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R - Cy- Cy- Ph- NH ezaocﬁaunmr -ﬁyh@gaﬁﬂdd)ﬁateoﬂtﬁ nualc I06rat) NattiumBRirdge NG AIoRA] KalluMEarbonat

exanpl e with [ ERRr Kdmﬂﬂwtrmeocalﬁonat msahdleatlacem&pee Netriume odéydaliveapetat itrdal kali@etalfhgldro-

1000. Hydr ol yskide vwig,Calsiy . %%t\gs Bﬁﬁehéﬁ"ﬁm@ﬂ!‘ﬂ@“ Ryridin. hyidin, Kollidin oder
zwlggémhe Iz

sul phuric aci'd gfé"ﬂy d'geg,g%&a ﬁegﬁﬂl Shs "“%%ﬁ m;ra% Z?FE:‘:%E%

1500 leads to t

be prepared by. z8mmeminit Natriumhyd ertobfbo m«aruhfasrsorﬁi uﬁt&}mumﬁ catoh odéﬁ’O%fr@Iether
R2 is H and subseeudertund aﬁae:Suspensmh niiheiner &.8suing idesgSaurechioridsaxproAnhgidtide in Dilbylether,
formula [ ERR35[ n odep PME yeypqiat l9rh9 Eamperagien awisshen ¢twa a%wﬁﬂrﬂﬂfoned

condi ti ons, a{e v 'é? %ﬁe’“ e'e Ktrja 39 'P%éé‘ gﬂ'{'ﬁﬁ’ne‘@ ’{’e‘ Pﬁ%‘@rf“’"p“e""e"

u n In vorzugswelse
whi ch 25 Can Eﬁ%&éﬂ ,?VI gﬁ 2]1% %5? L to ‘T‘ ﬁ%e e nnten Sub-
Sn/HA , or with ausVHeE 4: er %o@bﬁn @en@ﬁldéﬁhﬁ heﬁ €der
for mula le can Dglohbtyide Eyeloh@wa-barbensauaphekiyl Haér -Gﬁtohéidw er mhamyayalmx'ane,rnjclo-
subs equent 30 héxgbipheryle, CVhlehqztvlev&totw@eﬂ,l Oyelobenyinbrhthaline; i ‘eﬁB@u!clqhﬁxytbhezole 4.4-Bis-

st omary nanneFV"WPEWb&’h%'Hle P ?“Y'arP p%g °’16¥V"PW Pheny ‘%ﬁ ﬁyG ‘EPQRP iegebe-

ij | pﬂ-:f e |e e, eny
som.zwzgﬁ,izmﬁ%aﬁ«%émﬁ% é%lfi PR b

abls,ut 50 and [ERR]. ALkoxy conpounds -of the forrm a [ ERR] 0 aLkyl)

0, 094, 487 -9- can be obtai ned by al kyl atlaﬁ—MG-t-ﬁeﬁbhenol s of “the for- mul a ()

lle, the phenol re y f|rs el ni% converted into ? Benzok

ccamie iR Lok it e oo
CH, KOH, tituier Qrtgﬁb%h !alsu&% %‘Na halin, Di-

tihe cor- res pondmmmathaMdludeaz&.u uh® MekaByddbchihazoli ébnlaétéﬁf atuppe,

preferably in an inert solvent, such as acetone, DMF or di net hyl sul f oxi de

or an excess of Gaque@irCtbr -aqueous- al coholic NaOH or KOH, at tenpergl®=

bet ween about™ 2 1O‘CH‘ d [ERR]. Esters of the fornmulae Ib (wherein =N )"

other than H agd Ic al so be obtained by esterification of carboXyhi

acids of the foerrul_ac ERR] is COOH) (or their reactive deri vatlves.):;Hy\a.s.h

al cohol s or phegol s—¢H=N-he 15 formul a [ ERR] (or t heir reacti weCO0—Ph—COO—

derivatives) %r of phenol s of the formula le (or their reactlv

b. Y bl 6 d R7 Alkyl, Alkoxy
derivati Ves) W ngfan%%oxy@é? f%xgg}:gg%yloxy ?rﬁf@ sﬁﬁ?ﬁﬁgﬁw@&ﬂ u 8 Ktlﬂens{ol;\?atomen oder einer

dieser Reste auch CN, NC, NO,, CF;, F, Gl oder Br bedeuten. ) )
Bei den meisten dieser Verbindungen sind RS und R’ voneinander verschieden, wobei einer qleser
65 Reste meist eine Alkyl- oder-Alkoxygruppe ist. Aber auch andere Varianten der vorgesehenen Substituen-
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-E,jgea"ct Ive derivatives). Particularly suitable reactive derivatives of the 20
tar boxyl i c acids nentioned are the acid halides, above all the chlorides
thg bromi des, and furthernore the anhygggdegezfor exanpl e al so mi xed

hydr| des of the for rruI ae [ERR] and [ERR], azides and esters in

fssr bl e react |D;eeerﬂmngsgémms Dizfekirike erthaiteh etwa oa s Gdﬁ@ﬂﬁlg%wm bi® rzed. sihez, odem
"art i cul ar, mwuereovmawm Famtehl. al cohol ates or phenol ates of the

e e %&grimf%"ﬁiﬁé’fﬁﬁlﬁiﬁ

fdvanty Q_? eou Srlvé/rd&fird'ab allérfl tallanzergeelementen

Ar ti cul ar | yveswdnbet vdeded na fMevient s are ethers, such as diethy et er, di-n-

utyl et her, TPBE;artitBO&am sind ajamslficamadneb&kalms und Uc hieatrt&&ur a@ﬁ&tlml‘neneschneben
ilt anone df Jf aii@bor\;g‘gmwelas Emnidlmthn rd mr%j(ve ng r;ztost
1 I am de, hy ol. g %@m Serten%ﬂ%%(p )). Zur rb s B’?ﬁ ger mﬁ%ﬁ‘fﬂg hrl";rrtrsche
(Yl ene, halo ellun lsf‘ea rVerand rung der dielektri-
etrachl or oeiohwmmﬁactew oswnhd&ﬁr d&mrbma&n Qugdketzt werden.

$ul f ol ane.’5 \drartige iSnstanednbbied oinv Beidpiel dm rdeat DE- mzzsmnw tazrmsad\mlt €320 @8i34 2815
e used for AL0E8s 37043§|@t5ﬁv28a!ﬂdc290§ﬂ77th¢echmheer forrred dur| n t he

dst er i ficati o DreAplgg |sarple ffindyng sgauterp, oh@ lql]@en Belsplelen
B 7ol " ek R ) i B A i
he est er iz i gn s&bem Ubli fung b Coblabtdl : GRdn tSQaIQee eFlicﬁ wasddbr hﬁh/ r ein

he absence & arﬁscml M&Iibsmlﬁﬂrwiembﬂzdl})bd& cﬁﬁraxhudzeaﬁehmgubldmm@mmmrﬁ Rhése
he pr esenceeivind weihigh wem Backatand dlIbleChremetbgrewhlet eididerdiristaliisaton.usual | y bet ween
b0 and [ERR], preferably between [ ERR| %ERR] At these tenperatures,
pe—~esterification reactions have as a r '%"' dded after 15 15 minutes to
$ hours. SpecCigieGabdng.voh 282 GOHehyRitrREE blobf-Bstich@y i cifoneeh §érhdifieddréNHydrie-
£pend | ar geluyig @on tidne 1Py irb Ry pRdny b iRoryl-6Etohdxhmgn BIOD M EMYRERatLSES)® zultPdAE-4-(tRans-4-
iy ee car boxyn’mnykadol[éxyl)acyelcheuanoul exydgimot mitl NaOCh za 4-(trems-4aiPromyfvgdiotery!piyeioheikarnion,
Cd"sMDB"oﬁ Tl-bfcw natiypigends ¢fe'm ™ h@heavl-‘*a(@sarw psmlnvcé@exvl)-

drochl oF‘f c"y A THFwirdp
e %ﬁ%‘?ﬁ e %ﬁﬁr‘r@ﬁ” ' ﬁ LGl R e
gicohol, pre erNa&H Merh NAGRGRIGHS bleBt AN HTWakb@F uhd Witddr! Yas! srﬁareﬁ@ sOIHR Ayl-8-Raing4-
» - al kaI | prepyidycibhesylecytiol@xan &bl Eh74re, K02 egN hydr oxi de or pot assr um

ydr oxi de 3 al k &nslogredhait mamdiron Hydsieruog dtn enteptechepden Cuslohexatdt as sodi um

rbonate SOdI um car nat ota rbonate or potassium

J carbonate, al ?fﬂ' b t: loh Ec‘égg ium acetate or potassium 30
Xetate, alkali b ,cl g,g;, as cal - cium hydroxi de, or
qigani ¢ bases, tﬁnuahpmayr«qwas-h-pémyaahexweybrdhmn | utidine, collidine, or

dqi noline. A f trtssiePhe lﬂ‘f(fmns-etﬂemmnwlemmclajﬁxanhe esterification conprises
irst converti gﬁ"&'h@“aY'ﬂMNﬁPP%éﬁb?xm'% Q"H@a sodium 35  or potassium
rai

