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0,087,032 -2- Description The inventioqorgéfiggzto new bi cycl ohexyl deriv
tives of the formula I [err]-Cy-Cy-X-Y ™? 2 (1) 5 wherein X

is, .CO-0- or -0-CO, Y "+ is alkyl or perfluoroalkyl with in each case 1
8 'Csatoms, -Cy-Cy-[err]Cy-Ph-[err] [err] 10 Cy Is 1, 4-cycl ohexyl ene,
PH " is 1, 4-phenylene, Do is 1,3-di oxane-2,5-diyl and [err] are
each al kyl or alkoxy with in each-case 1 .- 8 C atons. 15 These

. substances, like simlar conmpounds, for exanple those known from Gernman

O fenl egungsschri fi. 2.800, 553, can be used as conmponents of |iquid crystal
dielectrics, i e%ﬁﬁ%?% fr for di spl ays based on the principle of the
twsted cell. 20 : - The invention was based on the object of dis-
covering new |liquid crystal conpounds which are suitable as conponents of
liquid crystal dielectrics, in particular for nemati c phases having a | ow
optical anisotropy. This object was achi eved by providing the conpounds of
0,087,032 the formula |l. It has been found that the conpoynds .of.the for-
nula | are outstandi nﬁ%ﬁ s‘a"teé%lé’rhsr%é?ﬂ Sae)i eq:’icéfr}ﬁt?li”(ﬁ’syslt.aﬂerlva’

di el ectrics. tf&ééng'éﬂgi?érddfg“fi crystal phases

1 Ccy-Cy-3-Y (1)

R
5 wherein
X is -C0~0- or -0-CO-,
Y . is alkyl or perfluoroalkyl with in each case
1 - 8 C atoms, —Cy-Cy-R?, -Cy—Ph-R?,

—Ph-Cy-R%, -Ph-Ph-R® or —-Ph-Dio-R%,

10 Cy is l,h—cyclohexylene,
Ph is 1l,4~phenylene,
Dio is 1,3-dioxane-2,5-diyl and
R; and R? are each alkyi.or alkoxy with in each case
1l - 8 C atoms.

15 These substances, like similar compounds, for
example those known from German Offenlegungsschrift
2;800,553, can be used as components of liquid crystal
dielectrics, in particular for displays based on the

| principle of the twisted cell.

20 The invention was based on the object of dis-
covering new liquid crystal compounds which are suitable
-as components of liquid crystal dielectrics, in particular

. for nematic phases having a low optical anisotropy.

This obJject was achieved by providing the compounds of



Y F
5 having a relatively | ow optical anisotropy, such as are required for
twisted cells in;the sub-Muguin reg& ctéh,}cq hi eve a contrast which has
li-ts | e dependence on the:angle (conpare ‘G n O fenl egungsschrift
3,022,818), can be prepared with the aid;of these conpounds. 10
The conpounds of the fornula | are colourless in the pure state, and for
i quid crystakheesopmades Ii.n a tenperature range which is favourably
suitable for elec- trooptical use. Those conpounds of the forrmula I which
are opti- 15 cally actlitvhes deen tfabind dhathithel compoumdsatodt itdles floar- t he
preparation of chol esteric phases such as can be used for Wite-Tayl or
dyestuff cel | aula I apenpatedandimgliye spiifiedle age ciomponesdsiofc A hguid
hitherto custOnar¥ they_have the advantages of a higher "tw sting power"

and a 20 | oweFTHst ?&aﬁ'é&%&ﬂi&ﬁy; i A1 PRrddeedetnat iowid cryvsteli pheses
optical vidi bPEVIRRGE B e Vel drb. oBileRl R mgarontl Seny @8 ang g
Tvent | on t hubeibieell iP5 st e th (e’ Blboretiauin. regto Foocess
o et PLraghiEve"a €BRLIESY WASHh RaE" A1 tBICP g el 1O

formula I - wWherein s (a)
[err] or ahp1¥ (8Bepbee’ Heyaaa bf&emeg% JRIrAGT I, 002, 818)0Rer0f 1ts
reactive deriva?ives, ig reacted with a hy ro%%gconpoun%hof t'he Qérnula I
5 ) be prefafed with the aid of thekkl tompounds. :

10 The compounds of the formula I are colourless in

the pure state, and form liquid crystal mesophases in a
temperature range which is favourably suitable for elec-
trooptical use, |
Those compounds of the formula I which are opti-
15 cally active are suitable as chiral doping materials for
. the preparation of cholesteric phases such as can be used
for White-Taylor dyésﬁuff cells. Compared with the
biphenyl derivatives which were hitherto customary, they
have the advantageé of a higher "twisting power" and a |
20 lower optical anisotropy; in low concentrations in the
twisted ce1l'these chiral compounds are able to prevent
interference with the optical'visﬂﬂe.image by the "reverse
twist" (compare Mol. Cryst. Liq. Cryst., volume 34
(Letters), pages 211-217 (1977)).
25 The invention thus relates to the compounds of
the formula I and to a process for their prepafation,

characterised in that a carboxylic acid of the formula II

Q-COOH (1I1)
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wherein Zis (a) Y.or (b)[err]-Cy-Cy-andRl, Cy and Y have the neanings.
given, or one of its reactive derOy@Bi7ye32 or in that, to prepare conpounds
of_ the formula | (Y— ~Ph-Di 0-R2), an al dehyde 10 of the formula IV
[e_g] Cy- Cy- X- Ph- CHO - (IV)-%hereln R1, X, Ph and Cy have the
neani ngs given, is reacted withqa diol of the forml a v (HOCH?) 2- CH R2

(V) 2 15  wheteneiRQ ims(a) R -Gredi-ner glvery, andriis , iGweand of
furthernore relates to the use of the conpounds of the fornmula | as
conponents of |iquid d¥8%e dfheiinganinge Livemui d crystal dielectrics con-
tai ning at | east onecqifo mpound of the formula |1, and 20 el ectrooptical

di splay el eme¥’s SR okt 5?@%%?? Srisatiees, I8 tIFﬁ:a‘b'lF%é‘ﬂ#% &nd
foll.owi ng tex Ph.. D R2 Z have the meani ngs

gi ven. dgk%y%\ YBC%EH%‘%% %qmpf.;lg la | include esters of
theforrrulaelaandIleQ/ -CO0-Y (la) 5
[err]-Cy-Cy-OCO Y ' (Ib) In detail, the formula | includes esters

of the'fo!%/owingfornulaeIczibﬁpR Q/Q/COO all«(yﬁ (lc) .
[err]-Cy-Cy-CO 0-perfluoroal kyl (rd) 10 er -(%/Q/COO Cy-Cy-R2
(le) R-Cy-Cy-CO0-Cy-Ph-[err] (1f)
wherein Z is (a) Y or (b) Rl-Cy—Cy—,and Rl, Cy and Y
have the meanings given,
or one of its reactive derivatives, or in that, to prepare

compounds of the formula I (Y = —Ph—Dio-RZ), an aldehyde
10 of the formula IV

RY-Cy-Cy-X-Ph~CHO (IV)
wherein Rl, X, Ph and Cy have the meanings given, is

reacted with a diol of the formula V

(HOCH, ) ,~CH-R® (V)
> _

15 wherein R has +the meaning given. The invention
furthermore relates to the use of - the compounds -
of the formula I as componenﬁs of 1liquid crystal
dielectrics, 1liquid crystal dielectrice con-
taining at léast one compound of the formula I, and

20 électrooptical display elements which contain such
dielectrics.

In the preceding and following text, X, Y, Cy, Ph,

Dio, Rl, R2, Q and Z have the ineanings- given,



v .

