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-such as heat, sadiation in the |nfrar ?E?ble and uItra-=20 V|oIet - ngj
range and steady and aIternatlng el ec rlca ietds. . Furthernore, a :
juid crystals nesophase in the tenperature range fromat |east [err] to .
[err] ‘andpr ef dflugppphenryhrieanrs-epclehexanesd a procesast fout tllngm pearpler a- -
ture of not nore fhan 60 cP are depanded for liquid 25  crystal materials
“whi ch can be d%@ﬂ£+ﬁﬂus}+9%}$ycrﬁﬁh%}Igle%ﬂ§§€lﬁﬁt§9nﬁﬁénhﬂgttHSP’hQP@ any
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or -t he phenyl cycl ohexane derlvatlves SCrl

Ofen equngssoidds dobRtabhrobartigs>ablcitheoatiae %gap%%%%gglﬁgggea' S0

i n.other known series of co aving a | 1rquid crys
“there are no iXihwg Ob@étﬁeﬁmgndéomﬁléhré@fabelbhwbéﬂét%ﬁ e”%'iat'c
mesophase in the required tenpera- ture range from/[err] t 0C.
Therefore, as coXoum,umded utles DAF1WONOE anrelé@ﬂmaadsmegderepar ehd N
“order to obtain substances which can be used as liquid crystal 15

di el ect rild. funamldmnmfpmm@bs@msp&ayléleméntsais bESed for example

on the phenomenon of dynamlc scatterlng, the deformatlon
: of oriented phases the Schadt-Helfrlch effect ln the
tw1sted cell or the nematlc—cholesterlc phase tranSLtlon.
For 1ndustr1a1 application of these effects in’
'j15. llquld crystal dlsplayeiements 11qu1d crystal materials
| | are needed wh:Lch have to meet a large number of requlrements .
Particularly important requirements are the chemlcal -
: " stability towards m01sture alr and phy31ca1 1nfluences'
.such as heat radlatlon in the 1nfrared v151b1e and ultra-:
20 violet range and steady and alternatlng elec+rlca1 |
flelds. . Furthermore a liquid crystal mesophase in the
temperature range from at least 0°C to +50 C,and prefer-
. ably from -10°C to +70°C and a viscosity at room tempera—
ture of not more than 60 cP are demanded for llquld
25 | crystal materlals which can be used 1ndustr1a11y.
Flnally, these materials must not have any characterlstlc
'aabsorptlon in the range of v151b1e llght that is to say
they must be colourless.-
A.number of 11qu1d crystal compounds whlch meet

‘30 the stablllty requlrements demanded of dlelectrlcs for-



‘conpound having‘a’lomrnelffﬁg poi nt &h@I484E point is mixed with another

conpound having.a significantly.higher nmel'ting point and clear -point. -
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‘obj ect of p
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ments produced w se conpounds are pro 'n an

.10, 358585 or thelﬁhéﬁyiéyeaéﬁaiaﬁélaesi%a%&vb% QelscEi eion-

t e biphenyl sesters of the fornula (I'V) are used, but these

|ﬁnxﬂérmaﬁeafféniéguﬁggggmﬁlftuze§36a53400t as readlly sol ubl e
important |iquid.crystal base naferlals as is desirable if the

int is to e tlhe ssalid -cafiégorbyendfocompotinds badedlen tike
roviding liquid crystal dielectrics which have a wide - .
other known series of compounds having a liquid crystal

_mesophase, there are_no.lnd;v1dua1 compounds which form a

liquid crystal nematic mesophase_in the'requiredltempera—'

'.ture range from O°C to 60°C. o Therefore as a rule,

15

'mlxtures of two or more compounds are prepared in order o
to obtain substances whlch-can be used as 11qu1d-crysta1
dielectrics. For this purpose, usually at least one

compound having a low melting point'and clear'point is

mixed with another compound hav1ng a 31gn1f1cant1y hlgher

. meltlng polnt and clear p01nt. ' Thls usually gives a

20

25

;mlxture ‘which has a melting polnt at a temperature lower

‘than or about the same as the melting point. of the compo-

nent hav1ng the lower meltlng polnt whllst the clear

" point is between the clear p01ntsof the components.

_ Components hav1ng higher meltlng points and clear p01nts_
whlch have been used hitherto are for example 4 4r-gi-

substltuted phenyl p—benzoyloxybenzoate of the formula

(I11)
R@co-o-@co- @ (III)



tenperature range for the nenatlcopbg&gublch i ncludes roon1tenperatureand(jégé'
whi ch have:as | ow as-possible a 20 V|sc05|ty This obj.ect is-achieved, . /

‘\a¢cording to . ,the inven- tion, by a process in which one or nore
'fluorophenyl-trans-'cyclohexanes of thezfornul a (1) 25 wherein Ris ‘an .
. alkyl group . with 1-17 carbon atons and E Ts either a carbonyl group or a
met hyl ene grogp, theebaghiengd, estetorpaisaitivey OF Herfdimula sCUE)ty, to
0 014840 -4- known liquid crystal substances mnth a high viscosity. The
fJl_yor ophenyl cycl ohexanes of the fz A r'ul e have nonotropic
liquid crystal properties, thaR HRAar - p0|nt(IE)at a | owner _
tenperature 5 than their nelting\3g nemati ¢ phase can thus be -
observed only in-a supercooled nelt, so that t hey cannot be used as - o
~dielectrics {whereini & engsRd amespﬂdswlelomml@wwmps)tam Xiksngy
conponent s. However, they are-%/&; readlly soluble in known ligquid
crystal 10 mQﬁEbé@Y&ﬁém &RSUPtehe Vi psundfe P55 e afeErulsy )

~extent -t hat m%@h tdhe dielectrics. resultln therefron1 liquid cr stal
display el BreRR¥ewROR s BOWEVER,t doURg ff&sdmla%%lﬁ cﬁmla%%#

b Eﬂiareggﬁeﬂ'yfh ?é%&ca%g@yrﬁ%%'@i‘%@sm%ﬁ RS S GEL 3 £l oéﬁfséshfor |
Hlor ophenyl cbRToReAsE e SRR ERR IR (R B B %?e%‘l%?’n i iR s S
erystal S“bStﬁﬂge%1m%§ gEekﬁﬁti&&ﬁld crystal display elements produced’

with these compounds are prolonged ln.an unde51rable

10 manner. It 1s true that thls effect is not so pron-
ounced when ithe blphenyl esters of the iarmula (IV) are -
used, but-these compounds in partlcular at low tempera-s"
tﬁres, are not as-readily soluble ln the most important
11qu1d crystal base materials a§ is de51rable 1f the

”15 clear point is to be ralsed. _ | |
| _Theainvention is thus based_enfihe-object of
providing liquid crystal dielectrics which have a wide
temperafure'rangeifor the nemetic_phsse,whieh includes
i room.temperafure,and which have as.1ow'as possible a -

20 v150051ty.
ThlS obaect is achleved accordlng to the inven~
~ tion, by a process in whlch one or more fluorophenvl—trans- -
cyclohexanes of the formula (I) e
- 25 Whefein R is an alkyl group with 1-17 carbon atoms.and'z
| is'either'a carbonyl éioup or a methylene group, are

N

 admixed, as componehfs_which lower the viscosity,'to o



in Liquidsrystal display elenments.g @9484 _ The |nvent|on also reIate :Z% '
to dielectrics, for liquid crystal dlsplay el enents, with at Ieast tm@
\Ltquid_crystal conponents, of which at |least one is a fluoro-

phenyl cyel ohexane of  the formula (I). - 4Finally, 'the invention relates to

e e L B R iy e
srenyLeyeonerere o, £1g A0St cTLSe ASREBRTARY ol L

\éll\lh((a'[ (raagsR4h:ﬁ<yl cy%e%% ri?(% uorog%}hcgeir'lgé{w#1 f’%g)sﬁa)' nBngFFf)le%erel n R. ,
has -the meani ceg € d*“?%@i?”éfeé*)?01ntlﬂs %t Eh?bgfr t&nbﬁgature

f 1 uor ophenyl cyc ohexanes e general Tornul ae

accor di ng BOﬁﬁaa'ﬁy@ﬁu@éuti ﬁ@iﬁt: cul arhssbShiehdeats phaseh@an
1-posi-tions and'4-positions of "the cyclohexane.rings are arranged in ‘the”

trans configueis obe dBsérvédcohDynithag, stipescbslieddinedtsd soy thak sk
marking on the right-hand side of the cycl ohexane rings. As a rule, the

