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0, 088, 907 Description The invention relates to new hal ogenobi phenyl
derivati-ves of the farmula I [err] whereiOn0B&.907and [err] are each_akk
~or alkoxy with in each 5 case 1 - 10 C atons, Cy'is 1, 4-cycl ohexy e
"is 1,4- phenylene, Qis -0-Cy- or -0-Ph-, mand n are each 0 or 1 aﬁgﬂﬁg
F, -CL or Br. Like similar conpounds, for exarple those known from &erne
Of fenl egungsschrift 2,800,553, these substances can 10 be used as
conponent s of [diegwird pariysit al di el ectrics! in particular for displays which
are based on the principle of the twisted cell. The invention was based on
the object of discover Thengnuewtlibquird Latygst do oempbandgenibiphane Lsui t abl e
as com 15 ponents of liquid crystal dielectrics, in particular for :
nemati ¢ phasesderiMagiMeghodpthealfoamuset Lopy. Thi s obj ect was achi eved by

provi di ng the conpounds of the formula |I. It has been found that the
conmpounds of the formula I, are out di ngly suitabl e,as conponents of
l'iquid crystal 20 dieIectR}e$Cy)n- cPhaCO+ § tﬁcrystal phases with a |
wi de nematic range, a relatlvely hi opti cal anlsotropy and a positive

di el ectric .antsotropy can be prepared with the aid of these conpounds. The
conpounds of the formula | are colourless in 25 the pure state, and form

i duid crystal WfERaRGIREsahl A2 SFRCRALH & RIUS IIRE b AdKAThAgsYs for
5 c¢ase 1 - 10 C atoms, Cy is 1,4~cyclohexylene, Ph is 1,4~
phenyléne, Q@ is =-0=-Cy- or -O;Ph-, m and n are each 0 or 1
and X is F, CL_or Br.
| Like similar compounds, for example those known from
German OffenLegungsschrift 2,800,553, these substances can
10 be:used as components of Liquid crystal dielectrics, in
part{cular for.displays'uhich are based on the principle
of the twisted cell.
The invention was based on the object of discoveq-
ing new liquid crystal compounds which are suitable as com-
15 .pohents of liquid crystal dielectrics, in particular for
nematic phases with a high optical anisotropy. This object
was achieved by proviaing the compounds of the formula I.
It has been found that the compounds of the formula
I are outstandingly suitable as components of Lliquid crystal
20 dielectrics. In particular, liquid crystal phases with
a wide nematic range, a relatively high optical anisotropy
and a positive dielectric anisotropy caﬁ be prepéred with
the'aid of these compounds.
‘The compounds of the formula I are colourless in

25 the pure state, and form liquid crystal mesophases in a

temperature range which is advantageous for electrooptical
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. use. Those conpounds of the fornmula | which are optically active are
suitabl e as chiral doping substances for the production of chol esteri
phases such as can al so be used 5 for Wite-Tayl or dyestuff cells. |
concentrations, these chiral conpounds are capable .of preventing int¥g
ference with the optical phenonena in the-tvd sted cell by "reverse twst"
(cbmpare Mol . Cryst. Lig. Cryst., Volume 34 (Letters), pages 211 - 217

[1977]). 10 use, The invention thus relates to the conmpounds of the
formula I, and to a process for their preparation, charac- terised in that
an an1nob|phenyl der i vahiose @PmmwenM@rmdléhalﬂqgmula I whichprereOontQca Ry

[err] 15 wherein Rl, R2, Cy, m and n have the neaning given in the
case of fornul &Sk ivies adleaf&t‘ltéédeaﬁé tcr'i‘é Fdita AR A FruBsF AN asheiP dfieaced

01 a0 X LM DL SR I RS e I LA O e
o vF gf %grt rﬁ% 1ft% qﬂé(%iqfr dl%%%r ru}ffvw}s redCﬁ(ﬁ, %’q“h nchrngtd‘Mmog‘aS\égi Ejhe

meani ng givén in the c Ia

of the formulagh¥s,e c'h1$~aL [cgrmr AR &l '%%paﬂ:tael P oMk tmr‘?lacmea}l-

or with one of its reactive vatives, in'the pres nce 0
Lew s acid, 0rfb$ehﬁétu1ﬁﬂrt%QGOQEQQ%ﬂaMHQEdHEﬁ%(ﬁmmﬂﬂﬁ4w1sted cell by.

~ "reverse twist" (compare.MoL. Cryst. Lig. Cryst., Volume
34 (Letters), pages 211 - 217 [19771).

10 _ The invention thu5'relate§ to the compounds of the -
formula I, and to a process for their preparation, charac-
terised in that an aminopiphenyL derivative of the formula
H R1°(Cy) —ph;co'-(o)'-a2

. m n

11
NH,

\

15 uhereiﬁ R1, Rz, hy, Ph, @, m and n have the meaning given
in the case of formula I, is diazotised and the diazonium
group is then reblaéed by an X atom by known methéds, or
in thaf, for the préparation of a compound of the formula 1
(R2 is alkyl, n'is 05, a halogenobiphenyl derivative of

20 the formula III

RI-(Cy)m- -Ph-H

III
X .