R -Cy-Cy-CO 0-Ph-Cy-[err] . (I'g) R1-Cy-Cy-CO 0-Ph-Ph-R2 (1
R1- Cy- Cy- CO- 0- Ph-,Di 0- R2 (11P;087,032 [err]-Cy-Cy-O CO al kyl
(Lj) [e r]-Cy-Cy- C)CI}pefquoroaIkyI (k) R1-Cy-Cy-OCOCy-Cy-[err]
(k) R-Cy-Cy-O-COCy-Ph-[err] -~ 5 &lm [err]-Cy-Cy-0O CO Ph-Cy-[err]
(In) 20 [err]- Q/Q/OCOPh Ph- R2 (l10)

R -Cy-Cy- 'O CO Ph-Di 0- R2 (I'p) wherein the alkyl, perfluoroalkyl and
al koxy groups in each case contain 1 - 8, preferably 1 - 5 and in particu-
lar, 3, 4 or 5 C at onfhe2gompounds ofThbecgapsuhasloinchudeoentiensi 6f and

furthernore those of the fornulae_Id toIlg, li, Ik tolIn and Ip are
0,087,032 - 6- theefermudacTha ABAi R s R1 and R2 are preferably alkyl. O

t he conpounds of the formula | and la to Ip, those stereoisonmers in which
“the two substituents on the 5 cyclohexyl ene and di oxanediyl radicals are in

each case in the tranglpasi i OR~rgl @tive to one ther are preferred. In
t he conmpounds of the ﬁogﬁirg&regﬁﬁ-?; to Ip, éi39 al koxy and

per f1 uorogl kyl groupsparg.p 1 ferably str t- chaln Al kyl is
t hus preférably nethyﬁ 6yh§? Onegrgbyl n- buty?igg pentyl, n-hexyl,
n- heptyl or n-octyl; perfluoroal kyl is preferably tri- quoronethyI,
pent af | uoroet hyl, heptafl uoropropyl, nona- fluorobutyl, undecafluoropentyl,

tridecafluorohexyl, In detail, the formula I includes esters of the

following formulae Ic to Ip

RY-€y-Cy-CO-0-alkyl (Ic)
R*-Cy-Cy-CO-O-perfluorcalkyl  (Id)
10  R'-Cy-Cy-CO-0-Cy-Cy-R (Ie)
RY-Cy~Cy-CO-0-Cy-Ph-R (If)
RY—Cy-Cy-CO-0-Ph-Cy-R? (Ig)
R'-Cy-Cy-CO-0-Ph-Fh-R® (Ih)
RY-Cy-Cy—~CO-0-Ph-Dio-R2 (I1)
15 RY-Cy-Cy—-0-CO-alkyl | (13)
RY-Cy-Cy-0-CO-perfluoroalkyl  (Ik)
RY-Cy-Cy-0-CO-Cy-Cy—RZ (11)
RY—Cy-Cy-0-CO~Cy-Ph—R% (Im)
RY—Cy-Cy-0-CO-Ph~Cy-R? (In)
20 RY-Cy~Cy-0-CO-Ph-Ph-R? (o)
RY-Cy-Cy—-0~-CO-Ph-Dio-R% (Ip)

wherein the alkyl, perfluoroalk&l and alkoxy groups in
each case contain 1 - 8, preferably 1 - 5 and in barticu~
1ar; 3, 4 or 5 C atoms.

25 The compounds of the formula Ic, and furthermore

those of the formulae Id to Ig, Ii, Ik to In and Ip are
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15 pent adecaf | uor.oheptyl or heptadecafl uorooctyl; and al koxy is
preferably methoxy, ethoxyn- Propoxyq B 9 ?gé n- pent yl oxy, n-hexyl oxy,
n-heptyl oxy or n- octyloxy Cbnpounds o? formula | and la to Ip with
bmgnched al kyl, perfluoroal kyl or al kogy_groups may 20 occasional ly be of
| nportance because they have a better solubility in the customary liquid
crystal base pmegerakd, but in particular as chiral doping substances, if
they are optically active. Brapched ghoups of this type as a rul e
contain not nore thanTbaeradacalerncanng 28re preferab&vba&h&ﬁed al kyl
radicals are isopropyl, 2-buty = |l -meth | sobuty

2- met-hyl propyl ), 2 nepﬁyﬁheb899poun§§p@ﬁt%he(io ﬁh}lﬁﬁ@yﬁ? to Ip,
2-nethy|penty

2 octyl (= | HeeR ﬁ%ﬁ%ﬁB} s ot Pethh B ey Tupe s i Tyende Bg, 18! )
e T IS I s AR

L ot hy! hept vl axine TheaTBRURYS off rblethbTHb ohedbRothBss Wrge Pre- 5

pared by net ho are”known per se, such as those escribed in. the
literature (fg;egéaggae in the standard wor ks, such as Houben-Weyl ,

Met hoden der gani schen Chem e [ Met hods of Crganlc Chem stry],

Geor g- Thi ene- Ver | ag, $hutheatbmpotndsi 6fpthel folratlandeandedet itonIp,
conditions 10 which are known and suitable for the said reactions. Variants
whi ch are knothepalkye,aalkexy ant perffluoedahiyd groupseattet prie-can al so
be utilised. If desired, the starting substances can also be formed in
situ, inl@ nafeeebiycEtraighthehaine not A3kyl is thus preferably

methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl,
n-heptyl or n-octyl; perfluorcalkyl is preferably tri-
fluoromethyl, pentafluorocethyl, heptafluoropropyl, nona-
fluorobutyl, undecafluoropentyl, tridecafluorohexyl,

15 ‘ pentadecafluoroheptyl or heptadecafluorooctyl; and
alkoxy is preferably methoxy, ethoxy, n-propoxy, n-butoxy, .
n-pentyloxy, n-hexyloxy, npheptyloxy or n-octyloxy. |

Compounds of the formula I and Ia to Ip with

branched alkyl, perfluoroalkyl or alkoxy groups may

20 occasionally be of importance because they have a better
solubility in the cuétemary liquid crystal base materials,
‘but in particular as chiral doping substances, if they
are optically actiﬁe. . Branched groups of this type as
a rﬁle contain not more than one chain-branching. |

25 Preferred branched alkyl radicals are isopropyl, 2-butyl
(= 1-methylpropyl), isobutyl (= 2-methylpropyl), 2-methyl-
butyl, isopentyl (= 3-methylbutyl), 2-methylpentyl,
3-methylpentyl, 2-ethY1hexy1, 2-heptyl (= l-methylhexyl),

2-octyl (= l-methylheptyl); preferred branched alkoxy
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15 lated fromthe reaction mxture,but are i mediately fur- ther rea
to give the conpounds of the fornglag?. ﬁarticufarly sui tabl e reactive
derivatives of the carboxylic acid$ ’? € fornula Il are the acid hali
aRove all the chlorides and brom des,~and furthernore the 20 anhydrides,f
or “exanpl e al so m xed anhydri des of tZe formul a QCO- O COCH3, azi des ,
~andestersin pﬁéahéaléra@bkiboﬁﬁbgbiywﬁth&thyipﬁo@bﬁﬁﬁ Prmieltyalbkstioxyr,oup.
Particularly suitable reactive derivatives of the al- 25 cohols or phenols
of the fornul 3-hethglbutbgysor-asphyilpegtydbxly,aBenedhylpendydoplygnol at es
of the formula Z-OMin which Mis one equivalent of a netal, preferably an
al kali netal , 2sethyakeNyloxyl. 1¥methyilbexyiloxybands ladedhydhepryloXyarri ed
out in 0, 087,032 the presence of an inert solvent.Particularly suitable
sol - vents are et her sThehcaampaousdsypfetther fornuda: ¥ agenhetherwise pre-

t et rahydr @f ur an, di_oxane or anisol e, , ketones ,such as acetone, % t anone or
cycl ohexamonePakPeedysBekhadsqwhichy BXS: KRAWIePET §°,pSuShnasi FResed

h thyltriagm de, h b t ol

a1 S B 0eatben syl 05, Benaene obigts O e stenare

tet hli t hyl d | f oxi ' hyl [ | f ol )
Lo or et e Lo 8an SH, BRI i dacaproul ol ane
for azeotropi gndh Skl [Math8RsCb a8 chemiR ri 0o T83 el ik aladgQn-

