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-2- from[err]«o [err], and as | ow asopog8ib8s a viscosity at room - @}
‘tenperature, which should preferably be not nore than 70 .[err] Pa.s, are.

al so regquired of liquid crystal dielectrics whi.ch can be used industrially.
Finally, 5 these dielectrics nust exhibit no characteristic absorp- tion in
the - range of visible lI'ight, that is to say they nust be col ourless. A '
nunber<of |iquid crystal conmpounds which fulfil the stability requirenent
dermanded of dielectrics for 10 el ectronic conponents and are al so

col ourl ess are- already known. These include, in particular, the

p.,p' -di- substituted phenyl benzoates described in German O fen-

| equngsschrift 2,139,628 and the p,[err]-disubstituted phenyl cycl ohexane _
derivatives described in German 15 O f enl egungsschrift 2, 636; 684. In.
both the classes of conpounds nentionéd, and al'so in other known seri-es.of.
conpounds with a liquid crystal .nesophase, ‘there are no individual
conpounds which forma liquid crystal nematic mesophase in the required
tenperature rafyelohexyliopbenylsy mrocessest fiorstheirwprepamartd agnmpounds |
are thus as a rule prepared in order to obtain substances which can be used
as |iquid &rys@delgcdirdas icontaimingcthem amdapnyedpriirmeptradi xi ng at

| east one conpqQund with _a low nelting point and clear point wth another
conpound 25 wi EASRI&YyGYEmENR |y hi gher nelting point and clear point. A

m xture which has a meltjing point bel ow that of 'the lower-melting o
conponent, .whil'st the clear point is between the clear points of the

g:)g}pggent S Oi' 825533'3' y?%l?c:[ étailr]eecd‘trpcyoﬁp:j.gafr-&fgg é_s,ar'_ élemlékr)l s\/,erfheoglj-o%ueh;—'
| | ties of_nemafib or nematic—cﬁdiestériclliduid crysta1_ .
" materials of CHanging“éighifiCantly;their'bptical_preﬁeff
10 'ties;.such éé light absorption, light scattering; doﬁble_
- refraction, reflectihglﬁower or colour_qnder_the influence
of electric fields, are_utiiiséd-td an ihgreasing
extent. .Tﬁe functioning of such diéplayfelémeﬁts is
based, for“exémple, on”thé'phenomené of dynémic écatter;

. 15 ing, the deformation of 6riehted_phasés, the Schadt- - -
Helfrich effect in 3  fwisted-ceii or the chélesteric-
nematic phaSe-tfansition.t' S | |
| "InddStfial_applicafion'bf thesé éffeots in
-elecfronic cbmponents'neCeséitafés 1iquid cr&stal dielecé".

20 trics,iwhich_must fulfil a 1afgé number of.fequireﬁénts;
| Ch'emi'cal stability _tOWards mo.isture.._ air and physical influen-—
cés,-such as heat, radiafiqﬁ in the ihfrared; visib1é
énd ultré#iolet'fange and.constant_and”éiternating_f'
' electrical fields, is particularly important in this
25 context. A liquid crystaljmesophaSe in the-temﬁera_

ture range from at least 310°C to,+50°C, preferably



trics cannet ba;.'prepar ed in this mairgmey22 sigse th'e"com'.po_nér'\t s with the
~high nelting points and clear . points alnost always also inpart a high

- viscosity to the mx- tures. . The swi?ching'tines of the electrooptical 5 ™

di splay el ements prgguced wigh these mixtures are thus l'engthened in an
undési rabl e mdmeE O Thete nb@n€j oANAsagadew GADPORSIdHe@ Bisgeephy-2atng
“liquidvcrystal dielectrics which have a_nenatic phase in the required.

tenperat ur e r HRRD FRIPRYATUre WBALH shomld, oaifFarabeX Pe ngeti mexein

¥

liquid crystal, . cells. at 0 enmper at ur e.. Hexahydr ot er phenyl derivativ s
i o it cht niah e SO DePEchs ol A0 REDMTEd bl bautaoEFaSthTet al -
dielectrics wigh posjtive dielectric,anisotraqpy, 15 are already.kn from
- Ger man Cffenlégﬂﬁ§§§%ﬁ+?§twé}9 1Fg§1pe_usego ST e’ hexah ﬁ?ﬁ?ggphenyl__

el oet i o w TR PLACER AR PR BRPRNAE P GlenaStodiStle Sbfora-,

| ired for liquids L dis- .nlay el i chs op v the
orinei ple of daeh s Mieatls” of dvaRibt e Y 2 HRE ML OPEO BhGy Dene e

princi pl e of dynam € scarft

—J

cycl ohexyl -. biphepw,s ggi?ﬁglgggqula'(l) [err] wherein R is an alkyl group.

wth it - 12 C atons and I's an optionally perfluorinated al kyl-, al koxy .or:

~al kanoyl - oxy group wiAhnumb@rCot QaBuid dMfftNecsipdieas WELEhUSANF11

[err] and R2 containing a branched carbon chain are.outstandingly suitable

as conponent s ¥ie NE¥AVLBS tH0rehudethedrtiss IR maHd@ @3 f i €BelectPiBE2£H83 -4-
.Surprisingly, the conpounds of the fornula (I) thenselves have |iquid-

crystal nepophebestrbhbencehponenttemeeidiatiee also colourless are already

~known. These include, in parti¢u1ar, “the p,pffdi—'
substituted_phehy1 benzoétes.described in'German.dffen—
legungsschrift 2,139,628 and the p,p'-disubstituted
fphenylcyclohekané derivatives described:in Gefman |
| 15'”Offen1egungsschrift 2,636;684;' ' In both the classes
of compounds @entibned; and also in othérjknoﬁn series |
of éompounds-with a liquid crystal'ﬁésophase, fhefe aré
no individual_cqﬁpounds'whiqh.fqrm a-iiduid crysfal
nematid mesophase in the.required_température range of
= 20" 109C to 60°C. :_'Mixturés of two or mbré'coﬁéounds are
thus as a ru1e pfépafed'in_ordef.tdlobtéin.substénces
,wh?ch.cén_be'ﬁsed a§ liquid.crystalLdieiedtrics. .These'
are usually obtained by mixing at leaSt'ohe'compqund with
a lbw_mélting_point-énd c1eaf,point.with.aﬁother compound
25 with a significantly higher melting point and clear point.
' A miifure'ﬁhich has a melting;poinf.beiow that
: of.tﬁe lowerémélting component;'whilst the clear point |
is Between the ciear points of fhe‘dompbnenfs, ié ﬁsually

- obtained by this proéédure. HOWeVer, opfimum dielec-



range, the, cl ea,r poi nt s -bei ng asar ubeoagom83150 T or more Even in view of @
t'he structural 'y rel ated .cyano-substit- 5 uted hexahydroterphenyl

derivatives. according to German O fenl egu?mg-sschrlft 2,701,591, such broad.
nesophases were not to be expected, as, for exanple, a conparison of the
liquid CryStaltﬁjlasobanheltylbed@memadas:.mcﬁmsl mamgerp Skneenthe com-

O f enl'®gungsschrift 2,356,085 with the [err]- 10 dial kyl- and- :

- al kyl - al koxy- ﬁonénmgl withhithle mgmlm@amngwn’aadaadechgarl pqcmas
crystal, shows. =~ The dielec- tric anisotropy of the c¥:cl ohex | bi phenyl s~
of t he for nul aalmpsits aBaayse @ lasodmpartaral high aviiseesityute theaBddr zero.
- The tenperature range of the nesophase of 15 |iquid crystal base r{aterl al s
i's ‘significanttyresdened e mﬁ@%ﬂ&s@%ﬁﬁm‘bﬁnﬁge pheRERPOPILES

sur pri si ngl the viscosities of liguid, c tal. materials which i them .
sel ves hav@y a fépRiAYelelomants mli%ﬁdar E{}P %“?ﬁﬂu@éﬁ%ﬁ?h@? €

The invention_thus:rel ates tothec Xyl - henyls of theforrrula

l(l), grocesses leggtheped die @ ”"%ﬁef %1 tﬂ%@? se as conponents of -
N t al I Th t l,at d-
' clrgglt al C:j?/:l 2ctr: csevmet&h"elzcjtsﬂ %J?e:'elrg\c/)ﬁ%o %ﬁ?é % glr)nE) e%talog‘;?t&%(ﬁdgq-gls :
~cycl ohexyl bi phenyl derl clé_\./fﬁ,éq%‘r L&ulc?égég?igs( ﬁﬂdhta?ree' e cal. .

di spl ay el emenf"?gb cel I'"cont arni ng su iquid

crybial ol T DS GuER bt b AR dlopd ol
strai ght- Cﬂzept'sqtfﬁcieﬁ}‘tt.% S@fof’?t?\ﬂtcﬁ g tifeR! Q&Y'lidin@tdﬁysﬁapem yl,

n-Kexyl, n- nony n- un ecyl n- dodecyI the
conpounds of t@%lls at room temperature._ |
. Hexahydroterphenyl derlvatlves w1th whlch thls
object can be achleved for the part range of llquld
crystal dlelectrlcs w1th p051t1ve dlelectrlc anlsotropy
_15'.are already known from German Offenlegungsschrlft o
- 2 701 501.. However, these hexahydroterphenyl derlva- )
tives cannot be used for the preparatlon of liquid cry—-u
sttal dlelectrlcs with negative dielectric an;sotropy,
_ whlch for example, are reduired fdr-liqﬁid crystal:disé-
( - 20 "play elemen'ts whlch operate by the principle of dynamlc scatterlng. '
| | - ) It is has now been found that the cyclohexyl—. ) o
| blphenyls of the formula (I) R

R1-<_H<_>>ﬁ o

whereln Rl is an alkyl group wi'th 1-12C atoms and Rz

is an optionally perfluorinated alkyl alkoxy or alkanoyl—
oxy group withl =12 C atoms, at most one of 'l:he substi'tuents
: R:L and R, con'l:a:l.m.ng a branched carbon chain are ou'l:standlngly '

suitable as components of mlxtures for llq_U.ld crystal diele ctr:l.cs .



- Preferred bra

forrrul a (19 th._ereby characteri sed. h%v(ezza%sg rule, par- 5 ticularly hi gh
cl ear points. -The. corrpounds of .the general forrmula (1) in which R is an\‘
al kyl ;radi cal with 1 - 10, - in partlcu-l-a4+ with 1 -8 Catons are particu-.- ~-
- larly preferred. * However, conpounds of the general formula (1) with-
brahched subsSurpmtssmglarretén%a:oﬂpmm& ofiathg fopouidant(I)sithenselass
- conpodnds frequently have better sol ubility properties in the customary -

| i quid cryst ahaNgsdiguiducaystal W%@%ﬁﬂd‘glghﬁﬁ @byp@ﬁc‘ﬁ@we%‘svreuent
RL can furthernore be_prepared in an optically active for '
subst ances ar 2888, mi%e cﬁ@eraa@ra’gs ch?%’ag éépﬁ RYLe ARy 1:]859 Cor moreych
substituents E&’W{“Ch are no trat re b anc ed no m)r t han once.

15,5545 Bant efar% IHE o thlr'@ AtE ﬁ}ﬁ -%1;1%1 hyl
.group int e 2‘ %r B Sitloﬁ%g? a% atl.vgtﬁgg(%ngﬁcar Q ey ._
g?arzr[)efhit)hei f r{iﬁa e._sel e _ | S0 .a %g%w| ou R:Sﬁ"to ‘?ﬁgtyl.
substi t uent Fr? tt@i g?ﬁul ﬁuf:Pl Pat%ﬁnge%soﬁ)s%%%%ent is.

an al kyl group... & nq[t %}lbse par%ox 5O saLkangyl 9.)@/ 8 g:gnpta&tfss&

criteria also ap e al these grou

however, . al kyly "{)Hsﬁ*hsgéxf%ﬂéf & é{]B’BﬁgpbﬂthﬁehR:%sﬂf\} w.f]éso. of -

interest in. these gro at ‘exat oxy groups are

al so i nport antyy, 5 q;oatt;grman Sr P %énﬁgfchbﬁﬁtt@ %%@Mi‘ﬁ@ (e phe

abovenenti oned Kyl groups, are 1- pr opoxy, t hyl but oxy, 1I- neth | -

D%&Ey' oxyja0l- m@mm%%#%@m&lﬁyhﬁﬁi}hb@ﬂ.s i %d!ilté‘_r"é’ | Preve By
[ sm?al eryloxy are of particular interes

known and are not- llQuld ¢rystal, shows. | The dJ.elec-

tric anlsotropy of the cyclohexylblnhenyls of" the formula |
(I) is between about -1 and +3, and as a-ru.le is. abou‘t
'.zero. . The tempera'ture range of - the mesophase of |
15 11qu:|.d crystal base materials is 51gn1f1cant1y w1dened
by add:Lng these compounds; " in many cases, surpr:.slngly, '
the v1scomt1es of 11qu1d crystal materlals Whlch in them-
~selves have a rela'tlvely low v1scosity are also reduced
further. '_' o |
= 20 The - invention thus relate_s to the cyclohexyl-
o bipheny]_.S'of'the _fbrmule (I), processes for their prepar—’
ation and their use as cbmpenen'i:e of liquid crystal di- = -
electrlcs. The 1nven'blon fur‘thermore relates to liquid crystal
dlelectrlcs w:.th 2or more componen'l:s con'balnlng at least one
B 25 'cyclohexylblphenyl -derlvat:.ve of the formula (I) and to
electrOOptlcal dlsplay elements based on a l:Lquld crystal
: | cell contalnn.ng such a liquid crystal dlelectrlc.
The substituent R1 1n the compounds of the

o formula (I) can be stralgh“t-chaln or branched __If_R



5 as- branqhed glkanoyloxy groups AI QDQ%ZO%%3of t he substrtuents [err] and 3*:

[err] in the conpounds according to the inventioon contains a branched
.carbon chain. If Ris a perfluorinated al%yt, alkoxy or alkan- 10 oyl oxy
group,. groups whi ch are preferred are those which contain no nore than 8 o}
“atons, and in msrsmmmmghﬂHuhaanmtthat is- tbasaysmethleheﬁhmlumnapnﬁpyi
contai®i -at nost only one chain branching, a trifluoromethyl group in the 2.

~or 3-position bebudydr,efrepeantyll5 n-hexyl, nnahepitylheneossylndsr-amoylding
“to the invention., -the substituents on the cycl ohexane ring are arranged i.n
‘the trans- posi n-ecylyi a-undenykseedntdodneylor #hBaGOD}PM@Slﬂ%cﬁhemr king .
on the right-hand side of 'the cyclo- hexane rin ' . The conpounds
according to tkermwlentilon '%hfer‘?ﬁlép@h@ﬁaﬁﬁe?héeaubﬁdﬁar pSmEndRrlg oPach
subst ances. ._ Thus, -t he cqnpqunds of the fornulamgl) wherein R |s an al kyl

]9{)(!’)[;& 2r ((e'l lo;?t 2'5946@11%7-" Yeé’i?e&rhgc%WcB?bB*ﬁ?I- gr otpe FOFPESRSsuRE dihg \rArﬁ o n
R 'di s Hor al kaervars:r fFormylas (I MEBlEHeR?‘ ISt AR addvgr a"fasilcaf l@ﬂb
catalytic  0lo7 Thg At on Bl thnbar o AROnS diER Saaea
alkall metal grtagrr %gegfﬁﬁt oo aig BohBvar! v, gedieh as

di-et hyl ene glyCo sUIfoxr W Ph~ZIac —an hydroge
di et hyl “ether, g)l élrz]ffv%aﬂﬁéﬂéﬂba”sﬁ%%ﬁﬁe% eChlrd Gachd.

-After a morkrng up oper custonmary per se, X% he com :
~-mm; lO occa51ona11y 1mportant since these compounds frequently

have better solublllty propertles in the customary
11qu1d crystal base mlxtures. - The compounds w1th a
branched substltuent R1 can furthermore be prepared in-
an optically actlve form,_ these substances are of impor-.
_15 tance as chlral doplng substances. ~ Such substltuents :
| 'Rl,whlch are not stralght—chaln.are branched no . more
than once, Preferred branched substltuents are those .
whlch contaln a methyl or ethyl group in the 2- or 3-
dpp051tlon of a relatlvely long carbon chaln for example
'_%”_ : .Zd -2—methylpropyl 2-methy1buty1, 3—methy1butyl, Z-methyl—
| | pentyl or 2-ethylhexy1 | | | | L | |
These selectlon crlterla also apply analogously
.to the substituent R2 in the compounds of the formula (I)
‘if this substltuent 1s an alkyl group.  If R2 is an
d25_;a1koxy or alkanoyloxy groun these crlteria alSo'apply--
h:to the alkyl part of these groups; in addltlon however
| alkyl parts whlch are also branched in the 1—pos1tlon

_ are also of 1nterest 1n these groups, so. that examplesx”

of alkoxy groups R2 which are also 1mportant in addl-



pourtds of- t-he h@rnula (I) thus obtagngggagg3pur|f|ed by fractlonal (ééa
distillation under reduced pressure or by recrystallisation froma SU|tab|e

sol vent, for exanple 10 ethanol or ethylg acetate. The conpounds of the
formula (1) in which R2 .is an al’koxy group are prepared by converting a

ket one of thethgnmia ‘bﬂo's)e V&f&‘ﬂéﬁ[ﬁéﬂx thé Bbsiemabity ofRid 1Ky a phenol
of the*fornmula (I11) 15 by treatnent mnth an oxidi sing agent an subsequent

hydrol ysis, a dohbsn 3@ ti-1hee 41 Bp WLLRedRy @oeltk;ydy timect
The OXIdISIng agent 'used for converting he ketone (rn) into the phenol

(111) is, forpextyiloxy 20-meth mexymxyl ahdanombehyDdeddyd.oxy; Hxo-

"reaction with an O- alkylatlng agent, for exanple an alkyl i odi e or al kyl
broni dei s as bukybglﬁxylanﬁcﬂSova&érwi@xyseneeoﬁfparhdmmlamﬂﬂntﬁr@mﬂlum-'-
hydr oxi'de or sodi um carbonate, in a polar solvent, for exanple acetone.: 25
The conpouﬁdsasfUMandhndnakkanoylmxyMgnhuﬁa is a perfluoroal kyl group'are '
prepared by reacting a ketone of the fornula (Ila) 0 022 183 [err]
wherein RF is a perfl JoF omsdylomamﬁathw Shbﬁ‘tltmﬁn@saﬁq_md \R%mrsuthe,ur
‘tetrafluori de. The_ ket ones %Rare obt ai ned by reacting t '
correspondlngcﬁmP@H§4§Ha°QPR§%@5h yt?ebiﬁﬁéﬁyﬂoﬂlFﬁﬂiﬁ&ﬂﬁl%ﬂhﬁﬁnﬁhﬁ&yl|c
“acid hatide int e sence of a Friedel-Crafts catal yst. The conpounds of

- the fornul a.(FRIYR 'R is. a perfluoroal koxy group are prepared-by

et s el ) 1 b " BB REER M8 S hcan
— 10 :oyloxy group, groups which are preferred are those whlch |
_ contaln'no-more than 8 C¢atoms, and;ln-partlcular those
with 1-5¢ atoms. These_groups also contain at most _I“
_eonly one'chain branching, a'trifluoromethyllgroup in the
.2- or 3—p051tlon being preferred _
15 _ In all the compounds accor dlng to the 1nventlon
the substltuents on the cyclohexane rlng are arranged
_1n the trans-p051tlon,.thls is 1ndlcated-1n the formulae'

by the black marklng on the right-hand 31de of the cyclo—

hexane rlng.