wherein R1

» Cy, Ph, m and X have the meaning given in the
case of formula I, is reacted with a carboxylic acid of

the formula 1V



x .-

5 of the formula I ([err] is alkoxy and/or n is 1), a carboxyLic acid of
the formula V [err] wherein [err], Cy, Ph, mand X have the neaning giv

in the case of ferrmula I, or one of its reactive derivatives, is 10
reacted with a hydroxy conpound of the for aVl [err] wherein R4 is

al koxy with 1 - 10 C atons, or, if nis 1<%Tanhalso be alkyl with 1 -

atows, and Q and n have the neaning given in the case of fornmula |, or one
of its 15 reactive derivatives. The invention also relates to the use of
the com pounds of the faordmz | as conponents of |iquid crystal
“dielectrics, liquid crystal dielectrics containing at Least one cdﬂbound of
the formula |, and el ectrooptical display 20 el enents which contain such .
dielectrics. In the preceding and follow ng text, [err] ,Cy, Ph, Q m n,

X, [err] and [Whre]reh@aVQ{?’t g L“Qn‘-’d el”’-%ecs ,ncqsﬂj b1<tp‘gnes of " the

ot herw se. 4 - The conpounds e fornula

fornula Ia and jast eréacthNeheiefrqr\m:tlﬁelsb iretHe Dr & BFh sk @Al or
1, 4- phenyl ene radi cal substituted by an X atom Specifically, the formula I

i ncl udes ket onas Lefw itshe cfiar,melraeinl a haind, |1d>rartd1ee$r€€p°a r@‘t fde J\Orﬁt’d@ﬂid%d 0
_|j [err] err
ld .53 of the formuLa I (R2 is alkoxy and/or n is 1), a carboxyl1c
\
acid of the formula Vv

r1- (Cy)-m- -Ph~COOH

X
wherein R1, Cy, Ph, m and X have the meaning given in the
case of formula I, or one of its reactive derivatives, is

10 reacted with a hydroxy comppund of the formula VI
- s - 4
H=(Q) -R _ Vi

‘wherein R4 is alkoxy with 1 - 10 ¢ atoms, or, if n is 1

can also be alkyl with 1 - 10 c.atoms, and @ and n have

the meaning given in the case of formula I, or one of its
15 reactive derivatives. ‘

The invention also relates to the use of the com-
pounds of the formula I as components of LlLiquid crystai
dielectrics, liquid crystal dielectrics containing at Lleast
one compound of the formula I, and electrooptical display

20 elements which confain such diéLectrics.
In the preceding and following text, R1, RZ, Cy,

Ph, @, m, n, X, R3 and R* have the meaning given, unless

expressly indicated otherwise.



err] le [err] . G?Z:}
f [err] ‘ . i lg [err]
h 15 [err] i [err] )

j wherein the alkyl and al koxy groups in each case contain | - 10,
preferably 1 - 6 and in particular 3, 4, 5-04 6 C atons. The conpounds of
the-fornmulae Id and le .are 20 preferred. The radicals [err] and [err] are
preferably alkyl. In tMeecooppondgsobft hbef fommude I dndlude kietohas bff
lh, 1i and Ij, those stereoisoners wherein the two sub- stituents on the
cycl ohexyl ene thdi farsudpelianapdchstass 23 the tfhemulandbposition rel ative
to one another are prefqrred. In the c0npdgnds of the fornulae | and la to
lj, the alkyl and al koRy-§C8dpsPaxePpréPeRably straight-chai nIaAl kyl is
preferably methyl, ethyk, n-propyl, n-butyl, n-,pentyl or n-hexyl, and
" furthernore preferablyxh?ﬁéﬁgyrgxx'PQ'ﬁp6é@9h7Rﬁ-nonyl or nifecyl; and

al koxy i s ppeferabl hoxy, _ethoxy, n-propox ,_n-gutoxy,,pentyl Xy or

- hexyl - oxd. HRARPUP BRAnFepl epePRENY LARRO AT Y. SHESEIFEAY, B af X
n- nonyl oxy or n-gecyloxy; 5 Conpounds of the formula | and la to
lj with br anch&4 Qrkylnor al koxy groups may occasionally be of inportance

because of their botleboSalyiiaiy, | BrnaoHiSHaTY Yokiaed Kikehals B3o%ne

naﬁgyials, but especially as chir. opi ng subst ances,
optically actiygrmBi8aeCchedadtiOdBSand esters of the formulae Ie to Ij:

[
)
!
!

R1=Phx=Ph-c0-R3 Ic

10 R1-Cy-Phx-Ph-c0-R3 | Id
' R1-Phx=Ph=co0R3 Ie
R1-Phx-Ph-c0-0-cy-r® | If

- R1-Phx=Ph=c0-0-Ph-R? . Ig
R1=Cy=-Phx=Ph=C0OOR3 Ih

15 R1=-Cy=~Phx=Ph=-c0-0-Cy=-R2 C 1
R1-Cy=Phx=Ph=C0=0-Ph=R? o 1j

wherein the alkyl and alkoxy groups in each case contain 1 =
10, preferably 1 - 6 and ih particular 3, 4, 5 or 6, ¢ atoms.
The compounds of the formulae Id and le are
20 preferred.

The radicals R1 and'R2 are preferably alkyl..

In the compounds of thé formuLae I and Ia, 1Ib, 1Id,
1f, Ih, Ii and 1j, those stereoisomers wherein the two sub-
stituents on the cyclohexylene radicals are in each case

25 1in the krans-positidn relative to one aﬁother are preferred.

In the compounds of the formulae I and fa to I3, B

the alkyl and alkoxy groups are pbeferabLy straight-chain.