An excess of an orgaric gase, ng%gxanple pyrlgi €,” qui ndl i ne or

triethyl am negtiR¥gar%9,066aS iANpartikelveednaert heaedivenicondi tiktms
esterification. The 'esterificatjon can also be carried 15 out in the

absence a0 a ghhivhnbrel khowaapkde sy table! Yor the said reactions.

Variants which are known per se and are not mentioned
here in more detail can also be utilised.
If desired, the starting substances can also be
formed in situ, in a manner such that_they are not iso-
15 1lated from the reaction mixture,but are immediately fur-
ther reacted to give the compounds of the formula I. .

- Particularly Suitable reactive derivatives of the
carboxylic acids of the formula II are the acid halides,
above all the chlorides and bromides, and furthermore the

20 anhydrides,for example also mixed anhydrides of -the formula

| Q~CO-0-COCH3,
azides and esters,in particular alkyl esters with 1 - 4 C
atoms.in the alkyl group.

Particularly suitable reactive derivatives of the al-
25 cohols or phenols of the fgrmula IIT are the corresponding
metal alcoholates and phenolates of the formula Z-OM in which
M is one equivalent of a metal,preferably an alkali metal,
such as Na or K.

The esterificaton is advantageously carried out in



i .
heating the conponents in the presence of sodium acetate. The reaction

tenperature is usually between -5@’ ,b%@p’ preferably between -20 and
+Herr] - At these tfenpefatures, the eSterification reactions have as X0
rule ended after 15 mnutes to 48_hguts. In detail, the reaction

‘conditions for the esterification substantially depend on the nature of the

starting subsgieceSesose of an TIMért agb1PEnEIPRPYYETaRTy Us@itabeel 851U a
Il -is as a rule reacted with an al co- 25 hol or phenol of the fornmula I

in the presemvents arstetiherscsuchias diebhyt etheneditnabirtylsethens
hydro- chloric acid or sulfuric acid. A preferred reaction time (sic) is
the reacti on tetuphydrefarnandfionane; ornapaspileukatongs such efl scedene,
0,087,032 y - . _ -%6 mﬁéb an_al cohol , |
preferably i nPYCBRSRE REJFYRLCRAXARPER seAideBasUShorS i mEThY &L OXREBidsnCce
| kal i tal _hyd ' ' t ' h i de, , al kal i
metal car BonaPEsPBPeBRCAI GRS L s heRapn oY L EEARAS s DI BORAPeR SRS
bi bonat e, ' : t | | " Lkabi
acotates.  suchoi2eabsRhEAENaTarCx e cRa, AT LU INBLGRERRRAEs TR R o REs-

roxides, suchpgg Eéﬁfh&ﬂlp%ﬁ&@*b?etggffggga9bétﬂ?%8ﬁe,éﬂ&hﬁﬁifox&dfgﬁther

triethylam ne, pyridine, [utidine, ne o qui nol i ne.

preferred embggélends odihE&EnPlOCES6xPEE06HI 81L¥614RE, | Nvenyaegroonpri ses
first converting the hydroxy conpound of the fornula Ill to be esterified

into the sodiimmbscibDé agcleenpieccghast the pehmasstime 1advantsgsously or
phenol ate, for exanple by treatnent with
10  be used for azeotropic distillation of the water formed
during the esterification. An excess Sf an organic
base; for example pyridine, quinoline or triethylamine, -
may also occasionally be used as the solvent for the
esterification. The esterification can also be carried
15 out in the absence of a solvent, for example.by simply
“heating the components in the presence of sodium acetate.

The reaction temperature is usually between 4500
and +250°, preferably between -20° and +80°. At
these.temperatﬁres, the esterification :eactions have as

20  a rule ended after 15 minutes to 48 hours.

In detail; the reaction conditions for the
esterification substantially depend on the'néture of the
starting substances used, Thus, a free carboxylic
acid of the formula II is as a rule reacted with an alco-

25  hol or phenol of the formula III in the presence of a
strong acid, for example a mineral acid, such as hydro-
chloric acid or sulfuric acid.

A preferred reaction time (sic) is the reaction of

an acid anhydride or, in particular, an acid chloride
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et hanol i ¢ sodi um hydroxi de sol ution or potassi um hydroxi de sol ution, ,

i solating this product and suspendlnq%ug.z etone or. diethyl ether
together with sodi Um bi ¢ar bonat e or t % carbonate, while stirring,
ad, adding a 20 solution of the aC|d | ori de or anhydride in diethyl

et er, acetone or dinethylformm de to this suspension, preferably at
tenperatures Witheen aboaohol?Spreflerpbiy] ifioapbapicemeltuphenn! ¢hashne
derivatives of the formula |l (Y = -Ph-Dio-R2), it is also possible to 25
acetal i se an aaaehpaéegfthﬁar§nﬁular|mmnprhaacauareoalkaélfmemana V,
preferably in the Q sence of an inert solvent, such as _benzene or toluene,
and/ or a catahyg?o ig?sexﬁﬁﬁheaﬁ §PRLHY aFi Botagehumhydre®iade, aci d or

about 20 and AbBAL 168 TAby SREPABRYeRCPRoBCRELARAT F@nfumggiogféabet g
t S

e known> ancetognagh, Bl act: Berbankte ) BBEabAFIR HEFibRERRLET) T om

com pounds b eRs s inkAOUBrbEATLE N Calich ek 2 Lahute1 MUoatanda, d {I‘c’hhggs of

organic chemstry ectrics”accor {0 tRe Iaventi on con- sist of
2 to 15, prefgpsabhy 6rtpoi£ss£ﬁﬂpéeéﬂé§e a&lk&ﬁﬁﬁelgarﬁﬂemeﬁaﬁh ? ~is a
conpound of the formula I. The ot her constituents are preterably
chosen from thexbéen}i such asnesbgianchgdbskidegsori or aﬁiccbhéés}he known
sub- stances, fromthe classes of azoxybenzenes, benzylidene- anili nes,
biphenyls t esptlengs spheevhybantye| obpriding, lubidinegscopbidjheoor

cycl ohexyl Cycl ohexanecar boxyl at es, phenyl cycl ohexanes,

cycl ohexyPbi ptiakeLineyc| ohexyl -

A further preferred embodiment of the process

.according To the invention comprises first converting
the hydroxy.compound of the formula III to be esterified
into the sodium aléoholate or phenolate or potassium
15 alcoholate or phenolate, for example by treatment with
ethanolic sodium hydroxide sqlution or potassium hydroxide
solution, isolating this product and suspending it in
acetone or diethyl ether, together with sodium bicarbonate
or potassium carbonate, while stirring, and adding a
20 solution of the acid chloride or anhydride in diethyl
" ether, acefone or dimethylformamide to this éuspension,
preferably at temperatures between about -25° and +20°.
To prepare the phenyldioxane derivatives of the
formula I (Y = —Ph—Dio-R?), it is also possible to
25 acetalise an aldehyde of the formula IV with a diol of
| the formula V, préferably in the presence of an inert
- solvent, such as benzene or toluene, and/or a catalyst,
for example a strong aCid, such as sulfuric acid or

