chain (that is to say somewhat higher absolute values as
the Length of the alkyl chain decreases); however, the .
ratios e€yy/€1 in each structural group which correspond-
ed.to one of the compounds Nos. 1-3 of Table I with dif-
ferent R1 groups were virtually identical.
.35 Example 14
Compound No. 1 from Table I was also prepared by

the folLouing method:
10 g (36.5 mmol) of p-(4-trans-n-pentylcyclohexyl)-
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Al the conpounds according to the invention pre- m HE, ed Q
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10 The homologs corresponding to compound No. 1
(R" = H or ! = Cq-Cq2—-alkyl) can also be obtained by
this procedure, using the corresponding benzoic acid
derivatives.
Advantasgeous LC mixtures for the known field
15 effect twisted cells can be formed with the compounds
according to the invention. Such LC mixtures preferably
contain up to 25% by weight of at lLeast one compound of
the formula (1), preferably 10 to 20% by weight. How-
ever, the LC mixtures can advantageously contain several
.20 compounds of the formula (1), for example in a totaL'

amount of up to half of the weight of the LC mixture.



5 ihe'feaction being stripped off. The toluene is then distilled off. A

crude product is obtained, and is puri- fied by chromatography on a silic \ -
colum. 10 g of pure substance are therﬁ§¥ obtained, that is to say.a yiglc
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formula (1) [ERR] in which [err] to rr] o™ hydrogen atons, hal ogen
atoms or ni t Kint GrGlePURS Wid x* mdorrp)/dr%zérhaétais;&aﬂo@m fomdese groups
is a hal ogen atomor_ . the nitrile group, I s, a cqval ent bond or the
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r@g and Y i *h@s@’ @uoups is a halogen atom or the nitrile group, Z

is a covalent bond or the carboxyl group -C{(0)0-, the

nucleus A is a benzene or trans-cyclohexane ring and Y

| x5 x¢
R =— —~ or
R
trans )

wherein R is the hydrogen atom, an alkyl group with 1 to
12 € atoms or an alkoxy group with 1 to 12 C atoms and
X4 and X5 are hydrogen atoms, halogen atoms or nitrile

is a group R,

groups.
2. Compound according to Patent Claim 1, character-
jzed by the formula (2)

0
o I (CNIy
C=0 CN (2)

in which R' is an alkyl or alkoxy group with 1 to 12 €
atoms, the rings A1 and A2
denote benzene rings or trans-cyclohexane rings and n

ére identical or different and

denotes 1 or 2.
3. Compound according to Paterit- Claim 1, character-

ized by the formula (3) _
CN

o C(0)0 CN
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[ERR] ‘wherein Ris an alkyl group with 1 to 12 C atons or an al koxy grou
with 1 to 12 C atons and - [err] and [err] are hydrogen atons, haIQ?en at é%"

or nitrite groups and Z is the carboxyl group -C( i nug'é'Ai
bégzene ring and Y is either a group R er13ERR] 2\ l““‘“‘m a8l according
to Patent Claim1, character- ized by c[ERRP ih which [err] -

t f | a
is an al kyl or al koxy Q%oup wth 1.tcpﬂ§$%?é§%ﬁs; the rings [err] and [err]
are identicalirorwttidif eRents aard alelyolt eg bew ewneth i hgso ot2t € amtesyel ohexane

rings and n denotes : CH ' te P, Lm1
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character- ized in that [err] denotes the n-pentyl group. 5. Compound

according to PRy dhg fonmubhatétter- ized by thenfornula (4) [ERR] in

which [err] is an alkyl group with 1 to 12 C atons.
| R c(010 -@- N
: _ (4)

in which R2 is an alkyl group with 1 to 12 C atoms.

6. Compound according to Patent Claim 5, character-
jzed in that R2 denotes the n-pentyl group.
7. Compound according to Patent Claim 1, character-

jzed by the formula (5)
CN

2
(5)

in which.R2 is an alkyl group with 1 to 12 C atoms.

8. Compound according to Patent Claim 7, character-
ized in that R2 denotes the n-pentyl group.

9. Liquid crystal mixture, characterized in that it
contains at lLeast one compound according to one of Patent
Claims 1-8.