Alkyl is preferably methyl, ethyl, n=-propyl, n=butyl, n-=

pentyl or n-hexyl, and furthermore preferably n-heptyl,
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10 of this type as a rule contain not nore than one chain branching.
Preferred branched alkyl radicals are isopropyl, 2-butyl (=

1- et hyl propyl ), -isobutyl (=2-methyl propyl), 2-nmethylbutyl, isopentyl

3-net hyl butyl), 2-nmethyl pentyl, 3-nethylpentyl, 2-ethylhexyl, 2-heptyl™~=
1-met hyl hexyl), 15 or 2-octyl (= 1-nethylbeptyl); and preferred branched
al'koxy radicals are isopropoxy, 2-nethyl propoxy, 2-nethyl- butoxy,

3- nethylbutoxyn-gcgythyhpﬁaﬁytosv n3da€9hylpsnayb1k9§y ﬁ srb¥kbss l,oxy,
1- met hyl hexyLoxy and 1-net hyl heptyl - oxy. e conpoun S of the

formula 1 are @éhﬁéwy§eeaﬁsxypaﬁesrbyon?;hﬁdsuwbkyb BERtKNBYY Ber nsRex§ich
as are des- cribed in the literature (for exanple 1n the standard works,

such as Houbeno¥gyl anbbtbetrardere ppanesaben RRREpEyLORYHOAScOtyOogani C
Chem stry], Georg-Thiene-Verlag, Stuttgart), .25 and in particul ar under-
reacti on condi nroesyWhkghoar e=eonhoand suitablLe for the reactions '
mentioned. It is also possible to utilise variants which are known per se
~and are not5nentioned fherpoundapeé tkeaifprmutad&sanddfatte $fawtithgbranched
substances can also be - -6- formed in situ, in a manner such that they
are not isol atebkykodftakkeencerenpai Rayrecpasianalimmedi afeliprpeianed
further to give the conpounds.of the formula I.. The hal ogenobip hen¥
dekivatives ofP ?ﬁ%ufﬁrgglEhS‘FIbEéﬁeﬁesBFEBé}éayfFBnFPﬁecaﬁFﬁgéréf i qu td

The Nerck | ndekty B RLERFEF R ERE Bk e EBE. <PREc e RLKuAS, ERITeL BeBTAE T
1976, page ONR ub§9;n9 Eh?fS§HQQ?X?e oS%?EE?Ly active. Branched groups

10 of this type as a rule contain nof more than one chain
branching. Preferred branched alkyl radicals are isépropyL,
2-butyl (= 1-methylpropyl), isobutyl (=24methylpropyl),
2-methylbutyl, isopentyl (= 3-methylbutyl), 2-methylpentyl,
3-methylpentyl, 2-ethylhexyl, 2-hep{yL (= 1-meththexyL),'

15 or 2-octyl (= 1-methylheptyl); and preferred branched
alkoxy radicals are isopropoxy, 2-methprropoxy, 2-methyl-
butoxy, 3-methylbutoxy, Z-methy(penty(oxy, 3-methylpentyl-
oxXy, 2-ethyihexyloxy, 1-methylhexyloxy and 1-methylheptyl=~
OXY.

20 _ The compounds of the formula I are otherwise pre-~
.pared by methods-which are known per'se, such as are des-
cribed in th; literature (for example in the standard works,
such as Houben-Weyl, Methoden der Organiséhen Chemie [Methods
of Organic Chemistryl, Georg-Thiemé-VerLag, Stuttgart),

25 and in particular under reaction conditions which are known
and suitable for the reactions mentioned. It_is also
possiBLe to utilise variants whicﬁ are known per se and

are not mentioned here in more detail.

If desired, the starting substances can also be
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(compare, for exanple, The Merck Index, Loc.cit., page ONR- 10 79).
Advant ageously, the diazotisation is first carried out with a salt or
of nitrous acid (such as [err] or butyl‘nitrite) in an aqueous acidic
phase, it being possible to use as the acid, for exanple, HF, HO, HBr,
“[err] or 15 Terr], at tenperatures between qpqpt [err] and [err]. An
additional inert solvent may be present, for ‘exanple an ether, such as

tetrahydrof ur 2 ol @K28Geudl 15, WY YaARADUUCHS UG AR a0l UTAC e MoAUedT®

~prepare the chlorine conpounds Is F), t O diazotisation is

advant ageousl| y f¢3m’ it@d @élacith oiBid x t LR BudZ el MnnRidiaitleU90Helc@T RMRirther
thereby forned, and can be deconposed at tenperatures of only between about

10 and 1000. | kot lgevéi anet icombioQR disS oFarthieed oty L& tIh NaNCG2 i n anhydr ous
HF, the desired fluorine conpound is obtained 25 directly by subsequent
war m ng. The di azoni umTgieola Liog epodfiphalbly\l rdeplivaad vies Gf aheBrformud@ueous
solution in the presence of [err] or Cu2Br2 at tenperatures between 30 and
1000. The k&t odesaof behe riepamelda firam( thle, aRd nies alfkithe rfoirmula @I dan the
furthernore be obtained by acylation of the hal ogeno- biphenyl derivatives
of the fornul ameithogist I9 fcAdhisoRgihiiemanindds egfc tiilpe f(somplag e,V for texample,
reactive derivatives, advantageously in the presence of an acid catal yst

and_an 5 inert 788 H&Rckad "d&tpe PdhuBed tiewedle rabod (Perr Lndnad A3 Y1200.
T abLe der (el voh 40 e AR SHe” g2 ath, 1S shal Tl S A0,
chl ori des and Q%L%pg?%} for examplé, The Merck Index, loc.cit., page ONR-
10 79. |
Advantageously, the diazotisation is first carried
out with a salt or ester of nitrous acid (such as NaNO, or
butyl nitrite) in an aqueous acidic phase, it b;ing possible -
to use as the acid, for example, HF, HCLl, HBr, H2§04 or
15 HBF,, at temperatures between about -20° and +10°. An
additional inert solvent may be present, for example an
ether, such as tetrahydrofuran or dioxane, or a hydrocarbon,
such aé toluene or xyLene:
To prepare the chlorine compounds (I, X is F), the
. 20 diazotisation is advantageously carried out in HBF4. The
diazonium tetrafluoborates are thereby formed, and can be
decomposed at temperatures.of only between about 10 and
100°. If the diazotisation is carried out with NaNO, in
anhydrous HF, the desired fluorine compound is obtained
25 directly by subsequent warming.
The diazonium group is preferably replac;d by CL

or Br in aqueous solution in the presence of CuyCly or

CuyBro, at temperatures between 30 and 100°.