] rcohol ate or ?;@})E'%ﬁj( F“"@ﬁ foke nt with ethanolic sodi um

r oxi de 40l U, enyl-4-( clohe _cyc, ef:g,sm um hydr oxi de sol ution,

Sotati ng thi s iaheopmipudras-sRingBRiohbg)efttbhexaspending it in acetone or
0 et hyI et her , traosgiep-Tialyl-4wirdns-4pagyicyriobeyircyswhetae or pot assi um carbonat e,

';| te stirri ng"a%ljp'é'd!dﬂﬁ ngr4-butyigyclohexybfyclahexad  acid chl ori de or anhydride
ifh diethyljeth "s‘:é?: q P "fyq'°f‘?1‘i’"§°y lq_lg?;é?m on, preferably at

, ol ran ex fo)

;rrperatures bq{ﬁ --E thy éycﬁﬂ gctrics according to the
ihventi on consighs-Pp-Ethylpken 5v(tr£?iéﬂufpﬂfpﬁl c)bh feycloexal FTRO RS K $62 %81 v, FBIn/sl 0
opie of which i srass-CpEDgpiryla(trarisd-bitylcyaidhaxyl)-cyciohmnot her constituents are
ef er abl ¥ choSl’enﬁ-ﬂ-ﬁwlPmylﬂémewlmbhm%gehhvasubst ances, in particular
1e known®Subs arce 'PthV'P ° benzenes,
nzyl i deneani LpNe _p: i “a" Leh A exy craxiiam cycLohexyl benzoat es,
phienyl 15  or ygyel-9 &Ehe .g@r SMexanphenyl cycl ohexanes,
cycl ohexyl bi pheraw-ﬁp-m)m et Reyl)-Gglohexexyl - napht hal enes,

1} 4- bi s- cyel oh@mwbeﬁmeﬂmvnle-(wns-thlcwvhsmfbxqohenyI s, phenyl - or
cycl ohexyl pyri feesrButy! 'r?@viy*r(tra es, optionaLly

h#il ogenat ed 20::::5}[?5% ;:jﬁgﬁﬂ%’gj@ﬂj}%ﬁgjﬁ::?ol anes and substituted

trans-1 -p-ButylphenyI-4w(trans-4-penty|cyclohexyl)-cyclohexan
65 trans-1-p-Butylphenyl-4-(trans-4-hexylcyciohexyl)-cyclohexan

o
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ci nnam ¢ acids. The nost inportant conpounds which can be used as ,
constituents of such liquid crystal diel egiggigcggran be characterized by the 1
fior'muLa |11 25 [ ERR] (') wherein A and E each is a

car bocyclic or hettahety-PbitapHehytd-(trnsi-oiRyitycRRaxyIRe c@hédp CONpri sing

1, 4- di substi t ut ed t@6s-1-pBenyipheeyl-ditchnsy-plopyieyeiaheyl-¢yoigsexart, 4' - di subst i t ut ed

bi - phenyl , phenylt'@ L&ﬁ@)@’dmnﬁﬂﬂf&'} P@Hwkﬁhw%%hé%ame syst ens,

2y 5-di subst ity ted gﬂ [ﬂ ohexans_ (i subst it ut ed
napht haLene, d| q,g
t et rahydroqun naZO|tiaH§-‘1-p-a5(ylph yl-45(tra |c cl

Pi ne and

olo ], -COO0, -COS,
-ICHEN- - N(O) =N-, traﬁ!-lhbdﬁé»jlpher{ymns-{-tﬁﬂﬁ];rclol{e YclohexarO, 094, 487 - 12 -
_iC0O- Ph- COD- ol at@ﬂU'B'H meemqunsv»nestyhmm h—cy efagr - ablLy chlLorine, or
~CN and [ERRand ! Eﬂ?@'“ E’h k“vl(f4 °'° or al koxycar bonyl oxy.
with up to 18, pr ' ? j%i%égne of these radicals
can 5 also be ,,en uty c, cycl t of these
conpounds, [ERR| anaﬁb-{-EBEi}uo:qrbﬁd‘nﬂﬂ-(fm'@-Wpﬁﬁﬁ crat. éxgl-cycohéxapf these radicals
usual Iy bei nd® an adahsyl-p-MethesyRenyl-ddiranag-hedicyaiotexyl);-cptidtexanvar i ant s of t he

envi saged substit éPﬂ"sF"ﬁi"‘@‘Ya!'%U""dU%'dﬁﬂW YC"WB’W cmﬁéhxasubstances or 10
m xtures thereof & ;'}:Icg) eﬂ 1;" loh °’(ﬂ°@?’@8tr| cs according to

:l

&{

the invention contahsy-HRER Hﬁer 1-4- m ycohezy .céﬁao){e nl 0 25% of one or
nore conpounds of trakee!-p-BthoRyplenyl-4-(tHHe-4dhe cﬁaéﬁekﬂ)scya&ﬁ%ndl ng to the invention

are 15 pr epar ed tians-ap-Ampoxgphenytd(trans-g-ethyigyicbhexyl-cysidhexae. As a rule, the
conponents are di $@etVhRQropexypheayl-diransrdpropy Webhemlrafslopexam el evat ed

tenper ature. The lz%P:@ yg rﬁpyl (tan ?PW‘% ﬁ 'Oﬁ 805 t he i nvention can
g@ lohexyl)-

beloodi fied, 20y Syhh c| .can be used in all
the types of |i quitnscicpiBiit nl@%sale ve hitherto been

di scl osed. Such acbdnst-ﬂ-pﬁatao:eplen Adtransdapr eycme)qn-bycwhskaﬁre described in
detail in the Ii t@ﬁ%ﬁtﬂ-@utoﬂmenﬂmi 'd-bmybmmexmmlmMS preferably

et hyl - di met hy) - do{faesyire-Butgxypheny h bear e,

t:etrabut yl ammnl ugﬁ%.g:ge::’l’ﬂ{ﬂ @_zi_f’g @ﬁy B% ts of crown ethers
(conpare, for exalfm,l,se,,. enthHE -pro |°h {,,o fl. Cryst. VoLune 24,
pages 249 - 258 (irQr%a)ﬁ-Pemxydnenyad ﬁds-l-mywycloﬁerxwa/cro gonductivity,

di chroi c dyestuff yamsdm-mtoemh!heml-ﬁorans-i-m ehegyl)ogtlehexard guest / host

systems or #bst Hpredp- TRbe bﬁf@@"i‘bhww exyhraycloheagct ri ¢ ani sot r opy,
the viscosity and{B i e"gm #‘I’gﬂj"cﬁhyl"rﬁé"lohe wlgioheilases. Such substances

are descri bed, fo;,a,%zq °h Xan

=<<

o ften 2,209, 127,
2,240,864, 2,321, tangn1 @l&exoxyﬁhe%é&r(ﬁm- ntsh oﬂ ;).c)%;oﬁ&zn430 2,853,728 and
2,902, 177. Thee ex transHiegsHexbxyphenfia(trans-deteryldycibtenylencidiexan. 0, 094, 487 - 13 -
|IIustrate the invention without Limting it. In the exanples, mp. is the
felting point and c.p. is the clear point o?e's&"el'qu d crystal substance.

ercentages in thg an%ﬁ.gbmgus%qmnw%&wms«% Shelafi, 3.4 9 AICI, und
i ght; al | 1herzb GATIN.0L Vs oeroms 20 1S(E etk LnG e ik 'Sa&a%&ggesgillﬁ $FREficher
Ylei Ng up" e aAutarbeitingnersatsmart y-(transd-@ransdiPrbpyicyEloheRylERlbitexy)dcyte pienors (FCEN °&6 1180
ol uene [ ERR] (SI B) E'B? Lospgpgyon @6891%&ﬂs'ﬂ-h@"pha@eﬂcyalp@Mkyalpmxniﬁacemh@non in 200 mi

hr gani ¢ phase |$ e%euer o;&neé ”t"&g % gé id | 115 Eé/Wasser versetzt. Nach
¥nr omat ogr a g VPT' Hin Wasser:verdiinnt
- pheny Lg4 F%b?la'gﬁs |Zf¥ mé&yf"‘ cy éex ?%5 ?l f?lorlert mit

enation of tr ansqle.pdamébmmang/ b-(tﬂan@-ﬂ-@ﬂaﬁé—&?fbbﬂé}emm) &ﬁuohexwafetoﬁ'ﬁéaan-bﬂm und
et hyI acet at e &0 Bmemelspn@ummtctum gel ot:hnansemgedampﬂ Der rohe, aus trans-1-p-Acetamidophenyl-4-