. ketones of theadmstibe déed davéieléoteicsdi gbecliguidnicryistany dilkplayt he
4- (4-al kyl cycl ohexyl)- * fluorobenzenes of. the formula (Ib). = The ketones
- (la) 15 are elememwtzfelbindyt usthier mitkéhgctomponentsl.i qui dHowesrert,al -
‘di'spl ay el ements which operate on the basis .of tthe phenonena of dynan1c
. scatterlng<M'hﬁYcﬁW@rﬁ@Idee@dlbYr%ﬂl@blphaaeknown Tquddnsamsdalof  t he
fornula (Hg éixtnres and lower the v1s0031ty of such substances to |
'the extent that w1th the dlelectrlcs resulting therefrom
liquid crystal dlsplay elements w1th short sw1tch1ng tlmes
| whlch could scarcely be achleved hltherto can’ be reallsed.
- The 1nventlon thus relates_to_the fluorophenylftrans-
15 cYelohexanes of-the.formnla (I) and to processes for their '
t_preparation.' The inventlon furthermore'relatés to_thel
" use of the'fluorophenylcyclohexanestof'the formula (I);
"-lmlxed with other 11qu1d crystal substances as dielectrics
in liquid crystal dlsplay elements. | |
20 ¢ o The 1nventlon also relates to dlelectrlcs .for
| liquid_crystal dlsplayeiements, with at least two liquid
:erystal.COmpenents,-of'whidh at-least”one'is a flnoro- :
phenylcyclohexane of the'formula (I). Flnally, the
inventlon relates to electrooptlcal dlsplay elements'
- 25 based on a liquld crystal cell, in whlch the llquld |
| crystal cell contains a dlelectrlc contalnlng a fluoro—
phenylcyclohexane of the formula (I)

The fluoropheny1-trans-cyclohexanes of thefbrmula(l)'h

are either ketones of the’ formula (Ia)



.correspondlﬁgly preferably used in d@eb%mémys mnth a 20 posrtlve - (@E%)’
,-dlelectrlc.anlsotropy whi ch are enployéd 1-n display el enents based ont he o

twi sted nematjc cell. However, if technical criteria, 'such as those of .the
dielectri¢ anisotropy or also, for exanpl &5 of -the solu- bility, play a
mnor- role in selecting the conmpounds 25 accordlng tothe - L

i nvention; conpared Wi th econom c view points, the ketones (la) are -
preferred since they can be prepared/®s ppl'y than the conpounds of the:
f la (Eb).. 0 014840 The sRbEO- e - punds of the formula
(F) can be stralght chain or branche 1SS alght;.chain, that is
-to_say " methyl, ethyl, n-propyl, n-butyl, n- pentyl n- hexyl , n- heptyl-
n-octyl, n- nonyhereideayhaSStheuméemihg dnﬁxtanéd ihtfdrhula (1), o -
n«tetradecyl n-pent a: decyl, n-hexadecyl or n-heptadecyl, the conpounds of -
the fornul a (Ik-éhnaas%—éeaikylbyclbhexg‘aaf)Hﬂn_uownbenzenesl@f theef dirmpliear (Ib)
clear points;  furthernore, t he startlng materials foor their synthesis
are nore readily accessible 0 than jh 2. ng materjals for conpounds'
"W th a branched substituent R R-CH +rls, (Tk| udi ng those in
which Ris strarght chai n alikyl - mn?h ‘ X—carbon atons, preferably 3 to
10 carbon atons Boiﬁpartlcularly preferred in the contex{ of this

“invention. 45 “ﬁﬁﬁ@&@r Ssshe ngAgsicatas immdammuta A1)y witira |
b hed bst t t h - '
RSO S S R R S S A e ALY P

Sheh subst1 e, RSt RS a8l U SR B PPl

nor e

cular substltuents in the 1-p031tlons and 4—p051tlons of
| the cyclohexane rings are arranged in the tr ans conflguratlon, |
10  in the formdlae this 1is indicated by the black. marklng ”
d on the rlght-hand side of the cyclohexane rings. '
As a rule, the ketones of the formula (Ia) have a
lower dielectric anlsotropy than the h—(A-alkylcyclohexyl)--
: fluorobenzenes of the formula (Ib) The ketones (Ia) '
15"are thus preferably used in dlelectrlos for liquid crys—
tal dlsplay elements which operate on. the ba51s of the
phenomena of dynamlc scatterlng.or of deformatlon of
oriented phases. ~ The compounds of the formula (Ib) are
correspondingly preferably'used-in dielectrios with a.
20 .pos1t1ve dlelectrlc anlsotropy, which are employed in
- dlsplay elements basedonthe'tw1sted nematic cell."
However 1f technical crlterla such as those of the
dielectric anlsotropy or also for example of the solu-.d o
| ‘blllty, play a mlnor role in selectlng the compounds
25 accordlng to the 1nventlon,compared with economlc view-
points, the ketones-(Ia) are preferred, since they can be

prepared more simply than the componnds of the formula.&b).
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20 than.gne chaln branchlng o Prefs éég branched 'sub-’ fftUenfs'are
those in which the carbon-chain is br@neh gt the carbon- atonladjacent to
\the group Z Qr at one of the next two. carbon atons. . Anongst  these .

substltuents 't hose branched groups hn6wh|ch a nethyl or ethyl group |s in

irgted ber o Sorc B oSttt o et of P RO
ks %%%%%Bgﬁi‘%ﬁgh%-ﬁg%ﬁé b LT s
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e quorobenzene are react Earboxylic adid halide of th ornmul a (rf)_f

R CO Hal détyl, 1ﬁ-h@h§aeb?1Robaﬁ-h69telae\¢9llentﬁw%mmnm andtH&l s

chlorine or bromné, in the presence of a Lews ’aci'd and i f appropriate in

the presence ﬂbmﬁlanelb Shhyadterdsed byRLA @ef dveitiren derd [rukel [err],
~andin the compound of the formula (la)initially obtained, the carbonyl = -

group is 15 hatvechaghgrrellsapdpbdnasyet Wyrdhergoney in dﬂnammarWanh .s
in |tself known. Preferred possible carboxylic acid halides of the
- materlals for their synthe51s are more readlly acce551ble
1Qccthan the. startlng materlals for compounds W1th a branched
: substltuent R. These compounds includlng
.'those in which R is stralght—chaln alkyl'wifh.l to 12;
. carbon atoms, preferably 3 to 10 cerbon_atoms, ere_thus
particularly pfeferfed in the conteXf-of this invention}
153_However in some cases compounds of the formula (I) with
- a branched substituent R are also 1mportant since these
' sometimes have bette_r s_olublllty propertles in the customary.
liquid.cryStal base mixtufes. | ‘Such. substituents.R
whlch are not stralght-chaln preferably contain not more
.20 than one chain branchlng.- Preferred branched sub-
stituents'ere.those'in which the carbon;chaln is branched
at the.cafbon etom_adjabent fo'fhe_gboup Z'or_at'one of
the next two carbon atoms} --Anongst these substituents,
- fhose bnénched groups in whicha mefhyj_. or ethyl grow is in the
25e:h14; 2- or_3—position'on a'ionger_carbon chain are of -
importance, eXamples being'ﬂisopfopyl " l-methylpropyl,
'2-methy1propy1 1-methylbuty1 2—methy1buty1 3-methyl— h
butyl, 1—methylpentyl l—ethylpentyl 2-methy1pentyl
1—methy1hexyl 2-ethylhexy1 or 1—methy1heptyl. o



forrrul a (tl) aké the chl ori des whi ch cgﬂhggoprepared fromthe _ @

\correspondlng fatty acids in a S|nple manner, for 20 exanple by, reactlon -
‘'wi th thi-onyl ¢hloride. The Lewi s aci ds preferably used in the_process_ ' _
according-to the invention are alum ni us Zhkori de, boron * trifluori-de, |
~zinc chloride, iron trichloride or antinony pentachloride. Al .umi ni um

. chloride is preferred Tioe 25(&eabbylcyctabenyl)flmoirobenzenes lof Mghe

. customary solvents for edel -Crafts reactions can be used-as solvents for
t e process acEerERky (Bbbh%0¢ﬂv@hngoﬁo the daveatioa rcan de guiepmred
met hyl ene chloride, 1, 2-dichloroethane, carbon 0 014840 _8_ di sul phi de,

| petroleum(ﬂruﬁna¥P$ER%¥§ Be E?élﬁhéihﬁe;&r@hﬁnwﬂeﬁgﬁﬁghﬂﬂﬂnﬁﬁﬁbScrlbed |
However, the rgaction ca be carrjed out in the absence of an - :
‘addi tional sol nl"'ﬁntﬁfg eR %@ngﬁsﬁﬁglﬁltoae§3§r 6Bkrable Hovesemyn Weess

.5 of fluorgbe 3 reaction ca %yrrled out in the
I

t enper at ur raf‘%‘éo?‘?%?n%%cY%lgr]i%aneid?ﬁﬁPg éHSsh the é*ﬂé’tent@-@ﬁbh S 5; 1 ure,
. t.t t e reac |on
Bhd the react Ee Tty Peenfeq. uh S PRRERRRL 4™ S1ishn : et sbEkeRe an e War'm
ase avour
he i xture, CRRSrdREntERE ekl Beal B OE LR ot hol 14 BRI KBRS T

at the .end of FRLA N er to-bring the reaction-to. conpletlon
The mi xture Ig&ﬂﬁ?&%ﬁﬁép |Héa( manner mhlch isinitself custonary,