The ketones of the formula Ia (= I, R2 is alkyl, n is



A

m des. Suitable catalysts are acids, such as HF, [err] or 10

pol yphosphoric acid,.or, preferably, Lews acids, such as [err] or | r
it-etherate, and exanples of suitable solvents are CS2, hydro- carbon :
such as hexane, ni trobenzene or t et r amet hyl ene- suLfone 15 The

esters of the formula Ib can also be obtained py esterification of the
caLboxyllc acids of the formula V with al cohols or phenols of the formula

VI. Particul ardy At ehdaiftd We M1 /Ald Y By o f NESB LA PORWL | 'r?a @&g@ﬁo-

are the acid halides, above all the chlo- 20 rldes and br om des,

furthernore t rbaparawlr | AE51 v d OTv X AP | €n @1 £Or i &I BNy P A d@&r@éx}b?c
formula [err] -azides and esters, in particular alkyl esters with 4 C

atons in the aldids foughe Rassidl £ Tveast | tiee Tler i o 4 1es d)épi\k@tﬁws)hol s or
25 phenols of the formula VI are, in particular, the corres- pondi ng netal
al cohol at es oradpentd getaass lof trhetHeorpmesejee rgf i an wie th dMtslyyse agdi aml ent
of a netal, prefer- ably an alkali netal; such as Na or K The

esterificath or nes tadvaktente Al | 52 RRand ter eaitbd tween _atpout (0 andsateet of an
inert solvent. Pgrticularly suitable solvents are ethers, such as diethyl
ether, di-n- bu"t%n ot T takke AgnivAtiiegs off oiahecanbeny She eac kés opbstheuch

t | ohex des, such
ey o mar ¢ O i e avEe"%ﬁwﬁﬁ AHNET A48, AR A Bhe s s i

nzen n r n hal n r r h n
?Zt lrjgchleor6| déooolrjetécta?nga %’Oe?be corareo ec:or%)d'ln dag'f; cphol.oh esC ar€4jl acg_lr Obro-

mides. Suitable catalysts are acjds, such as HF, HzPO, or
10 polyphosphoric acid, or, preférabty, Lewis acids, such as
AlClg, AlBrg, SnCl,, ZnCl,, FeCls, SbClg or BFg or it
etherate, and examples of suitable solvents are €S,, hydro-
cérbons, such as hexane, nitrobenien; or tetramethylene-
sulfone.’ - |
15 The esters of the formula Ib can also be obtained
by esterification of the carboxylic acids of the formula Vv
with alcohols or phenols of ihe formula vI.
Particularly suitable reactive derivatiyes of these
carboxylic acids are the acid halides, above all the chlo~
20 rides and bromides, and furthermore ghe anhydridés, for
example also mixed anhydrfdes of the formula
R1-CCy)m-Phx-Ph-CO-O-COCH3, azides and esters, in particular
alkyl esters with 1 = 4 C atoms in the alkyl group.
Possible reactive dgrivatives of the alcohols or.
25 phenols of the formula VI are; in particular, the corres=
ponding metal alcoholates or phenolates of the formula
M-(Q)n-R4, in which M is one equivalent of a metal, prefer-

ébly an alkali metal, such as Na or K.

The esterification is advantageously carried out in
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et hyl ene, and sul foxi des, such as di nethyl sul foxi de or sulfol ane. ; \_

Wat er -i mm sci bl e sol vents may advant ageously 10 ‘be used at the sane tuégt% N
for azeotropic di-stillation of the water formed during the esterificathon-

An excess of an organic base, for exanple pyridine, quinoline or tri-

et hyl am ne, may occasionally also be used -as8a -sol vent for the

estwerification. The esterification can also be carried 15 out in the

absence of a sdlheemtr e sfedye eexafpdre ime rdi el levenetat | Rp rafi dulea lonposictretsl € n

the presence of sodium acetate. The reaction tenperature is usually between
-50 and +2500, SPrleedtsp|ay epetthedis [ Sudh Afd Jiathy !l mthefosd tumbyterlat ures,

~the esterificati%n reaction has as a rule ended 20 after 15 minutes to 48

hours. Specifi E3NeS, t4fd TAdYEnodY r@Sdi iR S A" 1A sxliser ike fqnems Gyt ch

| argely depend on _the nature of the starting sub- stance psed. Thus, a free

carboxyl i ¢ aci §%f % 8"?6rﬁﬁ5§"@ﬁ%s%£s%i?\ﬁh?ﬁ%ﬂﬂﬂ%ﬂiﬂﬂ& S SHCo Y
henol of the f le 4N 1 e of tron Cl for. exanple a

