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©132553 Description The invention relates to the use of bicyclohexyls of

t he forhula | [err] | wherein [err] and [err] are each al kyl- which
has 1_.-" 10 C atons 5 and in which one or two [err] group(s) can be :
replaced by 0 atons, .;and Cy is 1,4-cycl ohe1gkess, as conponents of | id-".

crystal dielectrics for eIectrooptlcaI géeglaﬁ gfﬁnents Li ke - simlar
conpounds for exanple those known from enl egungsschrift -

2,702,598, these substhhceevsot1QanrbeaDsedtastbenpsaenfsbotyblqhedycsysﬁal
dielectrics tﬁepaaphgugag for displays which are based on the principle of

the twisted cell, the guest-host effecy of the gefor- mation of aligned
“phases or the effect of dynan%c scattBr=Cynfy-B5 -~ . I The invention
was based on wmerobnecﬂ shdfRNdang @swvhshakle hhquhdhaéystal 1orcma$eﬁ§ni c

dse Whi ¢ch t abl t f d- t al l.ectrics. .
Thi s obj cbt i piEFBLHf obBa By FRE biavASPunta? tAE EBnbBRhaLeH: ovhe "
fornula I. . 29toms, and wwtheugh4genetaheintaueaea§ocompapeneatefoliquwd- g '
au o-crvotale g ur 8kt ebs or P GEPLRGELS BE, hEko B OBERNRREL, (S,
| i quid-crystal conpougu%ef$bﬂilﬂe eempeuo¢55héoarexaanbeathpeasknone 25

structural el eigptcdbhsh Qf)f‘éﬁléléuh?éﬂh?k?@tEO'PGZ 568 heﬁeeewsbselaaheued'
t hat 't he' ﬁ%cyclo exy Is f or mu 0 hot gbstructural

‘el ements tontHhi Yy T%? a3 eRPPRRENts; af oligy| nfr§s§ﬁlt pLefbFigge as
conpo- nents if daﬁnﬁchcaysfar dispesysi aﬁ:chlﬁraabasSHlaﬁ thet psidQ@iple

Possi bl e WiLh{ NelL @y sl f QqPLodtice il allice LI AULE- SRYRLE! o PhERESaRBYLD0 2

Tjtlvely | oW ani Sotf op§y and havl n
_ Wh| ch, in el evatowptetadl iigsed ayhas esrear stheasetifeatt bé dynawipl-ecottehe
.tmﬁsted cell /[or the guest-host principle, are distinguished by a
particu- 35 larly advant ageous_angl e dependence of the contrast.. In,
addi tion,7% he provi si Bhe oinY et igfpbamdeased ag tbenobiesthphafidnding

onS|derany neﬁlétaﬁﬂd'lE@@f&ucﬂW@ﬂﬁl or 2mesogenic compounds which are
suitable ‘as components of Liquid-crystal d1electr1cs. This
object has been achieved by the prov1sxon of the compounds

~ of the formula I.

20 ' Although general formulae for components of
liquid'crystal mixtures which formally embrace the bicy-
clohexyls of the formula I have already been given in
GB-A 2,078,389 and GB-A 2,080,561, the'liquidchystal
compounds from the state of the art have at Least one

.25 structural'element which contains n-electrons._ It has

| _hnow been found that the b1cyclohexyls of the formula 1,
which do not have structural elements conta1n1ng
n-electrons, are excellently su1table ‘for use as compo-"

_ nents of l1qu1d crystal dielectrics. .In particular, it 1s'

30 possible with their aid to produce stable Liquid-crystal
phases hav5ng a relatively Low optical'anisotropy and having
a high nematic character which, in electroobtical display
elements based on the principle of the tu1sted cell and/or
the ‘guest-host pr1nc1ple, are d1st1ngu1shed by a part1cu-_

35 larly advantageous angle dependence of the'contrast.

| In add1t1on, the provision of the compounds -of the
formula I broadens cons1derably, in a very general manner,

o 2 _ : _



9132553 t he range of Liquid-crystal substances which aredsuitable froma
vari ety of technical aspects relating to use for the production of ne%§é$c

m xtuges. The conpounds of the fornula I have a wide range 5 of
application. Depending on the choice of 8h3288®stitu- ents, these -

conpounds can e H§r§§’e ag¢ L @a&ecm@uaéébgiamghmgwgrswﬁmmg

dielectrics are nlnant com Pposed 0SSi OWeVEr, to
add conpoundsf%ﬁmt?mﬂ?&ﬂ?ﬁﬂeﬁf ¥%FW"hﬁ?H SLAIE babéthﬁﬂeFPaﬂsebéPOnglng

10 to other. Eﬂ@gﬁﬁ@d@ﬁtﬁ@mp@ﬂnﬂ§matﬂcOmdgfuﬁghexert an in- fluence on the.
optical ani sotropy or the a g gdence of tpe goFtrast ot ‘'such a
dielectric. .In the putlte siafroun % LbnbhEntR Bl e nt RaY LR iderBange

col our | esss angf fapph Meqma:hcrylsewendriasg)phmsesemhdslime 16f aheeﬁpasaﬁ vue

range i oh | E0YANAAEOLSkYe SARLL S8 K01 SLECKLOPRL! 6RLo Vg e TUPY Bi°

very resista he™ i nvent1 on ere
rel ates to thehighe bqurﬁrtmm$bmhd%1@Ethe1¢%rmn¢apredsmconpbhnnpgmof

liqui d-cryst ajody; di €l etdi $6 pdd $1b e, nméuéwﬁ swuswre&mebe%@gsf

contain- ing em!ﬁ{lectrons The. i nvehtion also relates to I

crystal diel YR & nfhgt YT dashy phal Chapeumatef 12 he PSFﬁﬂﬂé"B and |

to el ect rtmptud:adtmb:spdlaa/sseésermﬂtcsommm ngnddaeaeetfbcswﬁttth1hype 25

In the preced# l%andfollovm text, unles any- ghngc ' '
€

trary i X
_expressly recor S IR W I H AR S 'd°'ﬁ§/ "5 ?h%" ?ﬁéef’aapﬁst ed.
The |nvent|omﬁwﬁhﬁe&pntrqutotnswnhtm dhelmséro¢ t he blcyclohexyls of the

formula | -wherein 30 g the pu §ﬁ&puﬁ&%y$rogﬁgl¥g;¥u gv&ng

1-T0 C. atoms, 3- oxabutyl net%ox eTh oxape oxa-
3-, 4- or 5- dM&héﬁWOUQ¥esﬁla"¢5fQRNGLU%%h%p%WYStB mqsonsases w@th1n

I& OanCtWS 1$'téhpeﬁ%tuK% réhgé"w@T@Kawsnﬂ@V&ntﬁgeodsly5sat@ate& fof- Of
9- oxadecyl, 1, 3-di oxabu thox met hoxy

2, 4- di oxapent%"le‘btr"°°lp'§t"yal1 %e. 1 18y 2l e very. 2%?‘%':3"& B&aﬁ%ﬁwcéﬁa'q
Is 1, 4-cycl olean eared dsigtonponent s of | qU| d- crystal dielectrics for
electro- -3  The invention therefore relates to the use of the
compounds of the formula I as components of Liquid-crystal B
20 dielectrics which do not have structural elements contain-
ing m-electrons. The invention also relates to Liquid- ;
crystal dielectries containing at'least one compound of the
formula I and to eLectroopt1caL display elements conta1n1ng
d1electr1cs of this ‘type.
- 25 - : “In the preced1ng and foLlow1ng text, unLess any-

'%J_ ) " thing contrary is expressly recorded, the radicals R1,

r?

and Cy have the meaning 1nd1cated
~ The invention relates in part1cular to the use of
. the b1cyclohexyls of the formula I where1n '
30 'R1 and R2 _
' C atoms, 3- oxabutyl (= 2~ methoxyethyL) 3 -oxapentyl, 4-oxa-
pentyl, 3-, 4- or 5-oxahexyl 3-, 4-_ 5- or 6- oxaheptyl
" 3-, 4-, 5-, - or 7-oxaoctyl, 3-, 4-, 5-, 6-, 7- or 8-oxa-
nonyt, 3-, 4-, 5-, 6-, 7- 8- or 9- oxadecyL, 1,3~ d1oxabutyL
35 (= methoxymethoky), 1,3-, 1 - or 2,4- djoxapentyl or 1,3-,
. 1,4-, 1,5-, 2,4-, 2,5~ or 3,5-dioxahexyl. and o
' Cy is 1,4-cyclohexylene |

are each akaL or alkoxy having 1-10

as components of l1qu1d crystal d1electr1cs for electro-'
-3 - h
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0132553 optical display elenents. In the conpounds of the formula I,
preferred stereoi soners are those wherein the two 1,4-substituents are_in.
each ¢dse in the trans-position relative to one 5 another. 1 2
tadicals R and R are preferably alkyl hat82§53 - 10, in particul ar 4,

5, 6, <7 or '8, gggpsd dagl § or -al koxymet hyl each of which has up
to 10, preferogt , 1§H ag PeﬁLKP§Y8 C-atons They are 10 preferably

I'inear and are therefb?etb?eFEFaBP?dﬁreﬁthebUPYWUlEeﬁvypreﬁéxyﬁd hept yl

~and octyl andsgéf@o et bRKY's EFQDQdeebUh@K¥1np€HEOXVo h?RLQKBstQQhQ%ks

met h thyl, eth thyl . but thy t th
nexoxymothy! &5 HontBRgnbrhg  RaRhe aF EENREPRYT £ BOnFL ataVenaay Phegotyi

met hoxy, n®noxyotlWlecoxy, octoxymethyl, non- oxynethyl and other |inear

oxaal kyl and dloxaalkyﬁ? fggggaLSUQM 9§d3 bxgpgthggeribggtQQ§¥?thyl)

- 3-oxapentyl, 4-oxa-. oxah
6- oxaheptyl , WBaviag 8, on Faokieetyr, 33- 4,45 &, 760r 8, 6r a3og%a- 20

nonyl, 2-, 3- and- al§6 a@kox7 or8aL96x?m9¥ﬁ¢€C¥Echlo3 dh1cﬁxﬁggtﬁb Qo
nethoxynethox xapen 3 1