4- pr opyl CyCI ?ﬁgﬁﬂ%ﬁp@ cgo d |rd % @I 20 %lger H2304 3 :g

ac 1N
4- (t rans-4-p ﬁ Nf yR &g Qﬁgmg fﬁ?e htﬁlrl: ssoer a emnsch portlonswelse2
and SUbsequent WrTRahMR s 3b@rrﬁ’ a¥130° erwérmte 60 %ige H,SO, eingetragen. Man kih éﬂab filtriert das
1- phenyL- 4- (t r angitéheRfadPI-b-Elydrbybianyilse) (trﬁiﬁﬂlpﬁbpylayalohe*}%m bxad a6 uAe knstbiiBibh @i Tolu-
with p-tol ueneslikfnonic acid in boiling toluene] in 350 M of THF is

hydr ogenat ed®®ver 3 % of PdO at 400 and under 1 bar until the uptake of
hydrogen ceases. IRPSAMAT PN $%7 i | tered, the filtrate i s evaporated, the

resulting cis-tr aﬂ-ﬁraﬂl-ﬁtHE@&Etﬁylﬁvci%hexyl)-cyclohexyl)-acetophenon

p-(trans-4-(trans-4-Butylcyclohexyl)-cyclohexyl)-acetophenon
65 p-(trans-4-(trans-4-Pentylcycliohexyl)-cyclohexyl)-acetophenon

7




:“ solved in 140 mM of DWF, 14 g of K-tert.-butylate are added and the

ture is heated to 1000 under N2 for Yoogdey After the m xture has

3l ed, it is poured into water and the resulting oh . 4 IJ
nsl henyl - 4 . k,ﬁ%q, cl ohexane is filtere

'. MB [yRR] ?-(tkﬁ@ﬂﬁraﬂw el cemrh%b! | 'ow %\’gﬂgac()é{n&ﬁ%ﬁ s are obtained

I ogousl y byOMGmmmmanmmxnmhe:berorrespondl ng cycl ohexenes:

094, 487 - ans- 1 -nmet h Lc§cl ohexyl)-cycl o- hexane

tr
ns- 1- phenyl ¥ E ggw Kahe 5
Ans- 1- phenyL- %r%gg etm Eﬁjﬁ chvl

AN

FoySpRaLe
)-cy
gns- ophenyl - Mﬁmaee leycidh¥yh-eyciohexenne
ans- 1- phenyl - 4- (trans- 4- hexylcycLohexy )-cyclo- 10 hexane

fns- 1- phewy|und1d@temaprscrwnmmwcwhmmwnyurmpcLo- hexane

mns- 1- phenyl - tra " IcycLoh L hexane 15
ns- 1- pheny! - :%g yﬁ leg clo Wane
ans- 1- phenyl - ﬁ BlMHyd | cloqc, ycl %ﬁ

ans- 1- p- tsl yl :Aane-qumymxyp Ml-(crmuqiawl heSyly-dyElohex&h ~ hexane
ans- 1-p-tol yl -4-(trans-4-propyl cycl ohexyl)-cycl o- hexane

ans- 1-p-tol yl -4-(trans-4-butyl cycl ohexyIBFlsely'c,q o- hexane 25

ans- 1-p-tolyl ﬂne( Lds ’ﬁ %-}a}%{)p gohe _helx ﬁéq)-acetophenon in 320 ml THF
ans- 1- p- tol Wi %;e Pgﬂgfﬁkl%‘:&réj éy z %gp der HAufnahme h %nert Man
fns- 1- p- et hyiktqeite aampfileil Lhiddthaititranbipl s=4- clohexyl)-cyclsﬁé

ans- 1- p- et hyl phenyl - 4- (trans- 4- propylcycLohexyI) cyc ohexane m p.

RR], c.p. [ ERR] [ ERR] [ ERR] Beispiel 4

ans- 1- p- e hyl 'h:sia& - f}%ﬂg Kéﬂz ﬁhexane 35
o p-tra r n o) Xyl henon, 15 g KOH, 25
BTS- 1- p-ethyl @ ani% ﬁé &é ‘5 ?St t Man steigert die
P94, 487 - 15empefaﬁﬁ"§|9 biSk M% 25l kahit ab, arveitet
I ohexane t wiznlidh guf pnmpmhlphmyl-p-eth)(lﬁmmw-(tén@#- ry> Mel |)>nexe;ycl ohexane
trans- 1- p- propyl phenyl - 4- (trans- 4- propylcycLohexyI) cycl ohexane
ns 1- p-p’?opyl phenyl - 4- (trans- 4- but yl cy Erigpieh8y| ) - cycl ohexane .
ans- 1- p- pr opy | g eiplisc- b’ g é;‘yr&lh K&E—ﬂﬂaﬁ xyl)- clohexan, 10
cLohexane tcaztmzhwrar%wn %%lnﬁnziﬁmﬁon %&ﬂ% lfzt ﬁ&@rﬁ?&@ﬂﬁ%
ans- 1- p- but piheo bizn voﬂHQOQGFwIa Ihyeos Yt ORREYS a\zsausd hik: SMM1 td. unter Rihren
ans- 1- p- gl nknyblteﬂW(etubMSauﬂurmqw»}tlttays-i p-baanphgnyl-tlexym#pemmﬁ:lohexyl)-cyclohexan :

e 1. B Eﬂiw ey P e SR Hsmisp A °heéyy<v%ducyc' onexane
¢l ohexane tranf.mlf.acmw;nmqmmmmyrc ﬂwe% | ohexyl) - cyclohexane

M

ans- 1- p- pent y ltiaheny-Cyshphényiatand 4t Vet ahgggane 25

ans- 1- p- pentyltprﬁehybyaﬁp(mvlaﬂsanémtypydlmxw) an- cycLohexane

ans- 1- p- pentylt EPY%P Q"V'dr( a = ﬁ? evelphyxancyclohexane
?y exy -Cy!

t n
jans- 1-p- pentyl yahp enyl ans c%:? 30_

i C | ohexangs trans-1 -p-Cyanphenyl-4-(trans-4-octylcyclohexyl)-cyciohexan
v trans-1-p-Cyanphenyl-4-(trans-4-nonylcyclohexyl)-cyclohexan
: trans-1-p-Cyanphenyl-4-(trans-4-decyicyciohexyl)-cyclohexan.

N+ = —~ — noO O rr et e+~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ & (Q o —

Beispiel 6
50
Man tropft eine Lésung von 32,6 g p-(trans-4-(trans-4-PropylcycIohexyl)-cyclohexyl)-acetophenon in
100 mi Dioxan bei 20° unter Riihren zu einer Lésung von 40 g NaOH und 48 g Brom in 230 mi Wasser,
i rGhrt noch 1 Std., versetzt mit einer Losung von 14 g NaHSO; in 140 ml Wasser und gibt Salzséure bis pH
4 5 hinzu. Ubliche Aufarbeitung (CH,Cl,) liefert p-(trans-4-(trans-4-Propylcyciohexyl)-cyciohexyl)-benzoe-
: 55 séure. Das Rohprodukt wird mit 60 m! SOCI, 2,5 Std. gekocht. Nach dem Eindampfen I6st man das
erhaltene rohe Séurechlorid in 430 mi Dioxan, versetzt mit 200 mi 25 %igem wisserigem Ammoniak, gieBt
auf Eis, filtriert und erhalt p-(trans-4-(trans-4-Propylicyclohexyl)-cyclohexyl)-benzamid. Eine Lésung von
32,7 g dieses Amids in 500 ml DMF wird bei 50° tropfenweise unter Riihren mit 65 g POCI, versetzt. Nach
! weiterem einstindigem Rihren gieBt man auf Eis, arbeitet wie Gblich auf (CH,Cl,) und erhlt trans-1-p-
i 60 Cyanphenyi-4-(trans-4-propyl-cyclohexyl)-cyclohexan, F. 55°, K. 184°,
Analog erhdlt man {ber

p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoeséure

p-(trans-4-(trans-4-Butyicyclohexyl)-cyciohexyl)-benzoeséure
65 p-(trans-4-(trans-4-PentyIcyclohexyl)-cyclohexyI)-ben_zoeséure
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trans- 1- p- pentyl phenyl - 4- (trans- 4- hexyl cycl ohexyl )- cycLohexane

trans- 1- p- hexyl phenyl -4-(trans-4-et hyl cyclgopggugr cycLohexane 35

ty dns- 1- p- hexyl phenyl - 4- (trans- 4- propyl cycl ohexyl ) - cycl ohexane

0; 094, 487 - 16 - t p-grRss-4tRndENMMYIRIRIAMyY-Gycidhed}bertkoditiiny| CyCl ohexyl ) -
cycLohexane trans- 1- p- hexyl phenyl - 4- (trans-4-pentyl cycl ohexyl )- cycLohexane
5 t r ans -4 qnispEeghEndercPenzardidg t"!daﬁslzmthlexyl cycl ohexyl)- cycl ohexane
trans- 1- p- net @oxyphenyl 4- (trans- 4-et hyl cycl XE:{/ cycl ohexane