- 20 o The compounds accordlng to the 1nventlon are
prepared in the customary manner for ‘such substances.
Thus, the compounds of the formula (I) whereln R, is an
~alkyl group are obtalned by reduc1ng the carbonyl group

in. a compound of the formula (II)

3 : - rAda¥o ¢on R
. 1 3
25 L 3 | (I1)
’ _whereln R3 is H or alkyl w1th 1l - 11 cC atoms to the o

'methylene group. _ Thls reductlon is carrled out in a

“manner which is known per se, for example by catalytlc



'_resultlng estea ‘Wit h sul fur tetrafluGrD&B L8B3t he “presence of a
“fluorine-containing Lewis acid, for exanple hydrogen fluoride, boron - o
trlfluorlde or ‘titaniumtetrafluoride. Jhe . conpounds of the fornula (I) in
which Ris an 15 optional I'y perfluorinated al kanoyl oxy group are prepared

by reacting a g a% et onVidrh uﬁﬂ?ﬂ%ﬂi‘ﬁ’ééﬁnéchﬁd%tgeéhhuﬁhoﬁaﬁé&%y' ic

aci-d 8r a react erivative of suchran acid, for exanple an acid-halide,

preferably an aewlchbwod@dé)rozarar@d%mdmda hig abbi&&%@'s\blv”eﬂﬂw
pres- 20 ence -of a base, such.as, for exanple, pyridine or tri-

et hyl ani ne.- ThQu@hCh%h@ﬁbéﬁliﬁ@{é"élyﬁéol h@rf@iﬁb*tﬁyﬂ.billé‘b&l'd%edmsth S
conponents of l'iqui-d crystal dielectrics for the purpose of mﬁdenlng t he -

tenperature rapgacordéydiptieh XFhToysdeal ineddphhye, eaher norantitul ar of
rai sing the clear. point. - Conpared with the benzoyloxyben20|c acid .
phenyl. est & deincabmaﬂsgaan:cm daquedws Geydrochlbede acid.022 AFXer-a
-l.egungsschrift 2,139, 628 or the bi phenyl carboxylic acid phenyl ester: :
derivatives or woekdmigr vgciapdrrgtiontywhieist &s destoaarvepanxaﬂchthptQDm--'
Ger man O f enl egungsschrift 2,450,088, which were hitherto used for this

" purpose, 5 thpomd;ﬁomfdsﬂmdﬁqmwﬂgatﬁi hthuayehtrénegr eredPunified
consi der abl e advant age that. they increase the viscgsity of the liquid
crystal base dpaléﬁﬁQ?%Qﬂﬁiﬁglﬁﬁl%%%Fl@%dﬂééertreducB@c&ﬁ@@ﬁﬂrqfﬂ?lhﬂw

et o 1o el et R s R IS R
2g%§o;[ogf The&%a&%bg crys%ﬁghg%elgﬁ%r;ﬁgnggfordlng to the |nvent|op

- The compounds of the formula (I). in whlch,R2 is
.an alkoxy group are prepared by convertlng a ketone of
the. formula (II) wherein R3 is preferably methyl to a’
.phenol of the formula (III)

v i RH °H.' S
I 1 : _ _- (IIr) -
by treatment with an'oXidieing-ageﬁt and eubseqﬁent
_hydrol&Sis;_and then reacting this_phenol wifh_an O-alkyl-
atihg'ageht. o The oxidising:agent.used for converting'
= o i:he"ketone :(II) into the phenol (III) is, for example, °
.- 20.-performlc acid or another perac1d Thelreaction with
. 'an O—alkylatlng agent, for example an alkyl iodlde or .
- aIkyl bromide, is as a rule carried out in the presence
'of-a.base such as sodium hydrox1de or sodium carbonate
in a polar solvent, for example acetone. o
25 : The compounds .of the formula (I) in , which R2 1s

a perfluoroalkyl group are prepared by reaotlng a ketone

_'of the formula (IIa)




these at. Ieast;pne of the fornula (). O oddhe g4 her. .15 conponents are @E
preferably nemati c or .nemat ogeni ¢ sub- stances fromthe classes of '

azobenzenes, azoxybenzenes,. biphenyls, -Sdhi £f' s bases, in particular
benzyl i dene derivatives, phenyl benzoates, phenylcyclohexanes, optionally .
-hal bgenated sti | pbenes, dlphenylacetylene 20 derivatives, diphenyl nitrones:
and substi tuted cinnanic aC|ds . '; nmportant conpounds whi ch
are possi bl e as other conpork @ ~ Qo %" Bharact €XIadd by the
formula (1V):: (IV) 25 whereln.A ¢ 0022 183 [err] -CH=
X' - _ _ [err] -N. = o [err] -N(O) N- 5 '
~-N .ﬂ«@~ o -CH N -CO
- 0- wherpgn RF =is a(gyrflugroalgyl radical thkc} - 11CFF -co -
- or CC S|ngle bond., 10 Ot her possible opent s
_dlelectrlcs ad%59%$ngw%5htﬁBlfHFeﬁFFEﬁﬁ%494¢§%e coﬁgﬁﬁﬁg§QBﬁthgEF85nula

EOaL ““ B
R4 1
L Yottt vl g

halide in the presence of a Friedel-Crafts catalyst

The compounds of the formula (I) in whlch R2 1s

e - s a perfluoroalkoxy group are prepared by esterlfylng a

phenol CHI) with a perfluorocarboxyllc acid under

10 conditions whlch are customary per se and reactlng the |
resultlng ester w1th sulfur tetrafluorlde 1n the presence
of a fluorlne—contalnlng Lewis acid, for example hydrogen
fluorlde boron trlfluorlde or. tltanlum tetrafluorlde
The compounds of the formula (I) in which R2 is an -

t_ 15 . optlonally perfluorlnated alkanoyloxy group are prepared
| by reactlng a phenol (III) with a carboxyllc acid or .

'g'perfluorocarboxyllc acid or a reactlve derlvatlve of such’

an acid for example an a01d hallde preferably an acid
chlorlde,~or.an acid annydr;de,advantageously:u1thepres-
20 ence - of a.base;rsuch;as, forlekample, pyridine or tri-
ethylamlne. | | - |
The cyclohexylblphenyls of the formula (1) are
_ used as components of 11qu1d crystal dlelectrlcs for the
,purpose of w1den1ng the temperature range ‘of the lquld
25 crystal mesophase, and in partlcular of’p._ralslng the_
. clear point., Compared with the benzoyloxybenzoiC“'

. acid phenyl ester derivatives according'to German'Offeneﬂ_



.preferabl Y eUp o 8 C at ons. ', In rros'b.@fgz hese 'corrpound-s', R and R4 are

preferably dlfferent . one of the radicals 5-usually being an alkyl - _
“al kl-xy- group, - - Fbwever “a 20 |l arge qynner of other variants of the .

substituents eaé;saged %¥§E?ES£ ig§t88§ sne ﬁg_};;ggésgﬁiéggfes are&' '
comrer ci al | y a/ASHHBISC i €} ;P28 arcdhe D! g oh asl
"rulezdbntai% at | east 30 preferably 50 - 99 and .in 0 022 183 -11 - =~
_particul ar 60 PREDYAEILE i%Tb“?ththQrc@ﬁE@Gﬁdsa&ﬂqfh%ﬁhﬁnﬁ%Eka(I)
and, 'i-f appropri ' e conpqQunds of t he formul a
preferably nak@é%?%né?%i¥§t5vﬁér?§°B§ %BEQ%P

-thESLFSLFZ E%l%%%fé@w %%r’é%&h}@nter%r gn{aﬁt f WS T e sen’s
r 0] one e COH}

Pehs o Tp o e HomARE Qodobfifghdn H?' ¢ e%%cnﬁl RROGde e

Grel ectrics acwﬂmﬁ&i@ Ji{?é(xfiﬁéggetﬂé% REG %Ile';sae %%3@6%& S

custonmary per- se red a un of one or nore cC

of the formul ad¢)tnes ﬁ‘ﬁﬁ% ef Eaihﬁa%hﬁ %rg;)%:l N efel-o abl'y at

el evat ed tenperat.ure. | et eness o ssoIV|ng opera on can

be observed pamtdduwderiy, easibycafisa bgmh@auwm% tdie GhepF PPiTdcOf
the base material is chosen here. However, it is al so possible to mx

sol utions of 2Gtmnwmsr@§yt henégr ahbapeb)feeradn(y \ﬁsecn @k SebhFdhénts
organlc solvent for exanpl e atetone, chloroformor. .

- lO of liquid crystal dlelectrlcs w1th negative dlelectrlc

"anlsotropy. | | B
| The 11qu1d crystal dlelectrlcs accordlng to the
.inventlon con51st of two or more components .and amongst
‘these at least one of the formula (I). - The other
©. 15 pcomponents are preferably nematic or nematogenic sub;
| stances from the classes of azobenzenes azoxybenzenes,
_blphenyls Schlff's bases in particular bénZylidene_p
jderivatiVes phenyl benzoates phenylcyclohexanes
.optionally halogenated stllbenes dlphenylacetylene
e 20_ :derlvat;vesl diphenyl nitrones and substituted cinnanic
”_acids; 'The most impoftant compounds'which'are
-p0551b1e as other components of this type can be

”characterised by the formula (IV)

OO
'25Il'where1n |

Ais ; o \
-CH' = CH- -0-co~{ (O )»-o-co-
-CX’ = cH- _'—CO-Oﬂ<§E>hCO-O-

unds

I

&3, O %ﬁﬁﬂﬁg%ﬁ%hrkﬁtor 3



met-hanol , andqjter thorough m xi-ng0 022r a@3ve t he solvent agaln for - (?%a)
exanpl e by distillation under reduced pressure. In this procedure, -of o -
_course, care nust be taken that no 25 i QpUW|t|eS'or undesi red dopi ng
“substances are |ncorpor4 ated through the solvent. The liquid crystal ,
dielectrics according to the invention-can bge—Rodified by suitable. o
addi t Fves so.that" t heyctan becysed in all t_oJ.a;qUI d crystal di splay -
0 022 183 -12- el enments hitherto disclosed. uch additives are known to
the expert and-are described in detail inthe—elevant literature. . © For
exanpl e, it is possiblato add-substances t-d:be dielectric -
.anisotropy the 5 viscosity, the conductivit d/or the ori-entation of - the

nemati ¢ phases. Such substances are descr'*-' for exanple, in German .
'CIfenIegungsschrlften-aq209=1ﬁ¥ 2,240, 864, c638- 2,338,281 and

2,450, 088. The follow ng exanples are intendsedAo illus- 10.trate t he .
|nvent|on In the' exanples, m denotes ‘nelting point and c..
denotes the clear poi N Ob) a=| Neui d cryst al<{Uptance-i n degrees Centi -
grade; boiling points are designated by b.p. Unl ess ot herw se
-indicated, data relating towparts or percent- 15 ages are parts by melght '
or percentafes by wei ghf. ExaNfle-1 (a) 306-gHoOf = N~ ’

4- (4-n-pentyl cycl ohexyl ) - bi phenyl are dissolved in a suspension of 150 .g of
anhydrous alum niumchloride in 2,000 m of nethylene chloride at [err], _
whil st 20 stirring, amtOa sol Go-on of 79 g of acetyF €H-oride in 250 m of

nmet-hyl ene chl oride i-s added dropmtse to the solutlon in the.course of -2 -

houts whi | st sttrrlng

-co - o- —cn ‘= N(O)- .
~-s. -co-  -N(©) = cH-
-co --s= B or a C-C single bond,

10 'Other poSsible'components of the dielectrics:aCCofaing
| to the invention are those compounds of the formula (IV)
hin which one or more phenyl rings are replaced by a
“corresponding,number_of_trans-cyclohexyl-r1ngs* X'.is
halogen, preferebly'ci' or —CN.' h R5 and R, are 1dent1— '
E%f.' 15 cal or different and can be alkyl alkoxy, alkanoyl B
| | alkanoyloxy or alkoxycarbonyloxy radicals with up to 18,
' preferably up to 8 C atoms. 'In most of these compounds
R5 and R4 are preferably dlfferent one: of the radicals
"usually belng an alkyl or alkoxy group, However a
.20 large number of other varlants of the substltuents
1envisaged ‘are also customary._. Many such substances
are_commerclally evallable. | _
| The dielectrics according to the invention as a

rule contain at least 30, preferably 50 — 99 and in



The reaction mixture i's stlrred for bggtﬂ x 16 "hour s and poured into a
~solution ‘of 300 nl. of concentrated 25 ‘hydrochloric acid in 2.5 1 of
i ce-wat er. The organi c phase is separaged off, washed with water and-
'sodi um bi carbonate sol ution, dried over ca C|un1chlor|de and evapor at ed.
The - p- ( 4- n- perpgr&icudnex (o) ~9&,r [paxks Wy we bglehyo fwhhehcospalndsi of
~.recrystallized from ethanol ; 0 022 183 -13- m 125 ¥|eld 315-g. (b)
175 g of p- (4-Hhpe PFN@}@ﬁoKéQy@P41 %ﬁxﬂ@@?@?ﬁb@?ﬁ.a(@ di-ssol Pae PW 1.
. of tetrahydrofuran and are hydro- genated I n é presence_of 10 g
pal | adi um on- dHQF@o&PmPOH?d%(ﬁ akOTHERR t ﬁgePEFGPEaH%H Wﬁ&%‘%bﬁﬁal

f 8 t a) yst h ' d off f It t
P evapor ot ed SFASENS PEEE HOMSIETE oy T DpEE cERGER ﬁwsﬁ\/ﬁ Ao
-rTﬁre”"'f o1 1 ovi Hg B %%ﬁh'ﬁ'ar Y SRl o iR uergunts O b8 dmven%l%n 10

- (

-(4-n-propylc 0 ‘Hfﬁe _
-(4-n- butylcy%ﬁ%hgxy - e ¥%I6ﬁ ﬁ isparts by welght for

)- (4-n-pentylc %Yo 4P 3* h@@y _ _
" (4-n- hexyl Cygghﬁg e )da, tned'te,? i{) wbe:.ght of__ one or more com
- (4-n- hepty'C%%UW@@“Hﬁ'ﬁherﬁﬁrﬁﬁiép@fyyhava been added. for doping
4-n-octyl cycl 6hexyl) nethylblphenyl

)- (A4-n- nonzkpygh g p' - et hyl bi phenyl, : :

-f4- n- decyl cycl ohexyl ) - p' - met hyl bi phenyl,

- (4-n- undecylcyclohewmﬁernxémaéwrb¢@hee¢brdlng to the 1nvent10n are -
- (4-n-dodecyl cycl ohexyl ) - p'-- net hyl bi phenyl -
[4

(2- nethylprepph%&bmniahemymdep whrchyiblphsmpmary per se. . As a

rule,

formula (I) 1s dlssolved in the other components prefer—

15 ably at elevated temperature. ; The completeness of the
' dmﬁdhung operation can. be. observed partlcularly ea51ly
if a temperature above the clear p01nt of the base E

'materlal is chosen here..
’ However it 1s also possible to mix solutions.of
.‘%r' 20 components of the formulae(I) and (IV) in a sultable

organic solvent for example acetone chloroform or-

.'methanol and after thorough mixing, to- remove the solvent

&

(j g?LSYngf%ﬁg§ rrﬁﬁsjﬁgﬂséix%ﬁuid crystal dlelectrlcs to. which _'”

the des1red amount of one or more compounds of the .;'

-'agaln.- for example by dlstlllatlon under reduced pressure.'

In thls procedure of course, care must be taken that no
25 _1mpur1t1es or unde51red doplng substances are incorpor—
ated through the solvent | ) _
| ~ The, llquld crystal dielectrics accordlng to the_
'-ﬁgl,m.. inventlon can be modlfled by sultable addltlves s0 that

they can be used in all types of 11qu1d crystal dlsplay'



' 'O

- (‘2 et hyibutyl) cyclohexyl] p ‘ompphyhBBphenyl , -
(3-net hyl butyl )-cycl ohexyl] - p nmet hyl bi phenyl and
{ 2- et hyl hexyl ) - cyclohexyl] p' - nethylbighenyl * o
Met hyl cycl ohexyl ) - p' -ethylblphenyl

:ew il . o e o

butyl _
2 hgxglg¥ﬁkgﬂgxy+)t% -gkﬁg%g:gﬁeny e de%ﬁﬂ}bedjiﬁsdetall in the

n-hept yl éi&h&&'iieersrtwéb' phems&a ] OCM'fy gme to-
-.et hyl bi phenyl, 5 p-(4-n-nonyl cycl ohexy y|b|p eny

4
4-

4-

4-

- (

4

4-

4-

a-

4-n- deCY'Cxﬁddﬁﬁﬁvstaﬁcegttﬁ|El&@?nkhe dlelectrlc anisotropy, the
4-n-undecyl cycl ohexyl ) - p' - et hyl bi phenyl ,

4-
4-
4-
4-
4-
4-
4-
4-
4-

(‘2- met hyl propyl ) - cyclohexyl] p - et hyl bi phenyl ,

(2-met hylibetaytiecyhbsbexyl ] -p' S&bhylslmb:dﬂandes are descrlbed for
(3- met hyl but yl ).-cycl ohexyl ] - p' - et hyl bi phenyl and

(2- ethylhemampleycinhGeymhnpOi@bmmd@uﬂgsadhrlften 2,209, 127

Met hyl cycl ohexyl ) - p' - n-propyl bi phenyl ,

et hyl cycl 2249 | 64, - B . BRdp HB8, pRe BAS, 263 and 2,450,088,

n- propylcyclohexyIL - n- propylblphenyl ' '
n- butyIcycIohexyIT g fnlépypp@quagpmes are intended to 111us-
Lﬁ n- pent clohex % -n-pro Ib|phen 1, m_ 140, c. .158; - o
-{&- n- hex %ﬁ%xyl& @' - rﬂ?ﬂ%% %mpheny n-.g@he 'examples,

n- hept Ic hex -n-pr | bi-phen - T
n- ocfyrcyﬁ ¥fs % hg. Hpa Hhe o and c. denotes ‘the clear

-(3-
- (4-
Ej R gggzlgyctohgx§k) pllﬁpﬁﬁﬁ%&{b%%ﬂ:%&bstance in degrees Centi~
(4

n- “”qecylC¥C58heﬁ¥1dlgg'%o&ﬂ%@”gréﬂdgglgnated by b D. Unless .

otherw1se 1nd1cated data relatlng to parts or percent—
15 hages are parts by welght or percentages by welght
B Examplel | | | B | |
h.(a) 306 g of 4—(4—n~pentylcyclohexy1)—blphenyl are:;
dlssolved in a suspen51on of 150 g of anhydrous alumlnlum
__________ ' chlorlde in 2 000 ml of methylene chlorlde at 10 whllst
20 -stlrrlng, and a solution of 79 g of acetyl ‘chloride in
'250 ml of methylene chlorlde 1s added dropw1se to the
solutlon in the course of 2 hours whllst stlrrlng.
The reaction mlxture is stlrred for a further 16 hours _'
.and poured 1nto a solutlon of 300 ml- of concentrated |
- 25 _hydrochlorlc acid in 2 5 1 of 1ce-water.- ~ The organic

phase is separated off _washed w1th water and sodlum

bicarbonate solutlon drled over ca1c1um chlorlde and

| evaporated. ~ The p-(4—n—pentylcyclohexyl)—p —acetylﬁ '

‘biphenyl which remains is recrystallised from ethanol;

n- dodesyleyst o8EEY! ) the- ebhguitavartyl and/or the orlentatlon of the



5 p= (4- n- dodecyl cycl ohexyl ) -p. - n- pDOmﬂZbuﬁnenyl°

- (2-met hyl propyl.) - cycl ohexyl ] - p - n- propylblphenyl
- (2- met hyl but yl ) - cycl ohexyl ] -p' - n— ~pLBpw bi phenyl ,
1- (3-
-(2-

'O'I

met hyl but yl) gyclohexyl] p' - n- propyl bi phenyl and
ethylhemyrbZEyplwmelqh]3b5 gxpropylblphenyl 0 022 183 - 15 -
- Met hyl cycl ohexyl ) - n- but y1 bipheny
ethy|cyc|d®@ky175pg nfbpfﬁzbnpp@n¢wlcyclohexyl)—p'-acetylblphenyl
- n-propyl cycl ohexyl ) - p' - n-but yl bi- phenyl o
-n- buty|cy@nahg&y$§o%veﬁ bgt§p§,ghgﬁymehgahydrofuran and are hydro-_ -
-n-
-n-

e

uty:j bf)p?é& h% ﬁ-%dﬁoﬁffL Eg}@h%&%ﬂe}y&&u% Frogn e ﬂr)ﬂsgure |
utﬂ rﬁﬁﬁﬁgi%&reﬁé ol én-n“E | '%fﬁi%ﬁ’ﬁt Jp's (?%Pd%ﬁjeE FedcPfex P p
e nefhyl%ﬁ%%??gg LEsnEY %fga%gﬁ 5 94_£L%§n@yi¥&918ﬁ8§¥h)-

-(S-nethyl %%hyipﬁhggﬁ?% h’ﬁchprQHk¥ Iphen;?écﬁygfallls d from

-(2- ethylh - n- but 4- Met Icyclohexyl)

pentylblphgﬁﬂénog 2 (- 3hﬁleycl Iéldrlfﬁgtglblphenyl _

-n- propyl cyclohexyl’)-p' “n- ﬁenty |pHe yl, ' '
- N- butyi?yclohexyI)THe Ebﬂi%wwﬂ%) unds are prepared analogously.