2,5- or 3,5- dyémaM%%ﬁ?'aQbhpgunﬁs he' fo%nﬂra 8y Fa@FﬁstraﬁEﬁédaWan ’
groups [efd] prefiépib(ertinean @ﬁcasr@nahbyeberefprawerhan9ep25pymwnng to -

can e part Retst Y anble, HEHITT Hebb AL dRfT KFeulend BEa T RRRER S They
are opticallypa@nawn, bwﬁoay;ubentbxﬁnchedtgxnupscFexv} metpeuvhedmymot
_fgp;]tg:”[g?;ftiﬁéﬂ%QpﬁyPhabfggéggQQFQQL,39utoxrmeihyLBrBFEQSQyPQQM9QLS _
(sec.-butyl) Bexexymehyl ﬁ?%p??ﬂt9§bﬁﬁt97f Enﬁeﬁhypbm?thLB ﬁéﬁh}bbutyl
(i sopenty{s, ﬂbﬁ?thY$@@ﬁIy|meBhG?}th9€@ky| décaﬁyhybbexxyme2h9thyhnnhexyl
2-propyl pentyl, % éer oX ﬁ ﬁ tHé R g i oups
eyl but XAy RE TRy et 2LigeAGI 0% aahks PKIRbENLoBg ouPS,
2- ethylhexoxysudhrmxr&4Mexmuny1(#92hyéhbpkp!¥hy2)oxa Bxapbhybhutykoam-
3- oxa- 4- nEthyplentyl., 3-, 4~ or 5-oxahexyl, 3-, 4-, 5- or 6-oxaheptyl,
3-, 4-, Sj, 6- or 7-dxaoctyL, 3—; 4-, 5-, 6-, 7- or 8-oxa-
20 nonyl, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-oxadecyl, 1,3-di-
‘oxabutyl (= mefhokymethoxy), 1,3-, 1,4- or 2,4-dioxapentyl
or 1,3-, 1,4=, 1,5-, 2,4-, 2,5- or 3,5-dioxahexyl.
' Compounds of the formula 1 having branched u1ng
groups R1 and/or R2 can occas1onally be of 1mportance
25 ow1ng to improved solubility. in the customary L1qu1d Crys=-
tal base materials, but can, in particular, be of impor-
 ‘tance as chiral doping substancés if they are Opticatty'
active. . As a rule, branched groups R1 or R2 do not con-
.ta1n .more than one cha1n branch1ng..- ' ' . |
30 . .Branched radicals R1 or R2 which are preferred
'_are'isopropyl, 1-methylpropyl (sec.~butyl) or'Z mefhyL-
prdpyL (isobutyl) 2- methylbutyt, 3~ methylbutyl (1sopentyl)
~ 2-methylpentyl, 3-methylpentyl, 1-methylhexyl, 2- ethyL- |
: Hekyl, 2-propylpentyl, 1-methylheptyl, isopropoxy, 2-
35 ;methytpfopoxy;'Z;methylbufoxy;'3-methylbutoky, 2-methyl- -
-pentoxy; 3-methylpentoxy, 2- Ethylhexoxy,'1 -methylhexoxy,
1= methylheptoxy, 2 -oxa=3- methyLbutyL or: 3-oxa-4- methyL-

pentyl.



pentyl. -4- - 0132553 Anopongst the conpounds of the fornula I, preferred
conpounds are those in which-at |east one of the radicals [err] andg r].
has opé of the preferred neanings indicated. Particularly preferre ups
of . corrpounds correspond to 30 the fornul@esassmnd Ib: A kyl - Cy-Cy-a

la Al kyl.- Cy- Cy- al koxy, erejn the alk and
al koxy groups have 1Amqn%it re épﬂ%ﬂﬂpd%ZOf th%:4$dﬁg'an B?efé?ably
| i near, and: tco@p®BIndsn@ ra ktwosgir mmthﬂ e ttadre asct |Qj'emtot:athe)rrdditetent

from one anotgferandThé P YIS Ofe e FF R . | P I LPAGH: bye ot NOdS-

-whi ch. are in thensel ves known, such as are descri - |n t |terature
(for exanpl e Piaf tife Lardd A fagimed Sravns %lﬂﬁ?ﬂws R HRERMNGeto

Or gani-scisan Gnerifod rin w&adunk;aﬁu @ugani ¢ Chem stry"), Ceorg- Thi ene- Verl ag,
Stuttgart), nanmely u r act onditions which are known and_ suitable
for the reactions ne%ﬁia eg tﬁ#i r]'5 respect it is also poss*%le to
make use of variantsAMhMMTQMﬂ&MﬂWLWWenBeIves known but are not nHEmtioned

here in detailpe lefs ndetshrer eaqcklfl'[]ﬁaen% aarLtHJl%t rqa,loq_rdéaol,'s ‘fanl al Sfo be {]é)]zged in

situin-a proce ure in whi ted fromihe Feaction

m xture, but rabdY fnmsdidat & yatr°é15 A @ rum e nap Y eingar conpbuhitie of the -

formula s Sltlubafaltwte@rfduwse 9 QW H D PT RIH B I G P e BEREHPErom D
particul ar keto 3 and al so, for exanple, aldehyde groups or free or

esterified hf&% ®dups. 15 Preferred starting materials for the
reduction corres- porrdlret @ otmp@ ufnaksmal fa tihe bwrmmre al naree Ch/mém@rﬁy or ben-

2605 1119 1 NGGRAA B RHCLAISANG IS AN Yr 8B AL R 00, roppe Lpst ead.
dfbr unc %?bup

- CH2- contdain a free o I orfal f1ed
(for exanpl ebard d]ﬂ d¢heup 12tcera|trlrlr‘tehéff00“rm>tﬁmnlt$ mtﬂmmnéMa\t@r)ks nstead -

of an H at omg,[iReqq woerbtelna@egv&teweac'h%&rre o quﬂﬂ@’%é}{ Gfd pe prepared
in a manner which is in itseLf Known Thus pheny
¢ Methods of Organic Chem1stry"), Georg-Thieme-Verlag, -

Stuttgart), namely under reaction conditions which are .
“known and suitable for the reactions mentioned. In this
5 respect it is also possible to make use of variants_whieh
' are in themselves known but are not.mentﬁoned here in
detail. ' | '
| If desired; the starting,materiats-eah also be
formed in situ in a procedure in which'they are not_isb¥
_10' Lated from the reaction mixture, but are'{mmediately re-
acted further to give the compounds of the formula I.
_ Suitable reduc1ble groups are preferably carbonyt
.groups, in part1cuLar keto groups and also,'for example,
aldehyde groups or free or ester1f1ed hydroxyl groups.
15 Preferred starting materials for the reduction corres-
| pond to the fermula 1, but contain a cyclohexene or ben-
'zene_rihg inatead of a eyclohexane ring and/or contain a
~-C0- group instead of'a_-CHZ- group_and/er contain'a'free |
or. functionally modified OH group (for example an OH group
20 in the form of its p-teluehesulfonate) instead of an H atom.
' " These etart{hg materials are either known or can be
prepared in a manner which is in ltself known. Thus phenyl-_'
cyclohexanes of the type R1-Cy -Phe- R2 (wherein Phe is a
1 4- phenylene group) are known from German Offenlegungsschr1ft
S -5 - '



i 2 cycl ohexanes of the type R -Cy-Phe-R (wherein Phe is a
1, 4- phenyl ene. group) are known from German O f enl egungsschrift -5-

0132553 2, 636, 684. Cyano bicycl ohexyls of the type R1l-Cy-Cy-CN are W
fron1GErnan O f enl egungsschrift 2,702,598013B58% these it is possi

to
orepare, DY L 098! Bai 22kl 303, o EAURR Rk EDS S MRS, LR AIRHECTR g
alsg belrepIabmdwbyfﬂontGesmahwdfoey$99uobsshoroyana,Hﬂeyéﬁéhexfmsnyhm&;e' :
car boxylic- ac f a 90@&, h d :
car bi nol s of ﬂ ? p$?§ Bgﬁ”gb B; 7' Carﬁgﬁgkg 5%%Q qugﬁngﬁgg EQ gqve '
can be- obtalnbmebQYPed&crﬁg GhecavaeHbﬁrﬁdneB késonrdsy ReAdchnyas 1 *

4-[err] -cysl ohexagpsps u\hah F UER2hdoREMBAURYS @h t @oh gyl @aheallko be
-Cy-MyBr gives, after drol¥3|s 1-( 6% |.ohexanolLs
|

whi ch can.be BeRbRFafchYt8 gromss. (HYQQLEVf‘& Ri 69 28% deygdohexyls
‘The reductlon%caas berbéi¢CEedacﬁdsdexanpbefobmutataﬂytyechydoogenamn@m at . -
t enper at ures bet ween_ahout an t rr ressures . :
bet ween about® ﬁ 56 539 é 8P@§ k %gg gggﬁtﬁg an alcoho%,
such as net hah Cyethaﬁbtobu |§epb®pahelOfamhctﬁerm0$acﬁ afy20y-CHOH-R
tetrahydrpgurap, (J&F b951Hbaxﬁyereﬁgc?ﬁbethesgﬁevéﬁeﬁﬁhﬁheﬂcﬁﬁﬁkﬁesa

carboxylic -acid, suc cetic acid, of a rocarbon, -such | '
cycl ohexane. Rr@¢hine &aBar9¥FS°hFéabP§F§rHBF9 Asioeangd; soepoynds &f pt or

g’d ﬁ' ;hsﬁanub@ ?@Pﬁ@VSdR?'nCPhﬂgéﬁrmOEsQtheér(hQHr6X§@E€ [err] or PdO)
_ : r Dr arc calc
s?%éntfun1cgfﬁbﬁﬁfé) #EPE¢FFK&P9h8F9P885 i h Répoﬁgs gﬁxd5|§5%bg°

reduced by th@1methﬂds R C}éﬁﬁen eny¢cushegenesc, anal gamated zinc or tin :
and hydrops i oriC actfls PeaLEE3BHYchR B8 B9Y8RYSaT G8ROLKaNpRLy! bgn SO of
in a heterogeneous phase con er/tol uene 4t tenperaturés be foween
about 80 and §fatalytioe WWdrogKnghmen eﬁstﬁgDHYGKGZFGebeﬁﬂéﬁérabpytlﬂ t he

presence of agndl kit 5067 #adKOhder PRESsuresablitgleROabold F0lawant, such

as di ethyl ere gl ycol or triethylene glycol, at tenperature :
Y g y bar in an 1ne¥t solgeXt, for exaggte an aicohol, such