1preferab|y by hydroly- - R-CO-Hal (II)

10 whereln R has the. abovementloned meanlng and Hal is
| chlorlne or bromlne in the presence of a Lew1s a01d andr
if approprlate in the presence of an 1nert solvent, at a-
'temperature between -50 and +100 and,ln the eompound of:
the formula (Ia)lnltlally obtalned the carbonyl group is
: 15 -optlonally reduced to a methylene group in a manner which
is in 1tself known._' |
. Preferred pessible carboxylic ecid halides-of the
formula (11) are the chlorldes which can be prepared from |
the correspondlng fatty acids in a s1mple manner, for
‘20 example by reaction with thlonyl chlorlde.
| .The Lewis acids preferably used in the process
'accordlng to the invention. are alumlnlum chlorlde boron
trlfluorlde zinc chlorlde iron tr;chlorlde or ant;mony .
"pentachlorlde. - Aluminium chloridetis preferred'for
25 economic reasons. : o
| In prinCiple éli'the customari solventstfor )
Frledel-Crafts reactlons can be ‘used as solvents for the ™~
process accordlng to the invention. Carbon tetra- 3

chloride, methylene chlorlde 1 2~ dlchloroethane carbon



BCTRCE mnth aqueqps hydrochlorlc aC|dcaknyﬁgﬁeratureS;betmeen’-10 and. [err],
\extraction of the ketone fornmed, of the fornula (la), with-a suitable _
'organlcasolvent for exanple toiuene and fractional distillation of the 2t
. .extract under reduced pressure. "The Betones of ‘the formila (la) thus - .
- preparéd can be used as conponents of lLiquid crystal dielectrics W t hout
further purifpeauliphide, petrolein @ther Jasinathnd "er apps DohéRbRe are
~distillate fractiohs are preferably recrystalllsed from net hanol or 25°
-éthanol . The peeifetradlyoferployed.ones Howdvém, tilte ansdetionotahnglso be
"4-(4-al kyl cycl ohexyl )--f| uorobenzenes (Ib) is ‘effected in a manner which is -
in itself knocarried éxenyre the lbBetrcs i o arycachiztmmiahnsalkent.rret_ al
:hydrOX|de or = - 0 014840 -9- alcoholate i-n a high-boiling solvent, such as
di et hyl ene gl Inorl:hcus diaset,hyilts lash gatadesd \wrref exratel eintio msleognnemesm de in
diethyl ether, -or .with zine-anmal gamin aqueous hydrochloric acid. = After
-wor ki ng up5whpéhfﬂyqn¢b§nzang¢ cust ofmary, the conpounds of the fornmula
(1'b) thus obtained are purified by fractional distil]ation under reduced
pressure or by recrystdia.jreagiden can pewarmied ewtvintthecteErarpture
“ethanol or etgy acetate The diel ectgics, according to the jnvention -

- consi st 10 of TARESoETiodY é‘ﬁ%nﬁ?%é‘ﬁtozp i ncﬁ@'ﬂ@ﬂ'ﬁa&?‘mﬁaﬁrt %n%oUPrt ﬁ@mPSFﬁ‘UI a

Sibst ances 11 SHee FEARETANLSL Wit oA ARG St SRS e,

Séh'ff S baseitarQ of the reactlon and the reaction mlxture 1s allowed

10 towarm upto:room temperature towards the end of the reac-
'“tlon- 1n somé cases 1t ‘is favourable to warm the mlxture
E up to the bo;llng p01nt of the solvent used for a short
tlme at the end of the reaction in. order to bring the
reactlon to completlon. The mlxture 1s worked up in a' .
15- manner whlch is in 1tself customary, preferably by hydroly- 3
| s1s w1th aqueous hydrochlorlc acid at temperatures between
'--10 ‘and +20°, extraction of the-etone formed, of the
"- _formula (Ia) w1th a. sultable organlc solvent for -
--example toluene and fractlonal dlstlllatlon of the.

20 extract under reduced pressure. ~ The ketones of the
formula (Ia) thus prepared can be used as components of
11qu1d crystal dlelectrlcs w1thout further purlflcatlon-
if purlflcatlon.is_de31red, the approprlate distillate
.ffaotions.arehpreferably recrystalliSed_from methanol or

..25 ethanol. B ' | o -

| | The reductlon of the ketones (1Ia) to the corres-
pondlng h—(h-alkylcyclohexyl)—fluorobenzenes (Ib) is
effected in a manner which is in itself known, for example

_with hydraZine hydrate and an:alkali_metal hydroxide or



.fparfioular,beniylidene derivatives,yp enzoates 15 .
~ phenyl cycl-ohexanes, optionally- halogenated)stllbenes dlphenylacetylene

deri vats ves,

| -CH= CH
- ferr] 25
=N -0

00 lh&ﬁ)drmékh 1sulphox1de [ﬁﬁth zliine Hhﬁ%h drogen
Coléﬁf'@o ylsulphoxic ydrog

-S- - CO

Ais -COO,

al so be replampmr@dhborianaetdclo- After i worKings upamwddeh i dfrerably O .
" [err] and [err] 10-are identical or different and can be al kyl, alkoxy,
& kibegl Hxgustomikyyythebooppoundsadifcfhe ormula t(ch])S thus
preferably up to 8, C atons; furthernore, one of these'radicals can al so be
ni t rebbainednare perifoeg. by fractionadf didisddd ledimauvasie err]

and R2 .are prefer- 15 ably.different, -and one_of the radicals is usually an

al kanoyl ,
a cyano,

- al kyl

10

(4

. di phenyl nitrones and sub- stituted cinnanic acids. ‘The nost .
‘i npor t ant conpounds whi ch can be used a59other conponents of this type are
characterised by the fornula (V): 20 - _ "~ [err].wherein Ais

alconolate iﬁra]hléx-ﬁoithng so%venf suoh?@@ dﬁéthyﬂ@ﬁe

.= NO-

_Cl_l

chloride 1n[@iéth CQethér, or w1th zige amal aMIﬁﬁeadasvhslf

-OCO or acCcC S|ngle bond one of the two phenyl rings can

reduced pressure or by recrystalllsatlon from a sultable

solvent for example ethanol or ethyl acetate. |
- The dlelectrlcs accordlng to the lnventlon con51st

.of two or more components 1nclud1ng at least one_'

of the formula (I). The other components are preferably

' nematlc or nematogenlc substanoes from the categorles of

15

azobenzenes azoxybenzenes blphenyls Schiff's bases 1n .

partlcular benzylldene derlvatlves, phenyl henzoates,
phenylcyclohexanes optionally halogenated stilbenes,

diphenylacetylene derlvatives dlphenylnltrones and sub-

-stituted cinnamic aclds. - The most important compounds

- which can be used as other components of this type are

20

25

characterlsed by the formula (V)
/ \
OO
whereln A is . . .
-CH_=;CH-_' _l o 'ﬂl“-O-CQ-<::>-0-CO—
| -CX’= CH- o -co-o-@-co—o-- |
-CH = CX’'- o -<::>—CO—O-' |
- . . o -'<::>-0-CQ;."-
N o=w (D)-cose

1
o)
mo
o)
]



—
/ -
Lo b

or al koxy igr oup! However, a |arge gusbessel ot her variants of the |
—enV|saged substituents are- also customary. Many such nematic substances are
“comrercially avai l'able. The liquid crystal dielectrics according to the 20

invention.as a fule contai'n at |east ~11@ad at nost 35 parts by wei-ght of

‘one-‘or nore fl

materials which contain 3 to 30, and preferabl

uorophenylcyclohexanes of the- fornula (1). =~ Those

’h.at |1 east one quor_Qﬂﬁgchy Iohexane of the aodl) are 25 preferred.

‘Thev vi scosi ty

.of liquid crystal

r;to the inventi

of th

on .are corresponding short ened. The cl ear points of the

- dielectries according to the inven- 5 tion .are.indeed | ower than those. of
. the liquid crystaI.Qgse.n@@erlals ' Howewgy, by @mitable choice of the

. base material

g_fornula (1) added,” m xtures are obtained which have .clear points which are.

s and of the ampount of fluorophenyl cycl o- hexane(s) of the.

not -achi eved even. unger-100-t he war mi ng whi-@dH oceurN(d)ri ng conti nuous _
operation of the display el enents produced with :these m xtures. If the -
addi tion of one or nore fluorophenyl cycl ohexanes of the fornula (1) to a

liquid crystial .

i f. approprlate by qﬂglnq}} 30, and pref;rgbéxczsggglgagogd,

- if A is ~C0-0-, -0-CO- or a C-C 81ngle bond- one of the

'-two phenyl. rlngs can also be replaced by a trans—cyclo— .