10. Mixture according to Patent Claim 9, character-
jzed in thét jt contains at least one compound in an
amount of 10 to 20% of the weight of the mixture.

11. Mixture according to Patent Claim 10, character-
jzed in that it contains several compounds according to
one of the Patent ClLaims 1-8 in a total amount of up to
50% of the weight of the mixture.
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6.

Conmpound according to Patent Claimb5, character- ized in that

[ ERR] denotes the n-pentyL group. 7. zg Corme&nd—aecerdrng‘fo “Paten.t
)

Caiml,

character- ized by the forml a

[ERR] in which s an
aNgyl group with 1 to 12 C atons. 8p,g19, 66§brrpﬂmmmﬁ Patent

Claim7,

character- ized in that [err] denot es

Liquid crystal m xture, characterized in that it *cohtalns at Ieast one
conmpound according to one of Patent Clainms 1-8. 10. ‘M xture accordi ng

to Pat efeyvéddidatons @AMASIAIeq) 2€d in that it contains at |east one
~conmpound in an anopunt of 10 to 20% of the weight of the mi xture. 11.

M xture
sever al

~amount of up to 50% of the weighs
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CN

d' hydrog6ne. des atones d' halo

accbrhmtinaisondatigntopéd @e I fabnulchiar acter- ized in that it contains
conpounds according to one of the Patent Clains 1-8 in a total

of theamixture. This is the repl acenent
[ I. Rewndications 1. Conbi nai sons
3 X X X X *- Y Z

A d§ sont des atonesi)

ou d roupes nitrile, un de ces

i dap

&

dans laquelle X2 3 X® sont des atomes d'hydrogéne, des atomes d'halogéne ou des groupes nitrile. un
de ces groupes au moins étant un atome d'halogéne ou le groupe nitrile, Z une liaison de covalence ou
le groupe carboxyte —C{0)0—, le noyau A un cycle benzéne ou transcyciohexane et Y un groupe R.

x5 x4
SOSERR

trans

dans lequel R représente I'atome d’hydrogéne, un groupe alkyle avec 1 3 12 atomes de C ou un groupe
alcoxy avec 1 4 12 atomes de C, et X, et X, sont des atomes d'hydrogéne. des atomes d'halogéne oy
des groupes nitrile.

2. Combinaison selon la revendication 1, caractérisée par la formule (2)

o CN
| - I - Ny
R’ o C = CN (2)

dans laquelle R’ est un groupe alkyle ou alcoxy avec 1 & 12 atomes de C, les noyaux A' et A? étant
identiques ou différents et représentent des noyaux benzéne ou des noyaux trans-cyclohexane et n
signifie 1 ou 2.

3. Combinaison selon la revendication 1, caractérisée par la formuie (3)

CN

i3 (00 —@- cN | (3)

dans laquelle R? est un groupe alkyle avec 1 3 12 atomes de C.
4. Combinaison seion la revendication 3, caractérisée par le fait que R? représente le groupe n-
pentyle.
5. Combmalson selon 1a revendlcatxon 1, caractensee par la forrnula (4)

CN
2

dans laqueile R? est.un groupe alkyle avec 1 a 12 atomes de C. -
6. Combinaison seion la revendication 5, caractérisée par le fait que R2.représente le groupe n-
pentyle.
7. Combinaison selon la revendication 1, caractérisée par la formule (5)

et Has Been Reﬁaced
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groupes au noins 6tant un atons d' hal oggne ou | e groupe nitrile, Z une
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d' hydrogene, des atomes d' hal ogene ou des group ignifie le
groupe carboxyle -C(O O . si |le noyau A est un cycle benzene et Y si gnifie
ou le group. R ou 4S54 2. Conbi naison selon |a revendication 1, caracteris6e
par la formule (2) O L, (CNn -t ~( A C -Qchl

(2) dens laquelle R est un group al kyl e ou co{‘fcoxy avec 1 A 12 atones de
C, les noyaux Al et A2 etaq dentiques ou diff ferents et representent des
noyaux benzene ou de$;2bffd)8h @ ey N signifie 1y 2. 3.
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il |i‘ii\ﬂiii‘ il