trans- 1- p- net hoxyphenyl - 4- (tr ans- 4- pr opyl cyc

cycLohexane trans- gnPasibdhovon BENY |trafts-{- Bl tlréﬁw lohéxyl)-cyciohexan, 6.9
cycl ohdxane t r ankgGd,; ?.&gméﬂwbdjq)hﬂrrgdv mit DK ﬁm&mﬂﬁy‘ ls®yd: ta % xy)daynn abgekiihit untgi
cycLohexane 15 wie lblich ayfgeareitet- pam&omh@mekmpr(enm-amﬂ-hewtwyanéxwhamsahe)xan
cycLohexane t fPans- 1- p- et hoxyphenyl - 4- (trans- 4- et hyl cycl ohexyl)- cycl o

hexane trans- 1-p- et hoxyphenyl - 4- (trans- 4- prcﬁﬂ?PE | ohexyl)- 20

cycl o hexane transzyleiReralsbingWBh 88y ! trafts-{- Ryl lXtrdny g lohéxyl)-cyciohexan und 20
cycl ohexane tr amd-Piridin @t 300 %Y Fhgs mﬁmﬁh%.ﬁans %&%ﬁlmﬁ%ﬁ a’é’i’ﬁlch Abkiihlen und
cycLohexane 2% iblicher Aufarbeitnsg drhiiit mérhtanglipeATetoxyphdrykatransdi-grapyichaoheky)iegoigheyan.
cycl ohexane tr ans-Anajegsrhél anapsiveahMereste(ung ans - 4- et hyI cycl ohexyl) -

cycl ohexane trans- he Ic cl ohexyl)- 30
cycLohexane trans- "91%[A%§‘§}‘&§%6 i_(téﬁgégggy ﬁgf,hexyl)

cycLohexane taans- thang-14pt hehly |—

cycLohexane 35 trans-1-ptButyndoxiphenyba-(t wbleﬁbxm-afyaamx&r hexyl cycl ohexyl) -

cycl ohexane otguls-af@sPentanoyloxyphenyl-4-(trans-4-propylcyclohexyl)-cyclohexan 45 - 17

trans- 1- p- but oxyph 'l1'p' e "P!m'??n 'f‘ L% % xyl)- ?iﬁ xane :

trans- 1-p- bUtﬁXyphﬂM pHfi ‘P%%y ycidh %Eg (tr (ﬁle)‘?yl) c
-cyclohexan

t rans- 1- p- but oxy phggmyhp R:; -4-(t M exyl)-cyclohexan

trans- 1-p- but oxyphmw-p%drt-mamyléycpwmrambmamwﬂtm yoishexyl)-cyclohexan

trans- 1- p- but oxypH@mﬂw mylmoylbxnm ttr’enslm }cycld!@xyl)-cyclohexamycl ohexane
trans- 1- p- pe p-(Q[B ‘_ Iohe M)Gvséebam

t.rans-1- p- pen oxy 'I an

trans- 1- p- pent oxy gny"%Ei,";" h ;‘?EJ_‘%E yc'o ;J‘ycflg Qe?(f,?n

trans- 1- p- pent oxyp%&y-lp-(ﬁl-mbbds;@s&i:z b« cldh)é Qe

trans- 1- p- pent oxypmanﬂy-lp-(mecxahbanwlo&y)hewl-%mﬁmwlc)elorﬁﬂll)-cyclohexan cycl ohexane
trans-1-p- hex®xyphenyl - 4- (trans- 4- ethylcycLohexy cycl ohexane
trans- 1- p- hexoxyphenyL- 4- (tr ans- 4- pr opyl cycl|%8iie&! ) cycl ohexane 25

trans- 1- p- hexoxyphgghy kocht 65,8 3N prfhinklinhh&d flo IXA - SGYBhARER S saure 1 Std. mit 24
trans- 1- p- hexox BpoEkpt ekl 1661 AGs éthaneht rlﬁf %ﬁé ;«fy tﬁlﬁ@j}hﬁ@ﬁ‘é&?mu 8 g Pyridin und eg
trans- 1- p- hex8x Pripenvy badlkdehtr 218tandenNacl hleeﬂh&d(;rﬁln):her&Ofarbeutung (CH CY)dritanavaRIptrans-
Exanple 2 a) 4-(trmnprf-RropyleycishexyiBeytiohexyb-benzoasiurd-probyester.- 4- (t r ans- 4- :
pr opy| cycl ohexyl ) -plop SHEY 198 durel Vareglewyns | ERR] and 120 mi

p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoesédure-methylester
L 45 p-(trans-4-(trans-4-Ethylcyclohexyl)-cyciohexyl)-benzoeséure-ethylester
et p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoeséure-propylester
p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoesiure-butylester
p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoeséure-pentylester
p-(trans-4-(trans-4-Ethylcyciohexyl)-cyclohexyl)-benzoesiure-hexylester
50 p-(trans-4-(trans-4-Ethylcyclohexyl)-cyclohexyl)-benzoeséure-(p-cyanphenylester)
p-{trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesaure-methylester
] p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoeséure-ethyiester
{ p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoeséure-butylester
p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexy!)-benzoesédure-pentylester
55 p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesdure-hexylester
p-(trans-4-(trans-4-Propyicyciohexyl)-cyclohexyl)-benzoesaure-heptylester
p-{trans-4-(trans-4-Propylcyciohexyl)-cyclohexyl)-benzoesaure-octylester
p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoeséure-nonylester
p-(trans-4-(trans-4-Propylcyciohexyl)-cyclohexyl)-benzoesaure-decylester
60 p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesiaure-(trans-4-propyicyclohexylester)
p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesaure-(trans-4-butylcyclohexylester)
p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesaure-{trans-4-pentyicyclohexylester)
p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesaure-(p-tolylester)
. p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoesaure-(p-propyiphenylester)
65 p-(trans-4-(trans-4-Propylcyclohexyl)-cyclohexyl)-benzoeséaure-(p-butylphenylester)
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pf« CH2CL2 is stirred at 200 for 24 hours and is then poured 35 into 2%
ydrochl oric acid. Customary working upp 0o4e48®-
trans-4-(trans-4-propyl cycl ohexyl)-cycl ohexyl ) - 0,094,487 - 18 -

cet ophenone.  Mpftrark &iine-4PrddyicyclohBlyl)-ctlonexyl)-bénzs6histb-(HnBiphehy@sts
ydr oxyl anmoni um{itdnis-atrahe-4iPropiidyriohéxyp-tyciuhigl-bérzossttte(p-rhanaxyphehyissteon of 32. 6

~of p- (trans- #={rans4riwans-4Frapyiovc exymmog@yu@ PQ; D%U@P@ﬂestsf) henone in
00 M of ef hanBT(Kr t('é?"s Pé‘tﬁ" as
een added, thep' ]j'r‘,é:" Bﬁ’f;g %ﬂﬂ :2: ﬂe_ %ﬂyi"ﬁféd W|th

at er and the ,)e:og,y@ exyL) acet o-
heno e OXI me W(msmmmwmdm cyaon‘exﬂ)tbeuizedsaar‘e-fpentﬁl&teuas hed wi th water
nd dr c) p-(trwsm(tma-ﬂ@mbymwl aidhexylloenzaerdurd-(f(-¢yaenhenylester) opy L -

ycl ohexyl ye cycl F!dw&ﬁb?i‘é WPHQ‘V' PR!‘Z%G"?TPmMestr mc acid is

bil ed for 12 h § 'ﬁ'f ) é'g ) _°“§ h consists of
fans- 1- p- aceta By i,g Reiofts gy,ggfg, ohexane is
il ed with 340 pxnraneh-(t?&%{uaaﬁycumkyl yhaum uenzoefaderpr&wneaa It off the

cetyl group. Aiot(taansw(teanﬂ-klbxmecldsfasyl)beﬂohem)eﬂem;bpsaaremtymtmon of 7 g of [ERR]
20 ml of wat entrang-4-ferne-d-Hery ')&VC'%RFQ]W"WGP@'F’SB'V'P%’% stirring is

bnti nued for 28 HENEEEransAHexyiceclonexyircysionexylienzopsauredp-ryapphsayigster): | n por -

§
lons, whil e StiegThgeh deRfile %Qpem%@.gsgﬁﬂ [ BigtaktrikaHitCOndkP GeRGE B WitHid¥EtEhs! Siner
FRR] . The 2011 yerifding Qe &4J- and e resulting
ans- 1- p- hydr oxyphenyl - 4- (trans 4- propyl cycl o- hexyl)-cycl ohexane is
ltered off and recrystallized 25 from t®dispiehd. Anal ogously, via
(trans-4-(trans-4-ethyl cycl ohexyl)-cycl ohexyl)- acetophenone,
i trans- bof t ra%’s %"BffFﬁ'%ycl ohexyl ) - cycl ohexyl )- 30 acet ophenone
\(..t(rans 4- (traaea/t Rk dpreprickQbHRMloensoNgdiohexyl ) - acet ophenone