benzene- or p~toluene-sulfonic acid, at temperatures



cycl ohexanes, cycl ohexyl naphthal enes, 1.4-bis-cyclohexyl- benzenes,

4,4 -bi s- cyclohexylblphenyls phenyl,08qr,032cl o- hexyl - pyri m di nes, phen
~or cycl-ohexyl - di oxanes, *20 - optionally hal ogenated stil benes, benzyl pha
etpers, tolans and subst i t ut ed ci nnam-{xaci ds. The nost i nportant
conpounds whi ch can be used as constituents of such liquid crystal
dlel,ect 1 o5 CBBLhBeR"ab86kePoBabUrplle 1807 bbeHeribay petmeen o0
R3-A-G E-R4 d) wherein A and E are each &

carbocycl i c. ognfetgoBgyclic ring systemfromthe group conpri sing

1, 4-di substituted 0, 087, 032 benzene or cycl ohexane rings,

4. 4" -disubstit ut ed biMopmeoylxhphemabtiggobabgman@éscbfl@h@xrb@mghgbexane
"sys- tens, 2,5-disubstituted pyrimdine or 1,3-dioxane rings,

2, 6- d|substltmieuonﬁpandathaer deactiveetderiipdivespareSknbival,cand
qU|nazoI| and tetrah drqu|nazoI|ne Gis -CHCH, -CHCL-, -CC,

-CO 0-, 2&>ssomecpéh¢ emNcan=Ne, preﬂaned)withcuz Qﬂff;cummy mrpm-eﬂm—s-,
- COO Ph- CII} or a. CCsingle bond, L is halogen, preferably chlorine, or 3
4 CN, and R BAWn@s uhéca|ﬂye kapwsx§rom kaso}iseyasureoby standard

'alkoxycarbonylo th o 18, eferably up to 8, carbon atonms, or one
of these 8%%3&% gfg ﬁEEml 8EBY.F, CL or Br. In most of these

I |
being an-al E§’| o Ef‘k%féffs%s?@r%g g Chne 18 the AEFERELERGFORry ur cs
' h
i nventi on con T5 At abort TP PEeSenBEvereriotor sopRESbHLE? %%ei st

10 one of which is a compound of the formula I.

other constituents are preferably chosen from the nematic
or nematogenic substances, in particular the known sub-
stances, from the classes of azoxybenzenes, benzylidene-
anilines, biphenyls, terphenyls, phenyl or cyclohexyl

15 benzoates, bhenyl or cyclohexyl cyclohexanecarboxylates,
phenylcyclohexanes, cyclohekylbiphenyls, cyclohexyl- ’

- cyclohexanes, cyclohexylnaphthalenes, 1,4-bis-cyclohexyl-
behzenes, 4,4'-bis~-cyclohexylbiphenyls, phenyl- or cyclo-
. hexyl—pyrimidines, phenyl- or cyclohexyl-dioxanes,

20 optionally halogenated stilbenes, benzylphenyl ethers,
tolans and substituted cinnamic acids. : The most
important compounds which can be used as constituents of
such liquid crystal dielectrics can be characterised by
the formula VI

4

25 RO-A-G-FE~R (VI)

wherein A and E are each a carbocyclic. or heterocyclic

ring system from the group comprising 1,4-disubstituted



i 1

nore conpounds of the formula I. 20 S The dielectrics according :
the invention are prepared in a magn 3MQhﬁp I S customary per se. ;Lz
rul e, the conponents aré: dissol ved i’n ofde~anot her, pre- ferably at eleva

t egper at ur e. If a tenperature abgye_the clear point of the nmain
constituent is thereby 25 chosen, it is particularly easy to observe the
conpl eti on of beheenel ari opchpheasnenrihpys,| Aqbitdddsybeal tditeledti~i cs
according to the invention can be nodified by suitable additives such that
t hey can be uBBeN¥Vh,apheniidcyppebesanei qui dyclpbeaylcyclpoh8®afad? sys:?2 -

di splay el enents mhicg have hitherto been di sclosed. Such additives are
famliar to theRExperP-ahauRpEituted; prninhdineapr iLs3tAéoxmner zines,

For ex- anple i chrojc, dyestyffs or. substanges for difying 5 the
dielectric an?sgfﬁbﬁyﬁsFﬁéus?écﬁépﬁyPa fiBCeo ancPerg¥r§n yef opgph-
orientatign o e | added. Such substancgs,are
describedgin,£P%$g%§a2§§%§ag§i§§§ %ﬁaeﬁgéﬂﬂﬁ§§§8ﬁP§P?éﬂE§?§@9,1%?,

2,240, 864, 2,3 2, 208385,281. 27450, 888n6_2, 6 30, _&y8R3, 72 d.
2,902, 177. _103@@"@[?1 ’ Cﬁthekan%|%sme§§hofb||§§f§ré iﬁ?éﬁaéd ﬁéeﬁrpﬁs-

trate the invepdiQQoyit hogly Leml Li ngelit o—, —cHLDsLhe_g¥o- . RWwPp. is
the melting point gnch.p. ?scgée’clgg? 8ofntC§? o fiqg?g §g§§?§| Br

substance.  a C-CnsifiglerBesd| U 280haDbEEM, NBreestably’ ERIbAIRe(abR are
percentages by 15 weight; al} the tenperatures are given in degrees
Centi grade. ESNiypard IR85a8d gROf are aatkyl | aatkdkypr abkbnbityrirobexyl - 4-
| 10 alkoxycarbonyloxy with.up to 18, preferably up.to 8,
carbon atoms, or one of these radicals is CN, NC,
NOZ’ CEB, F, £C1 or.Br. In most of these compounds,
R? and R differ from one another, one of these radicals
usually being'an alkyl or alkoxy group. Many such

15 substances or mixtures thereof are commercially
available,

The dielectrics accofding to the invention con-
tain about 0.1 to 30%, preferably 2 to 25%, of one or
more compounds of the formula I.

20 The dielectrics according to the invention are
prepared in a manner which is customary per se. As a
rule, the components are disselved in one another, pre-
ferably at elevated temperature, If a temperature
above the clear point of the main constituent is thereby

25 chosen, it is particularly easy to observe the completion
of the solution operation.

The liquid crystal dielectrics according to the

invention can be modified by suitable additives such that

they can be used in all the types of liquid crystal



carboxylic acid are boiled with 24 g of [err] for 1 hour, 20 the m xtu
i s" evaporated, the resultlng crude acid chloride is dlssolved in 150 m oﬂ?@;
toluene, 7.9 g of pyrldhne and 6 g @b0§r09 330l are added and the nixtur
bil ed for 2 hours. The m xture i cooled and washed with water and
t he or-ganic phase is dried over 25 - and evapor at ed. Propyl

5 6bt i ned. ERRTLs *Eérﬁé‘ﬁﬁ%“?ﬁ%%%@éf%*%%%%%un el >
anal ogously 0, 087, §3&n - é&dl%fvggaQPéeféﬁﬁyt?%t%6'%Ké”@xﬁgfﬁ§?ﬁ&65p0?d'”9

carboxylic acids via the correspondi ng aci rides

trans, trans- 4are edéyerbed CiR@evhi - LRI PR Y1 #t€ratur&; 2- Vet hyt beky!
transtrans-4'-ethyl -bi cycl ohexyl- 5 4- car boxyl ate. 4.