ﬁi neral aci g ?ﬂé&ﬁg&s '3"3)‘30 é’r'ihg’"?csﬁ’ﬁ‘%g'ﬁ % qfiﬁdr ishcexaam (f%yA'( e ert

rocedure is t I tJnon Oof aGigd AN j d r rfJj r, | d
(F:)hl oride with gﬁdgﬁggrfgﬁ?‘sﬁr g%grhab sy I n ? éafsﬁtcoq’rlr’e? |('13rr({q’ab)J slgegie\?ﬂnihcﬂ%aﬂ?eg'{oof'
- 9 - particul aydrERaATbINGS RRICN & kel ibdfeted t Mt IQH idRS . o rS Ut B BIQFH UM
- or gt assi um hydroxi de, alkali netal carbonates or bicarbonates, such as
sodi um car bonate& h yletieymaidc arudox iafes, B chS HsUD Gt Al fUx i @&3si um

bi carbonate, alkali 5 netal acetates, such as sodium or potassium acetate,
al ka- |ine ear tslulifetlalinehy d wartieded masisai bl Gal Gienbshwdyoxddlantageously

10- be used at the same time for azebtropic distillation of
the water formed during-the esterification. An excess of
-an organic base, for exa@ple pyridine, quinoline or tri-
ethylamine, may occasiaqnally also.be used as a solvent forl
the esterification. The esterification can also be carried
15 out in the absence of a solvent, for example by simple
heating of the components in the presence of sodium acefate.
‘The reaction temperature is usually between =50°
and +250°, preferably between -20° and +80°. At these tem-
peratures, the esterification reaction has as a rule ended
20 after 15 minutes to 48 hours; -
Specifically, the reaction conditions for the esteri-
fication largely depend on the nature of the starting sub-
. stance uséd. Thus, a free carboxyLic.acid of the formula
"V is as a rule reacted with an alcohol or phenol of the
25 formula VI in the presence of a strong acid, for example a
mineral acid, such as hydrocHLoric acid or sulfuric acid.
A preferred procedure is the reaction of an acid

anhydride oﬁ, in particular, an acid chloride with an

alcohol, preferably in a basic medium, bases which are of
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~or organic bases, such as triethylamne, pyridine, lutidine, collidine e
qui nol i ne. Another preferred enbodi nent of the process accord- 10 ing (&5
_the invention conprises first converting the hydroxy conpound of the
formula VI to be esterified into the sodium al cohol ate or phenol ate or

pot assi um al cohol ate or phenol- ate, for =-ex&npte by treatment wth

et haviol i ¢ sodi um hydr oxi de sol ution or potassium hydroxide solytlon,

i sol ating this PBY tigulatol drro rapiferid e, a Buslpe mi tayl i Hy d mosaoabd D esweh
“diethyl ether, to eH&er wi th sodi um bi carbonate or potassi um car- bonate,
while stirri ng,asa%d’ A Y PEARTWh ordriel 4 opkﬁﬁbhwair@mm'raw in
~diethyl ether, acet.one or dinethyl- formanjde to this suspensjon,
advan%/ageousl y At emecrﬁfebr%{'-a ’, t%"rcé% 3ot W“hb‘iﬂﬁb%’tar'.’rhﬁ'_ aﬁﬂp'[‘t“: rhicahrn of
the 'starting suQsta f. the fornulae Il to-VI and their reactive .
derivati vesgar ét{ieﬂo%rc?,%saas% "}smorﬁ?ro °'}ﬂ1teem°crar9°pteas;fr‘é'ﬁ'hrbe1o°had'r1baql't?gﬁrsl1/“?%'- ‘25
known conpownd o Hstaanc e . kNno omthe 'literature. 2¢
Thus, thgpalr?i nzﬂsﬂ](c)a][L [ahe fore?rsnlfl }ﬁﬁwcﬁ %Jeae'o aallvnnegao,rt%Qosr1 e d ﬁtea,t%y a"k"’_
nitration of bilahanda s inedd e dilids, R L 6 dQURIR dralitle X 1 S
H and subsequent reduction, and’the starting substances 0 he Tornmfl ae -
111 and V can he ahigainied basdsgoausdty 49 afp tdt i, tpd e GRIPOUNSSd ine
10~(corresponding to fornulae Il and V, but X is H, by nitration,
reduction to giced Ltiki nemoro qudmpdume. di azotis- ation and a Schi emann or
Sandneyer reaction. The dielectrics according to the invention consist 5 of
2 to 15, preferably 3 tAmolderc@medreairted) embddiamdntoref the process accord-

)

10 1ing to the invention comprises first converting the hydroxy
compound of the formula VI to be esterified into the-sodium
alcoholate or phenolate or potassium alcoholate or phenol-
ate, for'examplé by treatment with ethanolic sodium hydroxide
éoLution,or potassium hydro*ide solution, isolating this

15 alcoholate or phenolate, suspending it in acetone or diethyl
ether, together with sodium bicarbonate or potassium car-
bonate, while ;tirring, and adding a solution of the acid

" chloride or anhydride iﬁ diethyl ether, apetone or dimethyl-
formamide to this suspension, advantageously at tempera-

20 tures between about -25° and +20°.

Some of the starting substances of the formulae
II to VI and their reactive derivatives are known, and some
. of them can be prepared analquusly to known ;ompounds;
from substances which are known from the Literature.