-hexyl rlng, X' is halogen preferably Cl. R1 and R2_

10

_are 1dentlca1 or dlfferent and can be alkyl, alkoxy,

'alkanoyl alkanoyloxy or alkoxycarbonyloxy radicals. w1th

up to 18, preferably up to 8, c atoms; furthermore, one

Jof these radicals can also be a cyano nitro or isonitrile

-group._ In most of these compounds Rl and R2 are prefer—_

r'l5

ably dlfferent _and one of the radicals 1s usually an alkyl

- or alkoxy group. C However, a large number of other -

"_varlants of the envisaged snbstituents are also customary;

.Many such nematlc substances are commercially avallable. .

20

: The 11qu1d crystal dielectrics accordlng to the'

inventlon as a rule contaln at least X and at most 35

parts by welght of one or more fluorophenylcyclohexanes _

“of the formula (I) g Those materlals whlch contain 3

fto 30, and preferably 5 to 20, parts by weight of at

least one fluorophenylcyclohexane of the formula (I) are

preferred. " The v1scos1ty of the llquld crystal base

- materials is lowered_by an average_of 10 - 50 % by_these

base—satercaL pro- duces a m¥{@)e=wCHR a cl ear point which
I's too |ow for-.15 "industrial application, thi-s effect can be oonpensated,

0!

"5 to 20, parts by melght of

crystal base mat als s |owered by an average
of 10 - 50 % by these- 0 014840 - 11- additives. ‘The switching tines .
cuﬁ;pl a&qument S produced.cﬂt h:tlh.e dielectrics according . -



~nor e hexahydr ot erphenyl s according to

by wei ght; of oné or nore bi phenyl ee)t@&e f the forrrula (IV) of one or @
rman Cffenlegungsschrlft 2,701,591
or of one .or nore. 20 of the cycl ohexane derivatives according to German |
O fen- -l egungsschrift 2,800, 553. By nmeansldf_suitabl e.additives, the liquid
crys- tal diele '%ﬁs accordr to thg %nvenglon cagp dlfled .i such -a
c .

way that they VeRed i n atPerFPLscBing $pRay o osed
hitherto. .- ddi tives re known t hpse, ski.l.l the art d are
~described in d f- iﬁ%e? &u??éeWéFﬁ ihe dig e?iﬁﬁﬁleac es

el Brpnitiet bRl 2 -
doscri bed, ! OloRUgRTGIntE, CP' RO 01 LPOh EOVBES oS0l H ol 0P R i

trate the |?veﬁéﬁrhiﬂétﬂ9&ée&e‘féﬁéfttﬁﬂn' those b &he iR o

deS|gnates he nelting point and desi-g- nates the cledr poin of a; -

~liquid crystalpssbshapssials degr eRewSPat| UbgdenikablienanRdic SR rthe |
.designated.b.p. Unless stated otherw se, parts or percentage data are parts

by ‘wei ght or psiseendtéyisksoandr 6spthei ¥abyuntl o rExamere phehylicyiolics- of 82
g of cyclohexene and 132 g of ‘n-heptanoyl chloride is added dropw se to a
suspensi on of Hétame ($) abfinthe ufiorntbdai (£)i adfied ,gmifktiines @lxmzﬂrlfamrred he -
course of 2 hours, whilst stirring and cooling to 15 -10. . = -The- e
reaction mxt ovizicl haMeeqlleaarlgosntSruhlch are not achleved even under

E 10 the warming whlch occurs durlng contlnuous operatlon of o
the dlSplay elements produced with these mlxtures - If
';the addltlog of one or more fluorophenylcyclohexanasof s’
the formula (I) to a 11qu1d crystal base material pro-'

_'duces a mlxture with a clear p01nt whlch is too low for -
150 industrial appllcatlon this effect ‘can be compensated
L if approprlate by addlng 1-30 and preferably 2—20 parts o
by welght of one  or more blphenyl esters of the formula -
(IV), of one or-more_hexahydroterphenyls_accordlng:to
German OffenlegungSSchrift 2;701,591'er'of Bhe or more
20 ef the eyclohexane'derivatives'accerding'tofGerman Offen-
: legungsschrift 2, ao'o' 553. . |
B " By means of suitable. addltlves the llquld crys—-
"ltal dlelectrlcs accordlng to the 1nvent10n can be modified
in such a way that- they can be used in all types of dlsplay
' 25' elements ‘disclosed hitherto.  Such addltlves are known-
to those skilled in the art and are_descrlbed in detail
in the relevant°1iterature. 'For'example substances for
n'changlng the dlelectrlc anlsotropy and/or the orlenta- _

tlon of the nematlc phases can be added. = Such sub-



. at +200 fqr a further 16 -hours and gpred |nto a mxture of_300,g'of1(g99
\vrce and 300 m of fum ng hydrochlorrc acr The organi c phase is _
separated of f, the aqueous phase iS extracted twice nore, with 200 m. of -
. toluene 20 each time, and.the conbtned:maganrc phases are dried  over
cal ¢i um chl oride and di.sti] | ed. er disti Irn off_the

'fIuorobenzeneﬁ¥%¥QQﬁ3%Rﬂtﬂﬁﬁ?r%bﬁgw T fRF]mep arﬁﬁae5%$§838583gs' i
. 5-10° f f h id [
erted o 2e MR Ban 2, S, 43 Hst aﬂ?oéit?ﬁ 321 hept anoyl -

: | oh 1) -fl b di | f f 5 h

TR Ry o i T
- product is- cr gé %ﬁ r{&_r&l %‘H?dtﬁjt 7{3 r;{%tu}% £ [erri:n theo 014840

13_ The fall o oun are obt ai ned ‘anal ogous

-(trans-4 %&QW % %se“%l?é'em 1ti oint’ and Cl desig-
-(trans- 45prop|o % chIo%er% éﬁ%lﬂDFO nze%e 1ng ?err g

trans-4-n dié&% ofntigoheny 1d5c stal substance in
trans-4- |sgt@%tyry ycC ohexyq) fl uoroben%%e Ty

- (

( .
-(trans-4-n- |Géﬁ% % fbo&lﬂ@gnp@ﬂﬁﬁs 8be, &bsﬁ@nated b.p..
-(trans-4-(2-nme hylbutyry -cycl-ohexyl) -1l uorobenzene, '
-(trans-4- (3UhmésstBﬁg&@d)oth@rwdsaykpartsoonbpereentage data are

.- (trans- 4- n- hexanoyl cycl ohexyl ) -f l-.uor obénzene, 10

- (trans- 4- ( 2-paxtts e nvaigiyt ) ory grehexgnl - byuweogbnzenepectlvely-
-(trans-4-(3-net hyl pent anoyl ) - cycl ohexyl ) -fl uor obenzene,

- (trans-30( 2-Bxanpldeekanoyl ) - cycl ohexyl ) -fl uorobenzene,

-(

trans 4-( 2-et hyl pent anoyl )-cycl-ohexyl)-fl uor obenzene,
.(_ y P A mlgt&reyof 82 é )f cyclohexene and 132 g of

#b#hhbbbhb#N

_ nsheptanoyl chloride is added dropw1se to a suspens1on of
160 g of alumlnlum chlorlde in 192 g of fluorobenzene 1n
the course of 2 hours, whllst stlrrlng and coollng to

15 ~10°. d The reactlon mlxture is subsequently stlrred
~ at +20° for a further 16 hours and then poured into a d
tmlxture of 300 g of ice and 300 ml of fuming hydrochlorlc_'
acid.  The organic phase 1s separated off, the aqueous

:phase is extracted tw1ce more with 200 ml of toluene '

i 20 each time, and the combined organlc phases are: drled over
- calclum chlorlde and dlstllled. f, After dlstllllng off
_the excess fluorobenzene and the toluene the residue is-
dlstllled under reduced pressure (5-10 mm Hg) A'first‘
H_ fraction of about 10 % of the res1due is dlscarded as
f25 flrst runnings; -the subsequent 4-(trans-4-n—heptanoyl-.-
| 'cyclohexyl)—fluorobenzene distilled off, which makes up

_about 65 % of the reSLdue is taken up in the same amount X
by volume of methanol and the product is crystalllsed at
-2o°, yield 73 g, m. 47 c1-10°.



4 (trans 45n- oct anoyl-cycl ohexyl ) - fI@obgmgﬂ ene, 15 . M" :._l o 6§E>

\vﬂ (trans- 4 n- nonanoyt cycl.ohexyl ) - quorobenzene n1[err] d-[err]
4-(trans<4-n-(3-ethyl heptanoyl)-cycl ohexyl) - quorobenzene 4-( )
trans- 4- n~decanoyl cycl ochexyl ) -quorobemEene mlerr], [err]-'
4- (trans-4-n-undecaneyl cycl ohexyl ) -fl uor obenzene, .