,n pentyl cycl ohexyl)-p'-n-pentyli phényl, m 13,".c. [err] _ _ _

- N- hexyl xﬁLQnemékhyncy@n@ﬂax#ﬂy4ﬁwuméthylbluhenyl ' '

-n-heptyl cycl ohexyl ) -p' -n-pentyl bi phenyl, 25 .

-n- octylcyqbab&xykhyﬂcy@ﬂ@ﬁﬁm#Mjﬁﬁﬂyméthylblphenyl

(h—n-propylcyclohexyl)—p'-methylblphenyl

[ CTCTTTTTTTT N

n-

A/—\ AA/—’\/-\AA/—\I—H—H—H—
Ubbchhbbhbbhhbbﬁ

! 'cs"c

n-

-
————

"D'D'O
J&%b: -b-b-b

p

'D'O'c:'c'c'o'
-b-h-h

 p-(h—n—butylcyclohexyl)~p -methylblphenyl
iS p- (h-n—pentylcyclohexyl)—p -methylblnhenyl
p-(h—n—hexylcyclohexyl)-p -methylblphenyl
'p-(h—n-heptylcyclohexyl)—p_emethylblphenyl,"
p—(A—n~octylcyclohexyl)—p’-methylbiﬁhénYI'
-p—(h—n-nonylcyclohexyl)-p -methylblphenyl
W _20' p—(h—n—decylcyclohexyl)—p —methylblphenyl
. p-(h—n—undecylcyclohexyl)—p'—methylblphenyl
p-(h—n—dodecylcyclohexyl)—p'—methylblphenyl
'_kp—[h-(2—methy1propy1)-cyclohexyl]—p —methylblphenyl
“p-[h—(2—methylbuty1)-cyclohexyl]-p -methylblphenyl o
25 Tp-[h-(3—methy1butyl)—cyclohexyl]—p -methylblphenyl and gy
p-[h—(Z-ethylhexyl)—cyclohexyl]-p'emethylblphenyl. .
| p-(A-Methyicycloheiyl)-p'-ethylbiphéhyl, |
'{p-(h5éthylcyclohéxy1)ép'—efhylbiphenyl,'
ﬁf(4-n-propylcy¢10hexj1)—p'—ethylbipﬁenyl{



‘n- nonyl cygl ohexyl )-p'-n- pentyl 9 ;Q?@nw83

h- decyl cycl ohexyl ) -p' - n- pentylblphenyl

n- undecyl cycl ohexyl ) - [err]'-n penty phenyl : '

n- dodecyl cycl'ohexyl)-p'-n-pentyl bipf€ényl, - 0 022 183 - 16-

Eé gt Eg: ?@%ll)r) %ﬁ%ﬁ{iﬁ?ﬂlﬁgy%g ent L}ﬁ’g%ﬁeﬂyl - A :__
Eg QFEDYL Xylk) %%ﬂﬂé%%#éﬁgxxﬂagﬁ?%¥%l 3¥{1§ﬂ9 n. 4°, c. 1560;
Zshgﬂ%fgﬁ@)ﬁ%gpﬂ@ié% ﬁgiwb"—ethylblphenyll |

4-
4-

4-

4-

4-

4-

4-

4-

4-

4-

4-n-propyl c nyl :
. éﬁt o étf?%ﬁﬁf8K¥%Pl % ethylblphenyl
4-

4-

4-

4-

4-

he

4-

4-

4-

-

n- but yl cycl exyl

n- pent ygcygel $FEﬁWﬁ6n cichsngkbinh “¥b¢ biphenyl,
n- hexylcyclo exyl) ﬁy%nﬁhexylb?pﬁe% hyl P Y

n- hept yl cyl écplcﬁcmsnék?ughgnybmhylblphenyl
n-octyl cycl ohexyl)-p' - n-hexyl br phenyl , -

n- nonylawﬁ*ﬁkwn4ﬂn@éenlbyxlbhEHbedyb 4@ﬂhv1bihham¥m | ohexyl ) - -
xyl bi phenyl, 15 p-[4-(2-nethyl propyl)-cycl ohexyl]-p'-n- hexylblphenyr;

{2- nethwlpﬁﬁﬁﬁne@cdehylyyplphemyﬂéﬁp%ﬂqﬁhymblphenyl

(3- et hyl butyl )-cycl ohexyl]-p'-n-hexyl bi.phenyl and

(2-ethylh 9 eafmghbxypropylasnypmqquy&ﬂﬁ -ethylblphenyl
4- Met hyl cycl o % - n- heptylglphen
Z=et hyl c0l { 2pmethytpufybi pﬁy@wohexyll—p'-ethylblnhenyl

A bt 5?23&%&%@‘%&%%’5Lyg'm%ﬁ%%ye'xylJ-p'-ethylblphenyl and.
A heyl oy Boes e Ry iR bg’bﬁ&%’gﬁyxyl]z?'—ethylblphenyl
4-n-h | | h

4- 2 ogf;¥c§§$oﬁ£$@¥%gﬁic %8§E§¥h5p ﬁropylblphenyl

p-(h—ethylcyclohexyl)—p'—n-propylblphenyl
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15 p—(h-n—propylcyclohexyl)-p —n—propylblphenyi;'_'
p-(4—n—butchyclohexyl)-p';n—prOPY1biphenyl"_ |
p-(h-n-pentylcyclohexyl)-p —n—propylblphenyl m.jlh°,

c. 158°%; _ .
p—(h—n-hexylcyclohexyl)—p'—n—propylblphenyl

_20'p-(h—n—heptylcyclohexyl)—p -n-propylbiphenyl,.

o pf(4¥nrbéty1¢YCl0hexyl)-b'fn¥pr9pylbiphenYl;'
p-(h;n-nony1cyclohéky1)—p'—n—propylbiphenyl,_
.p;(4—n—decY1cyclohexj1)—p'fn-propylbipﬁenyl,_
p;(h-n—undechéyclohexyl)—p'—n—pfdpylbiphenyl,

25 p-(4~n—dodeéylcyclbhéxyl)¥p3-n—propylbiphényl;

_ p—[h—(2—méthy1ﬁropyl)—cyclohexylj-p'-n—pfbpylbiphenyl

-g1p-[4—(2-methy1butyl)»cyclohexyl]—p'-n—propylblphenyl |
p—[4—(3-methy1buty1)—cyclohexyl}—p'—n—propylblphenyl and"_'
fp-[h—(2—ethylhexy1)-cyclohexyl]—p'—n—propylblphenyl



n- nonylcychohexyl) p - n- heptylglgggnygg

n- decyl cycl ohexyl ) -p' - n- heptylblphenyl S _ :
(:2- met hyl propyl ) - cycl ohexyl ] - p -n- he&gylblphenyl 0 022 183 -17 -

(2-met hyl butyl ) -cycl ohexyl ]-p' -n-heptyl bi phenyl, T

(
(

S ety hEe ST eIy ) Dl %uﬁig gﬁéngmd- | ..
thhylcyc WQKEE?XRS ] %%j%fgﬁnxﬁ* éhgﬁp%lcyclohexyl) P_

- oct yl bi phe propy exy cty |phenyl
n-but y| cyﬁLfeheﬂLbkfo@y T RAGH SN ‘*n-butylblﬁhenF’
n- pent yl cycl ohexyl ) -p' -n-octyl bi phenyl, p-( exy cyclohexyl)-p

(4:
4-
4-
4
A-
4-
(4-
4-
4-
-octyl bi phen L(hlel—mu(tirlwaﬂnftné J-opexyl hubylBiphenlD phenyl
4-n- octylcyclohexyl) - n- octylblphenyl,
4-
4-
4-
4-
4-
4-
4-
4-
4-
.4 -

' oo 'c'd'c:'c'c'cb

(2-met byl P‘-ler%h)-p‘éﬂﬂﬂWoﬂexyl)-fp ochybhtphBaphenyl m. 20 , Ce 170 5
(2-met hyl butyl ) -cycl ohexyl ] -p' - n-octyl bi phenyl,

(3- et hyl but(%h—hmdyﬂlmmﬂldhmtyh}mtyhbbvbymbhphedylii
(2-ethyl hexyl ).-cycl ohexyl ]-p' -n-octyl bi phenyl .

Met hyl cycpet(éxyn—he@tyimfgdmmhyp '—n—butylblphenyl
et hyl cycl ohexyl ) -p' - n- nonyl bi phenyl

n- propylcPcKéh@rﬁ@WMicyﬁlﬂhgxxibﬁ@hyn—butylblphenyl
n- butyl cycl xyI) p -n nonyl bi
n- pent yl cPcl ? xf %yn—butylblnhenyl

%4 - hepdf Cz(i%?gw s e)Cy'n %}bfgen#yn—bumblphenyl o
%j E§_2§£E§:BUR§¥#P CIO 5 i%ﬁg n%g %SbﬁgﬁyﬁglﬁgeﬁyPA (3- nethylbuty
L G2 ety hERH ?ﬁdﬁ%@;ﬁ Lo BB op brprgp Lbiphenyl,
(4 N@thy|CbeOT%&@Q d%fﬂ&ik?ﬁ%;i?Dgygiohexyl]—p'-n—buuylblnhenyl

' p-[h—(2—methylbuty1)-cyclohexyl]—p -n-butylbiphenyl,
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15 p-[4—(3—methylbuty1) cyclohexyl]-p —n-buuylblphenyl and
p—[h—(2—ethylhexyl)—cyclohexyl]—p -n—buty1b1phenyl '
p—(h-Methylcyclohexyl)—p -n—pentylblphenyl
p—(A-ethylcyclohexyl)-p'-n—pentylblphenyl,
_p-(h-n—propy;cyclohexyl)-p*—n;pentylbiphenyi,

"""" 20_'p—(h;n—butylcyclohexyl)—p'én;pentylbiphenyi -
'p-(h-n—pentylcyclohexyl)—p —n—pentylblphenyl ‘m. 130;
e 170°; |
| p—(h—n-hexylcyclohexyl)-p'-n—pentylblphenyl

| _p—(4~n—heptylcyclohexyl)-p'-n—pentylblphenyl

25" p—(4—n—octy1cyclohexy1)-p‘-n—pentylb1pheny15.

o p—(Q-ﬁ;nonYICycléhexyl);p'—njpentylbiphehyl,:-
_p-(h-h—decyicybiohexyl)-p;—n-pehtylbiphehyl;

' p-(é—h;undechcleohexyi)fpf-n—pentylbiphenyl,
pJ(h—n-dodecylcyclohexyl)—p';n-pentylbiphEnyi;
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4- ethyloyclohexyl) p' - n-decyl bi pleerog2 183 © ° . - _

4-n- propylcyclohexyl) p - n-decyl bi phenyl ; 0 022 183 - 18-

4- - butyl cycl ohexyl) - p' - n-decyl bi phenyk, _ : ' 3
n- pentyl cycl ohexyl)-p' - n-decyl bi phenyl ,

4-
4- n- hexylcyp+bhef?Fpephy&pWQQMM&ﬂﬂynmphexyl]—p'-n—pentylblphenyl
4-n-heptyl cycl ohexyl)-.p' - n-decyl bi phenyl, 5

4-n- octylcyD+Bhef?FPEphyﬂbuéwﬂquyu%ghexyl]-p'-n-pentylblphenyl

4-(2- nethylprf cyclohexyl p - n-decyl bi.phenyl , _
4- (2- et hylBu 5 { Scpetbydpptyly-oyaladgxy b wn—pentylblphenyl and_-

4-

4-

(3- et hyl bu cycl ohexyl p - n- decylbl henyl an
(2-et hy] r@xwy}%yertbwéﬁew -Gy R fremwn—n@n’cylblphenyl

- gnéﬁégfL%C:?ﬁfﬁs%ﬁlwﬁﬂeﬁﬂ%ﬁ;I %5}11; By iRinhebedl bi Sﬂgﬁil) P
ety S e,
2 2§f¥YL¥§ ?§2é¥é%fgglgy%ﬁﬁ§§%vaﬂpéhgﬁ@fhexylblphenyl
(2" et by B e SR e B e nesy Lnineny 1.
(2- nethylgu(aLh Eﬁ%g?%ﬁﬂ#%ﬂ%gi}}‘ ‘Eﬁﬂ %ﬁ?ﬂ%phengg

(3-met hylbutyl.)-tycl dhexyl undecy!l
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3 (
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4-
4-
4-
4-
-1 4-
- [ 4-
[ 4-
2(2 et hy xvh;ncmebcgnewhbh@ RIRGYLIE BPERYbhenyl
4-
4-
4-
4-
4-
4

Met hyl cycl ohexyl) - - h- dodecylblphenyl

ethylcyclpheayh>hp tw&@g@a@w }ﬂpﬂqn—hex%}blphenyl
n- propylcyclohexyl? - n- dodecyl bi phenyl ,

n- butylcyp+éhenybbtplcyammmanyﬂ?#ﬁ*ﬁndhexylblphenyl
n- pent yl cycl ohexyl ) -p' - n-dodecyl bi phenyl.,

n- hexylcyp+6henyhpnglcyummhaxyﬂjﬁpﬂyn4hexylb1pheny1
n- heptylcyclohexyl) - n- dodecylblphenyl
p—(h—n—decy cyclohexyl)-p -n—hexylblphenyl
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-(
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- |-
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- (
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15 p-[h— 2—methy1propy1) cyclohexyl]—p -n—hexylblphenyl

p—[h-(z—methylbutyl) cyclohexyl)-p —n—hexylblphenyl

p-[h-(3—methylbuty1)-cyclohexyl]—p'—nehexylblphenyl and
': p- [4-(2—ethy1hexy1)-cyclohexyl]-p'—n—hexylblphenyl

p-(h—Methylcyclohexyl)-p —n—heptylblphenyl

[

= 20ﬁp-(#—ethylcyclohexyl)-p -n-heptylblnhenyl
| p.p-(h-n—propylcyclohexyl)—p'-nrheptylblphenyl,
p-(h-n-butylcyclohexyl)-p —n—heptylblphenyl
_ p—(h—n-pentylcyclohexyl)—p'-n-heptylblphenyl,"
| ”p-(h-n-hexylcyclohexyl)-p'-n—heptylblphenyl _
25 p-(4—n—heptylcyclohexyl)—p'—n—heptylbiphenyl,j
o p- (h-n—octylcyclohexyl)-p'-n—heptylblphenyl
_p—(h-n-nonylcyclohexyl)-p'—n—heptylbiphenyl
' 'p—(h—n-decylcyclohexyl)-p —n—heptylblphenyl

_ p [4—(2-methy1propy1)—cyclohexyl]-p —n—heptylblphenyl
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n- ocLyIcygIohexyI) p'-n- dodecyl@ @@gn ez O 022 183 - 19-
(2 nmet hyl propyl ) - cycl ohexyl]-p' -n- dodecylblphenyl

(2- net hyl butyl ) - cyclohexyl ]-p' - n-dodageyLbi phenyl o

(3-net hyl butyl ) -cycl ohexyl:] -p'-n-dodecyl bi-phenyl and 5 .= . L
(2-ethyl hg x{ﬁ%ﬂZﬂmeﬂnvmbdtyn)xbﬁ@y@nykynﬁhgnyh-heptylblphenyl
Vet hyl-cycl ohexyl) (2- et hyl butyl) - bl phenyl '
ethylcyclphékwOﬁﬁmeﬂﬁylhutwlbuéyélohEﬂgQﬂ¥b'—n—heptylblphenyl and

n- proopyl cycl ohexyl )-p' -(2-met hyl butyl)-Dbi phenyl, .
n-but yI cyp-ghes(A-e iy iyl e polghpxpl jhpryh-heptylbiphenyl,
n-pentyl cycl ohexyl)-p' - (2-net hyl butyl)-bi phenyl, m {err], c.. 880;
n- hexylcypkdﬁ&ﬂﬂbhxiGXinhﬂlebﬂpY+h—bc¢yéh¥bheny1 |

n- hept yl cycl ohexyl) (2-met hyl butyl ) - bi phenyl,
n- oct¢¥cy@kdﬁa@ﬂhY#Fquphﬁxywy fyn}0b¢phbnph§nui,
n- nonylcyclo exyl) (2-'met hyl but 'yl ) - bi phen

n- decyl cy®rd HTQPY¥QN¢%Qh@$ﬁLDij-brpﬁ&ﬁ blphenyl
e EaRRL S LD 38
v LCY'C%T’E’%Z%% pﬁnﬁﬁ%"ﬁ%ﬁxﬁy' ohpRebisheny1,
bt 5?25 ARG T L nPy L BR A reny1,
bty BRSPS b e BB M omay,
: zgf;ly;;@rga*;%-@fm@%mzsw i,
SE e IR
n- undecylgM@aﬂﬁzqdétﬁylﬁékyryb&&e&ahﬁk&ingheﬁﬂoctylblphenyl '
_ _'p [4-(3-methy1buuyl) cyclohexyl]-p -n-octylblphenyl and -
. 15 p-[4-(2-ethylhexyl)- cyclohexyl]—p —n—octylb1pheny1
ip-(h—Methylcyclohexyl)—p —n—nonylblphenyl '
_p—(h—ethylcyclohexyl)—p'-n-nonylblphenyl
. p—(h—n-propylcyclohexyl)—o'-n—nonylblphenyl
.p- (h-n-butylcyclohexyl ) ~p: -n—nonylblnhenyl
20 p—(h—n-pentylcyclohexyl)—p —n—nonylblphenyl,
p—(h-n—héxchyclohexyl)—p';n—nonyibiphenyl
p-(h-n-heptylcyclohexyl)-p —n-nonylblphenyl
: :p-[h—(2-methy1propy1)—cyclohexyl]—p'—n—nonylblphenyl
.'f p—[4—(meethylbutyl)-¢yclohexyl]—p -n—nonylblphenyl, .
"25-'p—[ﬁ;.3¥methy1bufyi)-cycibhexyl];p'—h—nonylbiphenyl and
p-[4- (2-ethylhexy1 )-cyclohexyl ]—p ' —n—nonylblphenyl |
P- (Q—MEthylcyclohexyl)-p —n—decylblphenyl
:p-(h—ethylcyclohexyl)—p -n—decylblphenyl
p—(Afn-propylcyclohexyl)—p'—n—decylblphenyl,