S-2- Met hyl butathple angiclansid’ dpesphfds cyel @thbs'yéncés cﬂasbowdarying
R-2-Cctyl transtrans-4'-ethyl-bicycl ohexyl - carboxyl ate. 10

S- 2- Cbtyl5traﬁberénslé¢t2¢©y&nbsc@r¢pMexﬁhe4v1sao$nty1athe Gon&movivityns
trans-4'-propyl -bi cycl ohexyl -4- carboxylate. 8. Buty

trans,trans- 4an¢f@myth%|QV%$@¢Q&@¢H4OfJEhe nemat@gfph§§egt@a@qu1gdded

[err]andc p. err] be transtrans-4' clohex | - 4-
car boxyl at e. %é$b%??l ?$%ﬁ§??% %§¥m %yc SHaay| - 4-

Offenlegungsschrlften 2,209,127, 2,240,864, 2,321,632,
2,338,281, 2,450,088, 2,637,430, 2,853,728 and 2,902,177.

10 The examples which follow are intended to illus-
trate the invéntion_without limiting it. In the ex-
emples, m.p. is the melting point and c.p. is the clear
point of a liquid crystal substance. | In the preceding
and following text, percentage data are percentages by
15 weighf; all the temperatures are given in degrees
Centigrade.
Example 1
35.2 g of trans, frans—h'-propyl-bicyclohexyl—h;
carboxylic acid are boiled with_zh g of SOCl2 for 1 hour,
20 the mixturé is evaporated, the resulting crude acid '
chloride is dissolved in 150 ml of toluene, 7.9 g of
pyridine and 6 g of propanol are added and the mixture-
is boiled for 2 hours. The mixture is cooled and
washed with water and the organic phase is dried over
25 Na2804 and evaporated. Propyl trans,trans-4'-propyl-
bicyclohexyl-4-carboxylate of m.p. 24° and c.p. 54° is
obtained.
Examples 2 to 43

. The following compounds are obtained analogously



2 L
carboxylate. 20 11. S-Methylbutyl trans,trans-4'-propyl-bicycl ohexyl -4-
carboxyl ate.- 12. R-2-Cctyl trans, o,y H320r opyl - bi cycl ohexyl - 4- ZL
carboxyl ate. 13. 'S-2-Cctyl transtrans-i‘-propyl-bicyclohexyl-4- 25
~cqrpoxylate. 14. Cctyl transtrans-4'-propyl-bicyclohexyl-4- carboxylate.

15. Trifluoronethyl transtrans-4t P yl1 - bi cycl ohexyl - 4-carboxyl at e.

0, 087, 032 '14t61ﬁxaﬁggbaﬁ|E9r8§%€¥ﬁf 'ﬁ@s%hénéo@feebeﬂﬂhn | euelheRe -
4- car boxyl ate. 17. pt af | Uor opropyl transtrans-4'=-propyl-bicycl 0-

hexyl - 4- car boggligkevia th&-coHQ@%thﬁ&ﬁ@Uhtﬁd chlorides:
trans, trans-4'-propyl - bi cycl ohexyl - 4-carboxylate. 19.

t rans- 4- (t r ans24- PEShyllc yranisg tyehseid Helthy) -biicgol phexyidsi4carboxylate.

' - propyl - bi cycl ohexyl - 4- carboxyl ate. 20. trans-4-p- Mt hoxyphen I-CXCIohexyI
trans, trans-4' 3.10R-2-Methyilbpylbitranse ferps~4- caitbylybicyclpbexyl-
p-trans-4-Pentyl cycl ohexyl - phenyl transtrans-4'-

propyl-bié&clohexy —GarRPEYEALEe. 22. 4' - Propoxy- 4- bi phenyl yl

t t -4 - - bi hexyl - 4- I .- 3. _Ethyl

{1 anst r ans- 4 - Bt yE=Rr RS EhINBRFYLa tERFBo pISEY 28 tEYRrGsye Lohexyl-
transtrans-4'-butyl-bic cloge | - 4- carboxyl ate. 25. Pentyl
trans,trans-4'-but§T98F ol ﬁ§§y|-4-

5. R-2-Octyl trans,trans-4'-ethyl-bicyclohexyl-i-
carboxylate. |
10 6. S-2-Octyl trans,trans-4'-ethyl-bicyclohexyl—L—
carboxylate.
7. Ethyl trans,trans-4'-propyl-bicyclohexyl-4-—
carboxylate, . |
8. Butyl trans, trans-4'-propyl-bicyclohexyl—Li-
15 carboxylate. of m.p. 25° and c.p. 41°.
9. Pentyl trans,trans-4'-propyl-bicyclohexyl-i—
carboxylate. .
10. R-2-Methylbutyl trans,trans-4!-propyl-bicyclohexyl-i4-
| carboxylate,
20 11, S-Methylbutyl trans,trans-4!-propyl-bicyclohexyl-4-
carboxylate. |
.12. R-2-Octyl trans,trans-4'-propyl-bicyclohexyl-i-
carboxylate.
13, S-2-Octyl trans,trans-i4!'-propyl-bicyclohexyl-—i-—
25 carboxylate.
14, Octyl tranS,trans—h'-propyl—bicyclohexyl—h—
carboxylate.
15, Trifluoromethyl trans,trans-4'!'-propyl-bicyclohexyl-
L—carboxylate. | -
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car boxyl ate. 20 26. R-2-Methyl butyl trans,trans-4'-butyl-bicycl ohexyl -
4-carboxylate of £.p. 47. 27. S 2-Ixtosq b)yz,ll 'Lé
trans, trans-4' - buty]-b|CycIohexyI- 4- carboxylate 28. R 2-Cctyl _
t hgnst rans-4' - butyl - bi cycl ohexyl - 4- «284 - carboxylate of b.p.[err]/0.2

bar. 29. S-2-Qctyl transtrans-4'-butyl-bicycl ohexyl -4- carboxyl ate. 30.

Et hyl transt rldns- Perprafidong ety Hexgmhs Atrm#okwwml—blwmm- 15-
31. Propyl transtrans 4" - pent - bi cycl ohexyl - 4- carboxylate of mp.[err]and
c.p. 79. 32. Pent carhowEy. -4 pentyl blcyclohexyl - carboxylate. 5
33. R-2-Meth tra strans 4 cyclohexyl- 4 carbox | ate. 34.

S- 2- et hyl butﬁyl' try’iﬁ%*i IZPPERRXf/ I{%ﬁ/ RS/ - DRy bhd s ¥ ko 35.

R-2- Cctyl transtr Pen éﬁ#: cl ohexyl -4- 10 car boxyl ate. 36.
S—2-Cbty| trans t eﬁ#%ﬂ 1ohexyl-4- carboxyl ate. 37. Ethyl

HERY b epﬁftﬂt. B o S i

transtrans-4' - heptydcdirossyiaxy! - 4- carboxyl ate.