~4-(trans-4-n- dOdecanOYTﬁﬁggﬁﬂﬁgﬁi%g #Fﬂg Qgﬂéegﬁe %%talned analogously. |

4-(trans-4-n-tridecanoy enzene

4\t rans- 4-n- t@i(eﬂaﬁéﬂaxhegeymeﬁéxbhe&yqqtqna%@awgnzanaewr]
4- (trans-4-n-pent adecanoyl cycl ohexyl) uor obenzene

4-(trans-4-n- hEX@ﬂﬁﬁﬁﬁﬂﬁL?ﬁébQBﬁylh?c1BhéQyQQeEmw@robenzene m. 53 Cl—20°
4- (trans-4-n- hept adecanoyl cycl ohexyl)-fl uorobenzene and 25 :

4- (trans- 4- n- ot bteansoklnyohibpeyytyclbhexghdntanerobenmene 2 A sol utlon of

58 g oft4éfrans 4- n- hept anoyl cycl o-- hexyl ) -fl uorobenzene, 45 g of

pot assi um ydrb*(ﬁnansthﬂsgbntyhyﬁcyzlahekydﬂ&&&uardhymzdnaqf di et hyl ene-

gl ycol- 0 014840 - 14 is warned from 1000 to :1950 in the course of, 3 - o
hours. After cle(tnanshé<nenentenoyileyalohesyd )mflvbonehenzene Bd &5 amb-30°.
the m xture i's extracted with 200 m of thy- lenechloride. - The -
sol'vent and, a§-é’ﬁraaéoﬁr&emﬁﬁthﬁlbutvﬁ'&nsUF:V@EhohePCIYé- rdduprgbensienaw e are

distilled off th t d.t
ety hnee 4 n, HepCETeDsranbEoRe LRy BHEY B 76N Lo L eifder qhenzene,

'Wﬂ%%ﬁ%&%ﬁﬁwﬁﬂhﬁwﬂm”m
30t ane 2 o poEyFelRr ARy LRy ERERRERD YR oo Lo )fgorovenzene,

o 4—(trans—4-(3-methylpentanoyl)-cyclohexyl)-fluorobenzene
' 4-(trans—h-(2—methylhexenoyl)-cyclohexyl)-fluorobenzene
_ h—(trans-h—(2—ethylpentknoyl)—cyclohexyl)—fluorobenzene
| .4—(trans—A-n-octanoylcyL;ohexyl)—fluorobenzene
15 4—(trans—h-n—nonanoylcycTohexyl)—fluorobenzene . 540 Cl-lO
| -4—(trans-h—n—(Bfethylhepuanoy;)—cyclohexyl)-fluorobenzene,
E 4-(ffanséh-n—decanoyléyélohexyl)ffluorobénZene,m.580;015260
44(trané;ﬁ—néundecénoylcyclohexyi)—fluorobehzéne
| _,k-(trans-h-n—dodecanoylcyclohexyl)—fluorobenzene
20 fh—(trans-A—n—trldecanoylcyclohexyl)-fluorobenzene _
| . 4—(trans—h-n-tetradecanoylcyclohexyl)-fluorobenzene m. 60 Cl+5
4—(trans-h—n—pentadecanoylcyclohexyl)—fluorobenzene
'A-(trans—h-n—hexadecanoylcyclohexyl)—fluorobenzene
-4-(trans-h—n-heptadecanoylcyclohexyl)—fluorobenzeneand
25 4-(trans-h-n—octadecanoylcyclohexyl)-fluorobenzene.
| 'Example 2 . .- | _ |
S 3 A solutlon of 58 g of 4-(trans—h—n—heptanoylcyclo-_.
_'hexyl)—fluorobenzene 45 g of potassium hydrox1de ‘and
'30 g of hydra21ne.hydrate'in 200 ml of diethylene glycol'



(trans 4- -buTyIcycIohexyI) flu gRe, -
4-(trans- 4}Psobutylcyclohexyl) flﬁgrgggéggne o IR

\JA (trans-4-n-pentyl cycl ohexyl) - fl uorobenzene, m. 360, d-[err] 15" 4-
~trans-4~(2- met hyl butyl ) -cycl ohexyl ) - fluq#Fbenzene'15 _ o
4-(trans-4-(2-nmethyl butyl). -cyclghexyl) uorobenzene, 4- (trans- B

4- n- hexyl cycl ohexyarmed| foowbéRensp 195° ‘in the course of 3 hours.
- 4-(trans-4-(2-nethylphenyl)-cycl ohexyl)-fl uorobenzene, '
4 (frans-4-(3- Aﬁtﬁylgeﬂlyng §§§|naagynpnfmaaﬁumﬁnzém@ ml)oﬂpwater are -

‘trans-4-(2-meth Ihexyl cl ohexyl ) -f 1 uor obenzene, - o
- 4-(trans-4-(2-@ ﬂ?@pﬁﬂ@ytﬁecybkﬁﬁ€ﬁyﬁﬁ ﬁﬁﬁ€ﬁ§$€ﬁz@ﬁ§h 200 ml of methy-

‘jl %EEEE ;1523'%2% Ié%-Jig{::‘i)a?l.) ;;Lhéfggi fluqr benze'a]nseaézz 'ﬁroPe Wlth
i (rrans-a?hed Cﬁeiﬁsﬁ e rasftélr;} Frzé‘ﬁgs Feagd SdigFilled off from
(L ane o GBHECHEEb 8 e dab) HOKGRBRS SR neptyleyelonexyl)-fluoro-
j Etrans 4-n- tﬁ5ﬂ2§ﬁ%§%ﬁi8ﬁ6ﬁ¥ﬁéﬁégu?Eog% %allls QEOﬂeHr vyl a%F014840 -

trans-4-n-tetrade cycC uor o zenem

15 - 4-((rangagen- ppacadeny Ychoh%ﬂ)cil-w%benzene
4-(trans-4-n- hexadecy cycl ohexg - f1 G0r obenzene, -

4-(trans-4-n- heﬂtadeCYTﬁéCf@m§6Wthfbbﬁb@bﬁﬂée@?ea@$talned analogously
4- (trans-4-n-oct adecyl cycl ohexyl )-fl uorobenzene. 5 . The - exanples

- whi ch foHlﬁNrE¢étﬁahe-h#éﬂhﬁleyy&ohbﬁbldh@@u@MbbEhZ§H§Ndlng to the
i nvention: Exanple 3 A mixture of 27 %of 4-(trans-4-n- propylcyclo-

hexyl ) - benzon|b%(teansQA%MGpréPYﬁcgniohemyﬂémmmuqmdbﬁnzqde,nh 32° 01-40°
h-(trans-h—n—butylcyclohexyl)-fluorobenzene '

4—(trans-4~1sobutylcyclohexyl)-fluorobenzene
| 4-(trans-h—n—pentylcyc1ohexyl)-fluorobenzene nL 360 Cer5
"15 'bf(trans—h-(z—methylbutyl)—cyclohexyl)ffluorobenzene,.'
'4—(trans-4-(3—methy1butyl)-cycloﬂexyl)-fluofobenzené;:“-
':“4—(trans-h—n—hexylcyclohexyl)—fluorobenzene
4-(trans—4—(2—methylphenyl)-cyclohexyl)-fluorobenzene
1 4-(trans-4—(3-methylpentyl)-cyclohexyl)—fluorobenzene
20 4—(trans-4-(2-methy1hexy1)-cyclohexyl)—fluorobenzene
| 4-(trans—h—(z-ethylpentyl)—cyclohexyl)-fluorobenzene
]i4-(trans-h—n—octylcyclohexyl)-fluorobenzene _
3_h-(trans—h-n-nonylcyclohexyl)-fluorobenzene m. 39° Cl—5°
4—(trans-h-(B-ethylheptyl)-cyclohexyl)-fluorobenzene
-25; 4—(trans—4-n-decylcyclohexyl)-fluorobenzene m.46° c1-5°
| 4-(trans—h—n—undecylcyclohexyl)-fluorobenzene -
4—(trans—h-n—dodecylcyc1ohexyl)—fluorobenzene
"4—(trans-h-n-trldecylcyclohexyl)-fluorobenzene
_ h-(trans—h-n—tetradecylcyglohexyl)—fluorobenzene,ﬁn”57°,giri5°



* 10'ben2anjrnlé 13 % of 4'(trahso4om4946fylcycrdhexyl) 4" - cyanobrphehy
and 21 % of 4-(trans-4-n-nonyl cycl ohexyl)- quorobenzene has a nenatlc

\_.phase-in the tenperature range from-10 to- +55. - The dielectric
~ani sot r-opy i's +10.2 and the viscosity s 20 cSt. "The correspond 15. |ng
-~ dielectri-c which contains no fluorophenylcyclohfxane according to the
i.nvention but 4§ tSeRéHi~S-pentadesylaye arebenzenrepsity of 32

¢St. The diel ctric according to the invention is out- st andi ngly sui table |
for use in di Got T amReT R ASEE Y TS HR ISP TR RAA el | Bxarpl e 4
A m xture of' 4 (tr ns-4- | 0- _hex nzonitrile, 16.5 %
of 4-ethyl- §ﬁ‘8ﬁs emtfd%qyﬁci# &9 Qyﬁ‘l? %h%TH}r 17.5 %
of 4- 25 (tra S n- pe t C cya hen 7 % of - : N
4" -cyanopheny P’ ﬁ;‘(' Iz‘ il_r?%% 3%13?)& ér?&%%ﬁﬁgeﬁﬂﬁoeb AR % of
. 4-(trans-4gn- heptylcy h f he
" tenperat urg_ range from e?’i%%léfg %%%ﬁhm}éré;ﬁﬁa C]a#r){@fi %&é
~+12.5 and theg Wordd i e correspondrng
di el ectric whi 3% g&%?a?ﬁlﬁgﬁ rop%%yﬁ cyc ohexanetlaccor ding to'the = o
~invention butEkgmgq@e sesidentical in conposition has a viscosity of 40
.cSt. 5 . The dlelectrlc according to the invention is very suitabl e
for display units basgdmaxtihie tof Sted W%%ﬁé-»h-&%tdpﬁ@éﬁtr&ar al so.