4- N@thylcycloheXyI)-p -(2-ethyl hexyl’) - bi phenyl,
4- ethylcyclohexyl) p' - (2 et hyl hexyl)-t8phenyl, 5:

2-.@535&; Getrhtsl el exyaz%i"aamlphenﬂ
ST i

: “n- iphenyl
ﬂﬁﬁﬁil% grﬁ ﬁe‘ﬁi@%@gﬁ*ﬂgﬁﬁyl&ﬁm heg;::zyl o
(oo SRS il st
'(4 n- dodecyﬁ%ygxgﬁé%&g&%§j§%§f§4§$¥ét y % %ﬁgxgﬁx Egnﬁganple 2 A nmixture
_gfsﬁgngs?Lh3gé,gédg%ﬁﬁﬁﬁﬁgyBgégyﬁ?:cig?gk Q%}is 0']:'g'zzety |6%Eny Qﬂegogo
m of 98% f or mpc ;ﬁw(@-ﬁd&ﬁﬁ%ﬁﬁ?ﬂ % d?fékﬁ} ﬁoog d%E 1%%@11%&13‘10%

tenperature for 72 hours X éXtracted

h o[ 4af 1_pn—
twi ce with 500pod[ 4af( 3ﬂﬁéﬁﬂ é%§%§§§%§% paeR i0B_n d@%%lb%ﬁgﬁﬁyl and

p-(4-n- pentylcyclo- hexyl ) - Wht ch renmai'ns evaporat-

ing off the SObMQﬁLOZLd%ﬁthéxyi)ﬁf?biéﬁ@k?l@aﬁan_aécgqﬂjyﬂényr: [err]

22 183 -20- and p- (4-n-dodecyl ©y©azhaes )-p' - (2 et hyI pentyl) bi phenyl @
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The fol | owi ng conpounds are prepared anal ogousl|

P-£4- nethyEnycpeMédeﬁhylcynﬂche&yIﬁ@my¢n—undecylb1phenyl
p- ¢4- et hyl cycl ohexyl ) -p" - acet oxybi. phenyl ,
_p (4 n- propylcpeKéhewwy&qyGlnhaxywiﬁpﬁmmwmndecylb phenyl
p-(h—n—propylcyclohexyl)-p -n—undecylblphenyl,
P~ (h—n—butylcyclohexyl)-p -n—undecylblphenyl
' p—(h—n—pentylcyclohexyl)—p'—n—undecylbiphenyl;
15 pf(4—h—hexy1cyclohexy1)-p';n-uhdecylbibhenyl,_-
pé(h-h—heptylcyclohexyl)—p'fn~und¢cyibipheny1, -
_pé(4-n-octylcyclohéle)4p*-n—dndecylbiphenyl.'._ _
- p- [4-(2—methy1propyl)-cyﬂlohexyl]—p'—n—undecylblphenyl
| p—[h—(2-methy1buty1)—cyclohexyl]-p -n—undecylblphenyl
etz . 20 p- [4-(3—methy1buty1)—cyclohexyl]-p —n—undecylblphenyl and
| p-[h—(2—ethylhexy1)—cyclohexyl]-p'—n—undecylblphenyl
| p-(h-Methylcyclohexyl)-p —n-dodecylblphenyl
: p-(h—ethylcyclohexyl)-p —n—dodecylblphenyl
p—(4~n—propylcyclohexy1)—p —n—dodecylblphenyl,
_ 25 p-(4-n—butylcyclohexyl)-p'—n-dodecylblphenyl
,-p-(h-n-pentylcyclohexyl)-p -n-dodecylblphenyl,_
'-_'p—(h—n—hexylcyclohexyl)—p —n—dodecylblphenyl
p- (h-n-heptylcyclohexyl)—p —n-dodecylblphenyl

_'p-(h-n-octylcyclohexyl)-p'—n~dodecy1b1phenyl



0 022 183 5 21« p-(4-n- butylcyclobe022)183 acetoxyblphenyl : <§£2
p- (4-n- hexylcyclohexyl) p'. acetoxyblphenyl AR
p- (4-n- heptylcyclohexyl) acetoxyblgbeE (4 n- octylcyclohexyl)

- p- acet oxybi phenyl , 5 p (4 n- nonyl cyclo exyl) p' - acet oxybi phenyl ,

- (4-n-decyl cy I e é?ﬁda gﬁg ot e _

h- undecyl ﬂ ac t"oxybi eny?xyl] p-n dodecylblphenyl
n- dodecyl gy ¢k,Ql —n—dod biphenyl,
N- dodec % gh W?&Hék 'ﬁggﬁgiz9@&éiﬁﬁ Y ghgn p-dg do ecylbipheny

4-
4-
4- ( 2- et hyl pyl)-cycl acet oxybi
4-(2-nethy|§u Dl heroudy ) = é&@iéﬁéﬁymaEByLn—dodecylblphenyl
4- ( 3- net hyl utyI) cyclohexyl] p acet oxybi phenyl and L
: 4-(2- ethylhgﬁnj) cyclohexyl] p' -acetoxybi phenyl. Exanple 3 a) - 46 ¢

of p-(4-n-pentyl cycl ohexyl)-p"-acetoxy- 15 biphenyl are suspended in 250
m Of\MHEH 9nﬁ [85- (8- cthyitangl ) vé ¥ &1 8Re gyl -podhudcdedydtidhenyl The
- suspension is heated to the boiling point under reflux for 2 hours and is

t hen. aC|d|f|edpm@#%Mamhde#ciohexylNLp —(Zhmethylbutyl)-biphenyl
‘p- (4-n-pentylcycl ohexyl ) -p' - hydroxybi phenyl which has 20 preC|p|tated S
filtered off apd@haﬂthylnydiwhaxyIMﬂpP+(ﬁemethylbmmy@éﬂﬁlpnﬁnyl A :
solution of 3.4 g of valeryl chloride in 20-m of toluene is added dropw se

to 9.0 g of p- p&(#qnﬁnqnpylganlﬂhﬁxY})pp ky armethiyaiertytl J-bipitenygly se. of
10 minutes 25 at such a rate that the tengerature does not exceed [err]
2.5 g of pyri dbmddere-hufsnl exrlkehexyl e ' i t-meéhw@bmwlr)e&mhqrérla for 12

hour's. The reaction m-xture is then ?oure into_ 500 mater and the
orfgani ¢ pha P?QﬁﬂﬂﬂRﬁQﬁY¥ﬁ¥°1Qk@%EH mPfh @a@@ﬁhﬂ%ﬁqtﬁiin -

‘m, 50 C. 88°

p- (
p- (
p- (.
p-[
Cp-[
p- [
p-[

' p—(A-n—hexylcyclohexyl)-p —(2—methy1buty1)—b1phenyl
p—(h—n-heptylcyclohexyl)-p'-(2—methylbutyl)-b1phenyl
:. p—(h-n-octylgyclohexyl)-p —(meethylbutyl)-blphenyl,
| 15 p-(Q—h—nonylcyélbhexyl)-p'-(2§methy1butyl)-biphényl
E p-(A—n—decylcyclohexyl)—p -(2—methylbuty1)-b1phenyl
p-(h—n-undecylcyclohexyl)-p —(2—methylbuty1)-b1nhenyl and .
p—(h-n-dodecylcyclohexyl)—p -(2—methy1butyl)—b1phenyl._
'p—(h%Methylcyclqhexyl)-p'-(2—méthy1penty1);biphenYI, |
T .20 p—(é;etﬁylcyciqhéxyl);p‘—(Z-methyipentyl)-biphenyl,_
| | p;(h—néprppy1CYCicheiy1)—p'e(2—methyipentyi)-biphehyl,
. p{(h—n—butylgjclohexyl)—ﬁ'—(2}@ethyibentY1)—bipheny1,
p—(4—n;pentylcyclohékyl)—p'—(24methylpentyl)-biphenyl,”.
;ﬁ—(ﬁ—nehexyléyélphexyl)ép'-(Z-metﬁylpéntyl)ébiphenyl,
25-p;(h;n—heptylcyClohexyl)—p'4(2—methylpénty1)-biphényl,.
o p—(h—ﬁ—oétylcyélohexyl)—p'-(Z—méthyipentY1)4biph¢ny1,
.pQ(h;h—nQnyicyclohexyl)-p‘~(Zeﬁethylpentyl)Qbiphenil,
”p—(h-n—décylcy¢1qheXYI)-p'—(Z—métﬁylbentyl)ébiphényi; ='
pé<4fn¥ﬁndecy1CYClohexyi)—p'-(Zémefhyipénty1)-biphenylj__



0 022 183 « 22 1'evaporated.~.--The p224183pent yl cycl ohexyl ) -p' -n- ' 4(@%
péntanoyloxybhphenyl which. remains is recrystallised fromethanol; m .
[err] [err]. The follomnng conpoundszgre_prepared analogously 5
- p=(4- nethylcyclohexyl) p pr opi onyl oxybi phenyl , _
p (4- ethyIcych@gdyI) p'- proplonyloxyblphenyl B
p- (4- n-propyl cycl ohexyl)-p' - proplonyloxyblphenyl S
4-n-butyl cycpo(lexnl-&iode-cmepbgoweeoyﬂb)-@mw-,methylpentyl)'-biphenyl.
n- pentyl cycl ohexyl)-p' - propi onyl oxybi phenyl, 10

4- _
4-n- hexyIcyqpeGbxmbthplepcdphemﬁliaﬁmﬁﬂﬂﬂeﬁhylhexyl)—biphenyl
4- n- heptyl cycl ohexyl )-p' -propi onyl oxybi phenyl, p-(4-n- octyIcycIohexyI) p

rop|onyIoxybpﬁ6éﬁ9thyhc&¢lnhﬁ¢gﬂ0@pﬂ4ﬂ29q¢hylhewab+bmphenym|phenyI
n- decyIcycIohexyI) p' - groplonyloxyblphenyl 15
v

4-
4-n-unde&yl cye éhaxyrpp cygilopiestyd Jospy bt @mrlyhylhexyl)-blphenyl
4- n- dodecyl cycl ohex pr opi onyl.oxyb eny

4- (2- met hyl ppobﬁ*r;l—é @IYSI@&TX?}IO %o’s&yymwﬁéhyb;tphenyl
4- (2- et hyl butyl-) - cyclohexyl]}_tD -proplon | ox 20 bi phenyl

4- ( 3- met hyl BRT{Hrochendasyc g!eiqyrlcbpwm 256/ hﬁl’pﬁéﬁgD-bhEhenyl
4-

(4 Ve E;PZLEF”@;,%%‘S%?&&%?&@%@;% it 2-ginylhexyl) biphenyy,
hyl | oh -
e %p?pwg%ﬁ;ogeg@azﬁhfn@-emem>_blpheny1
~A- bu ohe |
E-Gﬁln-pgn CygrgﬁeéyBftgﬂcﬁﬁﬁy%§%g995Ib%eﬁ%Tethylhexyl)-blphenyl

p—(4—n~nonylcyclohexyl)—p —(2-ethylhexyl)—b1phenyl
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.. p—(h—n—decylcyclohexyl)—p -(2—ethylhexyl)-b1phenyl
p-(4-n—undecylcyclohexyl)-p -(2—ethylhexyl)—b1phenyl and
_ 'p—(h-n—dodecylcyclohexyl)-p -(2—ethylhexyl)—b1phenyl
._15 -Example 2 '
| A mlxture of 20 ml of 33% hydrogen perox1de and
50 ml of 98% formic acid is added to a suspens;on,of
: 3S_g of:p;(h—nfpenrylcyelohexyl)—p'—acetylbiphenyl_in |
........ 200 ml of 98% formio'acid-and the reaction mixfnre is
20 ~stirred atfroom temﬁerature for 72 hours. It is-boured
- onto 1,000 g of ice and extracted tw1ce with 500 ml of -
methylene chlorlde each tlme. l The p-(h-n—pentylcyclo-
hexyl)—p'—acetoxyblphenyl whlch remains .after evaporat—
ing off the solvent is recrystalllsed from ethanol;
25 m 77 c. 215 . |
" The follow1ng compounds are prepared analogously.
.p—(4—methylcyclohexyl)—p'—acetoxyblphenyl | |
'lp—(h—ethylcyclohexyl)—p'—acetoxyblphenyl '
_'p—(h—n—propylcyclohexyl)-p'—acetoxyblphenyl
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‘4 )-p' - n-pentanoyl oxybi phenyl

-£4-n- dodHIy|@WﬂhﬂﬁﬂgﬁéthylEUﬁ?D)a@?dl@héhymﬁeﬁyLacetoxyblphenyl

-02- (-2- met hyl propyl ) - cycl ohexyl - pent.anoyl oxy- ‘25 bi phényl '
% -(2- nethyl@ﬁbﬁé(iamﬂtﬁymbmtyb) oy ptohargy]epy —abietvepiphenyl and
3

-[4-(3- nethylbut | ) - cycl ohexyl ] - n- pent ano ony bi phenyl and 0. 022
_ . p-fz-(z-ethylhexyl cyclohexyl -p —acetoxyblphenyl
_Example 3 | L - |
a)y - 46 g of:p-(hén-pentylcyclohexyl)—p'—acetoxy—'

15 biphenyl are suspended in 250 ml of water and 85 ml of
ethanol with 20-g'of sodium hydroxide..l.'The suspension.
is heated to the b0111ng p01nt under reflux for 2 hours
and is then a01d1f1ed w1th hydrochlorlc acid. The

:j'p—(h—n—pentylcyclohexyl)—p'—hydroxyblphenyl whlch has
-féi:f. f 20; prec1p1tated is flltered off and washed w1th water until
' :neutral m. 202 - o o
b) A solution of 3 4 g of valeryl chloride in 20 ml -
..of toluene is added dropw1se to 9.0 g of p-(h—n—pentyl—.
cyclohexyl)—p -hydroxyb1pheny1 in the course of 10 minutes
25 :.at such a rate that the temperature does not exceed 30

| 2.5 g of pyrldlne are then added and the mixture is
stlrred at 20° for 12 hours. The reactlon mlxture is
then poured 1nto 500 ml of water and the organlc phase

is separated off washed w1th water untll neutral and



- -24 .= p- [4 (2 eihylhexyl) cyclohe@ybzaplsp pentanoyloxy blphenyl
p- (4- Met hyl cycl ohexyl ) - p - n- hexanoyl oxybi phenyl ,
p- (4-ethyl cycl ohexyl) - p' - n- hexanoyl oxybi ghenyl _5
p- (4-n-propyl-cycl ohexyl')-p" - n- hexanoylo%§b1phenyl . '
4-n- but yl cyerahexytedp’ - n- haxapay V@%ﬁ%ﬁéﬂ%?E@yclohexyl)—p -n-
h- pentyl cyclohexyl)-p - hexanoyloxyblphen

n- hexyl cmwdyioﬁybmph@hwomwlﬁiﬁms is recrystalllsed -
n-hept yl cycl ohexyl ) -p' - n- hexanoyl oxybi phenyl , 10

- n- hexanoyl oxybi phenyl ,

n- undecyl cycl ohexyl ) - p'-- n- hexanoyl oxybi phenyl ,
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-[ 4- ( 2- net hyi Bul4+3 thyd tyhdopexlyl) -p ~prapdonyl oxybiphenghy| |
-[ 4- (3-met hyl butyl) - cycl ohexyl ]-p' -n hexanoyl oxy- 20 bi phenyl _and. -
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p—(h—n—octylcyclohexyl)-p —pronionylaxybiphenyl
p—(h—n-nonylcyclohexyl)-p —proplonyloyyblphenyl
.p—(h—n-decylcyclohexyl)-p -proplonyloxyblbhenyl )
15._p—(4—n—undecylcyc10hexyl)—p -pronlonyloxyblphenyl
'.p—(h—n—dodecylcyclohexyl)—p —proplonyloxyblphenyl
 'p—[h (Z-methylpropyl)-cyclohexyl]-p —proplonyloxy-
.t'blphenyl _ _
I p-[&-( 2—methy1buty1)-cyclohexyl]—n —proplonyloxy—
= 20 .blphenyl | ,

o p—[h—(3—methy1buty1)—cyclohexyl]—n'—proplonyloxy-
:_blnhenyl and : _
. .p—[h—(2-ethy1hexyl)-cyclohexyl]—p -proplonyloxy—.

b1pheny1 _ o .
25 p-(h—Methylcyclohexyl)-p'-butyryloxyblphenyl
p—(h-ethylcyclohexyl)—p'-butyryloxyblphenyl
' p—(4~n»propylcyclohexyl)—p -butyryloxyblphenyl
.p-(4~nebutylcyclohexyl)—p'-butyryloxyblphenyl
| p-(h-n»pentylcyclohexyl)—p'-butyryloxyblphenjl

n-decyl cycl ohexyl The' foihemam@ybmmﬁnuﬂ&swdre prepared analogously~.
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heptyl cycl phexyl )-p' - n-oct-anoyl oxybi phenyl,
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hyl propyl ) -¢cycl ohexyl]-p'-n- octanoyloxy bi pheny

2- et hyl @t 7%%41@%3(9}'919116@ t—@riowtﬁswylmmﬁmyhenyl :
3- net hyl buty ) cyclohexyl n- oct anoyl oxy- 25 bi phenyl and

_(2- et hyl h&xli4= %mxyp}“owla-@arp&w:may m’.-mewryloxuoblphenyl
4- Met hyl cycl ohe -trlfluoroaﬁetOXﬁplphe