19. trans-h—(trans—h—Propylcyclohexylj—cyclohexyl trans,
trans—hﬁﬁpropyﬁﬁbicycldhexyl—h—carboxylate.
20. trans—h—peMethoxyphenyl-cyciohexyl trans,trans-4'-
10 propyl—Picyclohexyl—h—carboxylate. |
21. p—trans-#—Pentylcyclohexyl—phenyl trans,trans-4'-
| propyl-bicyclohexyl-4-carboxylate.
22, L4'-Propoxy-4-biphenylyl trans,trans-4'-propyl-
bicyclohexyl-h—darboxylate.
15 23, Ethyl trans,tranSsh'—butyl—bicyclohexyl—h—carboxylate.
24, Propyl trans,trans—4'—butyl;bicyclohexyl-h-
carboxylate. |
25. Pentyl trans,trans-4'-butyl-bicyclohexyl-i4-
carboxylate. -
.20 26, R-2-Methylbutyl trans,trans-h‘-bufyl-bicyclohexyl—
.- L-carboxylate of c.p. 47°.
27. S-2-Methylbutyl trans,trans-4'-butyl-bicyclohexyl-
L-carboxylate.
28, R=2-Octyl trans,trans-4!'-butyl-bicyclohexyl-i4—
25 carboxylate of b.p. 210°/0.2 bar.
29, S—Z;OCtYl trans, trans-4'-butyl-bicyclohexyl-i-
carboxylate. _
30. Ethyl trans,trans-4'-pentyl-bicyclohexyl-4-
- carboxylate.
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40. R—2-thhy[buty|‘transt[ans-4'-héptyl-bicyclzheﬁyl- Fob' oh I g '
4-carboxyl ate. 4lg S 2-Methyl buty rans-4' - heptyl - bi cycl ohexyl - y
4- car boxyl at e. 4? ' R—“Z-‘Oct’yl tran(gfc?%rﬁgﬁ;?- heptyl - bi cycl ohexyl - 4-

carboxylate. 25 43. S-2-Cctyl transtrpss-4' -heptyl -bi cycl ohexyl - 4-

carboxyl ate. Exanple 44 trans,trans-4'- utyI-blcycIohexyI 4-butyrate of

mp. 240 and &lp. BEOPYE trensastansafidgpentyli-bicyclpbexyl3a— 16- Exanpl e

1, frombutyryl chlorjde and transtrans-4' - butyl - bi cycl ohexyl -4-ol (which

can be prepared byCRFBP¥Y1géBaPLoR -BE §7tr§ﬁ§-4~9ut99cKcl?hﬁrylTphenol and
sub- sequent Lsoner s ration), 5 Exanples 45 to 64_The fol |l ow ng

conmpounds cangge o%?ﬁ%ﬁid%ﬁﬁﬁﬁoaBGQFygfUPE¥§¥5r912X91QB?XY1-4'
“transtrans-4' - Mt hyl-hi hexyl 4-acetate. 46.
trans,trans-4'-Eth%%?gﬁ%ég%gﬁéxyl 4-acetate. 10 47.

trans, trags- 4xz=Et hyl » by = pi paLe 148, _ _
transtrang-4'§gfhy =%P¥§§§¥%§§§¥i4éﬁﬁégr§?§3E4§. gentyl bicyclohexyl-
transtrans-4' - Et hyh-bhsyskoDgryl 4-caproate. 50.
transtrans-4'-Propyl - bi cycl ohexyl 4-acetate. 51.

trans, trans- 454 pr OWZaﬁétu?lbheylﬂ tAaRE PBrEASLE ' —hentF1-bicyclohexyl-
transtrans-4'-Propyl - bi cycl ohexyl 4-butyrate. 53.
transtrans-4' - Propy+carbgxybirbeyl 4-caproate. 54.

trans, trans-4’ - Butyl -bi cycl ohexyl 4-acetate. 55. )
transtrans-4'3EMty¥=¥&Q9 ybherghs itpanprbhepentyl-bicyclohexyl—4—

10 - carboxylate.

36. S-2-Octyl trans,trans—4'-pentyl-bic&clohexyl—h—
carboxylate. |
37. Ethyl trans,trans-4'-heptyl-bicyclohexyl-l-—
carboxylafe.
15 38. Propyl trans,trans-4!'-heptyl-bicyclohexyl—li-—
" carboxylate.
39. Pentyl trans,trans-4'-heptyl-bicyclohexyl—l-—
carboxylate., |
L0, R-2-Methylbutyl trans, trans-4'-heptyl-bicyclohexyl-
20 L—carboxylate.
41, S-2-Methylbutyl trans, trans-4'-heptyl-bicyclohexyl-
h—carboxyléte.
L2, R-2-Octyl trans,trans-4'-heptyl-bicyclohexyl—i—~
carboxylate.
25 43, B8-2-0Octyl trans,trans—4'—heptyi—bicyclohexyl—h—
carboxylate. "
Example 44
' trans,trans—4'—Butyl-bicyclohexyl L-butyrate of

m.p. 24° and c.p. 86° is obtained analogously to
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53. transtrans-4'-Butyl - bi cycl ohexyl 4-caproate. 20 57. ﬂ' .
transtrans-4' - Per§yl - bi cycl ohexyl 4 58. ' \
transtr.ans-4' - Pent yi - bi eycl-ohexyl dggﬁgz? te. 59.
trans,trans-4'-Pentyl - bicycl ohexyl 4-butyrate of mp.[err]and c.p. 93. 60.
t ranstrans-4' - Pentyl - bi cycl ohexyl 4-captoate. 25 61. )

Lranst ltr ;EZ.T'E%@H%&% b cSErmnanirut FEEo B e 880 trepantrpansh |

- Hept yl - bi : 4- .1, 6 , NS 5 47 -

s caproate. DIBTILhIGIEOHERE-unty (RRECH, badTbe prefRLin ByTsasoey
p-[Lrans- 4 (1 panasdofr 0pvh= teusbolichity eyl ohiexyl conbapy| el stipnzal dehyde

(obtain- able acylatio p- hydr oxybenhzal dehyde), 1.32 g of 5

2-buty|propange&ugngingmgrogegagatﬂthLuenesulfonic acid and 20 m of
toluene is boiléd for 4 hours, using a water separator, and is cool ed,

washed witb vekenpded &9apo-6hat ed. 5-Butyl -2-p-[trans-4-
(trans-4-propyl -cycl o- hexyl)-cycl ohexyl - car bonyl oxy] - phenyl - 1, 3-di oxane is
10 obtai ned. The exafheefohhowhngotbmpoundst hesebef obitainedr peglageusdivng
to the invention, containing at | east one com pound of the fornmula I:
- Exanple A 15 to Exampleéﬁﬁtxture of 20% of propyl
e e o e S0 22,85 et
transtrans-4'; Butyl ongY trans i #1651 " BRe i e oBexyl L-acetate.
10 47. trans,trans-4'-Ethyl-bicyclohexyl L-propionate.
48. +trans,trans-4'-Ethyl-bicyclohexyl 4-butyrate.
49, tréns,frans-A';Ethyl-bicyclohexyl L~caproate.
50. trans,trans-4!'-Propyl-bicyclohexyl 4-acetate.
51. trans,tréns-h’—Propylebiéyclohexyl h-propionate.
15 52, +trans,trans-4'-Propyl-bicyclohexyl 4-butyrate.
53. trans,trans;h';Propyl-bicyclohexyl L-caproate.
54, trans,trans-4!'-Butyl-bicyclohexyl 4-acetate.
55. trans,trans-hl-Butyl—bicyclohexyl L-propiohate.
56. trans,trans;h'—Butyl-biéyclohexyl L—caproate.
20 57, trans;trans-4'—Pentyl—bicyclohexyl leacetate.
| 58, trans,trans-4'-Pentyl-bicyclohexyl 4-propionate.
59, trans,trans-4'-Pentyl-bicyclohexyl 4-~butyrate of
' m.p. 33° and c.p. 93°.
60. trans,trans-4!'-Pentyl-bicyclohexyl 4-caproate.
25 61, trans,trans-4'-Heptyl-bicyclohexyl 4-acetate.
62. trans,trans-i4'!'-Heptyl-bicyclohexyl 4-propionate.
63. ‘trans,trans 4!'-Heptyl-bicyclohexyl 4-butyrate.
64, trans,trans-4'-Heptyl-bicyclohexyl 4-caproate.
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20 18% of p-(trans-4-propyl-cycl ohexyl)-ethoxybenzene and 17% of -
p-trans-4-propyl c;/cl ohexyl phenyl @; ;@3@entyl - cycl ohexane carboxyl at 24
has an-mp. of [érr]and-a c.p. of [err]| Exanple B 25 A m xt ur e\ of _
Z%Lof S-2-octyl trans,trans-4'- butylpizyclohexyl - carboxyl ate 22% of
p-trans-4-propy|cycIohexyI-benzonitTi 36% of