'|n the form of matri x di-s-
: hexyl)~benzonitrile, 39 % of 4-(trans—h—n-pentylcyclohexyl)-

1oe benzonitrile, 13 % of 4-(trans-h—n—pentyloyclohexyl)—4'
-cyanoblphenyl and 21 % of h-(trans—h—n-nonylcyc1ohexyl)— :
_fluorobenzene has a nematlc phase in the temperature
}' range from -10° to +55 . The dielectrlc anisotropy
" 1s +10.2 and the riscosity is 20 cSt.  The correspond—
15 ing dielectric which'contaihs no fluorophenylcyclohexane
accordlng to the 1nvent10n but is otherw1se 1dentlca1 in
compos1tion has a v1sr031ty of 32 cSt.
| The dielectric accordlng to the invehtioh is out-
.' standlngly sultable for use in dlsplay elements based on . - - e
.20 the tw1sted nematlc cell. |

"Example 4
A mlxture of 24 % of h-(trans—h-n-butylcyclo- )

: hexyl)-benzonltrlle 16 5 % of h-ethyl—h'—cyanoblphenyl
12 -0 % of h-n—propoxy-h'-cyanoblphenyl 17.5 % of 4~
25 _(trans-h-nrpentylcyclohexyl)—4'-cyanoblphenyl 7T % of
h'-cyanophenyl 4-(trans-h-n-pentylcyclohexyl)—benzoate
and 23 % of h—(trans—h—n—heptylcyclohexyl)-fluorobenzene
- has a nematlc phase in the temperature range from -6° to

+61°, The dlelectrlc anlsotropy is +12.5 and the



- : . .
pl ays Exa-mpl e«5 10 A mxturq)qjlzfg[}d% of 4- (trans 4 n- propyl cycl 0-- @
hexyl ) -1-n- butyryloxybenzene 19 % of 4=n-propyl cycl o- hexyl - -
*(trans-4-n-hutyl cycl ohexyl )-benzoate, - 14 % of 4-n- propylcyclohexyl

- 4-(trans-4- et hyl cycl ohexyl ) - benzoat & aA6d-20 % of = . .

4- (trans-4-propionyl cycl ohexyl ) -fl uor obehzene 15 has a nematic phase in the
- tenperature rubgeobity is & eb5. TheTke rdieaipecidiing ahiielnd e | #hiBh?
and the viscosity-is 30 cSt.- . The correspondi ng diel ectricwhich contains

no~¥!| uor Ophenybugbemsemélmmpauanglmam%mmmmg|sootﬂnerwu se
|dent|cal in conposition has a 20 viscosity of 36 cSt.. Thi's dielectric
according to invendiom bwt is wiherpdiss alsﬂm:;caélulmtdmnpmn.tiimIMS a.

- el enents which_operate on the basis of dynam c scattering. 0 014840
Patent O ai ngVA8FosA&Yc St F@cﬁ% states CH DE, FR @B, IT and NL. 1.
Fl uor ophenyd -t rans-cygl ohex es of. the fornula [-err mhereln Ris an '
al kyl groupg’with 1 to&%? 5 Sﬁtgﬁsnécaﬁadznﬁs |¢W§' QiﬂﬁdliﬂYﬁEVor a

et bt o SocbRrbAu e oy Y8pIAD- I K hRIZ 0ES % sttd hemg o for
o 1 g - LR
3_|s elther a 9§1Q9§¥| group or .a nethylene group, charac~
Example 5 o _  _. tl _
10 A mlxture of 47 % of 4-(trans-h-n—propylcyclo-
hexyl)—l-n-butyryloxybenzene 19 % of h-n-propylcyclo-
hexyl 4-(trans—h-n-butylcyclohexyl)—benzoate ‘14 % of
| h—nrpropylcyclohexyl 4-(trans-4-ethylcyclohexyl)—benzoate
and 20 % of 4 (trans—h—proplonylcyc1ohexy1) fluorobenzene
15 has a nematlc phase | in the temperature range from -5° to
E +65 . ‘The dlelectrlc anlsotropy is —0.2 and the
'v1sc051ty is 30 cSt. The correspondlng dlelectrlcwhlch
contains no fluorophenylcyclohexane accordlng to the
| invention but is otherwise identical in comp031tlon has a
20 v150051ty of 36 cSt. '_ -
This. dlelectrlc according to the 1nventlon is very
-_partlcularly sultable for: dlsplay elements whlch operate

. on’ the ba31s of dynamlc scatterlng.



terlsed |n t hat cyclohexene and - fluorobe@igggoare reacted mnth a carboxyl i
acid halide of the formula (I11) R CO Hal (1'T) wherein R has the

\abovenentloned meani ng and Hal is chlorine or. bronine, in the presence of a

Lewi s acid and if appropriate in the pregeﬁce of an inert ‘solvent, at a

A

Y

t enper at ure .between -50 -and [err], and; in'the initially obtained. conpound .

~of . the forrmula (!) wherein Z denotes a carbonyl group, this group is
optlonally reduced to -a nethylene group in-a manner mhlch is.in itself
‘kown. 4. - - Use of a fluorophenyl -trans-c¢ycl ohexane of the formula (I)

0 014840 -2- wherein Ris an al kyl group with 1 to 17 carbon atons and Z is

~either a carbonyl group or a nethylene’ group, as a conmponent of .a liquid -
crystal dielectric for electro- optical display elements. 5. . Liquid

crystal - di el ecPaten®i Chaams| fast theocontraptiagt statksr o, DE STR, IGB} Tatand NL -

- contains at | east one f1uorophenyl -trans-cycl ohexane of the for mil a (1)
wherein R.is aheal kyl Blugpophehyl-tvenz-cychohezanes ahthg formitadd)a -

car bonyl group or a mnethyl ene group. 6. - Electrooptical display el ement
based on a liquid crystal cell, charg i sggd—\n that the liquid crysta
cell contains a d|eIectr|c accorgrﬁg —Pat ent d ai for the

‘contracting state AT 1. o Process tor. th

_fluorophenyt-t% ggélnYﬁ|0he§g“giky£ Eg%ugoa a (t% 17 carbon atoms and

pf epar ati on of

Z is elther a carbonyl group or a methylene group.

-2, Fluorophenylcyclohexanes accordlng to Claim 1,-
'Characterised-inthatI{dsﬂafstraigthChain alkyl group.
__3;' | Process for the preparatlon of fluorophenyl—trans—

cyclohexanes of the Pormula (1)

é-zs . (m)'

'.whereln R is an alkyl group w1th 1 to. 17 carbon atoms and
Z is elther a carbonyl group or a methylene group, charac-
'terlsed in that cyclohexene and fluorobenzene are ‘reacted
with a carboxyllc a01d hallde of the formula (II)

' o R-CO-Hal - - (IT)
wherein R_haa-the abovementioned meaning.and Hal;isl
chlorine or_tromine,'in the-presence of a Lewis acid and

'aif'appropriate'in-tne presence of an inert 501vent, at.a
temperature between —50° and +100 and,in‘theﬁxﬁtially
1obta1ned compound of the formula (I) whereln Z denotes a d
'carbonyl group, thls group 1s optlonally reduced to a
_methylene group in a manner which is’ 1n 1tse1f known.-

4 . Use of a fluorophenyl—trans-cyclohexane of the formula

()



e

RZ ~ <&, « F (1) whereip Brhssgn al kyl group with 1 to 17 |
- carbon.atons and. Z is either .a carbonyl group or a nethylene group, characs
\Yerised in that cycl ohexene and fl uorobenzene are reacted with a carboxylic:
_acid halide of the formula (1) R:CO Hal 2 = (1) wheréin R has the
'~ abovenentioned nmeaning and Hal is-chlorine or bromne, in the presence of a
“Lewis acid and if appropriate in thg—p{esemaes of an,nert solvent, at a

0 014840 -3- tenperature betwedrZ lﬁ ' Fand,( i/n the initially

~ohkt ained compound of the fornmula (1) /7 denotes a carbonyl group,.
- thi's group is optionally reduced to a nmethylene group in a manner which.is
in‘itsel f knowhefein R iUseanf adkfrlugroppemittht dars Qyk lcaroanatmd femd
formula (I) {err]: wherein Ris an alkyl - group with 1. to 17 carbon atons and -
~Z i's either a-@at8oejthgroapcarbanydt gybupeogr aumedhyd ooy, s &

liquid crystal diel'ectric for_electro- optical display elenents. 3.