~ as methanol, ethanoL or_1sopropanol, an ether, such as
20 tetrahYdrofuran (THF) or dioxane, an ester, such as ethyl
acetate, a carboxyl1c ac1d,'such as acetic acid, or a
hydrocarbon, such as cyclohexane._ So1tabLe catalysts are
" preferably noble metaLs, such as Pt or Pd, which can be
_ employed in the form ‘of oxides (for example Pto2 or PdO)
.25 on a support (for exampLe Pd on charcoal,_calc1um carbon-"
ate or strontium carbonate) or in a finely divided form.
Ketones can alsoﬂbe reduced by the methods of

Y o
N’

- Clemmensen (using zinc, amalgamated zinc or tin and'hydro-
chloric acid, preferably in an aqueous- -alcoholic soLotion_
30 ;or in a heterogeneous phase conta1n1ng water/toluene at
~ temperatures betueen about 80 and 120 ) or Wolff-Kishner
'(us1ng hydraz1ne, preferably in the’ presence of an alkal1,'
"such as KOH or NaOH, in a hjgh bo1L1ng.soLvent, such as
_ diethytene glycol or triethylene lecoL, at temperatures
35 -betueen'aboutliﬂﬂ'and 200°) to'give'the corresponding com-
rpounds of the formula I conta1n1ng a CH2 group 1nstead of
_the keto group. _ ' ' '
o ' Reduct1on by means of complex hydr1des is - aLso
-6 - )



35 ‘between about 100 and 2000) to give the correspondi ng com pounds of
"the formula | containing a CH2 group instead of the keto group. Reduct}
by.nmeans of conplex hydrides is also 6 0132553 possible. For’ exar@
aryl sul fonyl oxy groups can be re- noved r@&tiR%3%ely using [err], in

pa{}]lyful ar p;idysumfw SLﬁJIOrB’JQﬁWL@t{Wﬂyligéﬂuf@nfﬁaxp:gsfﬁ?b@egaﬁo 'L Yﬁer o
me gr oups, er an inert solvent, ‘such

THF, at tenpé\%\fetﬂ? ‘ﬁbﬁ%l\)e‘%enyaﬂ'b%’t"% Lawl'[e‘rr]" %ﬁbl"e”bi)h%"éah”be _

h%/dr (r)]ge][lat ed ebgeslm\;\aﬂﬁyd.fo){me“t?h)w dgridups %/dénhrb&yngk!dhdieedl Nt §1E§ h@élohetEWEF S

. of ‘the fornul e/ & east one, of the radicals :
-an al kyl gro \M?(esr'el eof]neeraltﬂ.y or" 1b wtgr%%lp‘(%'}t’ ha/ hb%%e 9?%5{'2&Led by 0

atons) car? be tdigtraiored HFy, eﬁtﬂletrenmarm}msr esgtonelkd m ga bhoadt oB(yantd)npﬂml?nds .

* Cor r espondi N oedTeORb @MU b '441?{@@0{}; ar?@“opeu{)é aged in a

manner which is in |tself known bi cycl ohtexyl - 4- ol s of |
the type [er f|-iGutel tdg IB’dd'a’rﬁaoe”bUteaE'rﬂéTP'-b-y redum ng corresponding :

ket ones, ba{ld 1 ear bi YEQ|h5‘erst %ﬂ"&ﬁe%’ﬁ%ﬂdull?’ an(rQHem Q'*:V‘fl@é’@tdnoﬁ‘e'§fan
i nt eger be n be 2ai ned by UCI corres ondi n

car boxyl i c \2@?’35 Faga© q'I‘?e qptﬁ cat§ A r"’b o$b9<y°%%m 20
pound canOfi ost the (C(bﬁévgrto&[b(lsrit ma/ecdrerea-sp@nidemﬂ)alo daetanvsn i yen for _ -
exanpl e can y I Q h
correspondi nlgeealgg’g?éq tr?e%sgp "I w#&gﬁ%ermg >{‘f1 r%"%&'%ﬁswm '
an al kyl halide or s&IOf"d‘r?étP@"Gh@ d!YaGMQNY smnrmtmdqoraarferabﬂyelr nk2&wnt bie
presence of @RAni B b rePlavAY i SUCh AT ACSIFIE: s Zrdll Tt JBEARYEL hang uJHF

di et hyl for mami de or di nethyl sul fox- 1de, at fenperaturesqbetween abouf 20 -

and [err] Thdodi &xa8pliees bdc?é’c?rld’ihr?g"t'-o 418 s Rferth ot oS s‘tcib'fcm‘% 15,
preferabl§ 3cha b2, omramreenths/ rietial Uit g\ & ortr e¥bord Bired - Kd W0 fdTpoaiidl of t.he

O € o nbAEPINATS SHITH R B LR o Ut 8 fom e
is an 1nteger between 1 and 9 can be obta1ned by reduc1ng
correspond1ng carboxyl1c acids. .

For the etherification. react1on, the hydroxy com-
20 pound can first be converted 1nto a corresponding metal
- derivative, for example can be converted by treatment with
Na, K, NaH or KH into the'corfesponding alkali metal
'aLcohoLafe. The latter can then be reacted w1th an alkyL
_ hal1de or suLfonate or a d1atkyl suLfate, preferably in
25. the presence of an .inert soLvent, such as acetone, 1 2-di-
. methoxyethane, THF, d1methylformam1de or d1methyl sulfox—
ide, at temperatures between about 20 and 100°
The dielectrics according to the- invention cons1st
of 2 to 15, preferably 3 to 12, components, including at
30 leasf'one compound of the formula I. The other-constitu-
ents aregpreferabLy seLected from theinematic'or nemato-
genic substanees'(in:panticularethe known substances) be~ =
- longing to the classes comprising azoxybenzenes, benzyli-
deneanilines, biphenyls, terphenyls, phenyl or cyclohexyl

35 benzoates, phenyl or cyclohexyl eycLohexanecarbokylates, o
phenylcycLohexanes, Cyclohexylbiphenyls, cyclohexylcycLo-:'
hexanes, cyclohexylnaphthatenes, 1,4-bis- hexylbenzenes,_:_

. 4,4"'-bis~- cyclohexylb1phenyls, phenylpyr1m1d1nes, cyclo-
- 7 -



geni'c substances (in particular the known substances) be- longing to the
cl asses. conprising.azoxybenzenes, benzyl i - - deneanilines, biphenyl
terphenyls phenyl or .cycl ohexyl 35 benzoates, phenyl or cycloheﬁ@%%ﬁ
cycl ohexanecar boxyl at es, phenyl cycl ohexan@$328y%!| ohexyl bi phenyl s, S
cycl ohexyl cy I n ne nzenes, ..
4,4'~-bi s- cycﬁ%ﬁ%xy bi p §H1f¥§ qﬂﬁgi*Lﬁpgigﬁéﬁesgycgoﬁ Py&ﬁg%xngg?,ZSSS'
hexpryrlm(MQE%1°¢#k#MHhﬁkﬂ&#ﬁ%teiy%tbhhkw¢ﬁto&amexl ppehphagkhers,

hal ogenat ed. sidl DS, s RENEVEu BEETYY nRAREE Sac |84 ANEpn ERDEL hE L edmyapém c
aci ds, naphthalenes di h dro- napht hal enes, tetran%Qrona al enes’ and

decahydr onapHtaphthsitq tetrahydronaphthiabenes ﬁnﬁ%cﬂ\m’émafehf‘éhﬁfable
as constitluentenes. | |quid crystal dielectrics of this type can be : _
characterised by the ornul iy

Il 10 wherein A and'F ar'e %%c mporar%gzy%T?%"?ﬁsh%?é?%c9 ?lEUPFﬂBLgystem
conposed of gﬁ&nﬁﬁﬂ#tﬁﬁﬁﬁhﬁ&cﬁﬁJlﬂHM1¢vmszstatudedlgehzene aﬁdtbyslbhanane '
ri-ngs, 4,4'- ‘Hﬁﬁ%'éh’é%ﬂmlby Y ohexane and

cycl ohexyl cyc exane sys- tens su stltuted pyri m di ne and

1, 3-di oxane rings, 1R-ABMRUbstituted napht hal ene, di hydronaphfhal ene,

tetra- hyar onardal enearfmob - Flec dWeH O aPit Bige LOE: ¢ JoF NREPE F Heyaldc.