25 Thus, the amines of the formula II can be oﬁtained,
for example, by nitration of biphenyl derivatives (corres=- .
ponding to formula I, but X is H) and subsequent reduction,

and the starting substances of the formulae III and V can

be obtained analogously from the unsubstituted compounds
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of which is a compound of the fornmula |I. The other con- stituents are
_preferably selected fromthe nematic or nenmato- genic substances, in
particul ar the known substances, fromthe classes of azoxybenzenes,
- benzyl i deneani | i-nes, biphenyls, 10 terpheng phenyl - or

cycl ohexyl - benzoat es, phenyl or cycl o- hexyl cyclohexanecarboxylates
phénylcyclohexanes cyclo- hexyl bi phenyl s, cycl ohexyl cycl ohexanes,
cyclohexylnaphéﬁ&"?éﬁ8§d‘fg4t8|§°€Véﬂéﬁe%§ﬂbéﬁﬁeﬂesb0t X is W), by
4,4 -bis- cyclohe¥¥ Q % enyl - .or Cécloh exyl - pyrim di nes, phenyl -
Cor 15 cycloheQQI 8i 6?3ﬂe§e Y5t 18HaFPy9H§Fo ﬁa?@d“?tlPHQﬁé§d'b€Haz£§Ps'
. phenyl ethers, I n and bstltuted am ¢ ac .The nost inportant
conmpounds whi cf gaﬁ géduge aéeggﬂgtff ﬁpgygr §§3ﬁt1°aU|d crystal

dielectrics can be charggl Qe lesdd 1R EQ%or%rggteokae[%r&LnWQ%re%%nsi%Qd E

are each a carbocyclic or heterocycllc rin M frSm the group

conprising §, 404'2Ub8tHBUtF¢eb@?§Sm9 QnQoCMQloQgﬁﬁﬁﬂeBE@ Sat Least one
4,4' -di substituted bi pheny phenyl ¢ycl ohexafie and cycl ofiexyl cycl ohexane

~ Systems, 2,5- 3% wHiigHbski GUicBmpRYhidNod A eaFd rhuladiiQXaRB el IABRr con-
'+ 2,6-di sub- stituted naphthal ene, di- and tetra-hydronaphthalLene,

' qU|nazoI|ne andtisuealisdeogupmafeirehdy Geilected-EiHom tGle=Glematic ﬂrlhemato-
[enc) [err]- or a [err] single bond, L is halogen, preferably chlorine, or
~CN, and [err] amdipesupsanmocalskylin ahk@ﬁypLakkam@ymo»ynomu&kk@ny@&ubdﬁpthy
~with up to 5 18, preferably up to 8, carbon atons, or one of these radi-
~cals is also cNheNelaFéﬁﬁ]ofFazmxybpnBﬁneSLnbnogwloﬁenean1L1nes, biphenyls,
10 terphenyls, phenyl- or cyclohexyl=benzodtes, phenyl or cyclo-
hexyl cyclohexanecarboxylates, phenylcyclohexanes, cyclo-
hexylbiphenyls, cyclohexylcyclohexanes, cyclohexylnaphtha-
Lenes, 1,4?b§s-qycLohexylbenzenese 4,4'-bis=-cyclohexylbi-
phenyls,_phenyl- or cyclohexyl=pyrimidines, phenyl- or
15 c¢yclohexyl-dioxanes, optionally halogenated stijlbenes, ben-
2yl phenyl ethers, tolanes and substituted cinnamic acids.
The most important compounds which can be used as constit-

‘'uents of such liquid crystal dielectrics can be character~-

ised by the formula VII
20 R-A-g-E-RS . VII

wherein A and E are each a carbocyclic or heterocyclic

ring system .from the group comprisiné 1,4~disubstituted

benzene and cyclohexane rings, 4,4'-disubstituted biphenyl,

phenchyclohexane and.cycloheXquyclohexane systems, 2,5~
235 disubstitufed pyrimidine and 1,3-dioxane rings, 2,6~disub~-

stituted naphthalene, di- énd tetra-hydronaphthalene,.

quinazoline and tetrahydroquinazoline, 6 is -CH=CH-,'-CH=CL-,
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t hese conpounds, [err] and [err] differ, one of these radicals usually
bei ng an al kyl- or al koxy gfoup. Many such substances or m xtures thereo .
o _

‘are commercially available. 10 ~ The dielectrics according to th
i nvention contain about 0.1 tp 30% preferably 2 to 25% of one or nore
- canpounds of the fornmula |I. The diel ectrits'Actor di ng to the invention are

prie=s pared in a manner which is custonarx per se, As a rule, 15 the
conponent s ar & &t vikP 10 o rftl Gt hetCH v anTMERLTNT y 28HEN Q4TedCH2~
t enper at ur e. ate Pgﬁ_&ture above the clear point of the majn constituent

i s chosen, th:agl'li)'rrpl' o ot Haie® sol RIS b %\'fi?)"nf%a‘h"%es}ﬁﬂ?c%‘?%‘i‘#y
Che i pvent | on At the 18R & i et Phninbatin s vk iR oamy Hane i
i Cher {0 beon A oed 82 SRRl ChaPs e f TP P T up
dyestut s, o Cbataneac 8F b €y Fh o fradty afdaiPidr e Srohess et

viscosity, the£ondiuctdvid YelIN®S NdLe, OERENTRL I @D &F BHE NEATBLS St PHRSES
can be added. 'Such sub- stances are described, for exanple, in Gernan

O f enl egungs- these 1o mpApids f tReh @h @R 187¢ f & 246n 86l €h@&d, 68@icals
2,338, 281, 2,450,088, 2,637,430, 2,853,728 and 2,902, 177. The exanples™

whi ch fol | ow arsua lhtyerkethd can [dUetk adie & bicoxnventumn, NMamhosdchisubstaneces
In the exanples, mp. 5is the nelting point and c.p. is the clear point of
aliquid or mixtures thereof are commercially available.