Li qui d cryst al cemperenti efwat higuidearystad ddelegdmdst Lorvledrenditn+ sed in
~that it contains, at |east one f]luorophenyl-trans-cycl ohexane of the fornula
(1) wherein R PBtaR24| §PPERBUBLAREATE <t 0 17 carbon atons and Z is either a

~carbonyl group_or a mejhylene group.. 4. .. .Electrqoptical display el enent
. based on a Ii qard c-rysi‘éﬁu& Ingéﬁg;aéféﬂ-Fggﬁ'an:ﬁlW%t at%é—ﬁﬁﬁﬁji'@’%r%@%‘al

ponents, characterised in that it contains at least one

-'fluorophenyl—transfcyblohexane of'the-forﬁula_(l)

R-Z {la" {.:'p_f

wherein R is an alkyl group with 1 to 17 carbon atoms and

yA is{either a cafbonyl grbuplqria methyiéne group;u

6. --Electrooﬁtical_dispiay'eleménf'baséd'oh a liquid |
"crystal cell, éhéfacterised.in_that'thejliquid crystal
- cell contéins.a dielédtfic according,to.blaim 5. |
-_Patent Claims fpr the contracting-staté AT

1. '; Process'for the preparation.of'fluqrdphénYI-trans; '

cyclohexanes of the fdrmula_(I)

. whefeiﬁ R'ié én'alkyl:group'with'ljfo 17 carbon étqms and
z is_éither:a éérbohyl'group or_élméthylené group, gharaé- o
térised iﬁ'fhéf Cycldhexéne'and1fluorobénzene_are_reactéd
ffwithfg carboxylic acid halide bf:the'formula (IIy
o - 'R;éo-Ha1  o (I1). |
' ﬁherein R has:the;abovéméntionéd meaniﬁg and_Hal.is
chlofine or bromine, in the_presence'of_a?Lewis.acid and

if appropriétefin.the presence of an inert'sblvent, at a_'



cel | cont ains a'diel ect ri ¢ accor di ng t@_l@@ m 3. (Transl ation of- German @
text) 0014840 Clains for th Contracting States CH,DE, FR GB, 1T, NL- (As
\prlnted ) 1. Fluorophenyl -trans-cyclohexanes of the formiula (1) wherein R
is an alkyl group with 1 to 17 carbon 3tgnms and Z is ‘ei ther a carbonyl
. group. or a mnethylene group. 2. Fluorophenylcyclohexanes according to Claim
1, charact er cemgeratiire tetween s¢5a7 githdchaoo®;! lerid,dimuthe iniBiatiys for
- the preparation of fluorophenyl-trans-cyclohexanes of the formula (1) [err]
erein R isobtadned cpmpound téf 1the fdrmaihol It edmereih Ziderotesraa
carbonyl group or a nethylene group, characterised in that cycl ohexene and
fIuorobenzeneaxb@nmiugnnhpwtthzscgrbupynscop¢i@ﬁﬁilykreﬂu¢@@ toraula (I1)
R CO-Hal (I1l') wherein R has the abovenentioned ieaning and Hal is chlorine
~or brom inkekbydexnsegroud in l@vremaerdwhichi isagm dpfsel® knrovhe -
presence of an inert solvent, at a tenperature between -50 and + 100, and,
inthe initi&ey obt &laﬁe@fo@ﬁﬁmmhenyﬂe-’emweyqzlphmeneuqf thgchormala’
car bonyl gro%& this group is optionally reduced to a nethylene group in a
manner which{f9 in i'tself known. 4, “Use of a quorophenyI-trans cycl ohexane
of the formula (1) [err] wherein Rrs groypw.th 1 to 17 carbon
atoms and Z is either a carboRyB—g 9 e K# group, as a. ‘conmponent
of a liquid crystal di-electric for goftical display elenents. 5.
Liquid crystal dielectric with at |east two conponents, characterised in
‘that ‘it contwhervein Redst amelliyibrgmbapywithaitstoyd7olcestbon dtome and
forlamula (I wherein R is an.alkyl group with 1 to 17 carbon atons and Z
is either a aLBoR}Whgﬁb@pomrhpnuirgreup groapmeahmﬁenﬁrgrqucaaudasplay ﬁ
el ement based on "a liquid crystal cell; characterised in that the liquid
cr yst al cel | componens @fduaelleauict m%talngleaegl’tmm gor elecv"o- .

ontlcal d1sp1ay elements. _ ,
_3._ . quuld crystal dlelectrlc w1th at least two com—
ponents characterlsed 1n that it contalns at 1east one

: fluorophenyl—trans—cyclohexane of the formula (I)

* wherein R is an alkyl group with 1 to 17 carbon atoms and
Z is. either a cafbonyl_group'er a ﬁethylene”greup;
4, Elec'll:'ro.optical display element based on a liquid
'crystal cell characterlsed in that the 11qu1d crystal
g cell contalns a dlelectrlc accordlng to Clalm 3.

(Translatipn of German text)



d ai ms for. the,Contract i ng State AT (@&sop48hoed ) 1. Process for the (/
preparation of fl'uor ophnyl -t rans- cycl ohexanes of the fornula (1) wherein R
\Ls an al kyI group with 1 to 17 carbon atoms and Z is either ‘a carbonyl
-group or¢a nethyl ene group, characterd ded-in that cycl ohexene and -
fl uorobenzene are reacted with a carboxylic acid halide of the forrrula (II)
0 01484@iains fior 83 Cdmitracting States CH, DE, FR, GB, IT, NL (As printed)

(1) wherein R has the abovenentioned neani ng ‘and Hal is chlorine or :
broni ne, 1#'%%@’13!"6’3‘@'?&'@?59"%31%@eé%fm"%(ﬁd if appropriate in the presence
of 7an inert solvent, 2 tepperature between [err] and [err], and, in the’
Cdnitially obt__aRrre@ € @ F formula-(1) wherein Z denotes a car béyl -
. group, this group is Opt reduced to a nethylene group.in a manner
Whi ch i Swhdlein!RSEhA alkP@¥bup with 1887 @hrb8n bloHRAAR2aNitmel b 38vBoAY GHRPRX aRRtRfenthe
fornul.a drbgp.[err] wherein Ris an alkyl group with 1 to 17 carbon atoms and
Z i s eitherFlywroghebyinydiohgranes aceordingrtd Gigime hechgragtepisedhiv thatdbispotraight-cfaimalkyl
l.iquid corger-al- dielectric for electrooptical display elenents. 3. Liquid
crystal @f@@ﬁt1°eﬂwprw=s?tt°ea%fﬂuofmebﬂﬁﬁaﬁém'%hexétﬁaPéﬁ*ﬁé?ff“é‘@d‘)| n that it
cont ai ns at | east .one orgptmepyl -trans-cycl ohexane of the fornmula (1)
wherein R is aR-aid _.Fto 17 carbon atons and Z is either at
carbonyl group or a nmerflyl ene—Qroup. 4. El ectrooptical display elenent
- based onwkerkin@Lis 8n elkyigrélp wieH { to 10 lgaibas bediiserd ZieitHeab cibenyl gEpup @r 6 mestivedne
.cel | congraumsharactiedsesict that cynixherehierand flooCbanzend areReaceattvidod cayh&vpoamd haisie

Et at s coeftheforewe§)CH, DE, FR; GB, IT, NL (As printed) 1. = - '
- Fl uor ophenyl -trans- cycl ohexanes de fornmule I. [err] dans Iaquel le R

‘T epresent e un "' k"%S/I e.en Cl- Cl7 et Z represents un groupe car bonﬂ)

ou-un. grﬂh@rémriﬁia'gl’rle%ﬁve ELMQJ)J’I%‘Q%%%Q%%@&% hehn 4h@ préaURR A GREWRN
1, caracidd énﬁﬁaﬁ?o&ﬁté]liﬁae%rééﬁé@&f% ifertavahO bR eMb&étuRe BetivBed D80CHnai £ f0°,.
: . and, in the initially obtained compound. of the formula (i) wherein Z denotes a carbonyl group, thls
group is optionally reduced to a methylene group in a manner which is in itself known.
- 4. Use of a fluorophenyl-trans-cyclohexane of the formula (1)

‘wherein R is an alkyl gr‘oﬁp With 1 to 17 carbon atoms and Z is either a carbonyl group or.a methylene
group, as a component of a liquid crystal dielectric for electrooptical display elements.