tghi%?%frogglW%FOQJ}fem(fgmposeé}+f groups forme?efcomh%ggbghsugt%$y_

-CH -0- -CO Yuted benzene and cyclarefandH=thgs, 4,4'-disubstituted
Ph- COO- h

o D ang ERR L, HA B e I 206 l*"‘giff%%&‘f%%? Bnsys3

havi ng up to tems préofSerdid ub aipi tuwt &3 mwntmbmnneiomc 108~ onexonetheeos,

radi cal s 455 & g2d1dubstNGuldd aphatede, @i ﬁVd#%na&Wtﬁ?@énef thess-

conpounds R and R are different 30 fronlone anot her,  and one of these - -
radicals is ihYdrpnaphthalene and decahydronaphthatene, qu1nazol1ne

and tetrahydroqu1nazol1ne, B is

-CH=CH- o -N(0)=N-
. -CH=CY- | ' -CH=N(0)-

20  -¢=C- - CHy=CHp-
-c0-0- ~CH,-0-
~€0-§- ~CH,-§-
-CH=N- . _ -C00-Ph-C00-

or a C-C single bond, Y is halogen, preferablLy chlorine,
25 or -CN, and R and R' are alkyt, alkoxy, alkanoyloxy or
aLkoxycarbonyloxy_having up to 18, preferably up to 8, car-.
bon . atoms; or one of'these radicals is also -CN,'—NC, —NOZ,
—CF3, F, CL or ‘Br. ' N
' In most of these compounds R and R' are different
30 from one another, and one of these radicals is in most
cases an.akal or alkoxy group. Houever, other var1ants of._'
the scheduled suhstituents are also customary. ‘Many of such
. substances or mixtures thereof.are'commerciaLEy available.
" The preparation of the dielectrics according to
35 the 1nvent1on is effected in a manner which is in itself
' customary. As a rule, the components are d1ssolved in
.one another, preferably at an eLevated temperature.
The L1qu1d-crystal d1electr1cs accord1ng to the_
o -8 -
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cases an al kyl or al koxy group. '~ However, other variants of the schedul ed.
-substituents are also customary. Many of such substances or mixtures
thereqof are commercially available. The -preparation of the d|electr|3ﬁn'
according to 35 the invention is effecteglsasszmanner which is in il f
customary.: oIv d in

pref erably afﬁna‘)?]e'{ﬁao\e/nat% t?gnﬁg&r)gfﬁ%d aﬁieg? gc?%’f%}?ﬁ ? ?Ff’ég
according to thesugh a. WﬂﬂSQE@B thﬂbn@#@nbcaMSQé modat | etlybgsmefint ighid-
sui tabl e addiddyepal o sdpsta P dEYmdNRE 1 DEYe FRY BFstBEEelD al |l types of |
l'i quid- crystal displ el enents_hitherto disclosed. Additives of ‘this type
are known to those- skﬁ&ht&ﬂ%ﬁs|%Fth%‘%rty%ﬁdaﬁfekGQEErFBeHhPﬁedékaile#n the -
literature Hof temrmhe artdlsr@o:sss&)&ebw aldddé:eﬂducthvmy Batbpature.

f bl d t hyl dodecyl
Ito(rater g[)ﬁt y?/a Lfelrﬁrtf"b‘f yeapﬁ ﬁ b%ftnsar% lee o'f° c%%%l ‘géxg‘g%gebgy cf Bt\/ﬁset hers

(cf., far examdﬁardblxtﬂﬂhyldﬁmeﬂhyld@decﬂlhmﬁbysﬁm btbexgtysybehebate 24,

pages 249 - Aaébqgs})oaﬁﬁni.gp eve.r@pr&ﬁsdwwﬁsve ghcmmfegygﬁw&fs or

subst ances for ectric anisotro I'scosity and
the orientati%h “dT°"t’hee ¢ bhastar examatanc s ‘paltarsetypb.arMol.
descri bedyp f @yl Iﬂﬁ@fm%ﬁ g, &§ge9uzw683h25§t@mo?3899f$27
2,240, 864, 2,321, 632 2 ,; 088, . 2, 8 and

3 3 .
2,902, 177. THéP‘Pé‘fd'rﬂmges ‘Wfﬁt%t'f‘bﬂyow jeh ’?ﬂ“en‘g%%isf'b?ffl% st"Pafé“Eﬁé _
i nventi'on wi tﬁwutmddimytirrg; the drettd&ene«:anmesotm@y,lehé heigebsiing aaunt

and/c.p. is t e 20 UId cryst subs ln.t
precedi ng and oﬁcr{ aJriloe:':ng <{n opfer@e('l’nt ages arep_ ?%%ht %@@ gff"ﬁ\ﬁfgﬁ?
tem peratur e!csh e et)mmtaerde |d1emgrleest, ckort | gpr amiel e, OJstGJeramyn\A@fkengeup"
means thQSfC’lglu‘n‘@s"sthri"Wéﬂ 2 Szwdﬁzﬂz téﬁézﬁ@;é&ﬂ zswﬁéi@t e@' ?%&hzu

met hyl ene dlchlorlde or toluene Sses are’ separaté e orgénlc

phase is dri @t 40A088& 0@ 48R onft 30u ez»eﬁﬁf-" otid 2, 901 The product i's

purified by disti Ilatnm,e)amﬂteﬂ lWiBPdt Ofg 6N Odr & Ni REBAGBE 2PBY i LEYsRPle 1

n r nyl-4'-
A mxture of 26 ate he o 1tnrvaennstitorna wsﬂﬁ'ncP & Pm'}/ting it.

In the examples,
m.p. is the melting point and c.p. is the clear point of
-Zﬁ' a L{uuid-crystal substance.v.In'the preced1ng and follow-
ing text,; pereentages are percentages by weight; all tem-
peratures are quoted in degrees cent1grade. "Customary
working up_ means the foLLow1ng-' water is added, the
miktUre is extracted with methyLene dichloride or-toLUene,-
BT 25 the phases are separated, the organic phase is dried with.
' sodium sulfate and evaborated, and'the produet is purified’
by d1st1LLat1on, crystalL1sat1on and/or chromatography.
Example 1 _ . '
_ A - mixture of 26.4 g of trans trans 4 prop1onyl 4'
30 'propylb1cycLohexyL (obta1nable by reacting trans trans-
4-cyano-4'-propylbicyclohexyl with CZHSMgBr, and hydro-
Lys1ng the product), 30 g‘of KOH, 50 mL of 85% hydrazine
and 500 mlL of tr1ethyLene gLycol_is heated at 120° for
1'hour. The tehperature §S'raised slowly until the decom-
35 position of the'resutting hydrazone is achieved, and the
| m1xture is boiled for a further 4 hours, cooled and wor-
ked up in the customary manner to give trans trans -4,4"'-
_d1propylb1cyctohexyL, c.p. 41°
- 9._



30 ‘propyl bi cycl ohexyl (obtainable by reacting trans,trans-

4-cyano-4' -propyl bi cycl ohexyl with [err], and hydro- |ysing the producgggib
30.9 of KOH,- 50 ml of 85% hydrazine and 500 ml of triethylene glycol i :

heated at [err] for 1 hour. The tenperatuP83R853aised slowy until the

decomr 35 position th&h?o[@é“hﬁbngrbygBQEQHﬁd'%n@@hb%ﬁ@@y ﬁ?dH%thHthure
is.boiled for_a further 4 hours, cooled and. wor- I.n the customary

manner to glvﬁ’fP%ﬁg f?éﬂ%tl°ﬂ °fdFbFo&?FBFE?EFSHE?yFetS“ﬁS lerr]. -9-
0132553 The fo+émm¢agamse4ebtaomedhanahegeUShyxby Vblff- Ki shner reduction.

of the corres n ope aps, trans; 4-4" | bi cycl ohexyl
trans, trans- P§§ﬁ§f9ﬁ§§%r£p§FBY£ Lﬁe%ﬁrlg’cyc of ¥l
trans,transs- ﬁﬂfmhytrﬁnsbﬁt§thbyéfohekylb1cyclohexyl '

trans, trans- 4fﬁ$#¥|fﬂan?eﬂlytpyP¥§LQB@KYLLb1cycLohexyl
transtrans4EthT '

trans, trans- 4tE§%?+tQ?"ﬁebT§Fb¥gy&fohéxylb1°Y6l0hexyl
trans, trans- 4tEimyltAanQGLytbhﬁy€LOhEéy£yEQ1cycLohexy[

trans, trans-4; Eth 4. -nopy
trans, trans- 4t %Ttﬁgnﬁe #E Ey % %%%Ylb‘°y°l°hexyl
:rans :raﬁ& jfﬁkm@ytpjﬁstf&tmybyer?neuylz1cyclohexyL
rans, trans- DeDn Cy¢
fZP? *rans 3 EY%?[ s gr 1gyclohexyL

trans, trans- 4 Prop
trans, trans- 4t¢¢©$yttﬂﬂshépﬁy¢by yﬁrohekylb1cyclohexyl

t nans; trans- 4tme@yérénsn@1y+b¢9vckohséu£ylb1cyclohexyt
trans, trans- 4 Propyl -4' - non cl ohexyl

trans, trans- 4t ?rﬁnsd%c T%P% c?oﬁ%%§¥Lb1CYCL°hexyl
trans,trafs- 4t¢H"§3*MHU%{*€WE¢@%B*V'-R@ptylb1cyclohexyl

Lo dpy o pen o anen
trans, trans- 4tmln§utﬂanmm@¢W¢@wxyt4bhe«qylblcyclohexyl'
trans, trans- 4t£%ﬂ¥|fran§E13$#%§§Plph35¥+ g1cyctohexyl

trans, trans- vl -4 -nonyl bicycl ohe

trans, trans: 4tmin§uﬁm@n%m%y+bw%ybwbhb&yvvclohexyl
trans, trags- 4r¥hn§)iﬁ%ﬁ@diuﬂﬁﬁ}Dbexyéent Lbicyclohexyl
trans, trans-4-Pentyl - | bi cyc| oh
trans, trans- 4-F%ﬂﬁ5ﬁrafsﬁ€d¥ 12N cT%ﬁé%L?‘°y°l°hexyl )
trans,trans-4-Butyl-4'-heptylbicyclohexyl
.trans,trans-4-ButyL—4'-pctylb1cyclohexyl
trans,trans-4=Butyl-4'~nonylbicyclohexyl
25 trans;trans—4—ButyL;4'-décylbiby;lohexyl
.trans,trans-4¥4’-Dipéntylbicyttoheiyl
_ tréns trans-4-Pentyl- 4'¥hexytbicyc(ohexyl
trans,trans =-4=- Pentyl 4'-heptylb1cyclohexyL
~ trans, trans- ~4-Pentyl- 4'-octylb1cyclohexyl
- 30 _trans,trans-4 Pentyl-4"'-nonylbicyclohexyl
trans,trans-4¥PentyL-4'-decylbicyclohexyL
trans,trans,4,4'-0ihexyLbicychhexYl
' trans,transfk—HeiyL-4f-heptYlbipycLohexy[
| trans,trans-4- Hexytl4'—octylbic9clohéxyl
35 trans,trans-4- HexyL 4'-nonylb1cyclohexyl
| trans trans-4- Hexyl 4'-decylbicyclohexyl
" trans,trans-4, 4'-D1heptylb1cyclohexyl
trans,trans-4-Heptyl- 4'-octylb1cyclohexyl
- - 10 -
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transtrans-4-Pentyl -4'-octyl bi cycl ohexyl 30