4- et hyl cycl dh:ﬁ‘gn‘ ethyiPubyddcevs P,'-bu’wmlzowhlpheayl,
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'p—[h—(Z-ethylhexyl) cyclohexyl)—p -butyryloxyblphenyl;
p—(h—Methylcyclohexyl)—p -n—pentanoyloxyblphenyl :
) p-(h—ethylcyclohexyl)—p -n—pentanoyloxyblphenyl
: 15 p-(h—n—propylcyclohexyl)-p'—n—pentanoyloxyblphenyl
p-(h-n-butylcyclohexyl)—p -n~pentanoyloxyb1phenyl
'p-(h—n-hexylcyclohexyl)—p'—n—pentanoyloxyblphenyl
p-(h-n—heptylcyclohexyl)-p'—n—pentanoyloxyblphenyl
p—(h—n—octylcyclohexyl)—p'—n—pentanoyloxyblphenyl
20 p-(h—n—nonyicyckﬂexyn p'-n—pentanoyloxyblphenyl
"p-(h—n-decylcyclohexyl)—p'-n-pentanoyloxyblphenyl
.'p—(h—n—undecylcyclohexyl)~p -n—pentanoyloxyblphenyl
p-(h-nFJiodecylcyclohexyl)-p —n-pentanoyloxyblphenyl
|  -p-[h-(2—methy1propy1)-cyclohexyl]—p —pentanoyloxy-
__25 .blphenyl , _
| p-[h— 2—methy1buty1)—cyclohexyl]—p'—n—pentanoyloxy—
biphenyl, I _ o
p-[h-(3—methylbutyl)—cyclohexyl]—p —n—pentanoyloxy—
biphenyl and '
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n- pentyl cycl ohexyl) - p -trifluoroacet oxybi phenyl,
f-hexyl cycl ohexyl)-p' -trifl uoroacgj oxybi phenyl, 5
n- heptylcyclohexyl) p'-trifluoroad toxyblphenyl

n- octylc
n- nonylc
n- decyl c
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n- dodecy!l
(2-nethy|
(2- net hyl
(3- net hyl
(2- et hgl.hy

‘Met hyl cycl ohexyl

cI %tﬂylp k&hﬁ et%éé@igagﬁ 4pentanoyloxy— |

V51 h)-p' -trlfluoroacetoxyblphenyl _
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ethylcycmee&¥h}bﬂtyne@babhwwyﬂjﬂ %ﬂiha&am@phdkyblphenyl
n- propyl cycl ohexyl ) - p' -'hept af | uor obut yryl oxy- bi phenyl,

n- butylcyp+Ohenypbnmylmmmldhexylﬂup5Hhéxan¢wbm&ybiphenyl
n-pentyl cycl ohexyl)-p" - heptafl uorobutyryl oxy- 25 bi phenyl,

n- hexylcyp+6henyh?xgchgmnthM%)ﬂpﬁjﬂﬁhQﬂ@mmphenyb;phenyl
n- heptylcycloheX£I) p' - heptafluorobutyryloxy bi phenyl,

4- n- oct yl cRekbhax

p- (4- n- nonylz%clohexyl) p'_- hept af| uor obut yr yl oxybi phen
ot

n- dec%@cyEf
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p—(h—n—nonylcyclohexyl)-p -n—hexanoyloxyblphenyl

- p-(h—n-decylcyclohexyl)—p -n-he xanoyloxyblphenyT

15

p—(h-n—undecylcyclohexyl)-p —n—hexanoyloxyblphenyl
p—(h—n—dodecylcyc1ohexyILan—hexanoyloxyblphenyl
p—[é-(2—methylpropyl)—cyclohexyl]—p -n~hexanoyloxy-

B blphenyl

p-[4-( 2—methylbutyl)-cyclohexyl]-p —n—hexanoyloxy—

blphenyl

20

p—[h—(3-methy1buty1)—cyclohexyl]-p'-n—hexanoyloxy—
blphenyl and

, p-[h—(Z—ethylhexyl)—cyclohexyl]—p —n—hexanoyloxy—

| fblphenyl

. p—(h—Methylcyclohexyl)—p'-n—heptanoyloxyblphenyl

.p—(h—ethylcyclohexyl)-p —n—heptanoyloxybiphenyl

25

p—(h—n—propylcyclohexyl)—p'—n—heptanoyloxyblphenyl
p-(4—n—butylcyclohexyl)-p —n-heptanoyloxyblphenyl
_p-(4-n—pentylcyclohexyl)—p —n—heptanoyloxyblphenyl,-
p-(h-nfhéxylcyclohexyi)—p;—n—heptanoylokybiphenyl; 1'i 

 p—(4—n—hepfy1cyc1ohexy15—p?—h—heptandyloxybiphenyl,
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4 (2 nebhylpropyl) cyclohexyl]{p(xngg_ Iuorobutyryl- oxyblphenyl 5 : ég%
4-(2-met hyl butyl )-cyel ohexyl ] -p' - hept af'l uor obut yryl oxy- bi phenyl, S ¢
4 (3 met hyl but yl ) - cycl ohexyl ] - p' - hepgsfl uor obut yryl oxy- bi phenyl and.

(:2- et hyl hexyl ) - cyclohexyl] p' - hept af | uor obut yryl oxy- 10 bi phenyl .
rrpl ed4As ﬂ(hﬂﬂ—af:t chohle Xy ROy esyl dxyBiphrdyaxybi phenyl -
in 250 m of acetone S ed to.the boiling point under reflux’with 31 g -
of n-pentyl brpn(denlﬁonyncgrl&e.owee@e_n)cq: BinKegt@hophbygbaphepgliassi um:
carbonate for 24 hours.. After cooling, the reaction nmixture is filtered,
“the filter is pv{honatiedyarycliotepeyi-p panihéptanoyloxybiphenyl, -
- cycl ohexyl ) - p' - n- pent yl oxybi phenyl “whi ch remains is recrystalllsed from- .
et hanol ; m[errp- [4e(ZéaﬁahywpﬂanyELqycIﬁhexyl]—p —ﬁhhepmhhowﬂngyeonpounds
are prepared anal-ogousl y:. p-(4- nethylcyclohexyl) p' - nethoxy blphenyl :
p- (4- ethylcx;lbﬁphthlp nethoxy bi phenyl, _ _
p-.(4-n-propyl cycl ohexyl) nethoxy blphenyl )
4-n- but yl cypi-5ﬁe>()'zl—)ne|¢‘ yASUHORY, -mmﬂeamxyh}p -n-heptanoyloxy-

p- (

p- (4-n-pentylc clohe | )-'p' - met hoxy- bi.phenyl, m 800 C. [err]

p- (4- n-hexyl cybiBRE®YL),- p - net hoxy- blphenyl ' L. :
p- (4-n-heptyl cyc yl neth
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p- (4- n-nonyl cygl.ohe nethoxy blphenyl o o o
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' blphenyl ' . ' '
: p-(h—Methylcyclohexyl)—p -n—octanoyloxyblphenyl
p—(h—ethylcyclohexyl)-p -n—octanoyloxyblphenyl
:_p-(h-n—propylcyclohexyl)-p —n—octanoyloxyblphenyl
"lSep (A*n—butylcyclohexyl)-p —n-octanoyloxyblnhenyl
_p-(h—n-pentylcyclohexyl)-p'—n—octanoyloxyblphenyl s
p—(h—n-hexylcyclohexyl)-p'-n—octanoyloxyblphenyl |
p-(h—n—heptylcyclohexyl)-p -n-octanoyloxyblphenyl '
| p-(b-n—octylcyclohexyl)-p —n—octanoyloxyblphenyl
&  .e 20 p- [h—(2-methylpropy1)-cyclohexyI}n -n—octanoyloxy-:
blphenyl | _ _ .
| p—fh-(2—methylbutyl)—cyclohexyl]—p'—n—ocuanoyloxy-
blphenyl ' ' _ '
| p—[h-(3—methylbu yl)—cyclohexyl]—n —n—octanoyloxy—
725.b1pheny1 and _

. p-[h—(z—ethylhexyl) cyclohexyl]—p-—n—octanoyloxy—
blphenyl . o
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15 p- [h-(B—methylbutyl) cyclohexyl]-p —trlfluoroacetoxy-
_blphenyl and _
- p- [4—(2—ethy1hexyl) cyclohexyl]-p'-trlfluoroacetoxy—
blphenyl .
- p—(h-Methylcyclohexyl)—p'—heptafluorobutyryloxyblphenyl
:  §¥ | ._'20' p-(h—ethylcyclohexyl)—p -heptafluorobutyryloxyblphenyl
| | -p—(h—n—propylcyclohexyl)-p'—heptafluorobutyryloxy—
blphenyl L c .
.p—(4—n—butylcyclohexyl)-p'-heptafluorobutyryloxyblphenyl
| p-(h—n—pentylcyclohexyl)—p -heptafluorobutyryloxy— .
_.25- blphenyl ' .
| p—(h—n—hexylcyclohexyl)-p'—heptafluorobutyryloxyblphenyl
.p—(h-n—heptylcyclohexyl)-p'-heptafluorobutyryloxy—
biphenyl, ' '

p-(h—n-octylcyclohexyl)-p'—heptafluorobutyryloxyblphenyl
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n-decyl cycl ohexyl ) - p' - n- propyl oxybi phenyl ,

n-undecyl cycl ohexyl ) -p' -n- propyloxx%yphenyl

n- dodecyl cycl ohiexyl )- p' - n- propyl oxybi phenyl ,

(.2- nethymmiﬁwh}nonynoyeiwhpxyloﬁgﬁqhgpta@&udfbbmmphyh9kyb1nheny1
(2- et hyl-but yl ) --cycl ohexyl]-p ' -n-propyl oxybi phenyl ,

(3- et hylmﬁfzm-d?cmbg@bhemyw-m oy mhabl ol tmloxybiphenyl,
(2- et hyl hexyl ) -cycl ohexyl ]1-p' -n propyloxyblphen . 15 :
N@thylcyqpeg@xQE}mpthmlpuppwdﬁﬁ@ﬂﬂighﬂxyl] entafluorobuty”yl—

ethylcyclohexi L - n- but yl-oxybi phenyl’, p- (4 n- propyl cycl ohexyl ) -p'
pagny | |

utyloxgb:pnﬁzp l)lqn buLy{cYcloBexKl) P -g butyloxyblphenyl
n- pen cyc Xy %_ n- bu oxyhi p eny
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'p—(h-n-propylcyclohexyl)—p -(2—methy1butyloxy)—blphenyl |

N p—(4~n—buty1cyclohexyl)—p -(2-methy1buLyloxy)—blphenyl
p-(h-n~pentylcyclohexyl)—p —(2—methylbutyloxy)-blphenyl
. p—(h—n—hexylcyclohexyl)—p -(2—methy1butyloxy)-blphenyl
_ 25_'p—(h-n-heptylcleohexyl)-p f(2—methy1butyloxy)-blphenyl,

| 'p;(4—n—o¢tylcyé16heXyl)-p'—(Z—méthylbutyloXy)-biphenyl -

p—(h—n—nonylcyclohexyl)-p —(2—methylbutyloxy)-blphenyl
:'p-(h—n—decylcyclohexyl)—p -(2—methylbutyloxy)-blphenyl.

p- (h—n—undecylamlohexyl)-p —(2—methy1butyloxy)-blphenyl

:p—[h— 2~methy1butyl)-cyclchexyl]—p —n—dodecyloxyblphenyl



4+ n- pentyl cyel ohexyl)-p' - perfl udr 0ganiL@Boxybi phenyl ,
4- n- hexyl cycl ohexyl ) - p' - perfl uor opentyl oxybi phenyl , - :
4-n- hept yl cycl ohexyl ) -p' - perfl uor opentzy axybi phenyl and 15-
‘4-n-octyl cycl ohexyl ):-p -perfluoropentyl oxybi phenyl . Exanple 6 :
‘4-n- Pent yl cyghoheéxyl)-p’ -trifluoroacetyl- biphenyl is prepared from .-
4- (4-mn-pentyl cycl ohexyl) - bi phenyl “and trifluoroacetyl chloride in the _ :
presence 20 ofpalhniyaeeih eficdehednial Ygoust ¥-hotErarat§1bks)-v4@hengh t he
compound obtaf%egug?e.ﬁeatgd gF 1000 iépgpprgssuréﬁ%esse? mﬁ?a 5099_0 S
sul fur tetraf Ipto(hdﬁetnsrl&ybcmh%xyl)—@"t-e(rzxx@@twnhepbﬂ@xyesbigudﬂem
tetrafluoride and volati|le reaction products are renoved by bub_ling'ZS
nitrogen in, apd(4hethyléyolpbriylowy Ghduhe tipylnep tylbugl)obtipylehiyihenyl
which remains is recrystallised fromethanol. The foll owi'ng conpounds are
prepared argil ope(s+u-ppop#loyiclphepstohexiH § 2ahe thylheptykeixiyy Hbipiemnyl ,
0 022 183 - 37 - p-(4-ethylcyclohexyl)-p'-trifluoronethyl bi phenyl,"
-p-(4-n-propy|cpe(ghnxyuﬁyﬁbymmdhaxylﬁﬁn*W(ZﬁmﬁthylheptleXY)-biphenyl,'
p- (4-n-butyl cycl ghexyl)-p'-trifluoronethylbiphenyl, = S
(4- n- pent yl cpelbhoxpentyleyaliohesntinetmlt 63 ph@%lpy;thsptyloxy)—biphenyl, -

4-n}hexy|cyclﬁhexyl)-p';trifluoro_ th IFipheE%I - . '

n- hept yl chckBhaxpeERydcncdicheror f/ry 2rpetRyLheptyloxy)-biphenyl,

4-

4-n-octyl cycl ghexyl)-p' =triflyorongt hyl bj pheny] , .« ..
4-n-nony|cyETgaeﬁyhfP&YLQMQQ %ﬁ&h?@ibt%ﬁ@ﬁ%hY&Heptyloxy)—blphenyl.
4-

A

p-(
p- (
p- (
p-(
p-(

4-n-decyl cycl ohexyl ) - ' - trifluoraqneth {g'phe |-, 10 T
D4 et Tyl Qy CPORAR P PEFY 15 oRsPet ing b peRisPhy Lheptyloxy )-biphenyl,
-(4-ethyl cyel ghoxyl) BRI 4HSEHY I PRSI Ltny 1 neptyl oxy)-biphenyl

and

p

p- (
p- (
p- (
p- (
p-
p-¢
p

p—(hénQdecylcycldhéxyl)—p';(Z;metthheptYbey)—biphehyl. d
'.E)'camplle.B . | _- o | | | : .
15 A soiution of 32 g of p;(h;nfpentyiéyclohexyly+
| pl-hYdroiybiphenyl in 200 ml of tolUéne is héated.fo the
| boiiihg point unaer_reflux with 42 g of'heﬁtafludro;'
butyric.anhydfide and 2 drops of'éanentrated éulfuric
acid for 7 hours. '~_Thélc901ed reactidn-ﬁixtﬁre'isi_i o
20' washed'with 150 ml of aqueoﬁs.sodium_bicérﬁonate solu-
'tion;_dried over sodium sulfate and evapofated.f. ‘The
: p-(kfh—penty1¢yclohexyl);p'-hepféfluorobﬁtyrylokyé-
biphenyl which-remaihs is heated at'i70°'in é.pressure.
| 'fveSSél in the.preéence of 25 guoffanhydrous-hydrofluoric
.'25f:acid and 108 g of sulfur feffafluoride fdr-8 hours.
. The volatile dénstituents,6f £he réaction mixture -are
then rémoved'by'bﬁbbiing out.with nitrogen,.the'résidue
is'faken up in.a suspension bf.50 g of sodium flﬁbride

in 250 ml Of'tetrahydrofuran'ahd,'éfter“stirring.for



-n- propylcyclohexyl) p perfluoooezaylaﬁphenyl
-n-but yl cycl ohexyl ) -p' - perfl uor oet hyl bi phenyl ,
-.n-"hexyl cycl ohexyl)-p' - perfluoroethyl?hphenyl
- n- heptyl cycl ohexyl") - p perfluoroerhy i phenyl

::g:;;z; S8 BREKh) e AL “f,ﬂg;lis rateres. me
4o (2 ety BROPTEFEL I8 SRERATEEAT A tﬁmfk rn-asntgﬂﬁprg&yhexﬂ)-'
2- hyl by cl fl

PRERLGIE N %&%]} °§/b B D 98 ) reBrRREnS anerastar-

-(2-ethylh Sby | 0 per f | uor oet hyl bi phenyl . 3
thhylcyci&% gﬁé l%ﬁ?%%téhopropylblphenyl p- (4- ethylcyclohexyl)

. perfI ugr opropyl bi .
n- progglcyclohexyl lﬁ@ﬂ%&qwl%ﬁo o%%oP%IBh%re prepared analogously.

n-but yl cy;,cc(meﬁe Loy ARSHARPT pob %Hj gﬁe%gthow%l%rgas §8-

n- pent yl cyclohexyl )~ p'- per enyl .,

hexylcycl Q&ﬂé&ﬁ& d¥€iéﬁ%£§1?9§ bp@meMbroethoxyblphenyl
n--hept yl cycl ohexyl") - perfluor opr opyl bi phenyl , p-

4-
4-
"4-
- N-
4-
2— octyl cycl ehelyin o oI dy D518 PRY LB pb@ﬂmuoiroe uhoxybiphenyl
(4-
4-
4

n- nonyl cycl ohexyl’) -p' - perfluoropropylblphenyl and

n- decylCy@uﬂﬁﬁndﬁutyl¢¥ﬂiéheprbprLbepMEuwkoethoxyblphenyl
Met hyl cycl ohexyl ) - p' - per fl uor obut yl bi phenyl,

d ...... ethyll@clphdhﬂﬁ-pﬁnty&dim&mhkmwy bpphpayfluoroethoxyblphenyl
-n-propyl cycl ohexyl)-p' -perfluorobutyl bi phenyl, 10

- but yl cy@-cﬂ#berwbewlwmhmbbﬁ-p I bppnéamloroethoxyblphenyl
-pent yl cycl ohexyl ) - per fl uor obut yl bi phenyl

hexyl cy®dletthen yqa@wl@ﬂ@ezsmsypbrpﬁﬁﬁ}uoroethoxyblphenyl

'p;(@-h-pgtylcyclqhexyl)—p -perfluoroethoxybiphenyl,

'-b-b-h-h
333

-;p—(b—néhohylcyciohexyl)—?'—peffluoroethoxybiphenyl and
15 ﬁ;(h—n-decyléyclohexyl)—n'—perflubroeth0xybiphenyl _
B _p—(h—Methylcyclohexyl)—D —perfluoropropyloxyb1phenyl
p—(h-ethylcyclohexyl)-p -perfluoropropyloxyblnhenyl
'p—(h—n—propylcyclohexyl)—p —Derfluoropronyloxyblphenyl- )
| p-(h—n—butylcyclohexyl)-n —perfluoropropyloxyb1pheny1
20'.p (h-n—pentylcyclohexyl)—p —perfluoropropyloxyblphenyl
(h—n—hexylcyclohexyl)—p -perfluoropropyloxyblphenyl
'.,p-(h—n—heptylcyclohexyl)—n —perfluoropropyloxyblphenyl
p—(h—n-octylcyclohexyl)—p —perfluoropropyloxyblphenyl
__? ;-p—(h—nrnonylcyclohexyl)—p -perfluoropropyloxyblphenyl
25 and -
. .p-(h—n—decylcyclohexyl)—p —perfluoropropyloxyblphenyl
a p—(h-Methylcyclohexyl)—p -perfluorobutyloxyblphenyl
| p—(#—ethylcyclohexyl)-p -perfluorobutquxyb;phenyl,-
..p-(h-népropylcyclohe2§1)fp‘-perfiuorbbutyloxybiphenyl,



n- heptylcyclohexyl) p perfluoro@ubg@bggﬂﬁnyl and -

n- oct yl cycl ohexyl) - p per f | uor obut yl bi phenyl. 15

.Met hyl cycl ohexyl.) - p perfluoropenéglblphenyl ' _

et hyl cycl ohexyl }-p' - perfl uoropent I bi phenyl o .