(trans 4- (traBs% ﬁn@d—wmcmwﬁmmmtmhexyl ) - acet ophenone 35 and the
d r respondi ng oR2 %Bsoraweptylcyclohexyl)-benzorlltrll

bans- 1- p- acet aﬂ??&d Q‘Vlaﬁ'@ﬂﬂﬁ-"‘eﬂ.* % 0,094, 487 - 19 -

cl ohexand” ty adg %1 s'a WWQWI“‘“’A ¥ cl ohexylL) -

| ohexane t rfg%?kﬂnnoz H dJPQ J}Wur é'mérI i ﬂﬂ§eﬁﬂ9ﬁd¥i¥:lﬂusBMfLW%)xnst@uerung im
cl ohexane t.rsm&dnvssacmemh §Y) mif BétristREansungéx Yoo ke xy L)
Icl ohexane and the correspondi ng 1-p-am nophenyl conpounds, there are

{
(]

G

G

diEt ai ned 16 trans- 1- p- hydr oxyphenksispig! Bt r ans- 4- et hyl cycl ohexyl) -
clic| ohexane tra ok hen ;Ebe 2o tr'ans-4- but yl cycl ohexyl) -

clic| ohexane tra %J,( ﬁ:té ﬁ‘f;&ﬁ %}l P ans- 4- pentyl cycl ohexyl)- 15

clic| ohexane tr aBsqledin nyl 4- (trans-4-hexyLcycl ohexyl) -

ic| ohexaneg ExasmLﬁEtByidbnmbmw(ﬁmyanbheaﬁeﬁerg of p-(trans-4-(trans-4-propyl -
cycLohexyL cy@teahérrpiben: msﬂhemmn Iqsten:)) in 320 M of THF is

drogenat ed ovédp %3 Xgor mal pressure unti |
‘- upt ake of [ER ":geég&a"l"m'w'ﬁfts ‘5°ﬂy'§y$‘7f gm%;e"gm the filtrate is

lapor at ed 44 oze@we__tssqog‘;ol p- et hyl phenyl - 4- (trans- 4- propyl cycl ohexyl)- 25

cl ohexane. EX@sRarm 2 BAveiveridet! vierdtin f8r2eifenOrNDf bep niedrigam Betdetistgaaihgén.

d'pyl cycl ohexyl ) -cycl ohexyl) - acet ophenone 15 g of KOH, 25 m of 85%

ldr azi ne and 250 m of diethylene glycol Q’R!?'ei'g warmed to 1000 for 1 hour.

‘3- tenper gf ure . gased slowy until the hydrazone forned

conposes, and for another 4 hours, cooled and worked up in the

st onary mannenz #Cp- mmmbwcnahem&tehzbhﬂhenyl
(9 ans- 4- pr opy| 09 %l pirensyd-ButyigyciblExg)enzanitds Exarrpl e 5 Amxture of 36.3 g of

t Mans- 1- p- br ono i &rpy(traas-4-Pentylcyclohexyl)-benzonitril

10 % p-~(trans-4-Heptylcyclohexyl)-benzonitril
12 % 4-Cyan-4'-(trans-4-pentylcyclohexyl)-biphenyl
12 % trans-1-p-Cyanphenyl-4-(trans-4-ethylcyclohexyl)-cyclohexan
15 % trans-1-p-Cyanphenyi-4-(trans-4-propylcyciohexyl)-cyclohexan
10 % trans-1-p-Fluorphenyl-4-(trans-4-propylcyclohexyl)-cyciohexan

‘

|
3
It

h
t
e
C
p
h
2]- Em G%anth aa
C

i 60
1 zeigt F. — 13°, K. 97°.

Es ist z. B. als nematisches Losungsmittel fiir dichroitische Farbstoffe geeignet {« Hostmischung »).
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0, 094, 487 '
(trans-4-propyLcycLohexyl)-cycl ohexang 09’14)4g70f CU ll(Lé "“LHQ!
torcl ours.

pyridi ne and 60 nL of N-nethyl pyrroL| one I's heate ors AT
The m xture i f 20% hydr o-

"5 chloric aci %_(ﬁ&gﬁgﬁi P?g yquI xﬁ ;éﬁ%i )-bg];nzoLé iﬁﬁ%nﬁst@ 3&, 5 hours,

while stirri n@r(trﬂ@d-(Wshedowpyd|dheiylneycr¢rﬁxyntbemésaufsqﬁamaxybﬁbnge«a)

trans- 1-p- cyamdpheﬁy(uaw(ﬂmmhmlmxypfcmwemmngahDe-(pymb&)pemhsw) mp. [ERR],

c.p. [ERA. Tweffﬂ'ﬁf‘*r(tmsﬁ‘d e&iﬁt"&ﬂ#@éﬂ”&d%@g%ﬁﬂﬁﬁeﬂo fromthe
cor r espondi ng lr {m exyI)-cyclohexyl)-benzoesaure-propyle ter

[
trans-1- P- cya ns-4-Fran iy g]oﬂeg’g{ e oesau@:bun&e}z Lphexane
trans- 1- p- cyapas xiané-ﬂ(suwaoréxﬁ)tow KeXf hfb‘ééﬁu}e'(p%y{h RApsde, mp. [ERR],
c.p. [ER®R 15 p-(trans-4-(transmmleyuqneacjy-awb@nwhnzées(anre@r@yléemutchycLohexyI)
cycLohexane trPa(H%ﬂsﬂ-( nsyiaie ny&c cl!crham# tiestehexyL) - cycLohexane

trans- 1- p-cya _ ik ra:&"‘ ﬁ%‘:g exy '3' 'es“" cycLohexane
trans- 1- p- cya%ﬁ&é %’% ro Wéﬁfﬁﬁe
trans-1l-pscya 1,.9 exane 25

WW'

trans- 1-p- Cyamﬁheﬂyiram{l-l“ekmeloﬁbxﬂp@ylb -pawrebﬁhexane

‘trans- 1-p- cyamdpﬂ‘@ﬂ;(unw(ﬂexmlslohbxdb@wuhwﬂ)-hﬂneoey@)&(mwmnaem ExanpLe 6 30
A sol ution of 32 354%978‘?1 ekt o : . )
oropy Leyah odgytS g@ﬁotmggy" RatTSptRAET DSk g OBl Memigesaa e
dropvmsetoas BiFon 0 of NaCH and 48 g of bromne in 230 m of
water at [ERR], while stlrrlng stirringeissel@onti nued for 1 hour, a
solution 35 of 14 g of [ERR] in 140 m of water is added and hydrochl oric
aci4 is added Eim@?m'sqhk?e'spH is 5. Customary 0,094,487 - 21 - working up .

[EPR] g| S ans- 4 i .cycLohexylL) - cycLohexyl ) -benzoic
acid. The 'cru @gﬁ .3213 ﬁf"ﬁ 0 n1 of [ERR] for 2.5 hours. After
evap- orati on,gzt% (tt'éﬁ’§4-' éwcﬁﬁ‘eu Foedfonflriichl oride is dissolved 5 in 430 m

of di oxane, 2Q@9%tanefi- pzs%paq\yeemnsamwmyaowm)-@ddedamnd the m xture is
poured oAlo i dé%atms‘ﬂ1p+qymghyt-43(trgn%propylcyclohexyl)-cyclohexan

p- (trans- 4-3f -‘3 cLohexyl) ohex of POCL3
¢ oo ol R R bl S SRR Sl
at [ERR], 10 e stirri e mxture een urther stirred for
1 hour, B% is poured onto |ce and wor kedeigelien t he custonmary manner [ ERR|
to give trans-1-p- cyano henyL 4- (trans-4-propyl cycl ohexylL) - cycLohexane,

[o)

m p. [ERR], 02 %z‘ E‘ ycyclohexyl)-benzopfidl cor r espondi ng benzani des and
benzoni tri Les o uq p%ﬁ?f ogously via
n aﬁ;ﬁ

p- (transyd- (trgq,p_ mhgnylg ohexyl )- benzoic acid
p (trans-4- (tra#;.spdm eyitdeyutedPRyanblengivtérphexyl) - 20 benzoic acid:
p- (t rans- 4- (t nastrahs-pprlysrpberyl-irensM-gthyboyciblexgieyciphexbenzoi ¢ aci d
p- (trans-4- (tr1é%stfams-h'eﬁy!;@ywwmW#P@devtcydom0| c acid. 25 Exarrpl e

o

l.
l (2

y

7 A mxtyr 1; 30 ,trans 1- p- hydr oxyphenyL- 4-
(t LIS 4 pro m;ndg %%%ag\ﬁen ﬁdngg nﬁgrl%ﬁlﬂglrleb%ﬁargluﬁgenhexyL
i odile and 250m of DMVF 1's heated to 800 for ours l e stirring, and