5. Liquid crystal dielectric with at least two components, charactensed in that |t contains at least one
fluorophenyl-trans-cyc!ohexane of.the formula (1) -

R-—;F

whereln R is an alkyi group wuth 11017 carbon atoms and Zis elther a carbonyl group ora methylene
.- group. o
E 6. Elactrooptlcal dtspiay element based on a liquid crystal cell, charactensed in that the hquld crystal
. cell contains a dlelectnc according to Claim5. - . :

CIalms for the Ctmtracting Stata AT (AS prln'ted)

1. Process for the preparation of fluorophenyl-trans-cyclohexanes of the formula (l)

B_.ZF | .- } | )

wherein R is én atkyl group with 1 to 17 ttarbdn atoms and Z is either a carbonyl group or a methylene

group, characterised in that cyclohexene and fluorobenzene are reacted with a carboxylic acid halide
~ ofthe formula () : .



3. Procedg «de spreparation des fl uor qphemsad r ans-cycl ohexanes de fornule If.£.).
[err] dons laquelle R represente un groupe alkyle en C1 -C1l7 et Z ,
\Jepresente un groupe carbonyl e ou.un groups nethyl ene, caracterise en ce

- -que |'on fait reagir le cyclohexene- le fluorobenzene ‘'on presence d' un
‘aci ds de -Lewi s avec un hal ogenure d aC| de car boxyl [ que de fornmule 11 - .
R-CO Hal R— a
'(II) dons Iaquelle R adla S|gn|f|cat|on i ndi quee ci - dessus et Hal
: epr es QyHePeih R haHHHRIaBo i anBolddIn@aning\6AB HUAS LIREMIAlor BROMME FRAG BreSedtd of & LaABT
i.NErt e,acki andéf dpprapeiawtinithe padskhdeiof de inelBolent, 4t @térhpeitutebebsencc e and + 108mMs
I e corrmdemdbe initiathy lobtainedizbepgurshofithe figrelacll) wizensin [Zadpnetes 2 qagpnelspotme tois
gr oupe Ep¥RjeARYesallvyadycedie a methvieappoup infemanaa whieh sétitsgl keawsoi , en un .

- groupe n&t§P fé"°“ZPhe[‘){'rtf3“§&Y‘f’ﬂ??"él"‘q.ﬁf“?qfBB?‘B?)WenyI -trans- cycl ohexane de
formule | [err e~R represente un-groupe alkyle en ClL -Cl7 et Z
“represente unkg Fun groupe nethytene, en tant quo

i que~a@ cristaux liquides pour elenents d af fichage

conposant d' un dlelec,
" el ect r owiggeéin QULSN alkyl gloup Wi 1010117 ic8f86n Btofisiadll AUseithieflsltalbSnyBgrlp BDA ﬁﬁﬂd&m
' ‘CoNpo's &grbun, asscEmpementd a iquid erystal ditlectdatar rlecaappticalnisplanp elements.. -
| uor oph@rhjquid grestal-disjedtridwiztam leasfawp cemadrenseeharactierised intbared dogtadsrae paes:ent S :
“un gr ouperephryidrapnretciohexanest the feepialent e un groupe carbonyl e ou un groupe
met hyl'ene. 6. El enen ekage el ectro-optique a base d' une cellule a -
cristaux |iquRded—<€ etF ee. que la cellule A cristaux |iquides.
“.contient un dielectrig ofi 1 a revendication 5. Revendications
- pour | Gitedreio Rtis acimm@%p withs! tpn7 Bire 6y aﬁmslahazwadea EdrBHRA @tTthBrdﬁﬁthylene _
~fl uor ogr | -trans-cycl ohexanes de formule | dans |laquelle R representezun
- groupe afBactioepticalidispiay element pegedeoaiineidgrystp erlipehacastdsiseryinghas the linuighaovstd
met hy| Al contaips,g diglepisic agferding Wifdaim3on fait reagir le cycl ohexene et le _
“f1 uor obenzene en presence d' un acide de Lewi s avec un hal ogenure. d aci de
' car box -
(1) dﬁ\é;qﬁggag?éﬁﬁ%gé ééfsg%ﬁﬁga%ﬁt%ﬁﬁ R&l Sﬁe?asclr Hess%s ép[ml%ﬁ r'epr esent e
e chl ora. mbrbﬁieh?lQFﬁhs-cyclohexanes de formule!l '

dans laquelle R représente un groupe alkyle en C1—Ci7 et Z represente un . groupe carbonyle ou un
groupe méthyiéne.

.2 Fluorophenylcyclohexanes selon la revendlcatlon 1 caracterlses en ce que R représente un
groupe alkyie a chaine droite.
3. Procede de préparation des fluorophenyl~trans-cyc|ohexanes de formule I

_dans l?aduelle'R représente un grodpe alkyle en C1—~C17 et Z repres'ente'un groupe carbonyle ou un
groupe méthyléne, caractérisé en ce que l'on fait réagir le cyclohexéne et le fluorobenzéne en
présence d’un acide de Lewis avec un halogenare d’acide carboxvhque de formule ll :

R—CO—Hal - o

- dans !aquelle R ala signification indiquée ci-dessus et Hal représente le chiore ou le brome,
- éventuellement en presence d’un solvant inerte, a une température allant de —~5G a + 100°C et le cas
échéant, dans le composé de formule | obtenu en premler et dans lequel Z représents un groupe
- carbonyle, on réduit ce dernier, de maniére connue en soi, en un groupe methylene
4. Utilisation d’un fluorophenyi-trans-cyclohexane de formule |

dans Iaquelle R represente un groupe alkyte en C1—C17 et Z représente un groupe carbonyle ouun

groupe méthyléne, en tant que composant d'un diélectrique & cnstaux liquides pour elements"
d'affnchage electro-opt:ques



event uel Iemam"en presence d'un sol vgnplieaote, a une tenperature allant g
-50.a + 100 C et | e cas echeant, dans le conpose de fornule | ~obtenu en
\.zprem er et dans | equel Z represente un groupe -carbonyle, on reduit ce .
dernier,” de mani ere connue ‘en soi, en un groupe nethylene. 2. Wilisation
d un fl uorophenyl -trans-cycl ohexane 'de5f'orrrul e | dans laquelle R represente
~un groups aI ky Ie en Cl-Cl7 et Z.rep resente un groupe carbonyl e ou un groupe.
met hy!| ened: D} T‘ f‘%%‘? ?aﬂp?g's(ﬂe é?ff‘??sdﬁ‘é %?'Eﬁ‘?’?ﬁéﬂ)?el‘i“q\ﬁ%ﬁg"‘ﬁﬁur
el enent SPsyf "8Ff’z§’8 ey fig5& Dielectrique a cristaux |iquides
ac

a“al moins det erise en ce qu'il contient au noins un
f1 uor ophenyl -t an fornul e dans |l aquelle R repesente un -
.groupe al kyle en Cl C17 et Z represents un groupe carbonyl e ou un groups
nmet hyl edans Mqu&leé?remesdhtafuhlg:ha:g@ﬂwlaem €L~ Gt et @Ureprsénts an @raupe catbohyle @uan
Cri st au@rqueg mq!'aéenecar acterise en ce que |la. cel I ule A crjstaux |iquides

contient 9 Ie plectione E doHne seliyle, g’tstaux liquides, caractérisé en ce que
' : tI a cel ule a cnstaux llq ides contlent un dlelectrlque se on la revendlcatlon 5.

Revendlcatlons pourl’ Etat contractant AT (As pr:.n'l:ed )

.1.Procédé de preparatlon des fIuorophenyl-trans-cyclohexanes de formuiel

..R____Z_@_@__F_ | o ')
dans laquelle R représente un groupe alkyie-én C1—=C17 et Z représente un groupe c'arbonyle ouun

groupe méthyléne, caractérisé en ce que [‘on fait réagir le cyciohexéne et le fluorobenzéne en .
' _'presence d'un acide de Lewis avecun halogénure d'ac:de carboxthue d= formule I :

'R—CO—Hal o m

,.dans Iaquelle R a la: sugmfncatlon mdlquee cn-dessus et Hal represente le chlore ou le brome,
*"éventuellement en présence d'un solvant inerte, 4 une température allant de —50 a + 100°C et le cas
- échéant, dans le composé de formule | obtenu en premier et dans lequel Z représente un groupe
carbonyle, on réduit ce dernier, de maniére connue en soi, en un'groupe méthyléne.
2. Utilisation d’un fluorophényl-trans-cyclohexane de formule |

R—Z’F o : S o
o dané laquelle R repres'ente un groupe- alkyle en C1—Ci7.et Z représente un. gréupe carbonyle 6u un -
groupe méthyléne, en tant que composant d'un- dnelectrlque a cristaux liquides pour éléments -
d’affichage electro-opthues.

3. Diélectrique a cristaux liquides 4 au moins deux composants caractérisé en ce qu ‘il contient au
' moms un fluorophenyl-trans—cyc!ohexane de formule

R aCaO=d

‘dans |aquelle R repésente un groupe alkyle en C1 —C17 et Z représente un groupe carbonyle ou un
- groupe méthyiéne.
4. Elément d’affichage électro-optique é base d’une cellule & cristaux hquldes. caractanse en ce que
‘la cellule a cristaux llqmdes contlent un drelectnque selon la revendication 3.