n--propyl gy¢kol : s S
BYEl W%ﬁgﬁ&ﬂﬁxggﬁﬂ oggﬁ y%%?fﬁﬂsgﬁbutyloxyblphenyl

Nn- but yl cycl ohex

n- pent yl'gy.g L.
- hexyi c§c| gﬂﬁ%ﬂhexyl )x)le:_ Sgﬁﬁéu%%gg% y?!%?!gﬁﬁ%?ﬁbut@oxyblphenyl

( 4-
- ( 4-
- (4-
- (4-
- (4-
- (4-
-{ 4-
4-
4-n- hept yl gy cyREIdh _
4 f c(hoimem?m ébeyp %Ermﬁeybbﬁwloxyblphenyl )
4-
4-
4-
4-
4-
n-
4-

n-octyl cycl ohexyl)-p perfluorop | phenyl

thhylcprQhemwdbﬁ@ldyﬂIdhéxy&}QbUl?ébfmh@@bbutyloxyblphenyl
et hyl cycl ohexyl) perfl uoroi sobutyl bi phenyl , '

n- progylpydheh&nﬂdWltyq&nﬁéxyﬁ)»pObpéyfmubhebmhyloxyblphenyl and

n- but yl cycl ohexyl ) -p' --perfl uoroi sobutyl bi phenyl . o
n- pentylpydﬁeh&@ﬂ@ﬁlﬂyq&nhexyﬁ)ﬁpbbperhuphehmkylpxyblphenyl

hexyl cycl ohexyl ) -p' - perfl uoroi:sobutyl bi phenyl

n- hept yI Byd Fiu%ﬂ@tm)lqyclquyb mfspbmfllybmppaartylloacryauphahm,z 183
9- p-(4-n- octylcyclohexyl p - peyfluoroi sobutyl bi phenyl. The fol | owing
‘exanpl es el aPe (o edhbarlestad Q?&ewﬁmfr@eréluﬁmpﬁmombmle, 7.5
The dlelectrlc %_ |st|ng of 67 % of_4-n-butyl - 4'-methoxyazoxybenzene and.
33 % of 4-ethPr Yri2' nRSTE LHeRapea eI hiphany L,

-(
- (
- (
- (
-
-
- (
- (
- (

"O’“'D'DU'CE'D'D'OU'D'D'OU'D'G'O

4-
3

tenperatu ran 0 +730 avij scosi of 31.1Q 3Pa.s . at 200. A = . -
désl ectri & ORSI éqﬁ§iﬁy@%Qﬁe¥ﬁfg b3 eT§&&85988H§H@Q%$Fﬁﬂh?Qﬁkb5 % of

Ferperar ﬁr”_tey'ri"g"*"he?ﬁ'ﬁtﬁf&p%&%e%fﬁgﬁ%e853#?1‘5%%@@%? & Yerr].
o : p-(h—n—hexylcyclohexyl)-p —perfluoropentyloxyblphenyl
. p—(hfn-heptylcyclonexyl)—p -perfluoropentyloxyblphenyl
and _-_ B | o | i_' |
-n _.15_;p-(h—n—octylcyclohexyl)-p —perfluoropentyloxyblphenyl
| Example 6 | o S
p—(4-n-Pentylcyclohexy1)-p'-trlfluoroacetyl—
biphenyl is prepared from 4—(hfn-pentylcyclohexyl)-
'biphenYl and-tfifluoroacétylvchiOride:in the présenoei
.&E - 20 of aluminium chlorlde 'analogously to Example 1(a).
: ; ho g of the compound obtalned are heated at 100o in a
pressure vessel.w1th.50 g of sulfur tetrafluoride for
8 'h_ou_rs. o After cooling, th_é excess 's__uli‘ﬁr tefrafluofide:
_'and'volatile reaction'prodncts are removed by bubBling.'
i 25 nitrogen in, and the b—(h—nﬁpentylcjcloheXyl)ép'-per-
n-fluoroethylblphenyl whlch remains is recrystalllsed from
' ethanol | -
The follow1ng compounds are prepared analogously.

p-(h—methylcyclohexyl)—p -trlfluoromethylblphenyl



Exarrpl e 8,05 4 - - Thediel ectgl@ggcq[g,}stl ng of 67 %of anisic acid

« 4-n-pentyl phenyl ester and 33 % of. 4- n-hexyl.oxybenzoi c aC|d -

4' -n; pentyl phenyl - ester has a nematic_plgpe-in the tenperature range from
[err] to [err] and a viscosity of 58.10-3 Pa.s .at 200. 20 - A

“diel ectric co @EhplcPO1ohekylhi o rtwe-i AIRNthyl i pkén Dd 20 Wbof
© p-(4=n- pentyl2§t§%hex ? ﬁp - etﬁ Pb?phenyl has a neég%lgﬂghége in the:

t enperature re;ng@-fmqmépyu:ybmoheky]l)a@d—&wmﬁmn@thjzbbiﬁhaays at 200.

‘Exanple 9 25 . di el ectric consisting of- 77 % of the two- conponent

m xture accoHb#ﬁﬂ+mkﬁktyibyc10haﬁy23-%ﬁ@&rlfluoromethylblphenyl

p- (4-n-pentyl.cycl ohexyl )-p'-ethyl bi phenyl has a nenmatic phase in {he

t enper at ur e rang@4+M€m¢$§Y1chhoheﬁyaﬁépdAmnmﬁiuasomﬁt@y&b}pﬁﬁnylat 200.
0 022 183 - 40- Exanple 10 A dielectric consisting of 80 %of the two-. -
conmponent B xtRsr a@tbeuyhgyc&ommﬁoeps ~dmi fAuoxemethylbiphenyl

p- (4- n- hexyl.cycl exyl) - et hyl bi phenyl has a nematic 5 phase in_the

f enperat ure r &y 98Y§6Y659h§ﬁﬂ 13 -pi's-tridshugrome thy blBhF%Y5,at

[err] nple 1 The di el ectri.c consi st 29 %o
'-propylcycloheﬂWTghTEMQBFY%PVFEO hexy 5PA££%444 : {hxgélphenyl

| oh 1)-b | . % of 4- (4-
- ﬁggyf)eggn;onﬁ?fe?ga%éggg ﬁiPP ﬁa (|$34£§ %#ﬁﬁ#%@y}3+8h?§X&eappom 3

% of this ter
6;“ 10 ~p—(h-Methylcyclohexyl)—p —perfluoroethylblphenyl

to [err] and —gﬁfﬂst'i%yfcycioﬁggcyit F s A R REE) SusgREhAL 0 ©f T4

.p (h-ethylcyclohexyl)—p —perfluoroethylblphenyl
p-(h—nrpropylcyclohexyl)—p —perfluoroethylblphenyl
n_p-(h—n-butylcyclohexyl)-p -perfluoroethylblphenyl
p-(h-n—hexylcyclohexyl)—p —perfluoroethylblphenyl
 15 .p-(h—n-heptylcyclohexyl)-p —perfluoroethylblphenyl
.  p-(4—n~octylcyclohexyl)-p -perfluoroethylblphenyl,
p—(A-n—nonylcycldhexyi)épf-perfluoroethylbiphenyl;H
.pf(h-nedeGYicyclohekyl);p'—pérfluorbethYlbiphenyl,
| | | pe[h-(2—méthyipropy1)-cycibhexyl]—p'—perfludroethyl—'  _
l '“f "'f.20' biphenyl, | | | | | S }
- _"p-[h—(2—methylbutyl)-cyclohexyl]-p —perfluoroethyl—
 '”bipheny1 G |
| p—[h—(3-methy1buty1)-cyclohexyl]—p —perfluoroethyl-
_ biphenyl and o o
| 25 -p—[h—(z-ethylhexyl) cyclohexyl]-p —perfluoroethylblphenyl
| ] p—(h—Methylcyclohexyl)-p —perfluoropropylblphenyl
p—(h—ethylcyclohexyl)-p -perfluoropropylblphenyl
p-(h—n—propylcyclohexyl)—p -perfluoropropylbiphenyl
S :p-(h—n—butylcyclohexyl)—p_—perfluoropropylblphenyl,



€

15 n1xturegand ¥6 % of p- (4 n- pentquy@gjumgg) _-ethyl, bi phenyl has ‘a
‘hematic phase in the tenperature range from -10 to [err] and a viscosity of:
- 23 ¢St at 200. Exanple 12 The liquid cryggal conpound p-n-pentyl-p"-cyano-
20 .bi phenyl has a nenatlc phase inthe tenperature range fromf[err] to =
[er'r] -and a vi % hdbcyl1ey-r -(E%mﬁ@ﬂb opyabgpheAyll, xt ure
of. -90° % of p- nsé h gg9§?%?¥%?3henylggﬁg 0 % s? p? P Y .
p- ¢4-n-pentyl Cynglehemhbx?mg}c%w:@wwperﬁﬁzbﬁépﬁop?mtphenlya se in the -

tenperature range from |[efr] "to [err] ‘and a viscosity of 29 cSt at [err].

4

0 022183 Pat enh_{hahDheh@iy1che 16MeACt- Y- pt Paofbpropy 1DEphERy1GB, ITand_ '

"NL 1. Cycl ohexyl bi phenyl s of the formula (1) [err] wherein Ris an
“al kyl group mntﬁ_(q_nlac@thgmadmaiyi)éptﬁpemﬁluonbpyopylbhphemwated

al kyl, al koxy or -al kanoyl 0xy group with 1 -12 C atons., at ‘nost one of the
substltuentsfiepLKAandnaﬁyanwb&GMnyﬁ)Hpﬁmmbnﬁlbon0pnapmlb2phenyl rngcess
for the preparation of the cyclohexyl - biphenyl's of the formula (1) [err]
“wherein R is ap-§Lkp-dgoylgyaliohexyl sp C-penftuanapropy 1vdphistiydnal | y
perfluorinated al kyl, alkoxy .or .al kanoyl oxy group with 1 -.12 C_atons, at
nost one of theps&Bsﬂhﬁh@ﬂpyqlmhqxxﬁﬁrpirmﬂmféuﬁrﬁﬁuéygbéﬁbﬁgﬂloarbon-'
chain, characterised in that .(a) for the prefaratLon of .a. conpound of the
fornula (1) whepeil #-rREDF SO } JyR'! JPeTELUPRE DAY BEHPhEGdup in a

d of the f I 1),
?0”D0U” 0 € ?rgggiggpylcyclghexyl)—p —perfluorobutylblphenyl

@; _-. _ lO p—(h—n—butylcyclohexyl)—p —perfluorobutylblphenyl
| p—(h—n—pentylcyclohexyl)-p -perflunrobutylblphenyl
.p—(h—n—hexylcyclohexyl)—p —perfluorobutylblphenyl
'”'p-(h-nrheptylcyclohexyl)-p —perfluorobutylblphenyl and |
p—(h-n-octylcyclohexyl)-p —perfluorobutylblphenyl
-]'_15 p—(h—Methylcyclohexyl)—p -perfluoropentylblphenyl
'.p—(h—ethylcyclohexyl)—p -perfluoropentylblphenyl
p-(k—n—propylcyclohexyl)-p —perfluoropentylblphenyl
' p7(h—nrbutylcyclghexyl)-p —perfluoropentylblphenyl,
-p-(h-n-penfylcyéiohexyl)-p'—perfluorbpentylbiphenyl
.20- (h-n—hexylcyclohexyl)—p —perIluoropentylblphenyl f.'
o p-(h—n~heptylcyclohexyl)—p —perfluoropentylblphenyland |
P~ (h—nroctylcyclohexyl)-p -perfluoropentylblphenyl
P- (A—Methylcyclohexyl)—p —perfluoro1sobuty1b1phenyl
p—(b—ethylcyclohexyl)—p —perfluor01sobuty1b1phenyl
25.p-(h—n—propylcyclohexyl)—p —perfluoroisobutylblphenyl
p—(h-n—butylcyclohexyl)-p -perflusro1sobuty1b1pheny1
—(A—n—pentylcyclohexyl)—p -perfluor01sobutylb1phenyl
P- (h—nrhexylcyclohexyl)—p -perfluor01sobutylblphenyl .
o p-(h-n—heptylcy'clohexyl)—p' perfluoron.sobutylblphenyl and



wherein [egr]  si's H or alkyl with ¢ obd €gztons:and [err] has the .'Ggéi)
]aboveHEntioned meani ng, is reduced to-the nethylene group, or - 0022 183" _
-2- (.b) to prepare a conpound. of the fomg@ea(l) wherein R is an alkoxy - -

- group, .a conpound of the fornula (I1) ‘is converted into. a phenol of the

;grgglglg:Lg)J§h§%§3385%¥?620&p§839q rﬂan&hsequent ydrolgngﬁﬁgﬁgmthrgth
phenol .i's.reacted W'thTﬁE g \MIJ‘.B ﬁagﬂ%ﬂ%‘é‘% Pétéct&y?ﬁi@%i@cs

) conpound of the fornula IS a perf uor oal group, a - -

4- (4- al kyl cyclRAROFEIDS Opﬁbﬁyﬂnw§n¢éaebed with a perfluorocarboxylic aC|d
halide in the resence_of a Lewis acid and the carbonyl group in the -~

f 1 uor oal kyl 18Ut obt ained i s converted |nto a dlfluoronethylene :
group by r actlon W t ul fur_tetra- fluor,de, éd to pr are.a conpound
of the forhula (1) mhe?é?n&F?;§° rﬁ@rFP@ﬁiﬁﬂ#&ﬂqﬁ %Zl eﬂobuﬁylrhe

formula (111) esterified b reaction w erfluoroca boxyllc acid
derivative an !tsTPée ?’@'358@% RPEEBroGRY r#Bc I'?g [‘ '~méthoxy-

BT borome: ny rGp 85EhE “ﬁaécﬁ?%‘ﬁ%tﬁﬁr s ':Yr&% ,Yﬁé%?%%e”eﬁ%naeo' |

S R R R

A NI RS T o O T ORULR

g= 10 component mixture and 5 % of p- (h—n—pentylcyclohexyl)-

o .p'-ethoxyblphenyllas a nematic phase 1n the temperature .
range from -10° to +79 and a v150031ty of 28. 10 B Pa.s
ot 20 . _ N _

Example 8 | _ _ _

15 o The dlelectrlc con51st1ng of 67 % of anisic a01d
.h—nepentylphenyl ester and 33 A of h-n—hexyloxyben201c
-a01d 4'—n—penty1phenyl ester has a. nematlc ‘phase . 1n-the.
temperature range from +15 to +1+8o and a v1scos1ty of

.58 10 =3 Pa,s at 20

E# 20 . A dielectric con51st1ng of 80 % of thls two—f'_
| .component mixture and 20 % of p-(h—n—pentylcyclohexyl)—
p'—ethylblphenyl has a nematlc phase 'in the temperature

range from 0° to +71 and av1scos:Lty of 49 10~ 3 Pa.s at 20 .
Example 9 S

.25 T A dielectrlc con51st1ng of 77 % of the two-
. component mixture accordlng to Example 7 and 23 % of
- p—(h-n-pentylcyclohexyl)-p —ethylb1phenyl has a nematlc"
| phase in the temperature range from ~15° to +95° and a

‘viscosity of 30.107> Pa.s at 20°.



0 022 183 derivitive of such an aci d0 022 183 Use of the (o)
<cycl-ohexyl bi'phenyl's of the formula (1) [err] whereih R is an alkyl grQUp'
-Wthe<1 - 12 -C atons and .R is an optlonalhg perfluorinated al kyl, al koxy or-
~al kanoyl oxy group- witth<1 - .12 C atoms, "at nost one of the substituents _
[err] and [erEkaﬁguhaqm)ng a branched carbon chain; as conponents of Ilquid;
_crystal dielectrics. 4. =~ Liquid crystal dielectric with 2 or nore L
conponents, characterigseidredteic tbdnso8tahps odt 8be96stoior’tme:ytﬁ:}c9hexyl _

bi phenyl -of the fornula (1) [err] wherein R is an alkyl group with 1 - 12
C atons and Rcompahedft mpnetuye recédp@ingatedExbinplie @ lemdy .20m1% adfkanoy! oxy
group with 1 - 12 C atoms, at nost one of the substituents [err] and R2:

- containing a peihumyhexyﬂnyblﬁhnxwl5—p'—ethﬁlbdphemgﬂlmHS(hsnﬂmatﬁdenent

- based on a liquid crystal cell, characterised in th |t contains a liquid
crystal diel®pheise dacdl ntpmpeﬂaune4raﬁgal rﬁroinons ({]rand imgvksat e
AT 1. - Process for the praﬁaratlon of Bhe cyclohexyl " bi phenyl s of the
formul a (I) coBidar aBPH240whePain f&r2D ks an alkyl group with 1 - 12 C

atoms and R is an optionally perfluorinated alkyl, alkoxy or al kanoyl.oxy
group with 1 Exsmpl@eatlohs, at nost one of the. substituent s [err] and [err]
| S?ELZL 2{ ot o comdtitl SreTeatrbe apas{pFing of 29 % of U-(iln- e
B propylcyclohexyl)—benzonltrlle L1 % of h—(h—n—pentyl— R
= ' Jx)cyclohexyl)—benzonltrlle and 30 % of 4-(4—n—heptylcyclo— .
- hexyl)—benzonltrlle has a nematlc phase in the tempera—.
ture range from -3° to +52 and a v1sc051ty of 24 cSt at
20°. | | - | _

... | A dlelectrlc con31st1ng of 74 % of this ternary
]jimlxture and 26 % of p-(h-n~pentylcyclohexyl)—p'—ethyl—
blphenyl has a nematlc phase 1n the’ temperature range

from -10° to +74 and. a v1sc051ty of 23 ¢St at 20°
i Example 12 . | -
The 1iqu1d crystal compound p—n—pentyl—p —-cyano-
20 b:l.phenyl has a nematic phase in the temperature range
| from 22 50 to 35 and a v1scos1ty of 29 5 cSt at 20
(supercooled state) | _
A mlxture of 90 % of p—n—pentyl—p'—cycloblphenyl
and 10 % of. p-(h—n—pentylcyclohexyl)-p -n—butylblphenyl
25'has a nematlc phase in the temperature range from 18. 5

to 49. 2 and a v150051ty of 29 cSt at '20°



‘wherein R2¢«denotes an al kyl g}oup, o he22ar®®nyl group in a conpound of UﬁéQf1
formula (I't) [err] wherein R is Hor alkyl with 1 - 11 C atons and [err]
has t.he 3 abovenentioned ‘meani ng, - i ¢ rleduced to' the nethylene group or (b) -
~to prepare a compound of the formula (1) wherein Ris an al koxy group, a
conpound of ‘the formula (Il) is converted into a phenol of the for.mul a
(I11)¥[err] wherein [err] has the abovenentioned neaning, byt reat ment with
an oxi di si ng agent and, if appropriate, subsequent hydrolysis, and this
~phenol is reacted with an C)alkyl ating agent, or (c) to prepare a

conpound’. of the fornul a (I') wherein is a perfluoroalk

4- (4- al kyl cyclRerteuh §1emsm9he|®n¥%ﬁqféél&ﬁtﬁ aS;F‘eH’rF orlg‘“cay‘ga@?gTa%ri‘%NL
hal i de in the _presence_of a nd t r in the. -
fluoroal kyl kekone th@%&ﬁ?ﬁ\gj@l%FEg@ PéJt]gﬁ 0%) "é‘l‘}gugfgrret hyl ene

group by reaction. with sul fur tetra- 0 022 183 -5- fluoride, or (d) to -

- prepare a conpound of the fornmula (I)-Alere n.[err] is a perfluoroalkoxy
‘group, a phenol of the forgu @- '(gd by: reaﬁ on.with a
perfluorocarboxylic acid dew 3 c eribarbony Broup in the

resul ting perfluorocarboxyllc aci-d phenyl ester deriva- tive is converted
into a difluoronethylene group by reaction with sulfur tetrafluoride, or