10 The dielectrics according to the inVention contain
abput 0.1 tp 30X, preferably 2 to 25%, of one or more compounds
of the formuya I.

The dieLectrics_éccording’to the invention are pre-
pared in a manner which is customary per se. As a rule,

15 the components are dissolved in one another, advantagéously
at elevated temperature. If a temperafure above the clear
point of the main constituent is chosen, the completeness
of the solution operation can be particularly easily.
observed.

20 The Liquid crystal dielectrics according to the
invention can be modified by suitable additives such that

. they can be used %n all the types of Lliquid crystal display
elements which have hitherto been d%sclosed.
. Such additives are familiar to tﬁe expert and are

25 described in detail in the Lliterature. For example, di-
chroic dyestuffs or substances for modifying the dielectric
anisotropy, the viécosity, the conductﬁvity and/or the

orientation of the nematic phases can be added. Such sub-

stances are described, for example, in German Offenlégungs-
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~crystal substance. In the preceding.and followi ng text, percentages are b ‘
weight; all the tenperatures are given in degrees Centigrade. Exanple 1
180 m of 35% aqueous tetrafluoboric acid solution are added dropw se to\g :
suspension of 36.7 g of 4'-acetyl- _

2- ani no- 4- (trans- 4- pent yl cycl ohexyl ) - bi phenyhz(m p. 118 - 1230; obt ai nabl e
"by\nitration of 4'-acetyl-4-(trans-4- pentylcycl ohexyl)-bi phenyl and

subsequent hydrsgaiatde 2L2090f1dhe z“eﬁd {44, CF \gid 264p L1 §3¥:8€é’1' 7£30,088
Raney nickel in tetrahydrofuran) i’n 180 M of’ di‘oxane at’ 15 ’

stirring, and a,ﬂwam &,863, Q@fa;{d&rzj903‘l 2ormM of water is then added
dropwi se at. 00. The m xture is subsequently Stirred for 6 hours, the
"tenperature being 20 al'ﬂm\MdmptressemﬂchlelbllNut @r&uﬁ{ﬁ%é’d Wy ki DOudPrate
(extraction with toluene, filtration over silica gel),

acetyl - 2-f | uor ¢-h- (itmeamet-ibrpentiyihouwt ohisiyt Yndi phenyln oﬁhén@(arﬂpweﬁ,ndnppp

- 1700 is obtai ned. Exanples 2 to 49 25 The foll ow ng conpounds are
“obt ai ned analPoddudihe me Einep e int rand tdnfp-coTSr epordiery am ot cofpouliogu | d
2. 4' - Acetyl - 2-fl uor o- 4- et hyl bi phenyl

4' - Acetyl - 2- flﬁdﬂéiﬁkﬂQﬂHﬁﬁﬂﬂﬁéhyl the préced1ng and following text,

' 13 5.
j, Qgg%g:_ g H_&%;% j‘lt ({%ﬁl bl &*ylye'l@ht, all the temperatures are given

£ pest 2 L e R
4' - Acet yl - 2- fl%q %pqehqptylblphenyl

10 180 mlL of 35% aquéous.tetréfLuoboEdc acid solution
are added dropwise to a suspension of 36.7 g of 4'-acetyl-
2-amino-k—(trans-k-pentygcycLohexyl)-biphényl (m.p. 118 -
123°; obtainable by nitration of 4'-acétyl-4-(trans-4-
pentyicycLohexyL)-biphenyL and subsequent hydrogenation

15 of the resulting crude 2-nitro compound over Raney nickel
in tetrahydrofuran) in 180 mlL of dioxane at 15 - 20°, |
while stirring, and a solution of 7.2 g of NaNO, in 25 ml
of water is then added dropwise at. 0°. The mixture i§
subsequently stirred for 6 hodrs, the temperature being

- 20 allowed to rise to 15°. After customary working up

(extraction with .-toluene, filtration over silica gel), 4'-
a;éfyl-z-fLuorq-A-(trans-4-pentyl¢ycLohexyL)-biphenyL of
m.p. 81° and c.p. 170° is obtained.
Examples 2 to 49

25 The foLLowing compounds are obtained analogously
to'ExampLe 1 from ihe corresponding amino compounds:
2. . 4'=Acetyl=2-fluoro-4-methylbiphenyl.

3. 4'-Acetyl=2=-fluoro-4=-ethylbiphenyl.

4. 4'-Acetyl-2-fluoro=4-propylbiphenyl.
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5 9. 4' - Acetyl - 2-fl uoro-4-octyl bi phenyL. 10.

4' - Acetyl - 2-f Luor o- 4~nonyl bi phenyl . 11.

4' - Acetyl - 2-f Luor 0- 4- decyl bi phenyl . 12.

4' - Acetyl - 2-f Luor o- 4- et hoxybi phenyl . 13.

4' - Acetyl - 2-fl uor o- 4- et hoxybi phenyl . 10 1413 _

4'\Acetyl - 2-f Luor o- 4- pr opoxybi phenyl . 15.

4' - Acetyl - 2-fLugr o- 4- by 0xy Bt PREpYk LudPo-4-butylbiphenyl.

4' - Acetyl - 2-f Luor o- 4- pent yl oxybi phenyl .. 17.

4' - Acetyl - 2-fl uggo- 4- hexyheéyptpbemyhor$84-pentyLb1phenyL

4' - Acetyl - 2-fl uor o- 4- hept yLoxybi phenyl . 15 19.

4' - AcetyL- 2-f| upgo- 4- o4t yhowybiphenyloro2@=hexylbiphenyl.