- trans, trans-4-Pentyl - 4'-nony|bicyc|ohexy|
trans,frans-4-Pentyl.-4' -decyl bi cycl ohexyl :
~trans,trans; 4,4 -Di hexyLblcycIohexyL 0132553

transtrans-4- fF%ﬂ@ ﬂra@@@lyﬁ@bEYGLDheKUﬁylb1cycLohexyl - égg?

e eoa S SRR P scyctonent

trans, trans- 4t+b#yltﬂanﬂety£b+Eyaé0hEkytycLohexyl
trans, trans- 4 4'

ept xyl |
trans, trans-4- ?%Eﬁy? % X gt@?ﬁ*@ Ioﬁ%§§+b1c{6L°hexyb132553
trans, t rans- 4t Heps ytrans nbng¢ by tye! othexylbicyclohexyl -

trans, trans-4g #?P%;trénTﬂECM‘bbﬁX&&fb€¥¥¢cLohexyL

trans,trans-4, 4 octylbi ¢
trans,trans- 4I(EQ?}tmanﬁbﬁy¥%“b&t*oh%ﬁ?YLB‘°Y°l°hexYL

trans, trans- 4 (FAy| tdanglegyb bipyeé operytyclohexyl.
trans,trans-4. 4" - [1n0£ylb|cyclohexyl

trans, trans- 4 decyl bi cycl ohexyl trans,trans-4, 4’
- Di decylb1&yc|ohexy| A Exaupt o2 10 250 ml ofAJBBquléa gnofSﬂrathtriHE-of

42 9 of transicaneet dps ep&x,gykfﬁgvkgryﬂﬁtbxhtélapgpevapagyg'@bﬁ%xhn-

(obtain- able ans,1rans-4- ycl ohexyl
"to give the c@bh@x@y|my¢c¢uxst$Awfmtremaetr@nen4reygn9e4fneenarbbnol and

tasyl ation Ofc}@@bﬂ@i§@rio1§1véStﬁgd@grgéQPMﬁ§eacWﬁthL$hlﬂr|FSduEO a .
m xture of 5 ¢ of {err] and 120 of THF, and stirring.is cagtlnue for a

further 12 hotit &n °6%‘V9Cb%?|ﬁ©rbév%bo?%? besuhatiee: fafhewoPkERg’ up
gives traps, tfﬁnsddemeahdﬁwﬂsepemiyh sbieythopexyl a miptulrero¥. 529 of.

The follow ng are,obtain an o, y fromihe corresponding tqsyl ates:
trans, trans- gL &l%lniﬁ$yf€90 @ ﬁ t€+, an8 t1rr1ng k] cont dued T
transtrans-4- ﬂ@mhqlfmrtmehylblchrsheky68° ' Cooling, evaporation and

transtrans-4- 9@4@@$a5§ P£§g¥ﬁ€|&y059@§§ytrangptRLﬁgtk-mz§hyl 4'-pentyl-

c.p. [err] trans,trans-4 -4

transtrans- 4- Mm&hwl°mﬂxbbnt?+®+c?@+6ﬁexyl

20 ~ The following are obta1ned analogously from the
_corresponding tosylates:
trans,trans-4,41-bimethytbiéyclohexyt
.'trans trans- 4~ Methyl 4'—ethyLbicYcLohexyL
trans trans 4-Methyl- 4'-propyLb1cycLohexyL, m.p. 33°
25 c. p._46°
trans,trans44-MethyL-4'-But]lbicyclohexyl |
'trans,trans-4fMethyL—4f-nentylbicyctohexyl
trans,trans—A—Methyl—A'-hexylbiCycLohexyL
_ trans,trans¥4fMethyl-4'—heptylbicyctohexy[
30 'trans,trans-4-MethyL-4'-octylbicyctohexyt'
trane,transf4—nethylr4'fnonylbicyCLohexyl
trans'trans 44Methyl-4f-decylbicyctohexyl
- Example 3 | _
. _ ‘A solut1on of 24.4 g of trans-1-p- propprhenyL-
35 4- propylcyclohexane in 500 ml of ethanol is hydrogenated
 over 1 g of PtO2 for 1. hour at 60° and 100 bar, and the
mixture is cooled, f1Ltered and evaporated to g1ve 4,4'-
'd1propylb1cyclohexyl in the ‘form of an o1ly mixture of
- 11 - '



trans, trans- 4- Met hyl - 4' - hexyl bi cycl ohexyl .
tnanst(ans-4-thhyI-4'4hepty|bicyclohexyl 30 . : _ '

trans, trans-4- Met hyI -octyl bi cycl ohexyl : - _ _
transtrans-4- Met hyl - -nonylblcyclohexyl 0132553

transtrans-4-Mdmwts 4' anieel! i Cysk@newl i X200 fL30A sehuhhgnm@fth%o‘l g of
t rans- 1- p- propy! phen phexane i,n 500 et hanol

hydr ogenat ed rﬁ?%lb?“¥e??f ?%Egi‘ Bu?saP°FéFP]‘ﬁﬁ8 iOB°BéF“9aﬁ81Phe
- mxture is condcniof 7megedfaﬂM1eua@9raheH000mglue fiedhanol. The mix-~
di propyl bi cyc| ohex e, of 0132553

| soners, thc S {ake%ot |n 2 0’ R%fgﬁslflﬂﬁcﬁefhéﬁglha?hgefgsultlng hot
sol uti-on i% pmnn@nb1tntﬁ¢.ba!flhgesoduoffu@ndoéXVGagteﬂ bhi bariéangnw3d®
of methanol . sgfienlias guk ol SufoptRertenlBl ko angopge a?ﬂuCLnW%%gé%% |

been 5 preC|p|tated s Tl nd -extracted
petrol eum et s (9. isoheated ryjth 33@ ﬁhd?gsélUquP8§P8u8°t§sﬁéaﬂed Wi th

%‘;0 m|OI 2 Nnmtﬁewe p@%msmﬁnh&drmn.ﬁlensebyt?tensbﬂt f@hm sulail:afn [1@rr]
e solution js, £l ed Wi er after custonar rkin

ie trans. or ARiGhed ef b A s b ke ive efbef[&vﬁf°mﬂﬁm§5)9” Phe
_hydrogenatﬂ orupof mnsaspomisﬂg,lphedlyhcqn#bhéxanéehgxyés the.fehP ovm ng
O e sy A LTUSHLP?, Phe | BOUFS 308 RTLH " cbRReLhBRTTH S

of

i somers can be i sol at % hi our ea” conpound
4 4' - Di et hyLhgns oheshohex ey g iveprbivg| hebhewdnaxgpmpounds in the

AEhyl - 4" - buoid i £y G PhEYd s 46 £l hé/&méfrs p?ﬂ&ﬁ' bh?)lﬁ' ehex¥kans trans- :
yl bi cycl oh exyr

4 Et hyl - 4' - hexyl bi cycl ohexyl . 20 Et hyl - 4" - F
4-EthyL- 4 -ocﬁﬁﬂ“bqrc%c‘i%&%u‘%mw wanbhw b &9EF8ﬁeR9I“P°U"dS

4- Et hyl - 415 decyd bBicyet ohieid y c Bxinepy e 4 25 A solution in 300 m
of - cyclohexaq@ . :

1-(trans-4- prop%%zlc %h%g&?syﬁbb?’bf)gl?'l’:?’é’(bhexene [obt ai n-

4-Ethyl-4"-butylbicyclohexyl
4-Ethyl—4'-pentylbjcyclohexyl
4-Ethyl-4'-hexylbicyclohexyl

20 4-Ethyl-4'—heptylbicytlohéxYL
'4—Ethyl-4'—octytbfcyclohéxyt .

~ 4-Ethyl-4'-nonylbicyclohexyl
-4—Ethyl;4'-decylbicyclohekYLa_.
ExampLe 4 :

25 A soLutwon in 300 ml of cyclohexane of 24.8 g of
1-(trans-4-propylcyclohexyl)- —4- propchycLohexene Cobtain-
able by reacting 4-propylcyclohéxanone with_@—propylmag—
nasium bromide to give'1 -(trans- 4-propylcyclohexyL) -4
.propylcyctohexanol and dehydrat1ng the Latter] is hydro-'

30 genated over 4 g of 10X PdC at 20° and 1 bar until ab-
sorption bf_Hé ceases. The nixture 1s,f1ltered and .

“worked up analogously to Example 3 via the thiourea adduct
to g1ve trans, trans -4 4'-d1propylb1cyclohexyl, C. p._41°
Example 5 - : : _