(ek to prepar gufefomonndief o hhsli{gw@z%dﬂ hiie £ 8 €5adn@Pbhanal 1y

perf| uorinate bxy group;
. R2 is an optlonally perfluorlnated alkyl alkoxy or

“alkanoyloxy group with 1 - 12 C atoms, atnmst one of the d
'substltuents Rl and Rz contaln a branched carbon chaln.'
2. '. Process. for the preparatlon of the cyclonexyl—
dlblphenyls of the formula (I) | |

R_l-_ _. ..Rz | (1)

_ uherein'Rl is an-alkyl group with 1 — 12 C atoms and
R2 is an optlonally perfluorlnated alkyl alkoxy or o
alkanoyloxy group w1th 1 -12C atoms, at most one of the

substltuents Rl and R.2 contalnlng a branched carbon’ chaln

~characterlsed in that _ .
(a) for the preparation of a compound of the formula (I)

- whereln R2 denotes an alkyl group, the carbonyl group in

. a compound of the formula (1)

wherein Ry is H or alkyl with 1-11C atoms andR; has the -

abovementloned meanlno'. is reduced to the methylene groun. or -



fphenoL_Of the fornul a (1) is'esterifbegzpnlg3nanner which is in itself.

custonmary, by reaction with an option--ally perfluorinated alkanecarboxyllc

‘acid,or a reactive derivative of such anjacid. 2. - “Use of the
cyclohexylblphenyls of the fornula (1) wherein [err] is an aIkyI group mﬁth

‘1 --12 C atons 19 I

“al kanoyl oxy grsﬁz rﬁ%%P%&Tb%b éﬂ@%@%? 5%D¥€é §}ﬁ§%% Ké) ?%%ﬁﬁa
[err] and R2 cgat aj n' ; rquﬁgpd _ . C t lsigui d
~crystal dlelec?glgg hgﬁoawb L1 M(ﬁ; $@§ ﬁﬂg Feg ?Iggpguﬁg ?dgbndfg -
conmponents,: .ch | t a t ycl ohexyl - .
bi phenyl . of thgbggﬁﬁrrﬁtlegeq'ﬂ% d1gj%é2ﬁo€g§fv%lg§eﬁrgﬁ§?s ggga[?kyl ‘group w th
1 - .12 Catoms and R is an optionally perfluorinated alkyl, alkoxy. or
'alkanoyloxy group with 1 - 12 Cg
[err] and [err] contalnlng a- by ang & (III)

El ectrooptical -display elenmem 14 crystal cel
~characterised in that it contains a Iqu|d crystal dielectric accordlng to
Caim3. Cains  for the contracti.ng state AT (Translation of German text)
Claims for thewBemediacR ndast dthes :abhvémenioné® mEBni hg, By treAment nt ed)
1. Cyclohexylblphenyls ]T the formula (I) [err] wherein [err] is an_ aikyl.
group with 1 -with aQOM$kﬁmﬁﬂﬂE|Qg%n¢o®ndpnafl?DpEDprmeﬁﬁnaﬁa@sﬁQHﬂnt 3
al koxy or alkanoyl oxy group with 1-12 C atons, wherein, however, -at nost .
one of the subBypreditssg,ednd arhis @h?n@brﬂ-él reag teAanandd aga e kyiat n

2. Process for the preparation of the cyclohexyl bi phenyls .of the fornula :

(15 err]. mherélﬁngeﬁ@FQte &F alkyl group with 1 -12 C atons and R2 is an

|1 fl | kyl | kox
optlona y per Sorln%gg%é}ey' céhpéhﬁa bt the formula (I) 'wherein R,

is a perfluoroalkyl group, a 4-(4—a1kylcyclohexyl)-b1—
) phenyl is reacted w1th a perfluorocarboxyllc a01d hallde
o1n the presence of a Lewis acid and the carbonyl groun
~in the fluoroalkyl ketone thus obtalned is converted into
'a difluoromethylene group by reactlon Nlth sulfur tetra—
.fluorlde or | _p'
- (a) to prepare a compound of the formula (1) whereln R2
______ is a perfluoroalkoxy group, a phenol of the formula (1I11)
-~ is esterified by reactlon with a perfluorocarboxyllc o
.;acid derlvatlve and the ester—carbonyl group in the
resultlng perfluorocarboxyllc a01d phenyl. ester derlva-
'etlve is: converted 1nto a’ dlfluoromethylene group by
reaction w1th sulfur tetrafluorlde or _
_(e) to prepare a compound of the formula (I) whereln R2
is an optlonally perfluorlnated alkanoyloxy group, a-
Iphenol of the formula (III) is: esterlfled in a manner
. which is in_ltself.customary, by reactlon,wlth-an optlon-:_

ally perfluorinated.alkanecarboXYIic acid or a reactive _

(2

- one of the substltuents'--



“al kdnoyl.oxy grotp with 1-12 C-atons, OMd82ik83 however, .at nost one of the (iéﬂD
_substituents [err] and R2 contains.a branched carbon chain, .characterised

in that (a) for the preparation of a coqpound of the formula (I) wherein R2

- denotes in aIkyI group, the carbonyl group in a conmpound of the formula =
(1) Jerr] mhéennnaﬁawe]oﬁssdah atkagdidjth 1 -11.C atons and [err] has the_
abovenenti oned nmeaning, is reduced to the nethylene group, or (b) to

.prepare a conpeund ofUBheoﬁbmhﬂzcxdlohwxybbnphenylslofamhelMEﬁmumanﬂI)a
~conpound of the fornula (Il) is converted into a phenol. of the formula

. -7-- wherein [err] has the_3 rntro--- meani ng, by treatnment

wi th an oxidising -agent ‘and, gf_g eqgent. hydrolysrs ~and.

-this phenol ist reacted with ah J 8r (c) td]ﬁrepare a
conmpound of the fornula (1) wherein R2 is a perfluoroalkyl group, a

4- (4-al kyl cycl ohexyl) - bi - phenyl is reacted with a perfluorocarboxylrc acrd
halide in the resenc of, a Lewi_,s acid ans the carbon group |n t he
f1 uor oal kyl Sﬁ'@lphgg_ d-l§t Shed kel @ teithnlo-al ér emd ene

‘group by reac iop with syl fur tatrafluyoride, or (d pre are a conpouhd
of the fornul @2(1P ffeld QinlyzP%ﬁﬁiW?Eﬁ%%F%@x?lﬁyoup, §°§WEﬁGT of the

Gor vari ve an EREEYAESY, BRI o 142 noa PoRh, (9% RSSBge ' S Ehe
' fl b t ted.int '
BT or et nyFEEEESAER SR izéér.e%aeérﬂﬁaéé?b'gﬁ BPRFRSE: %ab'o%rc Binto
prepare a CO”&QUGQmﬁBnéHﬁsfo”Pi&uié) cPhsEaLNaTe1EELRRERt Onal Ty

perfluorinated al kanoyl oxy group, ormula (I11) - :
- esterified i nffa mannelifgkiish qrsysfral tti;leelectsiormn.yh Byorr'emorneorcompdmemts,
optionally per%auor nated al kanecarboxylic acid or_a reactive derivative of

such an acid.© 8?l§ﬁ@ é?cFBﬂEx}tbPBﬁ@ﬁ}p§ 8t ﬂﬁeS$opme|@ypﬂphpswﬁk
- wherein [err] is an k¥ ogB i é 12 'C atoms and R2 is an optionally .
perfluorrnate pﬁﬁy 8 kBﬁ? THPEn ;poxy group with T -12 C atons, -
wherein,- however, at nost one of bu

branched carbon chain ‘as CONMROL

~ Uqui-d crystal dielectrrc chratt®rl & ‘
-cycl ohexyl bi'phenyl of the fornula (1) [err]

+ s -
wnr
~—~t
L
=
©
D
(@)
~—
-
(@)
U)
N

wherein-Rl-is-an alkyl.group with 1 - 12 C atoms and
-,R23is'an optionally perfluorinated alkyl, _alkoxY or
alkanoyloxy group with l - 12 C atoms, at most one of the.

.substituents Rl and. R2 containing a branched carbon: chain.
| 5. Electrooptlcal display element based on a liquid -
= crystal cell characterised in that 1t contains a liquid
crystal dielectric according to Claim 4
Claims for the contracting state AT _

1. Process for the preparation of the cyclonexyl—

biphenyls of the formula (I)

" iR1'l'H :-'C) - C)- Rz ':li(i)




rwherern [err] §5 an aI kyl group wot b22 183 C at oms and [err] is an
optionally perfluorrnated al kyl, al koxy or alkanoyloxy group with 1 -12 c*
atoms, wherein, however, at nobst ona ff -the substituents [err] and [err]
. contarns a branched- carbon chain. 5 Electrooptical display-elenent based on -
- a liquid crywhetetnl RP‘ dtaaramtaa‘tkybdgmuphm‘an XontI2nS atbmguiathdr yst al
~diel®ctric according to claim4. Cainms for the Contracting state AT (As’
printed) 1. Besotssanf opm}maaﬂr:qpamerfmuomnralte&mm;yamkpbtyny)h:s of the
cormula (1) [err] wherein [err] is an alkyl ‘group with 1 -12 C atons and R2
i s an opti orlkyneyilbkyognoaiedviktiyl. ~alRoXy adroms kaarbyhos$ gneupfwithe 1 = -
-12 .C atons, wherein, however, at nost one of the substituents [err] and R2
contains a- bﬂdﬁﬁﬁeﬁuﬁaﬁﬂo caninRockonterindng @ ibranched agarbent bhain,
preparatron f a C ound of t he Fornula (1) -wherein R2 denotes an al kyl
~group,: the ng%%ﬁ iR %b8&nmpound of the formula (11) - [err] wherein

'R3 H th,1 -11 C at h t

roani ng, 15 aiaeﬁu%é“a e reRa PR "§F o cobp B (67 pFaporerRudamidhd of
~the f I : d.of the f la . -
(B bl i R i
- oxi di sing ageﬁgggﬁéuﬁdfggpgggﬁf$%ﬁ§81geg§g 8entyhydrolysrs “and thrs'phenol_t

ist reacted with an 0-al kyl ating agent, or. (c) to prepare a conpound of t he .
formula (1) wherein R2 is a pg | /grQup, a =

4-(4-al kyl cycl ohexyl ) - bi - pen e ﬁoﬁgrfluoggi rboxylrc aci d

" halide in the presence of Y & carbonyl gro inthe . .
fluoroal kyl ketone thuys obtarned i's converted into a difluoronethylene -
group by reaction with sulfurtetrafluoride, or (d) to prepare a conpound of

~the formul a yAdrsfar RLN iR2 H o HBEFI URLeal Hoxy 10 Uond
formula (111) is esteFified by reac %ron W t amgegf uor ocar, oly |ct%%$d

.derivative %téﬁeﬁ%ﬁ@he@aﬁbﬁﬂihagrﬂs&'édhé@& ﬁ@%ﬂbtmégh¥le e roun. or -
per fl uorocarboxylic acid phenyl eSter derivative is converte %

di f | uor onet (p)er Prepaby aeashpeind tdE Sthé Uforatnal I(ay. lxmer@j:n(a

‘prepare a conpound of the forrmula (1) wherein R2 is an optionally
perfluorlnaiedaﬁlﬁﬂkp&yxgroup, a compound of the formula (II) is

| converted into a phenol of ‘the. formula (I11)

._Rl ' ' -OI% (I11)
~ vwherein Rl has the abovementloned mean_ng, bytreatment
“with an ox1d151ng agent and 1f anprooriate subsequent
hydr01YSlS and this phenol is reacted with an O-alkyl-
— o ating agent, or R | 'f :
| (c) to prepare a compound of the'¢ormula (I) whereln R2
'is a perfluoroalkyl group, a 4—(h-alkylcyclohexyl)-bl-
'phenyl is reacted with a perfluorocarboxyllc acid hal;de
in the presence-of a'Lewis'acidrand the carbonyl group
o in the fluoroalkyl ketone thus obtained is converted 1nto

7a difluoromethylene group by reactlon with sulfur uetra-



' _group, a phenoh of the forrrula (rrig ®32e]§$§r|f|ed in a rranner whi ch i's |@-
‘itself customary,. by reaction with an optionally perfluorinated -
al kanecarboxylic acid or.a reactive ded vative of such an-acid. 3. Use of
‘the cyclohexylblphenyls of the fornula a (1) [err]. wherein [err] IS an aIkyI'
group wth 1fldadrgdat Lomrand R2 is an optionally perfluorinated al kyl ,-

- al koky ‘or ‘al kanoyl oxy group with 1 -12 C-atons, wherein, however, at nost
one of .the s{@jt touprtepdrs ra eomp&aAndootfaitize afdm*ml:aedec)ammreotmﬁ? as

' corrponents of liquid crystal dielectrics. * 4. Liquid crystal dielectTic,
chract eri sedisnat parfilivueros lkoxyagrbepst a0phenyol od:ﬁszhbl doemulzof (ILE) _

:Tﬁrrmla (I) [err] wherein [err] is an alkyl group with 1. -12 C at.ons and R2.°

. 1s ‘an optiondsl gspertified Ny etleatkibn aikixya @penfkanvgcarporydiie wit h
'1-12 C:atons, wherein, however, at.nost- one of the substituents [err] and -

- R2 contains aCBﬂaﬂ(ﬁIQd’a:‘@ﬂb%naaﬁathe §s tEr-catpry tagrovppiay Benent

- based on a'liquid crystal cell, characterised in that it contains a liquid

crystal di emeﬁnﬂ&iatgcmn%u%ooaabmho A0k fRReNNE estemdamivatate

AT (As pri n]gced) 1., Process _Lor the preparation of the cycl ohexyl bi phenyls

of the for nuF&Vel) f%raqnvie @Tlnln’w. & & Hugrome Bhplanen eroup 1y at ons

HE Ul G T
prepar at i o'n 8?3 &Rﬁjr%f t fer P8PH91 é’ifr})% &]) d‘&'ﬁ#‘%ﬂnaﬁzal kyl -
B W or 3?%5%%‘@’?&?%@% RE RN Fireq %i%églﬁ'xia%éfl) Foda
The tormi 2 PRFSCAF 08 FERRMET RIS e s totsiiel SR bR LTS O
the abovenonPPoth The ot ibceByt: Pusteline e 1Y heabtarn %@S'e Gilopes
oAl E?[Qf | hoelid e (b gua Satb s, ’?ﬁ%ﬂgf a{% tedfé’%‘f?i‘?ﬁere. n

R is a perfhé?*i%@ﬁ%e %BLUBuch an acid.
2, Use of ‘the cyclohexylbiphenyls of the formula (I)

{ HOHO} .-.' @

| wherein Rl is an. a'ikyl-'group' with 1 - 12 c a‘lioms and

' 'R2 is an 0ptlona11y perfluor:.na ted alkyl alkoxy or
alkanoyloxy group w:'..'th l - 12 C atoms at most one of the
: substltuents Rl and R2 containlng a branched carbon cha:.n,

as components of liquld crystal dlelec‘l:rics._ .
- 30 Liquid crystal dielectr:.c with 2 or more componen‘ts,-

-~ characterised in ‘that i’c conta:r.ns at least one cyclohexyl- _

o _b:n.phenyl of the formula (1)

.. B\E /O O kz

[&3)



§ 0
A4-(4-al kylrcycltohexyl ) bi phenyl is peQ@lzea-aﬁ t h a perfl uor ocar boxyl i c aci @
halide in the presence of a Lewis acid and the carbonyl group in the
“f1uproal kyl ket oge. t husi,obt ai ned i s- @nverted-into a difl uoromethyl ene.
~.group by reactionwith sulfur -tetrafluoride, or (d) to prepare a. corrpound
- of the fornwherein Bherks nal[leallcyilsa‘ommfwllﬁhobl kol §r @lipmsa grdnol of .
,the sformulla (111) isésterified by reacti.on with a perfluorocarboxylic aC|d '
derivative Bg isharewpticnabiyypegfduoninatedr adkyli,nglkoxy. or :
perfl uorocarboxylic aci-d phenyl. ester derivative is converted |nto a
. di f1 uor omet BykenoFOap Syoupawiithn Init 3T fateBss 8T uBPEHeoner ofe)they
prépare a co ound of- the formula (1) wherein R2.is an optionally
perf.l uori naﬁgg R £oebning @hBrFBPhﬁFlac@Mh%n ichain.