p-trans-4-pe xyl -benzonitrile 0,087,032 -18 - 25% of

p trans- 4- he%%%#@ﬁgl%ﬁgxyl benzonitrile and 15% of -
4' - (trans-4-pentyl eny| C q%@n ”'trHﬁ%pEa _ of

and a c.p. of [eré]ﬁg Pat ent C?LB% % °f4p <1 I cycl ohexy der?ﬁ‘ I"ves of the

formula | [eb"y]cl%e%rﬁ-\éyclohexylcarb niylbxi] -Heezendehyde (obtadn-0-

10

15

20

25

separator, and is cooled, washed with water and evapo-
rated. ~ 5-Butyl-2-p-[trans-4- (trans-4-propyl-cyclo-
hexyl )-cyclohexyl-carbonyloxy]-phenyl-1,3-dioxane is
obtained. '

The examples which follow are those of dielectfics
according to the invention, contéining at least one com-
pound of the formula I:

Example A _

A mixture of

20% of prqpyl'trans,trans-4'-pentyl-bicyclohexyl—h—
éarboxylate

25% of p-(trans-4-propyl-cyclohexyl)-benzonitrile

20% of trans,trans-4!'-butyl-bicyclohexyl-i4—carbonitrile

18% of p-(trans—h—propyl—cyglohexyl)-ethoxybenzene and

17% of p-trans-4-propylcyclohexyl-phenyl trans-i4-pentyl-
cycloheiane carboxylate

has an m.p. of O°‘and a c.p. of 58°.

Example B
A mlxture of

2% of S—2—octy1 trans trans—4'—butylblcyclohexyl—h—

carboxylate

22% of;p-trans—h-propylcyclohexyl—benzonitrile

36% of p-trans-i-pentylcyclohexyl-benzonitrile

-5

di yl

t he

-0COo, Y i s al kyl. perfluoroal kyl "'with’in each case 1 - 8 C atons
-Cy-Cy-R @yrllahb[verarc]ylamio@/om p-hpdrdkyBenzaldehyded,[ arER Hof Oy
s 1,4- cyclohexylene Ph is 1,4-phenylene, Do IS 1 3- di oxane- 2, 5-
and [err]5 an&-hﬁtaﬂ@m@we&ms)ﬂ—daplal Q) \g of mt@é.dermﬂfbnlcS aidt ons .
20 2. Process f.or the preparation_of bicyclohexyl derivatives of
fornul a | acedfdilRgmiood Foduene is boiled for 4 hours, using a water



e ’
characterised in that a carboxylic acid of the formula I'l Q COCH k((
(1) 25 wherein RIS (a)[gfr]-Cy-C%&é (&% Yand R1, Cy and Y have the 9%
meani ngs given, dr oné& ef its reac? 987 o ?vatives, is reacted with a
hydr oxy conpound of the formula |11 1 0,087,032 -19- Z-CH
gL !) wherein Zis (a) Y or (b)[er?]-%y7cyand Rl, Cy and Y 5 ] have
e  nmeani ngs e ] 0 ]g-ggil [ at, to
]E)repalre fgngo%ﬁésé%fft%%&?%rirﬁﬁ%ﬁ?ﬁ(e%?éig - og%gﬁgﬁr%%e% e of the
P(r)1r gﬂdacy ha\(/hé‘j,t6 h%f n%g{\{%ré%l%%-e%%f& r ea]éct)%%lx%\} %-hb Jép%?lgﬁ%?—v?ﬁf‘eﬁ?gg renrJIr ng
15 ( HOCH2) 2t £t 12 (V) wherein R2 has the neaning .
gi ven. 3. Use of the conpounds of the fornula-l according to daiml
as conponent shad dn ol sl, coHsta? ath@lscérppsoﬁ%g%r el ectrooptical display
el enents. 4. Liquid crystal dielectric for electrooptical. display
el ements kavigagett ICAaSimg WO | i quid crystal com ponents, characterised in
Erat at | east one conponent is a conpound of the fornula | according to
aiml. 255 ectrooptical .displ el eqgn o ri.sed in that
it contains aldieIecF%?Eyﬁgegﬁﬁyﬁgd?Bl§?§¥¥$§.g? tneBBEAGIE' T |

RY-Cy-Cy-X-Y (1)
10 wherein
X is -CO-0- or -0-CO-,
Y is alkyl or perfluoroalkyl with in each case

1 - 8 C atoms, —Cy-Cy-R%, -Cy-Ph-RZ,
—Ph—Cy-R%, -Ph-Ph-R® or -Ph-Dio-RZ,
15 Cy is 1,4~-cyclohexylene,
Ph is‘1,4-phenylene,
Dio is 1,3-dioxane-2,5-diyl and
R; and R? are each alkyl or alkoxy with in each case
_ 1l - 8C atoms.
20 2, Process for the preparation of bicyclohexyl
derivatives of the formula I according to Ciaim 1,

characteriéed in that a carboxylié acid of the formula II

Q-~-COOH (II)
25 wherein Q is (a) R;—Cy—Cy- or (b) Y, and R;, Cy and Y
_ have-the meanings given,
or one of its reactive derivatives, is reacted with a

hydroxy compound of the formula III



e . : . .
0, 087, 032 - 20 - Cains (as printed) 1. Bicyclonexyl derivatives of thef, .
formul a | RlQ/Q(X—Y

(1) wherein X is*CO Oor- O CO-. 9 08'57 al3%y| or perfluoroalkyl with in eac
case 1-8 C atons. -Cy-Cy-R2, -Q/ Ph- R23 g Bh- Cy- R2. - Ph- Ph- R2or - Ph- Di o- R2.
Cy Ts 1.4-cycl ohexyl ene, Ph is 1.4- phenylene Do is 1, 3-di oxane- 2, 5-di yl
and [err] are each al kyl or alkoxy with in each case 1-8 C atons. 2.
Process for the preparation of bicyclohexyl derivatives of the fornula I
according to aim1. characterd-€3 in that a carboxyl(XIRcid of the
formula 11 Q COOH

(I'1) wherein Qs (a)[err]-Cy-Cy-or (b) Y.and [err]Cyand Y have the meani ngs
given, or one of its reactive derivativeg. is reacted with a hydroxy
conpound of t mhemedtulZa 48 1(e2- FHomd) R #0% Qv anst R b) Geradd &- oy- and
[err] Cyand g have t he neanlngs given, or one of its reactive derivatives.

or in that,”to prepar W&r&'&%&?%’flr’c%e:‘é’%lal (Y --Ph - Do - R2). an
al dehyde of the for