7.” Conbi nai son. selon | a revendication 1. caracterisee par la formule (5
R s ° r _-CoQ0 'CC N (5 ) dans laquell
est un groupe alkyle avec 1 a 12 atones ae C. nla
resendi cation 7, caracterisee par lﬁ Bq e840 R2 represente | e groupe
n-pentyle. 9. Mel ange de cristaux |1 §ui dés Mwmﬂum fait qu'il
renferme au noi ns une conbi nati on sel on une degmuﬂlm 1 a 8. 10.
Mel ange selon | a revendcation 9, caracterise par* | & f&it"qu il" renferme au
moi ns  uneCliM®i ndiasorP rddvie dne proportion de 10 a 20 % du poi ds du nel ange.
11. Melange selQRibde Ega(mqagg;gg idihuisC@l acterise par le fait qu'il
renfernme plusieurs conbinal sons selon une des revendications 1 a 8. dans
une proportion totale allant jus ua 50 %S du poids du nelange. Cains 1.
Ani stropi c conpounds of the forriha (1) >{ ] in which [err] to [err] are
hydrogen atons, hal ogen atons of nitrildg gfoups, wherein at |east one of

these groups is a hal ogen atom \ he n

or the carboxyl group -C(O &, 8Nbenzene or trans<tycl ohexane

ring and Y is agroupR [ERR] rerin R aIkyI having 1to 12 carbon
atens or al ko avi, n? car boneattoms andth ar h re%gt .
losen obtiotr AAh e g‘é@%’?&’g‘? e e e R e
ring A Sn Bgt ndaY E

conpounds of c al m 1 havi ng the formil a RR| ThiSis the repl acenent

sheet Dat e: . 16/ 05/ 88 -15- 0019665 V\her e| ny¥ x#s an al kyl or al koxy
group having 1 to 12 carbon atons, the rings [erry] and [err] are identical

or different
. R-@— or R

trans

wherein R is hydrogen. alkyl having 1 to 12 carbon atoms or alkoxy having 1 to 12 carbon atoms; and
X* and X5 are hydrogen, halogen atoms or nitrile groups.
2. The compounds of claim 1, having the formula (2)

(CN)
Lo

wherein R’ is a alkyl or alkoxy group having 1 to 12 carbon atoms, the rings A’ and A? are identical or
different and are benzene -or trans-cyclohexane rings, and nis 1 or 2.
3. The compounds of claim 1, having the formula (3)

. CN .

wherein R? is a alkyl group having 1 to 12 carbon atoms.
4. The compound of claim 3, wherein R? is the n-pentyl group.
5. The compounds of claim 1, having the formula (4) .

wherein R? is a alkyl group having 1 to- 12 carbon atoms.
6. The compound of claim 5, wherein R? is the n-pentyl group.
7. The compounds of claim 1, having the formula (5)

T \Tsﬂ



and are _beh_zene- or trans-éycl ohexane rings, and nis 1 or 2. 3. The
compounds of claim 1, having the fornmulg, (3) CN wherein R2 is an al kyl

group having 1 to 12 carbon atons. 4. T 0

i &the n-pentyl gr oup. 5. The corrpoucp & aim1l, having the for rruI 2
[ERR] wherein [err] is an alkyl group aV| ng 1 t mmﬁﬂu : 7
compound of claim5, wherein [err] is the n-pen corrp
of claim1 having the fornmula (5) [ERR] wherein “er'r] 4§ sMan®al kyI group

having 1 to 12 carbon atonms. 8. The conpoundesf claim 7, wheren [err] is
the n-pen 9. Aliquid crystal conposi ti on whijch conprises as conponents at
| east one conpound of ,cl A 1/8°\10. The osition of claim9 which
conprises as conponeﬁ? Srangrel( ~@Na portion of 1@Yo 20 % by
wei ght of the conpositioR € CONMposi of claim 10 which conprises
several ' conpounds of cl a total ort| on of up to 50 % by wei ght

of ' The oML Pyt 'Pfaévﬁf’?lkﬁ ERI S heeyoppte | 16/05/ 88

9. A liquid crystal composition which comprises as components at least one compound of claims
1—8.
10. The composition of claim 9 which comprises as components at least one compound in 3
TN portion of 10 to 20% by weight of the composition.
11. The composition of claim 10 which comprises several compounds of claims 1—38 in a total
portion of up to 50% by weight of the composition.

u||||||‘ i “‘(i”“'