I-s then cool ed and 30 worked up in the Beisgi@®@ary manner. Trans-1-p-hexoxy-
phenyl - trans- é@P ?/Lcycl ohexylL) - cycLohexane i s obtained. Exanple 8 8 g
of acetyE chl &1 $EheUSdded to a sol ution of 35 30 g of

trans-1-p- hydr1Qw@%mp,gpﬁgyamﬁbeg;&wmyc Lo- hexyL) cycLohexane and 20
m  of pyri di nag & -41Butfléyciohexyl)-benzonitril
19 % p-(trans-4-Pentylcyciohexyl)-benzonitril
55 10 % p-(trans-4-Heptyicyclohexyi)-benzonitril
12 % 4-Cyan-4'-(trans-4-pentyicyciohexyl)-biphenyl
12 % trans-1-p-Cyanphenyl-4-(trans-4-ethyicyclohexyl)-cyclohexan
15 % trans-1-p-Cyanphenyl-4-(trans-4-propylcyciohexyl)-cyclohexan
10 % trans-1-p-Fluorphenyl-4-(trans-4-propyicyciohexyl)-cyciohexan
60 :
zeigt F. — 13°, K, 97°, '
Es ist 2. B. als nematisches Losungsmittel flir dichroitische Farbstoffe geeignet (« Hostmischung »).
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P

:. . . K
0,094,487 - 22 - toluene and the mxture is warrred to 80 for 1 hour. After

s St D i,

The foll owi ng conpounds are obtai ned anal ogously by esterificalioh * .

trans- 1- p- acet oxyphw&te,ﬁ"eq,;gga&s,:oﬂngt, hyLcycLohexyl )- cycl ohexane

t r.ans- 1- p- f or nyl oxyphenyl - 4 (trans-4-propylLcyclLo- 10

hexyL) - cycl ohexane trans- 1- p- pr opi onyl ox§'pieeng¥=eh~R?r ans- 4- pr opyl cycl o- 0]
hexyl) - cycLo%xane trans- 1- p- but yryl oxyphenyl - 4- (t rans- 4- propyl cycl o-

hexyl ) -eycLohex¥4ii§

trans- Ip- pent ano#nﬁéﬁr@mkyﬂ-@n@ns—&dﬁs%}m&exyl) CyC| ohexane

t Fans- 1- p- hexanoyhonymlqe.nyd:y.ﬁamt-mmm Py mwc-Lav-—d:rewdr)emwl ohexane
t rans- 1- p- deéanoy Copyiiive yldb:(rtdr ans- 4- pr opyl cycl o-

hexyl ) - cycl ohexan@hﬂr“aﬁﬂ nyenp_ trans-4. rop cycl eogr%h I car bonyl oxy) -

phenyl 14 (1 r ans®4 96' g&”ﬁ@ v n tl () >sﬁenylen der Formel I nach Anspruch 1, dadurch
trans-1-p-(t rar‘b% prechende Verbindung, die jedoch an Stelle von
phenyl -4-(tr mathﬁth n?aYlC(E eﬁéN z rtﬁ)!éC ﬁb‘(tﬂﬂﬂd/ggbr zusétzliche C-C-Bindungen enthalten, mit

trans- 1- p- (tr ansnef Beduktjdnemictbioebandbit and) dug/ mex gegebenenfalls in einer erhaltenen Verbindung der
.phenyl - 4- (t ranfmﬂﬂdﬁyﬁes}'(ﬂf cmfév\eyL anderen: Resh 8% umwandeit.

gemnd | nach Anspruch 1 als Komponenten flissigkristalliner
trans- 1- p- (p- ewg/,e,gﬁ;ﬁ gf@gme&:gfpgﬁb | nAc

propyl cycl ohgx Diel ktrlk I(i lektrooptlsc |geelemente mit mindestens zwei fliissig-
trans-1-p-(p- prl@@ﬁ]lim ube nizeicReE u4B minlestens eine Komponente eine Verbindung

‘propyl cycl ohexydey Feryel Drheuan@rucm lst
‘trans- 1- p- ( p-'but ybbEeitropptisshe -Aptaigeglement, dadargh -gékennzeichnet, daB es ein Dielektrikum nach An-
pr dpyl cycl ohggﬁpﬁwbﬂcﬂ"ﬁ'ﬁ'@xane _
trans-| - p- (p=-"nmet hoxybenzoyl oxy) - phenyl - 4- (trans- 4-
propyl CyCLOheXWa}e'nﬁﬁ%r@&ﬁ)iﬁ?@le%magsstaaten CH, DE, GB, L)
trans-| - p- (p- et hoxybenzoyl oxy) - phenyl - 4- (tr ans- 4-
propyl cycl ohexyl ) i.cyydictdveheayie der Fobfnd)94, 487 :
51 - 23 - tr#hs-1-p- (p-propoxybenzoyl oxya_%henx - 4- I=fetrans 4-
propyl cycl ohexyl ) -cycl ohexane
trans-1- p- (p- cygapbenzoyl oxy) - phenyl 4-(trans-4-
propyl cycl ohexyl ) peygfiohexane. 5 Exanple 9 32.8 g of
p: (trans-4- (8 ansRﬂOﬁrmyl-cqmﬂacddax-y-b)—cowﬁl ohexyl ) -benzoic acid are boiled
with 24 g of [ERR HoAlkyl, -helkyl.t-Rh-Atkyk t-oPhe—-Q-AlkdvaiorCN eder —tRte-Fr esul ti ng
crude acid chlori éﬁ‘? phexyianAnd in 150 m of tol uene, 10 and 8 g of
en

yrl dine and 6 g4 §&"% §IA"@ gﬁdﬁ\ge@qqrg%zm éﬁthﬁlt@n is boiled for 2
hiours. Cool i gg ang nyﬁhV&rWoﬂ'ﬁéf | nach Anspruch 1, dadurch

p-(trans-4- (tra;esennﬁe.qnnapyamyﬁh akqudr)Foayal ehtsprydhpndecvertinduag, dielgedoet lanvetelg von
conmpounds are dmsmmmtqmal( e)Lred teit‘areb9ruem1rarunﬁfpciﬂtzmmlcme@-ﬁﬂndungen enthalten, mit

p-(trans-4-(tr m48¢au gvl&%wgp%ﬁ% o T @ nebféwz@a%'@r@mawe" Verbindung der

M

p; trans-4-(
qr E‘m,yl p ( t I’?idlj] SD‘ é]’é |& lé ﬂv&;] é@%{ % meT{I% nsﬁrgxgﬁfglg E%I%n Zcr;g?ten ﬂus?lgﬁnstalhner

p-(trans-4-(tr ans44F|ﬁs%|bydsta}imbs)biewmht)mcmcéuambmsgﬂe)knmlemrﬁe PR mindestens zwei flussig-
d._ (trans-4-(tr dmistalinent Koyriposentephdadyich gekeonzeichr2f daB mindestens hie ildrpdnente ein¢ ¥erbindung

exyl p-(t rans -dec Fermal{qach Apspyuck{ ét-ohexy cl o- enzo
4 cyanopheny R g ﬂ%’&%ﬁ"ﬁ?’}eﬁﬁ\gz%eélf'ﬂﬂt %Fﬁﬁé‘fﬁ"?ze'ceg\k ‘Eﬂ%e")?ﬁ') bﬁ?ﬁ’f’lﬁ‘é{? gackiphn-
thyl p-(t rans? tregng 4- propyl cycLohexyl )-cycl o- hexyl)-benzoate et hyl

pg- (trans-4- (trans - propyl cycl ohexyl ) -cycl o- hexyl)-benzoate butyl

p- (trans- 4- (tr ratentengprighg| (thy déroVertagsstaa W) o- 35 hexyl ) - benzoat e
pentyl p-(tr#ns-4-(trans-4-propylcycl ohexY cl o- 0, 094, 487
52 - 24 - hexyl)- be\fﬁfelgfrézur Herstellung von Hydroterphe en der Formel |’
-R'—Cy—Cy—Ph—R? ' U]
60 worin
R' Alkyl,

R2 H, OH, CN, Alkyl, —O-Alkyl, —COOR?® oder —O—CO—R3,
R® H, Alkyl, —Cy-Alkyl, —Ph-Alkyl, —Ph—O-Alkyl, —Ph—CN oder —Ph—F,
Cy 1.4-Cyclohexylen und

65 Ph 1,4-Phenyien
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-kyl p- (trans-4-(trans-4-propyl cycl ohexyl) - cyclo- h ptyI
(trans-4-(trans-4-propyl cycLohexyl)-cycLo- ﬁ [ﬁ
t.yl p-(trans-4- (trans 4- propyl cycl oheiﬂ&?‘ﬂ?&o- he‘XyIC) kenzoat e