ﬁpiiofm FS er i Hﬁ?.ﬁ.ﬁ%“ﬁrawﬁseggb&%%ﬁaczn%iﬁm%ﬂt :ﬁéf al E«u‘ilé;aﬁéﬁ“ﬁﬂ of
.-s\her ein [er Pfyl a(liﬁ caq% g?%f\%c&ne?ﬁ%f%lph %ﬁsg‘gnﬁcnﬁfailglsar?‘ (()ipi‘?ﬁ’%ﬁél |y
'\aﬁ(ra]; |e:J(r)1rI na&g&gaéa td*gjs%%ﬁgégr?%l ﬁ?@%{g ?g%ﬁ#gmwgf‘h] 1anéz[ (ca:'r ?i O(r:rEnt ai ns
' Ei EL?SCL]?SS?i%HgﬁeI ectrl C, c%%é %{:I n t Td |C'[ y(s:'éz;![ aldlngI g;:t I“egzt gne

cycl ohexyl bi @E‘ﬁﬁ)élla% tnh%ff %gﬁgﬁ (b@ct[)e”] wher ein [err] is an.al kyl group

- with 1 -12 at ons an is an optionally perfluorlnated al kyl, al koxy or
~ al kanoyl oxy: gjroup w'th 1 -12 C atom; wher ei n, however, nost on% of the
subst it uent & @Pﬂ"&ﬂ&"[’ﬂ'f‘?‘f"%ﬂ%’af Y. U BEaFRIGB. '('Faﬂbon(é-ﬁalpﬁ'lndie

El ect roopti ca| ase naliquidcrystal cell, -

character|i sezl chd‘?‘%x‘?}\b/'f’ﬁengﬁ?g‘eg%'mﬁal(ﬁqw d crystal dielectric according to
claim4. Revendi cati ons—R ocntrtant: CH, LI. DE, FR GB. IT NL
_(As prlnted) 1. Cyr|-e4 d fag,mula (1) R .
(I') ou R represente un groupe ________
'-aI coyle en C, i C12 at R2 un gr oups al coyl e, al coxy ou al canoyl oxy en O %X

Cl2 Bventue 1ig, 80 plkyl ;g&ﬂ A ang Rajs aroptionpllvresfiuprinated elreinalkoxpior -
et R2 conti@ ‘ﬂ ggh}’ﬂi@'(—%;&'ff nERETPIARAE E’ aymossopt Bﬁﬁedébﬁ‘?‘@mfr%ttaf‘ﬁ M2
' des cycl Oho Er‘ feprébarbdh nryf'{h% coélohﬂlglphenylso- the formula (r'P
ou R represents un groupe al coyle an C a Cl2 et groupe al coyI e,
alcoxy ou al canoyl oxy em=_C, e uellenent perfluore 06 cependant au .
Gis- *

plus 1'un des subsRi :3 t. une chatne hydrocar bonee M
ramfiee. caracterl se em’ce gbm : :

. wherom Riis an alkvl group with 1-12C atoms and Ryis an optionally perﬂuormated atkyl, aikoxy or
alkanoyloxy group with 1—-12 C atoms, wherein, however, at most one of the substttuems Ryand R;
contains a branched oarbon chain, characterised in that

" {a) for the preparataon of a compound of the formuia (1) wherein Hz denotes an alkyl group the
carbonyl group ina compound of the formula (ll)

" wherein Fla isH c or alkyl wnh ‘l - 11 C atonis and R1 has the abovementxoned meamng is raduced to

the methylene group, or '
(b} to prepare a compound of the formu!a (f} wherein Rz is an alkoxy group a compound of the
-~ formula (i) is conver‘ted intoa phenol of the formula (m)



' (a) Pour preparer un conpose de f or nQl QZEI).SEU R2 represents un groupe @
.alcoyle, on riduit I'e groupe carbonyr en groups: nethylene dans un conpose’ -
de formula (I1) gz 028 -7 - COR3 L
L M SouR3 represent-e"H ou un.al coyle- an C a Cn et ou Rl possede l'a .
- Si gnr fi cat i owheleinnRehasi the abevsnentitnddoineBny, hyr Gpmment with caorqumege‘n@randr.l if
(1) *ou R2'r m&asme tiysiralysisg th@m"@MﬁS’PWﬁ%“’ﬁh%@ E“Qj@eﬂbﬂﬁul e

(11) par H &EM ﬂ“"%@ 1 thex J1mH "e’%'V a:
el oo o R g b B2 ":zﬁiﬁ.i??; Posgiengyd
(M ou R pofsElity awer\ E@J‘Lh%rrammaﬁm "ﬁk g Birieg s gmaA s
reagir celli riprepates cu.np Tk the RS (IPRherelR, (£ pé?ﬂwmar&p@rarp,yahmnmse
“de formul e (formGld D) iscEst@FRAt By Ueaclibn Uieh RC pérdflucrocitbaxgli¢ acidoderdvatite aedighé
~un. 4- (4- al cogdteyarmngbardde-ibinsiresuiting patfluoragarblosiiic geid nhenytiestariddevative is converted
- perfl uorocarbm@yf!lﬂ emethv' r»eeerewt'yfeaew"aehas*ﬂu@t@éwsdeeer on transforms da ns

| ~l'a fluoero#flc "E‘?ﬁ'ﬁ {@ "'F ) ’d%?'b is »ln ng EP om FY, gy
. dU tet raf l uo?ﬂ@t&ﬂ na gé@rﬁ Qﬁjyr éaﬁcn\pel'!de tIV gy ucl'\ an -

. preparer un gggpose orrru re re ente un _
- perfluoroal coxy, on esterr fie un. phenol de forrrul e (I'll) par reactron avec
un derive 8. tees afehqaciohexyitimanyouithe thoeule(l) dans 1 e deri ve de phenyl ester
d' aci de: perfluorocarboxyquue obtenu, on transforms |e groups
est er car bonyl o par- : etrafluorure de soufre en un groups
di f 1 uor onet hy/ ene! _ &7 tin -conpose de formule (1) ou R2 0
‘represente un groups al canoyl oxy eventuellenEnt perfluore, on esterifie de
" mani er e halheteieh, i6 anl B RSBl wither £ RrdMbAs Ghd R) is BRbpRdRaMH AdMucRBEd URyiPRkEkG or
~al canecar hmy&qu@rameﬂﬂum1ze¢mah1spmérbauprmvewr. WOm6€rdng Of the 3ubstkuertsLA an@IR,
aci ds. . 3. ping & btanchredaerbos yhdin hesomivingite nifiqeid aistd diefegirias.(1) Rl
. . Liquid crystal dielectric, chracterised in that it Eqr’auwaq:{paqt ene Myllmghgwbojpthe

al coyI e eﬁ°@1"ﬁ(”0t2 St R2 un groups al coyl o, al coxy. ou al canoyloxy en C, a
'C12 bventusl.| ement perffuorb oai copendant au plus lun des substituants Rl .
.et R2 contient, He-e ‘ \1i fj.es, comme conposants de - M
.drl\/lectrrquosacrrst . DrelectrrqueacrrstauxIrqurdes
constitub de deux ou plusieurs conposants,. caractbris en ce qu'il contient

au noins mrhecq}'t Rohen gkyi Wt@ 12 G aomsapd R4 is aRloRtionally perfluorinated aikyl, atkoxy or
a: : kanoyloxy group with 112 C atoms, whereln, howsever, at most one of the substituents R, and Rz
' contams a branched carbon chain.
.8. Electrooptical display element based on a liquid crystal cell, characteﬂsed in that it contams a
hqund crystai dielectric accordmg to clalm 4 : .

: Clai_ms' for the Contracting state AT (As 'p_r_inted-) '

- . 1.Process forthe'pre'paration of the oyc!ohexylbiph_enyls of the formula (1 -' _ o . | S
wherein R, is an aikyl group wuth 1= 12 C atoms and R;igs an opt:onally perﬂuormated aikyt, alkoxy or
alkanoyloxy group with 1—12 C atoms, wherein, however, at most one of the substituents Ry and Rz
oontanns a branched carbon chaln. characteﬂsod in that . . _ '

(a) for the preparat:on of a compound of the formuia (I) wherem Rz denotes an alkyl group the .
- carbonyi group. m a compound of the formuia (ll) - :

..?'-n. ' '_ ~CoR, : .'_. o

" wherein RyisHor atkyl W|th 1-11C atoms and R, has the abovementroned meamng is reduced to
the methylene group, or’

(b) to prepare a compound of the formula (l) wherem R; is an alkoxy group, a compound of the
formuia (ll) is converted into a phenol of the formula (Hl)

R ' OH | | '.rm) | |



RA reprbsentetun groups al coyl e on © 0¢22CJIBZet R2 un’ groups aI coyI e. al covxs
ou- al canoyl oxy en, Cl a Cl2 event uol | onent perfl uorb ou copendant au-pl us
| ' ug des. substit ¢ $ot R2 cont+eBt=une chains carbonee ranifibe. 5;.
CEl.Lhmsnt i ndi cat eulr” bl ect'?o-opti qus A base d' une cellule i cristaux

l'iqui des, wacramt&rh&bthembcoeecqnﬂubhwnteamng. ntreliteeac with @neoxidising sgesdand, if -
| i qui des swnswriaes P'&Féﬂ'éﬁ'%bmf@vﬁ'ﬂaﬂmﬂﬁ‘%&tf?w "pthﬂﬂ G'H'%F!"Q(?@mtr%ct ant

AT (. 11 fresin lI _
o'hexyl rp en lrs re ct wrt a luorocar es eof
for rrul e (IT wrsa p nd th boy in the ﬂuoroalk i ket s bt Wér% 5 g?qto a - .
groups al cgifiGrotiittsiende E e e it Bt B B1 COXy Ol -al CANdY
en C, a(d}lio srepdtb dbmg of Ied fokHi@IA g? &emanemaémuauarmxv%rdupua pRé&fol of the _
substit uantsmiia @) EZeaaﬁﬂerdebv reaion a bydivooairbaybe aciindérivadye and the -
~ car act er i sestencarkonylgroyreil tHegesultinomesfiugrocarbosylicpcidehenyi éstervetiaative is cooveRed -
- represent singge f"éﬁ! etfylens/greup bY\feF@ |“t'ﬂ"lsl§'f tes uort"lﬁ&’rﬁ'onyl e en group. .
et hyI el(ﬁ-‘,l Efapfg iu'ﬁ aéze éﬁe m m ¢ anc:‘ptlonally perfluorinate alkanoylo:y
2 i ry, by
: (M' ';Ob. R3 Il e:éltlé arﬁo ¢ ac org'jealg ﬁggg g ch an.
Si gnrfrcatga&r onnee - us our _ e arer un conpose mul a

(1) ou R2 represente un groupo aI coxy, on transforms un conpose de forrruI__e
(11) par 2 Use éfemaxytichesgibiptenggetthe tuapdiafl) sui vi.. event ueI | ement ‘par une. *
hydrol yse enh un phenol. de forrrul e (111) R. - OH.
(M oib Rl po ed : nnoe ci - dessus, et en ce qu'on-fait
~reagir cel ui- . nt. ou (c) Pour préparer. un congbso
- de fornule (I) ou R2 represente un groupe perfluoroal coyle, on fait reagir’
un 4- (4wHefeYRGY Bh k@ eydup- VaPNeE Sromdehd His RR LPSGRIN Serfludimbiia atkyl alkoxy or
per f | uoaikasdyinxy grougUatroN- [ € SRRZEEwHerdin, Béwéler, A& mb&Vidns oetheepbizrzams’ R/ &4 Alans
| a fl.uokcoatkioey brothedeadion shaim st envomoneatsgf knujibcresaal bisfegtries.par reacti on avec
- du t ot rafd bispigresvigl dislestiic charactarisgddu that #tichnains otrisestydne wesiohsayibigher af the
preparelf 'ﬁWaéBrrpose de fornule (1) -ou R2 represente un groups. :
per f I uor oal coxy, on_esterifie .un henol de formule (111) par reactron avec
un derivs d' ack ' et .dans | e derive de phenyl ested)
. d" aci de perfl UOT OCH xy / _ on transforns le gr oup. :
~estercarbonyl e par reaction avec du tstrafl uorure de soufreé en un group
di f | uor.wretein/Rics en albyl gfmip VAtUT— 12 @ stame rndIR; is enpptimaticpdritwarnbed (il )/bq;oﬂzsr :
represeﬁ%‘é ‘Hf ”grgtﬂ!r' sﬂ'ﬂlba Ay ‘é!b@'ﬁlﬂu@‘d'%ﬂbﬁt mpatonp gbthe substiteant6Ry ¥ndefzde
mani er e reacti on avec un acj de
~abcanscgg %Tgl* e tﬁ::g}zs gj’ Tgﬁ%ﬁ %’H F%‘é&gw%ﬁpfﬁ# a'baf?%'sf‘éé{bg‘i‘? it 8°'EFH"‘? 2
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Ravendicaﬁons pourles Etats contracmnts CH. LI, DE. FR, GB, IT, Nl. (As prln'ted)

: 1Cyc!ohexylbrphenyles deformule{l) '_ N o o

lk‘_'-... B o

ot Ry represente un groupe aicoyle en C( aCizetR; un groupe alcoyle alcoxy ou alcanoyloxy enCiaCy
. éventuellement perfluoré, ou cependant au plus 'un des substituants Fh et R; contient une chaine
hydrocarbonée ramifiée. - .
2 Procede de preparatlon des eyc!ohexylbrphenyles de formule (l)

Ry _ " R, C . ' . ' @ .
ou Ry repfesente un groupe alcovle en Ci1aCiz at H: un groupe alcoyle alcoxy ou alcanoyloxy enCaCyy

evemuellement perﬂuore ou cependant au plus 'un des substrtuants Ri et Rz contrent une chaine -
hydrocarbonee ramifiée, caractense en ce que -

_(a) Pour preparer un composé de formule (1} ot Ry represente un groupe alcoyle on réduit Ie groupe' o
carbonyl en groupe methylene dans un compose de formule (Il) ' _



2 Appl i caty onedes cyci ohexyl bi phenyd G2 8%r mil e (1) R~ ' M )
R2 ou Rl reprsent, un groupe alcoyle en C, a C 2 et -R2 un groups al coyl
al coxy ou al cano xC, 1 Cl2 everft el | enent. perfluore. ou cependant au
plu§ lun des substi 8 R et R COI’ltIOI’lt ‘une chai ns carbones rarrffles '
comre caonposant s, de T3\ jues r| @g liquides. 3. Dielectrique A T '
cristaux i qui dest 19 ¢ d€e S:II t eurs conposants, caracterise én
.co qu'il contient au%ons -un cycl o} exyI bi phinyl e de-fornule (1) R

"R2 0U R I epsEmaspBsents HIWINMcodleGRY: £CABE 0GR, Bodeddslh siGRifitdtiof IOAHEE cRbidrsyd, 6u
al coxy ou(tdl Paun@ydparey up Rofposd dé fArrevielf) v iR, exprésentpamigraupeaicosy, anatapsideme uau
~plus |'un desrmndsé tdet foamiie (I pagttraR@mentaviee yn agret Glvydamssuivh fYsotusiementi far aine
4. Elenent i Mgrdvreenunghinel dofooptle ile a base d'une cellule A cristaux
l'iquides, caractirise_en CI "il .contient un dlslectrlque a cristaux

1'i qui des sgl on l,ﬁx_ [ . OH-_ s | | o om

. ot Ry possede la mgmf’ ication donnée cl-dessus eten ce qu ‘on fait reaglr celuv-cx avec un agent
- 'Q-alcoylant, ou - . _
{c) Pour préparer un composé de formuie (I) oi R: represente un groupe perfluoroaicoyle, on fan
C reaglr un 4-(4-aicoylcyclohexyl)-biphényie avec un halogénure d’acide perﬂuorocarboxthue en
présence d'un acide de Lewis et on transforme dans la fluoroaicoyicétone ainsi obtenue le groupe
carbonyle par réaction avec du tétrafluorure de soufre en un groupe difluorométhyléne, ou .
~ {d} Pour préparer un composé de formule (I) ou R, représente un groupe perfluoroaicoxy, on estérifie
. un phénol de formule (lll) par ‘réaction avec un dérivé d’acide perfluorocarboxylique et dans le
‘dérivé de phénylester d’acide perfluorocarboxylique obtenu, on transforme le groupe
. estercarbonyle par réaction avec du tétrafluorure de soufre en un groupe difluorométhyléne, ou
{e) Pour préparer un composé de formule {l) ot R; représente un groupe alcanoyloxy éventuellement
perfluoré, on estérifie de maniére habituelie un phénol de formuie {111} par réaction avec un ac:de
: alcanecarboxthue eventuellement preﬂuore ouun denve réactif d'un tel acide

'3.App!|catlon descyclohexylblphenvlesdefo_rmule n R L ' o
R ><o><o>—R o
. 5.‘, _ _ _ _ _ . _

R1 represeme un groupe alcoyle enC a Cizot '
Rz un groupe alcoyle. alcoxy ou alcanoyloxy en C| 4Cy eventuellement perfluore.

ou cependant au pius l'un des substituants R\ et R, contient une chame carbonee ramifiée, comme
- composants de diélectriques & cristaux liquides.

4 Diélectrique & cristaux liquides constitué de deux ou plusaeurs composants caractérisé en ce qu'il
- contient au moins un cyclohexylb:phanyle de formuie (1)

'o&_..' | -l N |

R: . représente un groupe alcoyle en C1 aCpet = '
R2 un groupa alcoyie, alcoxy ou alcanoyioxy en Ci 2 Cy2 eventuellement perfluore.

ou cependant suplusl'un des substituants R et Rz contient une chame carbonée ramifide.
© 6. Elément indicateur électro-optique a base d’une cellule a cristaux hquldes, caracteﬂse en co qu'il
contient un diélectrique & cristaux liquides selon larevendicationd. . g

Revendications pour I’Etat contractant. AT (As prlnted)

1. Procédé de prepa_ratlon des cyclohexvlbtphenyl_es de formuie (1)

) . Rz .. . ._ . - . '_m |
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ou R représente un groupe aicoyle en C, 4 Ciz et R, un groupe alcoyle, alcoxy ou alcanoyloxy en Ci 4 Ciz -
* éventuellement perfluoré, ot cependant au plus 'un des substituants R; et R; contient une chaine
hydrocarbonéegamifiée, caractérisé en ce que ' : :

(é) Pour b’ré'parel; un compose de formule (1) ou Rz re.hréserite un groupe alcoyle, on réduit le groupe
carbonyle en groupe méthyléne dans un composé de formule ({1}] _ . _ .

R—i ><o><0o>—cor, . @

ol R représente H ou un aicoyle en £y & Cy et oi R posséde la signification donnée ci-dessus, ou
(b) Pour préparer un composé de formule (1) 0@t Ry représente un groupe alcoxy, on transforme un
composé de formuie (ll) par. traitement avec un agent oxydant suivi éventuellement par une

' .- hydrofyse en un phénol de formule- (1)

Ry
ot Ry posséde la signification donnée ci-dessus, et en ce qu’on fait réagir celui-ci avec un agent -
-~ Q-alcoylant, ou o Do . : : o
{c) Pour préparer un composé de formule (I} ot R; représente un groupe perfluoroalcoyle, on fait
~ réagir un 4-(4-alcoyicyclohexyi)-biphényle avec un halogénure d’'acide perfluorocarboxylique en
. présence d’un acide de Lewis et on transforme dans la fluoroalcoylcétone ainsi obtenue le groupe
carbonyle par réaction avec du tétrafluorure de soufre en un groupe difluorométhyiéne,ou .
(d) Pour préparer un composé de formule (I) ot R; représente un groupe perfluoroalcoxy, on estérifie
-~ un phénol de formule (Ill) par réaction avec un dérivé d’acide perfluorocarboxylique et dans le
. dérivé de phénylester d’acide perflucrocarboxylique- obtenu, on transforme le groupe
estercarbonyle par réaction avec du tétrafluorure de soufre en un groupe difluorométhyiéne, ou
(e} Pour préparer un composé de formule (1).ou Rz représente un groupe alcanoyloxy éventuellement
perfliuoré, on estérifie de maniére habituelle un phénol de formule (111} par réaction avec un acide
alcanecarboxylique éventuellement perfluoré ou un dérivé réactif d'un tel acide. '

~ 2. Application des ci,clohexylbiphémﬁes de formule (l) | _

o | -
Ry représente un groupe élcoyle enC,aCpet

Rz un groupe aicoyle, alcoxy ou _alcanoylo_xy en C, & Cyz éventuellement perfluore, -

ol cependant au pius I'un des substituants R, et R; contient une chaine carbonée ramifiée, comme
- composants de diélectriques & cristaux liquides. _ . o : A

_ 3. Diélectrique a cristaux liquides constitué de deux ou plusieurs composants, caractérisé en ce qu'il

-~ contient au moins un ¢yclohexylbiphényle de formule (1) o : : P .

ou

R re’prése,m'e' un groupe.a’icoyle enCyaCizet . . : :
- R2 -ungroupe alcoyle, alcoxy ou alcanoyloxy en C; & Ci2 éventueliement perfluore,

ol cependant au plus I'un des substituants R; et R; contient une chaine carbonée ramifiée. L
4. Elément indicateur électro-optique a base d'une cellule a cristaux liquides, caractérisé en ce qu'il -
contient un diélectrique a cristaux liquides selon la revendication 3. ) - ' o :