(1Y) wiher o n. BT OB G AriF G %@{ﬁ@r&aﬁﬁﬁ@%&n D fRPRIRIS
((jlv?l \/\ﬁ]:arfaihﬁ ]I;%O%sowg( meani ng Ma I(Y-= ~Ph-Dio-R’ )s an aldehyde

of the formula IV

10 R*~Cy-Cy-X-Ph-CHO (IV)

1

wherein R~, X, Ph and Cy have the meanings given, is

‘reacted with a diol of the formula V

15 (HOCH,, ) ,~CH-R? V)
wherein R? has the meaning given.
3. Use of the compounds of the formula I according
to Claim 1 as components of liquid crystal dielectrics
20 for electrooptical display elements.
4, Liquid crystal dielectric for electrooptical
display elements having at least two liquid crystal com-
ponents, characterised in that at least one component is
a compound of the formula I according to Claim 1.
25 5, Electrooptical display element, characterised in

that it contains a dielectric according to Claim 4,



3.. ste"of t he conmpounds of the formula | according to Claim1l as conpo

of liquid crystalg di el ectrits for eol,087,03@ti cal display el enents. 4 Lilgu
crystal diel ectrl*c “F of* efFect roopt i caI di splay el ements having at |east two
liquid crystal conponents. characters@® Fn that at |east one conponent is
aseonmpound of the fornula | according to Claim1. 5. Electrooptical display
el ement. characterised in that it contains a dielectric according to Claim
4, 0,087,032 -21- Revendications (as printed) 1. Derives

bi cycl oheﬁyfmﬂue%asd@rT’HFHﬁl el R-Cy-Cy-%XY

(1) dans | renr ou-0-CO-et Y represente un groupe

al kyl e ou 32‘#’?‘14&3’3!‘??" 'vgsoogghegg(r@ﬁa&acun 1 a 8 atones de carbone, -

COy- R2. - Cy- Ph- RR': -éy B>Y. Ph- Ph- R2 ou- Ph-Di 0-R2, Cy represents un groh’pe
1. 4- cycl owserginene, Ph represente un groupe-1. 4- phenyl ene, Dio represents un
groupe 1, ’C:, di oxanne 2.5- d| et R et R2 representent chacun un groupe

al kyl e ou aI'E Procege de

pr epar ati on 'ﬁg’,% Vbé’F h%?&&‘,',“r?f ?‘f&é’kﬁ% &‘ﬁg ?:ora'r’?mse-l 6%11 a (;)e\%q =f
caracterigg ,g:mggc.mgy.g,;eon ailt reagir -un aC| de car boxyl | que de formule 11
Q COOH  Ph is1.4-phenylene,

I'1) dansDicasuiddiogar@2%egviesente (a) R1-Cy-Cy-ou (b) Y. et R Cy et Y ont
I(es si gni Ri Q!‘&tﬁzGf?seaF'rﬂ!'deQféﬁ‘S"YC’i"mc(!é%%thSaseéual‘}ﬁ“ﬂ@r| ve reactif d un tel

?ﬂ Ide d aﬁgfﬂ%@fi&é Qpr ﬁe g ‘p:%grra% E{cﬁ?gzgl:f::zﬁel:wanvel of t%e %mula | according to Claim 1.

Q-COOH ] ) (i
wherein
Qis
{3) R'—Cy—Cy—or

(b) Y.and
R',CyandY have the meanings given,

or one of its reactive derivatives, is reacted with a hydroxy compound of the formula ]
Z2—-0H . (1
wherein

2is

{a) Yor

(p) R'\—Cy~Cy—, and

R', Cy and Y have the meanings given,

or one of its reactive derivatives, or in that, to prepare compoﬁnds of the formula | (Y = —Ph—-Dio— =~
R?), an aldehyde of the formula v

Cy-Cy—x Ph—CHO ' (tv)
wherein R', X, Ph and Cy have the meanings given, is reacted with a dnol of the formula V
(l"KJCI'lz);v--CH—F\'z : AT

wherein R? has the meaning given:
3. Use of the compounds of the formula | accordmg to Claim 1 as components of liquid crystal
dielectrics for electrooptical display elements. '
4 Liquid crystal dielectric for electrooptical dispiay elements having at least two liquid crystal
' components, characterised in that at least one component is a compound of the formula | according to
Claim 1.
- §. Electrooptical display element, charactensed in that it contains a dielectric according to Claum 4



LI I
(a) You (b) R-Cy-Cy-pot RI. Cy et Y ont les significations indiquees
ci -dessus, ou un ;slerlve reactif d' un tel conpos6, ou bien, pour la
preparation des conposes 'dé for mul e0|087,0F2Ph-Di 0-R2) on fait reagir

| de- hyde de formule IV RI-Cy-Cy-X-Ph- CHO
(TV) dans laquelle AR X’ Ph et Cy ontofes significations indiquees
ci -dessus, avec un diol de forrmule V ( 2)2-CHR2 .V dans laquelle R2 a
| a signification indi quee ci -dessus. 3. Utilisation des conposes de fornule
| sel'on | eléntication: e,c ??rrposant s de dielectriques a cristaux
l'i qui des pour des e erren g8 I chage el ectrooptiques. 4 D electrique a
cristaux | |Iqm|érde6bimuhe:@luﬁﬁeaﬁfsmdheaffi chage el ectro-optiques contenant au
noi ns deux conpgsant s i cristaux |iquides, caracterise en ce que | un au
rmoi ns des conpgbs&mt$vedtYun conpose de formule | selon la rev. 1. 5. ()
El ement dj af.td CP%ge el ectro-opti que, caracterise en ce qu'il contient un
dlelectrlque Se .rev.. 4.

X représente —-CO-0- u—O CO—et .

Y représente un groupe alkyle ou perfiuoralkyle contenant chacun 1 & 8 atomes de carbone, —Cy—
Cy—R2, —Cy—Ph—R?, —Ph—Cy~R2, —Ph—Ph—R2 ou —Ph—Dio~R?,

Cy represente un groupe 1.4-cyclohexyléne,

Ph ‘représente un groupe-1,4-phényléne,

Dio represente un groupe 1,3-dioxanne-2,5-diyle, et

R' et R? représentent chacun un groupe alkyle ou alcoxy contenant chacun 1 a 8 atomes de carbone.

2. Procédé de préparation des dérivés bicyclohexyliques de formule | selon fa rev. 1, caractérisé en
ce que I'on fait réagir un acide carboxylique de formule H

Q-COOH . (o
dans laquelle .

Qreprésente

{a) R'—Cy—Cy~— ou

(b) Y.et

R, Cy et Y ont les significations indiquées ci-dessus,

ou un dérive réactif d’un tel acide, avec un composé hydroxylé de formule !
®
Z—-OH ' ()

dans laquelle

Z représente

{8) You-

{b) R"—Cy—Cy— ot

R!, Cy et Y ont les significations indiquées ci-dessus,

ou un dérivé réactif d'un tel composé,
ou bien, pour la préparation des composés de formule | {Y = —Ph— Dso-—R’) on fait réagir un alde-
hyde de formule IV

—Cy—Cy—X~Ph—CHO ' (V)

dans faquelle R?, X, Ph et Cy ont les significations indiquées ci-dessus,
avec un diol de formuie V

(HOCH;);—CH—R? . . (V)

dans laquelle R? a la signification indiquée ci-dessus.
3. Utilisation des composés de formule | selon 1a rev. 1 en tant que composants de diélectriques a
cristaux liquides pour des éiéments d'atfichage électrooptiques.

4 Diélectrique & cristaux liquides pour éiéments d'affichage électro-optiques contenant au moins
deux composants a cristaux liquides, caractérisé en ce que I'un au moms des composants est un
compose de formule | selon 1arev. 1.

54 Eiément d'affichage électro-optique, caractérisé en ce qu'il contient un diélectrique selon 1a
fev.