35 " A solution of 22. 4 g of trans trans 4'-propylb1- a
'cyclohexyl 4-ol in 200 ml of THF is added. dropw1se, at
50° and with st1rr1ng, to a m1xture of 22 g of n-butyl

o _1od1de and 4.8 g of NaH in 250 mt of THF, and st1rr1ng

o - 12 - _



.abl e by reacting 4-propyLcycl ohexanone with 4-propyLnmag- nesium-brom de to
give 1-(trans-4-propyl cycLohexyl)-4- propyl cycLohexanoL and dehydrating the
latter,] is hydro- 30 genated over 4 g of 10% PdC at [err] and 1 bar i
ab- .sorption of [err] ceases. The nixtureohgzssstered and wor ked upé?%%? _
anal ogousLy to % thesth re duct :
transtrans-4, 4 E%?H?t§§€%lt§ELghfL ERE 2 ﬁfgff]aEEggnplecgségmary A
sol ution of ZQoﬂkgnmePrQMSGSransnﬂ,tpaopy&bbutoyatéhepybp4{bhcvmLZGO m of
THF is added glgepwi sg,patss®0-and with stirring, to a mxture of 22 g of
n-butyl i odide and 4.8 g of NaHin 250 ml of THF, and stirring - 12 -
0132553 is continued TBf &okbevhas 2rﬂ09P§aaPeFeFﬁFl°9€ﬂ§ﬂmnﬁrymmdmwlng up

gi ves tran, t¢euwse dp bnd Ony - 4' - auapybbtpycbﬁexpexxl-ots By heahk- ofhene

followi ng are obtalned anal o fro the.,5 .corres
4" - al kyLbi cyc DHeSIA 2 87 %€€%§a¥5°ﬁf the &89?&550n8ﬁﬁ§répgﬁl°5r6ﬁ§des
i odi des, chl orates or ablyxyabkes bronhﬂexyahb#hdbsgntdéar1ded|des

hi d
Crans. trans. 4 00 hosg s FERRECHIYELE ooy

‘trans, trans- 41MEﬂ%m&®a0P %I%?Kb?é&t*bh@%?gylb1cyclohexyl

transtrangg 4- Md’@}wrélnspﬁwméwﬁwh@whb1cycLohexyL
" transtrans-4- thhox 4 b it |bIC

trans, trans- &5 ?9?% @P é&QYLb‘CYClohexyl
trans, trans- 4tm&n§um®edﬁ 4&M@&ﬁ»xy€4Dhﬁuyytﬂ5cyclohexyl

tkgns,trans- - -4' - he | Y X

trans, trans- jﬁ%ﬁ}%‘?—% 'g??%/ﬁ) ’§ fohggnf(ytbwyctohexﬂ
“trans, trans- 4&nNanshaoxnans = 4nﬂ@¢&ntyt4bm@«yYLb1cyclohexyl

trans, trayss- %WQ’W&M’S = flagy/t 04 £y +Ohﬁé(ﬂ* l2b1cycl.ohexyl.

trans,trans-4-Eth oxy 4" - met'hyl bi cycl ohex

trans, transA$qaqﬁnéfqﬂi?ﬁTﬂﬁ%ﬂ%@%TbhE&? ylbicyclohexyl _ -
trans, trans- 4~rl5tdwa41s-m-awdlbmcw-c4Ohedryubmpetéﬁékh c.p. [err].

s s R s AAAELPIER L iy Lanexyt
trans, transA¢d§dR»Qrahs+kb@MﬁnxwwAbhm«yﬁylb1cyclohexyt
20 trans,trans-4-Ethoxy- 4'-ethylb1cyclohexyl
trans,trans-4-Ethoxy- 4f—propylb1cyclohexyl, m.p.45°C, C.p.
. S 46°
trans,trans-4- EthoXy 4' butyLbicycLohéxy[
trans,trans-4- Ethoxy 4'-pentyLb1cycLohexyl
K/’-'. 25 trans, trans 4-Ethoxy~-4'- hexylb1cycLohexyL,n'
trans,trans ~4-Ethoxy-4'-heptylbicyclohexyl
trans,trans-4- Ethoky 4‘—octylbicyctohexyl
-trans trans-4 Ethoxy- 4'-nonylb1cyclohexyt
trans trans-4 Ethoxy 4'—decyLb1cyclohexyL
30 'trans,trans 4- Propoxy_4'fmethylb1cycLohexyL
trans,frans—é-Propbxy-#'-ethyLbicycLﬁhgxyL'
trans,trans-4-Pr6poxy-4'fpropylbicycLohexYl
trans,trans-4-Propoxy-4'-butylbicyclohexyl
trahs,trans-4-Prdp0xy44'—pentylhicYcLohexylf
'35_.trans,trahs-4-Propoxx-4'fhexylbicYCLOhexyl
frans,trans-4-Propoky-4'-heptytbicyclohexyl
trans,trans-4-Propoxy- 4'-o¢tylbicyclohékyl
;trans trans-4- Propoxy 4'-nonyLb1cyclohexyl
' - 13 -



trans, trans-4- Et hoxy-4' - heptyl bi cycl ohexyl

trans, trans-4- Et hoxy. -4'-octyl bi cycl ohexyl
frans.trans- 4- Et hoxy-4' - nonyl bi cyctohexyl =
trans, trans- 4- Et hoxy-4' -decyl bi cycl ohexyl 0892553

trans;trans- 4tfyﬁ§“¥9@ﬁ% = )28 éﬁ%fwfl9@§§¥{b1cycLohexyL

trans, trans-4- Propoxy- 4' - ethy cl ohe

trans, t rans- 4&MpddAns - ﬁﬂﬁﬂﬁ@%ﬂt@cTwmb&ylb1cyclohexyl
trans,trans- 4tﬁ¥ﬂ§¥ﬂhhf$ ¢Hﬁd@fﬁféwﬂf¥fﬁ91b1cyclohexyl
trans, trans- - 4' i cycl ohex
trans, trans- } ﬁé&@ Byt 1&Hé&¥¥b1cyclohexyl
trans, tradbA¢ﬂ%ﬂﬁuﬁ@&nﬁ*4ﬁﬂngdky€yb+mmmuyﬂb1cycLohexyL
trans,trans- Y, X

FrgfEdars "OCé‘ﬂo ohexﬁllb‘i’é°‘°"e"b&32553

trans, trans- oﬁbxy - nony

trans, transA¢ﬂ%ﬂﬂbeﬁW$ ﬁnﬁgmﬂﬁX3kﬂ1ﬂﬁ9¢MLb1CYCLOhexyl

trans, trans- 4-rRBHsOerah s TRIEW Pl yYE Wb icyclohexyl
trans, trans-4- Butox¥-4'-et %ﬂ blcyclohex I

‘trans, t r ans- FFEBndf 0 S HAREH KA (ﬂﬂﬁdml%1°YCl°hexyL
trans; trads- 4TBM3QWWﬂ@Sﬂﬂ¥KQMdN%Hﬂﬂ4&&%&4b1cycLohexyL

T SR R e etorenn
trans,trans- ¢rlwsoxyéﬁ34ﬁﬁﬂﬂdﬁ“ﬂMﬂ4ﬂ“9@“YLb‘°y°L°hexyl :
thasis, trans- 4ROy s AP Y%rgd% pyl&icyctohexyl -

trans, trans-4- Butox -4' -dec

transtrans- 41Péﬂﬁe%fﬁﬁsﬁﬁﬂH%HQﬂ&xnﬂ(ﬁhyﬁmlb10¥6l°hexyl

trans, trass- 4T|Q@tQ¥ﬁn% #aﬁBHﬂU (ﬂBESHyLb1cyclohexyL"
~trans, trans- i Pent.q oxy-4 opyl bi cycl ohexyl

trans, trans- 2 PaJrSLP A" ﬁ) Ly’ Tﬂ%@MLQE§V°L°he*YL-

trans, trans- 4rﬁesbmxyn4—Qmadmﬂdwxaﬂﬂ4ﬂuvgyLb1cyclohexyl
trans, trans- 4- t h$%¥I ,ohe

' trans,trans-i-ggng¥% % 4hept);cl |cycl§w wb1cycLohexyl
trans,trans- &FPGHVGXyn4“40@@whmmnﬂﬂ(ﬂnonlb1cycL°hex¥l

trans, trags- 4r€ﬁ9?9¥¥n§ 4Q@QMHQ'§ QLQQE&ylﬁa%yclohexyl

trans, trans-4-Pentoxy-4'- qlohex
trans, trans- ArFﬁioiyaﬂs‘ﬁéﬁﬁypﬁﬁcﬁcWMﬁ$QMLb1°Y¢l°heXYl

trans, trans- 4rhh¥9!¥aﬁs*%Lh¥&Qu9¥Ql0&%¥W1b1cyclohexyt
ohe

HEEHER 1 P D G
trans,trans-4-Hexoxy-4'- butyLb1cyclohexyL
\//1 - 25- trans,trans -4~ Hexoxy-4'—pentytbicycLohéxyi
trans,trans—4-Hexoxy—4'-hexylbicxcloheXyl
trans,trans—4—Hexoxyé4'-heptylbicyclohexyl-
trans,trans-Q-Héxoxy¥4'—qcfylbiéyclohexyt
trans,trans-4-Hexoxy-4'4nonylbicycloheXxL
30 trans,trans-4—Hekoxyf4ﬁ-detyLbicycLohexyL- ' _
~trans,trans-4-Heptoxy- 4'-methylbicyclohei7L'
trans,trans-4-Heptoxy- 4'-ethylb1cycLohexyL
trans,trans-4- Heptoxy 4'-propylb1cyclohexyll
trans trans=4- Heptoxy 4'-butylb1cyclohexyl
35 trans,trans-4-Heptoxy- 4'-pentylb1cyclohexyl"
| trans,transz-Heptoxyf4'-hexylb1cyclohexyl.
trans frahs-#-Haptoxy-4‘-heptyLbicyclohaXyL
trans trans -4- Heptoxy 4'-octylb1cyclohexyl
- 14 -



~

25 ‘trans,trans-4- Fbxoxy 4' pent yl bi cycl ohexyl
trans, trans- 4- Hexoxy- 4' - hexyl bi cycl ohexyl

trans, trans-4- Hexoxy-4' - hept yl bi cycl ohexyl
trans,trans-4- Hexoxy- 4' - oct yl bi cycl ohexyl 0132553

trans;trans- 4tFEK@XYrénanDKEEEG¥9LQhe%$%yQQ1cycLohexyL
trans,trans-4 Hexox i cycl

trans, trans- 4tFEBFo¥93ﬂs‘ﬁe YFBFZyéIoHéﬁYﬂblCYCLOhexyl
" trans, trans- 4tkbphpxyaﬂs-etbykbuqyahehexmblb1cycLohexyL

- t 4. Hept | bi
o e SRR BRI g ctonenn

trans,tran$- 4trepkpkyans- pentybbvcydkohepynb1cycLohexyL -

~trans, trans-4g tERE0¥¥aﬁ 'E56¥kPg?¥ﬁ“°9§¥¥wacyclohexyl

trans, t rans- 4- Hept 6xy- cycl 0

trans, trans- 4t F@psekfans- 6689FBF¥96Ioﬁéﬂiva1¢I4thEXYGl32553

trans, trans- 4tFEﬁ§9¥Vaﬁs noaykbkyyzhOHQ&ykb1cyclohexyt
trans, trans- 4 He tox¥ ngeﬁ | bi cycl H b .
trans, trans- 4: Eﬁ xbLANS gt gFBFEy §£§VL icyclohexy