{trans-4- (trans 4 cycl org’exyL -cycl O(‘; hexy I_t benzoate 10 hnet. das
: e - 0 u ghzgichnet, daB man
%IS_ 2 (f.(r)an| % g:%eyu\e/wﬁe @9}%5'8 an s vrgtéevga‘esserstoﬁatomen (eine)
P py"&ﬂ' r %? ﬁe entha ten, mit einem Reduktionsmittel
| ohexyL) - cyetanteihk ﬁﬁi’l&@&&nérﬁﬁlgﬁf ) der Formellden Rest R? in einen
trans- 4- 6t raadmmnqsfaﬁowmanatét cyc o exyl) cyc ohexyl ) - benzoat e
ANs - 4- pent y| mewngge(quqmngen(Qer Eovmel4 ngahdimypruch 1 als Komponenten flissigkristalliner

theX l) C %%lﬁ @ﬁ'ﬁm i pti %%rgp _95%?% ' destens zwe fllssi
trans4(trk “E Q%) i fldssig-
bt opyl phemy tefeny ':hgran&n rnans-s %r iy C"y'étf%F EXVIFECY SR 7"5"6 PN
but y| phenyl p-4 tBlektisoptlschés’ Amigdeigniedf Ydaburet @aewb&nne@mb ebemyrbréranmzrpaécﬁ An-
bent yl phenyEprch(Q erthidt. 4- (t r ans- 4- propyl cycl ohexyl)- 25

| ohexyl ) - benzoat e p-net hoxyphenyl p-(trans-4-(trans-4-propylcyclo-

|
Ky | I h
§ t/r?angyécl t?ﬁﬁég%&g%g@’{l?@‘@‘ e%l'fh'ei%Ll ohexyl ) - benzoate 30

Hecyl oxyphenyl1. pydrbtehsnyid-of tHeaBsmtr P Opyl cycl o-

Kyl ) -cycl ohexyl ) - benzoat e p-cyanophenyl

{ t rans- 4- trans 4- pr opyl cycl ohexyL) - Rby@téreRiH+-R2 benzoat e propyl V)
ttrans 4- Tt LRDss 4 but yl cycl ohexyl )-cycl o- 35 hexyl ) - benzoat e

fyL p-(trans- %@ RS- 4- but yLcycLohexyl)-cycl o- 0, 094, 487

f 25 - hexyl) F¥33§1H0@|ﬁ TN k1YL oRiyl LapdRé of Lbaleskebut yLeycl ohexyl ) - CyC| o-
yI ) - benzoat e RS-is Haaln Ikyl —{Ph¥afiiis —PhLDraBgis —Prhgiyer Cypmlenexyl ) -

;‘» Ohexyl 3 benﬁyat é4'pv *ylepe @tlo‘ ans- 4- (trans- 4-pentyl cycl ohexyl) - cycLo-
yI ) - benzoat '?( Ippo trans 4- Joent yLcycl ohexyl ) -cycl o-

yL) benzoaf® V' g

/1), benzoat® o Bpoms %f’i Fre TR

:_t rans- 413Qt'&dimﬁn#1m56r)ds )] ﬁKM nﬁtéﬁthq G¥atdd wit4) Adaad ¥nd in that, where
Lt rans- 4- (tretxvrmt 4hdmm5cald=3?ddu o hesulfihg carymlund ofithe formula | is coh\engd toba&rlﬂ'reﬁia&lcal Rz,
yl p-(tra $ S&D'H #%Wcmelfﬂsm I )i -acspeding- toHQaim| 1) asenmposents gidiquitt|crystal
trans-4-(t St'?ﬁ

anopen| ok aﬁar;c& S A PR FR e Bt o

3 exarrpl es ghbimcth follow are of dielectrics accor e I nven
taining at | 6a§bctmoptroam1$mretimiﬁt, éHamclenigedlin thatl it co?u&uE)ﬁa:raldcﬁncAcArdmNotmﬂn 4,
21% of p- (t rans- 4- propylLcycl ohexyl)-benzonitrile, 30% of _

7 ane. 4 hearyrdbi B B ee SRR P B0 1o0g o

hns- 1- p- cyanophgﬂy&te,ﬂhgntqganﬁ,e%,ﬁ,ugyl cycl ohexyl ) -cycl ohexane and 15% of
pns 1- p- cyanophenyl - 4- (trans- 4- propyl - cycl ohexyl)-cycl ohexane has an
of [ERR] and a c.p. of [ERR]. 35 R-—Cy—Cy—PfR? nmi xture can be used, for
rrpl e, f6f a "twisted nematic display (TND)". for addressing in a "static
e 0, OKydB37 - 26 - ("direct drive") Wi th operating vol tages of 3 -
VoLt. Exanpl e R Q%0 of p-(trans-4-ethyl cycl ohexyl)- benzonl trilLe, 13% of
bt hyL- 4' -cyanmbnsm»equ ~COOR? or —O—CO~-R3,
; R® is H, alkyl, —Cy-alkyl, —Ph-alkyl, —Ph—O-alkyl, —Ph—CN or —Ph—F,
Cy is 1,4-cyclohexylene and
Ph is 1,4-phenylene,
and the alkyl groups each contain 1-10 C atoms. .
2. Process for the preparation of hydroterphenyls of the formula | according to Claim 1, characterised
55 in that a compound which corresponds to the formula! but contains (a) reduceable group(s) and/or
additional C-C bonds instead of hydrogen atoms, is treated with a reducing agent, and in that, where -
relevant, the radical R? in a resulting compound of the formula | is converted into another radical R2
3. Use of the compounds of the formula | according to Claim 1 as components of liquid crystal
dielectrics for electrooptical display elements.
60 4. Liquid crystal dielectric for electrooptical display elements with at least two liquid. crystal
gtlwmpc:nents characterised in that at least one component is a compound of the formula | according to
aim
5. Electrooptlcal drsplay element characterised in that it contains a dielectric according to Claim 4.
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o Byt enzoat o aokot b ﬁy;ﬁXE‘RSﬁ;P“SSM%ZLzﬁa% g&@m“uunnn!n
ms- 1- p- cyanophenyl - 4- (trans- 4- et hyL- cyclLohexyl ) -

17-/0 of transCiaims. ¢ajSiepymeting State-AT) r ans- 4- propyl - cycl ohexyl) cycl ohexane has
anmp. of -8 alngm%esgf ) the p{?%?’ ﬁ’b%-ﬁy ol téurfgle%n bﬁ"used for exanpl e,

for a TND at | ow operating xture of 12% of

ps(trans-4spropyl cycl ohexyl ) - benzoni t i D.%,.quz 0}
p-(trans-4-butyl cycl ohexyl)-benzonitrile % of .
p-(trans- 4- pwhar hcycLohexyL) benzoni tri Le "~ 10% of

p-(trans; 4- hept L% -bn0|t %%_ ‘

4-cyans-4' p(tr s’, r&ﬁ%w ﬁ{ﬂ-OfPh—F

trans- 1-p- cyancd}hgﬁ c9c4,, m’\ and- et hyL- cyc hexyl) cycLohekane, 25

15% of trans- 1-Ri-igyapagriyenyl - 4- (trans- 4- propyL- cycl ohexyl) cycl ohexane and
10% of transartitpe élbuonongmyntoma&r(mom:;rds. apaeieriseddry thatzhaormp @hmesams to

has an p15 t tyha a@s h c;up(gband/or ad mc:nal %‘-gg %H ltt%gg lt
| o dn b releyan e r4dicy @ resu mg
b RS R J

ol &aimMPas éo-E\poNrQs - llqmd crystal
Mdr ot-er phenylbﬁctﬂcfs fbhaeéueé;sméw- splay tyherein i's alky H,

CN, al kyI 3: Qiqaid corystal [diefdejricoor [eEEtR}optu{aEREi:lay gleirients Iwitl | at Ie@yi\ed Ihgdld crystal
-al kyl 2 mmmvg{ltq(yharactqnneddm that at igyst ghe component)is AGWPQUHQRW'%WQNHNWCWG'FS to

o Py o 4 BB MR BreGRf e L bR R el acfe B O

characterised in that a corrpound whi ch corresponds to the fornula | but

Sral NS (28) Reveddicatiaiis (Pogyr IeLIFtats )comtradiants : BAATINIGnal C- C bonds instead of
ogen atons, is treated with a reducing agent, and In that, where

| evant, the rlalfyeeterepdoges de f?"a“'?bsultl ng compound of the formula | is _

cdnverted into another radical [ ERR] % He conpounds of the )
rmula | saccording to Claim1l as corrponé’ i'quid crystal dielectrics

ir el ectroopdnstaueldi spl ay el enents. 4. Liquid crystal dielectric for

elfect roopti cal Rﬂlreqﬁsayieehg‘qmgﬁslkﬂnth %I east tvvo | i qui d cr stal
cqnmponents, ch d%i‘Pi‘S Vit iRt greype | f
i B Tga'i"‘ﬁ‘bl R PR

teforrrul I ?ﬁﬁ;"
% gdﬁ %} oY I’IC accordlngto Claim4. dains

1
=S5 =

(flor the Conles gk ésgm&re&ke:en 1 @Bo adoh);s de cdrbgheot er phenyl s of the
fogrmula | [ ERRJ2. (’fo):edﬁfdarpmpara{ndﬁ?ﬁ]s hydsoterphényles detiblirjulei | SelGHa reubhdidatiAR] capactérisé en
[ERR], [ ERR] c¢ gquetion #ypite\far un gen teur urpqapm;:p ondﬂ‘ha@ tof | ma:q:mu Ntecy la place

h- 4p 5 dep atomes dity P dpQu aH eysharupey Quifles liaj ntaires, et
_oupF)s (%’.‘ltchs 5}%’2 ‘1”(9%@1 8?'8??5°§ % BYIR LA ot °g8?“ g?m&”B?’é rs'é'?s A" 0"?2? un autre