@.

trans, trang- 4tEhh@xyrdnse&hpbbbayehohexyvLB1cymamaeuwans 4- Cct oxy-4

_-propylblcycI9E§§¥lt;5ﬁgs ?Qﬁéﬁc ClR§¥%4P1Q§%¥%mngqlohexyl

trans,trans-4 t 0%-

trans, trans- 4tckn@xyr4nShéx9hbpsyc%bhdgyvlb1cyctohexyl

t Rams, trans- 4fF§ﬁQXY?4nsh§pﬁ¥h9k9¥@hQH@¥K&LEQcycLohexyl
trans, trans-4- Cbtoxg - oct §PBIC ycl ohex

trans, trans- 4t CER®xyCANSAHA Péyﬁﬁoﬁekgvlb1CYCL°hexyl

trans, trans- 4tEEﬁQxyr4nsd$€NbbeyGh0hﬁ¥§bylb1cycLohexyl
trans, trans- 4 Nono

yel opexyl . .
trans, trans-4- ﬂﬁ%%k rins2F5€¥5P6¥¥§g58§§¥l25cycLohexyl
trans, trans- 4t Nomoxtyr dhs phopghbkgysl ohenglyLlbicyclohexyl
trans, trans- 4t£% QXYrinsttFLP%9¥CkOhﬁ5¥%LbicycLohexyl

trans,trans-4 nok clo

‘trans, trans- 4tm@m%xyfﬂ"shéX§PbP&ycﬁbhb§9tYlb1CYCthexyl'

trans,tragg- 4tP@W9XVr§nsh$PﬁUth9¥ﬁh09@¥¥ib39yclohexyl
trans,trans-4 Nonox - oct [ bi ¢

trans, trans- 48 NPy ANSHERYPRPE cﬁoﬁ@?éylb‘°Y°L°hexyl
trans, trans- 4tﬁbmﬁxyrdnsde€ubbb2y€L0h6¥¥bLb1cycLohexyL
trans,trans- 4t£§§gxyransnEtpgégkgygL9Q8¥Xylb1cyclohexyl
: . trans,trans-4- Decoxy-4'-ethyLb1cycLohexy[
.25 -trans,trans—4—Decqu44'4bropytbicyclohexyl

/ .
trans,trans-4-Decoxy-4'-butylbicyclohexyl

trans,trans-4-Decoxy-4'-pentylbicyclohexyl .

 trans trans-4- Decoxy 4'-hexytb1cyclohexyl

trans,trans-4-Decoxy- 4'—heptylb1cyctohexyt

30 trans_trans-4 -Decoxy- 4'-octylbicyclohexyl

trans,trans-ﬁ-becoxy-4f—nonylbidycLohexyl.'

trans,trans-4ébecoxy-4'-decylbicyctohexyl‘

trans,trahs-4-nethomeethyL-4'-méthylbicyclohexyl
_ ' trans,trans-4- -Methoxymethyl-4'-ethylbicyclohexyl
35 trans, trans 4-Methoxymethyl~- 4'—propylb1cyclohexyl
trans, trans -4- Methoxymethyl 4'-butylb1cyclohexyl )
trans,trans- -4= -Methoxymethyl- 4'—pentylb1cyclohexyl
“trans,trans- 4- Methoxymethyl 4'—hexylb1cyclohexyl
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trans trans-4- Decoxy-4' - et hyl bi cycl ohexyl 25
trans, { rans-4- Decoxy-4'-propyl bi cycl ohexyl
trans,trans-4-Decoxy-4'-butyl bi cycl ohexyl

trans, t r ans- 4- Decoxy- 4'-pentylblcyclohexyp132553 | ' | =7~
trans,trans- 4tEEﬁQ%Vrﬁnsh¢XUé9h6¥?thﬁ¥YL4'—heptylb1cycLohexyL -
trans, trans- 4 Decox § ¥ F cIoE by b : -
trans, t rans- 4t TREdx ans- Tt b ?Bﬁ X§T '°°tYL icyclohexyl

trans,trans- 4tEkn@xyrdhsﬂoﬁuébhcyyhebaxy+4'-nonyLb1cyclohexyl

‘trans, trans- 4: Decox C

trans, trans-4- R%E%bﬁ&%%ﬁh§|“ip“§%§ﬂ§PﬁY§yé|oHSx%ﬁb’°7C‘°“e“"

trans, trang- 4t Menhokyams hytEghoryhgthybyél omekhyBicyclohexyl
trans;trans-4g p@ﬁﬂ V§F§h¥1E6h0g§ﬂQ¥gplQXCLEQR§Y51cycLohexyL

trans, trans-4- Met hoxynet h
trans, trans- 4tm%ﬂﬁokyﬁ%%ﬁéTEHhObéh?yhblC§chﬁ6Rylb1CYCthexyl

trans,trans- 4tA@ﬁbpxyaﬁ§halséhohﬁmytb G¥Gb096%Vlb1c95lohexy@132553 ;

trans, trans- 4 Met ho neth ohex
trans, trans- 4 mﬁﬂﬁbégﬁﬁﬁﬁ TEﬁh°6%F§¥EYLy% ﬂ89§¥{b’cy°1°hexyl
trans, t r ahB- 4t Mot oyanes 4+ E dhe npnyt by Cyé! ehexylbicyclohexyl

 trans trans- 4t€§%?°§y t%h¥ ﬁéhogfﬁx#g*EyELOEQé¥PL§1cycLohexyl

trans, trans-4 okynme c¢ycl o
trans, trans- 4tE§mmmynemhy4 ﬂthexhyebhtycﬁbhekyvlb1cycLohexyl

tnams, tr-ans- 4e & hOXY RS 4 = éth@&?ﬂé”ci?yl?é‘ﬁl'DHSK?‘tbmycLohexvl

trans, trans- 4- Et hox nmet hy| -4' - gc ohex
‘trans,trans- 48 HEHox %%Qﬁy? ﬁth%éhﬁ?FBY y&foﬂéiyibleY°L°hexYl-
trans, trats- 4- Et hoxynle;thyd;téls bﬁxdibtsyﬁl‘@bexibcordmg to the 1nvent1on

trans, trans-4-Et hoxynet h pt vl bi cycl ohex

rane. trane. £SEINTER ¥t Cea B ONe EGURRARA, T the formula I are
trans, trans- 49Eiﬁmx@mb¢hyl 4'-nony|b|cyclohexyl '

trans, trans-4Ft ynet hyl - 4' - decyl bi cycl ohexyl’. 15 Exaanes of

dlelectrlcs according to the invention containing at Least one conpound of
the fornula IA dtEexgIRecYBR$ed BXBhple A A nmixture conposed of : 20 16% of .

‘trans,tragg- 4¢@xfwwyfAhnprppyﬁbxcyskpaﬁyyh: B2Ep9lbicyclonexyl,
trans, trans-4-buto £¥Ib|§ ycl ohexy

p- trans 4- proffyt & YB ?ypgxy 4'-propy[b1cyclohexyL
172 of p- trans -4~ propylcycLohexyLbenzon1tr1Le,

23%_of p- trans-4- pentylcyclohexylbenzon1tr1Le,
T-ZZZ,QT 4—ethyl—4'-(trans-4~béntylcyclohexyl)-biphényl and
25 10% of 4- (trans 4‘pentylcyctdhexyl):4'-(trans-4-propyl-
cycLohexyL) b1phenyL has c p._87 - o
Example B .
A mixture composed of:
_ - 16% of trans,trans- -4, 4'-d1propylb1cycLohexyL
30 15% of p- trans-4- propylcyclohexylbenzon1tr1Le,
' 1% of p- trans-4- butylcyclohexylbenzon1tr1le,_
o _21% of p-trans-4- pentylcyclohexylbenzon1tr1Le, .
- 4% of 4-cyano- =4'-(trans- 4-pentylcyclohexyl) b1phenyt
21% of 4-ethyl- 4‘ (trans -4~ pentchyclohexyL) biphenyl and
35 12% of 4=(trans- 4= pentylcyclohexyl) -4'-(trans-4-propyl-
'   cyclohexyL)~b1phenyL has c.p. 88°.

- 16 -



~ that at Least one conponent

23% of p-trans-4-pentyl cycl ohexyl benzonitrile, 22% of

4- et hyl.-4' - (trans-4-pentyl cycl ohexyl) -bi phenyl and 25 10% of

4 (trans 4-pentyl cycl ohexyl )-4'-(trans-4-propyl- cycl ohexyl)- blpheny
[err] Exanple B A mi xture conposed of3:1326%30f

{rans, trans- 4pdteflt PERBYREI €¥6rORREYLondfac MO ates: ch, vE, 68 and”

p-trans-4-propyl cycl ohexyl benzonitril il :

p-trans- 4- butyl cycl ohexyl beh#dnitrile, 21% of

p-trans-4- penﬂylcyclohﬁéyhbenawnthélbecyé%%ﬁﬁxyts of the formuLa I
4- cyano- 4 -(trans-4-pentyl cycl ohexyl ) - bi phenyl, 21% of '

4- et hyl (trans-4-pentyl cycl ohexyl) - bi phenyl and 35 12% of T
4-(trans-4-penty|Cyclohexyl)-4'-(tRéﬁSy4CyPe yl - cycl ohexyl X- bi phenyl has
c.p. [err]. -16 - 0132553 Patent clainms (for the contracting states: CH,
DE, G and LI) 1. .~ The use of the bicyclohexyls of the fornula | [err] -

I mhereln [ervhereie] and [err] ‘are each al kyl or .al koxy having 1-10-.C

atons, 3-oxabutyl (= £1nﬁgheayshhyk¥ a$e0é69ﬁn5¥kyl4 9X§1k§ﬁpt¥5v1%g’141ﬂor
5- oxahexyl 3- or 6-oxa 4- g oxaoctyl”, 3

4-, 5-, 6-, T° %F°%sox§'°ﬁﬁhyFYL3? i mesh°x59th7l3'83‘8%3995£a&ec¢r°xa-
1,3- d|oxabutyﬁeﬁﬁynpthexyGEthﬁXS}oxih3xyll 3~ ,04-2, 5-Q|6¥3996&¥he9&y1 3-
1,4-, 1,5- 4- 42 5 3, g di oxahexg L S cy S é, ycl hex il a.
conponent s of° L1 qtii f- crys?al Qi eTRERPFEL r | &Cer ’oﬁtrc I I&?a
el enents. 2. nonyl, Liqulﬁ-pr§s;a6-d|é+ecsr|orfSroehdetybopﬂysau1dmsbupb&y
eharents havi (g @ehRshe tHx)) JUIdsCLYSLal GPTBORSEYS . aBBALIE! R 4241 N
onpou mal cordlng to
Caimi1. 3. 1,4-F e Taobtﬁtal2d?spPay3eﬁeﬁéﬂvaheNalaéDér|zed in that it

contalns a d|eIectr|ccﬁccgrdlngcpelghakylgne 17-

as components of Liquid-crystal dielectrics for electro-
optical display elements.