rdr ot er phenyl g, mstam H&y Bathpdsds a&w&dlengsetoa fol RldNbidatioh NAleAChAN ?Jeedorh;fbsanw
nat a conpodigiectidues B ceistauxaRpidedsout dest diéindntsr daffichade dectro-optijues.Ns (a)

duceabl &5 gr op Dilectained 0r-‘ﬂsmdHmwéwaﬂw(}lélnm@feﬁwhﬂe élecirogiptiques coenantaauoneins
t reat ed \Mé%‘;‘éﬁg %n\pejsu%mg '9”' 'tshat‘ ce\fye an 2y | reajagndes cOMROsAntE egtayn
[ E inar ?ﬁmﬁ { CORV ) |
radical [ ERR}Wen%,c: |'ooun s %‘ﬂgk feg?cr?u aI FJ E{%godrn (r}; ‘ﬁ% tog EF‘ g? m
lias compements of i qU| d cryst aI di el ect rics for electrooptical display
ellenents. 4. Liquid crystal dielectric for electrooptical di splay el ements

wilt h at Ieasﬁ“t%"ﬂ'i"m paurcles, Btatg|coptsianti e AHsDE. GRatlict eri sed in that at east
ane conponent i formula | according to Caim1l. 5.

El ect r ooptss cal i ngpﬁtggng#ggrrgﬂor*mﬁar acterised in that It contains a

di el ectric according to Claim4. d ai m<dyoscyCPrtRacti ng State AT) 1. M
Process for the preparation of hydroterphenyls of the fornula | [ERR]

wher ei n [ERR?anséaoaelleyl ﬁLBERRpeIS H O—I CN Al kyl, -0-alkyl, [ERR] or [ERR|

[ERR] is 'GP::eK a 2O al kyl, -Ph-CN or -Ph-F, Oy
I's 1, 4CyC| OheX i . ﬂé)— 6, Ph-alkyle, Ph—O-alkyle —Ph—CN ou —Ph—F ;

Cy représente un groupe 1 4-cyc|ohexylene et
Ph représente un groupe 1,4-phényliéne ;
les groupes alkyle contenant chacun 1 & 10 atomes de carbone. .
65 2. Procédé de préparation des hydroterphényles de formule | selon la revendication 1, caractérisé en

13




{ 094, 487 - 28 - and the al kyl groups each cont ai ““‘I IIHI “III
aracterised In that a conpound whi chO@9448%onds ol 1 Mla | but

pnt ai ns (a) reduceabl e group(s) and/or additional CfC onds i nstead of 24
L B e e
¢l evant, th I . h - : > >
~nverted [ n?ﬁ;ﬂmg "ef’r Tadl S%Tpofﬁf-’gf;lmﬂ??? sé°§g""t ﬁ%c%"gﬁr%?(;%ﬁus S m%’uéa" uft autre
pr mul a | accondufiation Eés2cdpbsédS d& ARRREN Sl fia Irdvaindiddtier ¥ $h abntdq! esrhdosdits
;. el ect r oogiéleaaduesia spstaux lighideseptiu des3élémenty L' difichagesdlaetro-dptiuect ri c f or
fectroopti cal 4dPisjertriguech erintayk digyiflestpour éifroents d'affighage éjedtrd-optiques ggntenant au moins
brponent s, %ﬁ)}:%% 2 ﬁ%ﬁlﬁe@é{%@kc&ﬁw 8 &e QYA B @ tMaing” des COMPRFATIS o8 un
he f orriul, : 1o thcal: di :
aracteri geg,,gn'aicﬁ g'lﬁ_ It @Snt al ns %‘I e ergcﬁérr{sgggc%gq?dli %Héiﬁ%)%é ﬁ%‘%ﬂg selon la
pvondi cations (pour lee Etats contractants: FR, |IT, NL) 1. _
droterphené;es de formule | Rl-Cy-S%—Ph-R
dans | agu vepdigations-(priJ Et gontiactetAlpe al kyle, R2 represente H. OH, CN,

groups al kyl.e | Kyl Cﬁﬁq : -0 ; epresente H un groupe
kyl e, -Cy-al er?%'%hdiéaﬂ%faﬁ? - grgﬁewyf%%ﬁq%gou -Ph-F; Cy reprb6sente
groups 1, 4-cycl ohexyline; et Ph repgrgyegiepmrgroups 1, 4-phényline; K>()

es groupes al kyl e contonant chacun 1 & 10atones de carbons. 2. Procod6 de
epar at i éh @¢pes laqyelieot er phonyl es de fornmule | solon | a revendication 1,

hracteri s6 on g %E’“?"B Wg&i"{“@e- ar nn agent rGgdiucteur yn.cogpose
CRAIREL o el Tkl o A

) ou’ pl usbhour gyGegeseRs uh ] nelylenb'; gles 11 al sons G- C suppl ement ai r es,
@l | e casa2eche®ntreprésantd udrgraupepaphérgend or nul e | ai nsi obtenu, on convertit

B\ subst | t uales gik@pes alkyie cenienaat chaduntli & 9atomeRde c8bonel Garactériséi emredue I' ite pérsun

p formuls | 808EH '6‘?1’9;’-&' H"bgP@l?Gf?’éﬁgﬂ‘té' fﬁ'%ﬁtm _' LE%?%{SB!H‘%%“%P‘BI“ eg’gxggrgs‘e:}:
Jor i staue | ASE I L SR ﬁ?("it,%’ PV e e

6l ectri gyo az?ﬂiilﬁﬁt%\'lxdgs' EbMpses & ¥5rm Z SiaUreddnticatldR IF ef | 18t fus- EOMdoSHARS
Nt enant audigiEdtitfues] & drstaR MIGGIGRPosr desCdléntehis Watfichdlél dilkfo-oRtRUACt eri se en ce
o | un au noi AsDidlestriquenip cristank diquides poar &é ageoélentro@pliqus® battenkat au moins

bvendi cat i 0¢?"§b.°QGP°sE'térﬁél?ﬁsgg"l afﬁ'p%ﬁggéﬂ@F et c® - aud ' um ek Moingrdge Icemeesanty Astcun

"1l cont) efAMPARE | . 1 evendi cation, 4. ROyondbat | ons our

B oo oo AU SR g of oh o R SR Rl R s
- Cy- Ph

--Cy-Cy-Ph-R2 dans laquelle RI represente un groups alkyle, Ra represents
, CN, -COOR3 ou CO'3; R3 represente H, un groups al kyle, -Cy alkylo,

-al kyl h, Ph-Oalkyle, -Ph--CN ou -Ph-F. Cy represente un groups
4-cyc|oﬁbxy|one; et Ph repr6sente un groups 1.4-ph6nYl enS; |es groupes
kyl e contenant chacun 1 a 10 atoMes de carbone. 2. Proc6de do preparation
s hydr ot er phenybs de fornmule | selon is revendication 1, caracterise on

b que |'on traits par un agent r6ducteur un conpoai repondant a la fornule-
mai s qu porte a |la place des atones d' hydrogmme un ou pl usi eurs groupes
bducti bl es etou des liaisons CC supplinentaires. et | e cas 6cheant, dans
%e06npos6 de formule | ainsi obtenu, on convertit |le substituant R2 en un
tre substituant R2. 3. Utilisation des conposde do fornmulo | solon Is

qui des pour el enents d'affichage 6l ectro-optiques contonant au noi ns doux
cpnposants a cristaux |iquides, caracté6rles on co qus |'un au npins des
cpnposant gs est un conpose de fornulb | selon la revendicatlon 1. 5. El enent
dyaffichage 6l ectro-optique, caractrs en ce quil contient un dlelctrlque
sfon |l a revendi cation 4. 0,094, 487 - 29 1111111 1111
1111 1 57 Rovendboatons (pour |'Etat contractant AT) 1. Proc6d6
de prepar%fion des hydroterph6bnylos de fornule I R -Cy-CyPh-R2(1 dans

| fquol | e represente un groupe alkyle, R2 represento H, OH, CN, un groups
alkyle, O al kyle, COOR3 ou-CO R3; R3 ropresente H, un groupe al kyl h,

-Cy-al kyhe, Ph-al kyle, Ph-Oal kyle, -Ph-CN ou -Ph-F. Cy roprhsente un
gioups 1, 4-cycl ohoxyl bne; et Ph repr6sente un groupe 1, 4-phenyleno; |es
gfloupes afkyl o contenant chacun 1 a 10 atones de carbone, caract6rise en c.
| on traite par un agent r6ducteur un conpose r6pondant a la formule.l
is qui ports a la place des atones d' hyth ogbno un ou pl usi ours groupos
r@ducti bles etlou des liasons C C supplenentaires, ot |le cas ech6ant. dans -
 conpoe6 de formulb | ainsi obtenu, on convrtit |o substituant R2 on un

pour des bebnents d'affichage 6l ectro-optiques.

e Y Y o ~ o
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