2. Liquid- crystal dielectric for electroopt1cal d1s—
play elements having at lLeast two lLiquid-crystal ) -
components, characterized in that at least one component
is a_compdund of the formula I'according'to Claim 1.

3. "Electrooptical display element, characterfzed in
that it contains a dielectric according to CLaim_Z. ' |

- 17_-
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-

As printed. Patentansprfiche (for den Vertragsstaat FR) 1. Verwendung der
Bi eycl ohexyle der Fornel | R1-Cy-Cy-R2 worin R und R2 Jewells Alkyl mt
1-10 G Atonen, worin eine oder zwei CH2- G uppe(n) durch O Atone erset

sei n konnen und Cy 1.4-Cycl ohexyl en bedeuten. als Konponenten
f1issigkrAsspeidtieder Di el ektrika fO el ektroopti sche Anzei geei enent e.

FI Ossi gkristallines DielektrikumfM elektroopti sche Anzei geel enente mt

m ndestens zwel fl Gssig- kristallinen Konponenten, dadurch gekennzeichnet,
daB m ndest ens ei ne Konponente eine Verbindung der Formel | nach Anspruch |
‘ist. 3. Elektrooptisches Anzeigeel ement. dadurch gekennzel chnet. daB es ein
Di el ektri kum nach An- spruch 2 enthait. C.ains (for the Contracting states:
CH. DE, GChratdglandpriichediinden VértragsstaadFRjis of the fornula | [err] wherein [err] .
and [err] are each al ké/l or alkoxy with 1-10 C atons, 3-oxabutyl, (=
2- met hoxyet hi Yerwesdung, desj Bicyclohexyie fer Fogmel 14 or 5. oxahexyl, 3-; 4-, 5- or

6- oxaheptyl, 3-, 4:, 5-, 6- or 7-oxa ct%| :ﬁ 3-Rle 4-, 5-, 6-, 7- or 8-
oxanonyl,. 3-, 4-,°5-. 6-, 7-, 8- or 9-oXadecyl, -1;3-dioxabutyl (= :
met hoxynetwoasy), 1,3-, 1,4- or 2,4- dioxapentyl, 1,3-, 1,4-, 1,5-, .2,4-%

2,5- or 3, 5- 8 enaAtjeybilsaAibyl Gyt 1-10 C:Monmenc wordineaivé eder, zwals CidsGrpppein) derch f0-Atome
i

5
qui d- crww%lwamg\:ﬂ"cs_ for electrooptical display-élenments. 2. Liquid
crystal dighshr § ﬂ%ﬁ ﬁﬁétfnclsgl Ristaifibe SRl i LB O R et GeeRinag 25t t WO
i qui d-cr _y"géﬁ o oo issispniter i ig&ﬁ‘ﬁﬂééﬁnxﬁﬁgﬁm% I's
a . conpounkrigtélliied Kompéredien, dadivGk génhmgichridt, dadinifddstend eineKBmpérieRBlelns ay
el\erent cldar BomelrlinmaetdAsspruchdtisti t contains a dielectric according to Caim
2. Cains (f3rElekireontisahes Anzeiaegiementt daduRh gbkenmireichnete dafk esceinRinlektiikumfnatindn-
formula | SPUFR 2 et cin [err] and [err] are each al kyl which has 1-10 C -
~atonms and In which one or two [err] group(s) can be replaced by 0 atons, -
and Cy is 1, 4-cycl ohexyl ene,: as conponents:-of liquid-crystal dielectrics
for el ectrooptical display el-ements. 2. Liquid-crystal dielectric for
el ect r oopicidiis (f6¢ the lcamraetiy Riatbs: G \OeN@paly | east two. iquid-crystal-
. conponents, characterised in that at |east one conmponent is a conpound of -
“the formul a 1- Theses of comppendgiohitheformula ! El ect r oopti cal display el ement _
characterised in that it contains a QJ electric according to daim2. - 18 -
. : —CY—-CY—R2 . : P

-wherein ' '
. R' and R? are each alkyl or alkoxy with 1-10 C atoms, 3-oxabutyl, (= 2-methoxyethyl), 3- or 4-
oxapentyl, 3-, 4- or 5-oxahexyl, 3-, 4-, 5- or 6-oxaheptyl, 3-, 4-, 5-, 6- or 7-oxaoctyl, 3-, 4-, 5-, 6-, 7- or 8-
oxanonyl, 3-, 4-, 5-, 6-, 7-, 8- or 9-oxadecyl, 1,3-dioxabutyl (= methoxymethoxy), 1.3-, 1.4- or 24-
dioxapentyl, 1,3-, 1.4-, 1,5-, 24-, 2,5- or 3,5-dioxahexyl and ' ) '
Cy is 1.4-cyclohexylene, - o S
as components of liquid-crystal dielectrics for electrooptical display elements.
U 2. Liquid crystal djelectric'for electrooptical display elements having at least two liquid-crystal
gt'::i:;o:rents. ‘characterised in that at least one component is a compound of the formula 1 according to
3. Electrooptical display element characterised in that it contains a dielectric according to Claim2, -

~ . Claims (for the Contracting state FR) S _ ' o '
1. The use of compounds of the formula | _ _ | -
R—Cy—Cy—R? . R
‘wherein R' and R? are each alkyl which has 1-10 C atoms and in which one or two CHj groupl(s) can be
replaced by 0 atoms, and Cy is 1.4-cyclohexylene, as components of liquid-crystal dielectrics for
electrooptical display elements. . S R
2. Liquid-crystal dielectric for electrooptical display elements having at least two liquid-crystal
, gcla_q\po;lents. characterised in that at least one component is a compound of the formula 1 according to
- Claim 1. T o
3. Electrooptical display element characterised in that it contains a dielectric according to Claim 2.

18 -
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-Rovendl| catl ons (pour les Etats contractants: CH, DE, GB, LI) 1. Application
des bicycl ohoxyl esode formule | R1-Cy-Cy-2 R et R2 representent chacun un
halcoyle ou un al coxy ayant de 1 a 10 atones de carbone, un 3- oxabutyle (=
"2-met’hoxyet hyl e), 3- ou 4-oxapentyle. 3-, 4- ou 5- oxahoxyle, un

18 AU
ou 6-oxaheptyle. un 3-, 4-, 5-, 6- ou 7- oxaocLly un 3-, 4-, 5-_- ou
8- oxanonyRerendications (pour les £itats gantragtants gCH,RE. §Bp adecyl e, un 1.3- dd\exabutylb
(= net hoxy tho 4-di oxapentyle. un 1,3-, 1,4-. 1,5-,
2. 4-, nﬁ&pgﬁ%&d"d‘ﬁ%faﬁ%&w‘g Jé?""t'%br esent e -un 1. 4-cycl ohoxyl ene, come
conposants do d|6lectr|ques A crlstﬁu&hLugukﬂes pour el ements d' affiChage

el ectro-optiques. -2. Dielectrique a-cristaux |iquides pour el6nents
d"affichage el ectro-o thues avec au noins deux conposants a cri staux

ormr cARRR- - ?@W%ﬂ%?%?ﬁf” R e*%fﬁw

met 6r | %ﬁsxm:y&e( Lﬁ)ﬁlsl aua lo@ 13
Revendl C loxarasyld aour I Et at cont ract ant FR) 1 pI i cation °
bi cycl ohexyd:yetepdeenieourrm#-oyclohsay -y- - R2
|l R et mmwe de %@hﬁéw@rpéﬁal g %?f}z %ﬁmasaﬂ%%ﬁgéﬂ
car bone, m!te des
at ones d}&é&dﬁlﬂ fa" "x on °eterun é f'ene%' conme conp santes

de dielectrg, @mnﬁdﬁﬁkﬁga%cirbﬂﬂidﬂﬁscm&lsebﬁliSEﬂiuSl sbnBérit ivahdi@éctrique selon la
| et ctro- egvendigatien2.2. Di 6l ectrique a cristaux |i-quides pour el enents v

d_af fi chage ei ectro~optiques avec au nomms doux conposants i cristaux

| i qui des; caract6ris6 en ce qu'au moins un composant -est un conpose de
formule | selon Ya revendication 1. 3. Elenent d' aff ichage

el ectro-optique, caracterise on ce qu'il contlont un dlelectrlque selon Ia '
revendi cation 2. --19 -

Revendications (pour I'Etat contractant FR)

1. Application des blcyclohexyles de formule | - \ _
R‘-Cy—Cy—-R'*’ o ' R

ou '
R' et R? représentent chacun un alcoyle ayant de 1 2 10 atomes de carbone. ol un ou deux groupe(s)
" CH, peut(peuvent) étre remplacé(s) par des atomes d'oxygéne et
: Cy représente un 1,4-cyclohexyléne,
comme composants. de diélectriques & cristaux liquides pour éiéments d'afﬂchage électro-optiques.
2. Diélectrique & cristaux liquides pour éléments d‘afftchage électro-optiques avec au moins deux -
composants a cristaux liquides, caracténsé en ce qu'au moins un composant est un composé de
formule | selon la revendication 1.
_ . . 3. Elément d'affichage electro-opthue. caractérisé en ce qu'il contient un diélectrique selon la
- revendlcation 2.
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