4' - Acetyl - 2-f Luor o- 4- nonyl oxybi phenyL. - 21.

4' - AcetyL-2-fl udso0-4-détyhorypipRefiyluordz4- heptylbiphenyl.

4' - Acetyl - 2-fLuoro-4-(trans-4-methyl cycl ohexyl)- biphenyL. 20 23.
4' - Acet yL- 25f LuB¥ 0- 4- (ﬁfahsenyérayWéyetehéxysryLbﬁphenyu- 24

4' - Acet yL- 2-f Luor o- 4- (trans 4- yl cycl ohexyl) henyl
4' - AcetyL-2- fL4Br0- 4- (&rahgeAyEn?ywéyetenéxyepylbapgﬁpmémy| 26.
4 ooty 11880 a. b IREe RV RS T LGER RNy BBRRRYYe. o 1. 28
4 ooty 211 8ro- 4. (b 2RESHY RERV ERVBBRB Y PRy B BRERy L%
13. 4'~Acetyl=-2=-fluoro-4-ethoxybiphenyl.
10 14. 4'-Acetyl-2-fluoro-4-propoxybiphenydl.
15. 4'~Acetyl=2~fluoro=4~butoxybiphenyl.
16. 4'-AcetyL-2-fLuoqo-4-pentyLox?biphenyt.
17. 4'=-Acetyl=-2-fluoro=4~hexytoxybiphenyl.
18. 4'-AcetyL-Z-fLuoro-4-heptquxybiphenyl.
15 19. 4'-AcetyL-Z-fLuoro~4-octyioxybiphényL.‘
20. 4'=Acetyl=2=-fluoro~4-nonyloxybiphenyl. .
21. _4'-AcgtyL-Z-fLuoro-#-decyLoxybiphenyl. |
22. 4‘-AcetyL-Z-fLuoro-h-(trans-#-methylcyﬁlohexyl?-
biphenyl. i
20 23. 4'-Acetyl-ZifLuoro—4-(trans-4-ethylcycLohexyL)-
biphenyl. | _
24, 4'-AcetyL-2-fLuoro-4-(trans-4°propylcycLohexyl)-
biphenyl.
25. 4'=pcetyl=2=-fluoro=4=(trans=4-butylcyclohexyl)~-

25 biphenyl.

26. 4'=Acetyl=2=-fluoro=4=-(trans=4-hexylcyclohexyl)~-
biphenyl.
27. 4'=Acetyl=2=fluoro-4=(trans-4~heptylcyclohexyl) -

biphenyl.
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bi phenyl. 5 30 4' - Acetyl - 2-f Luor o- 4- (trans- 4-decyl cycl ohexyl ) - :
bi phenyl . 31. 4' - Acetyl -2-fl uoro-4-(trans-4-net hoxycycl ohexyl) -

bi phenyl . 32. - 4" - Acetyl -2-fl uoro-4-(trans-4-ethoxycycLohexylL)- 10

bi phenyl . 33.. 4' - Acetyl -2-fluoro-4-(trans-4-propoxycycl ohexyl) -

bi phenyl . 34. 4' - Acetyl - 2-fl uoro- 4- (trang- 4 but oxycycLohexyl ) -

bi phenyl. 15 35. 4' - AcetyL-2-fl uoro-4-(trans-4-pentyl oxycycLohexyl) -
bi phenyl. 36. 28. 4'-AddtplceRyfl-RoFaubrotaaTranieny-b@tyad e cQld®eyy)l) -

bi phenyl. 37. ~  4'-AcetyL-2-fluoro-4-(trans-4-heptyl oxycycLohexyl)- 20
bi phenyL. 38. biphényAgetyl -2-fLuoro-4-(trans-4-octyl oxycycl ohexyl)-

bi phenyl . 39. 4' - AcetyL-2-fl uoro-4-(trans-4-nonyl oxycycLohexyl) -

bi phenyl. 25 28. 4" - Acety|l =2 ~ff|lyoro=4-(trans—4-dony|lcycdphlextyddy ) -
bi phenyl . 41. 2- FLuor o- 4' - pr opi onyl - 4- propyLbi phenyL. 42.

2- FLuor o- 4' - prBﬂPBﬁ?EL4 butylblphenyl 43.

2:- Fl uoro-4 5pr ﬁlonyl

2- FLuor o- 4"

| bi henI

44, .
"onyL- fﬁé%}ﬁ pﬁéHyro-&g(trans-4 decylcyclohexyl) -

“2-FLuoro-4'- prgqlgnxl (trans 4- propyl cycLohexyl ) -

10

15

20

25

31. 4'-AcetyL-2-fLuoro-4-(trans-4-methoxydycLohexyt)ﬁ.
biphenyl.

32. 4'-Ace£yL-2-fLuoro-#-(trans-4;ethoxycyclohexyl)-
biphenyl.

33. 4'-Acetyl=-2-fluoro~4~(trans=-4-propoxycyclohexyl)-
biphenyl. ] S

34, 4'=-Acetyl=-2-fluoro-4-(trans-4-butoxycyclohexyl)=-
biphenyl. |

35. 4'=-Acetyl=2-fluoro-4=-(trans-4-pentyloxycyclohexyl)-
biphenyl. |

36. 4'-Acetyl-2-fLuorb-k—(trans-4-hexyloxycyclohexyL)--
biphenyl.

37. 4'-AcetyL-Z-fluoro-4-(trans-4-heptyLoxycyclohexyl)-
biphenyl. '

38. 4'-AcetyLe2ffLuoro-4-(trans-4-octyLoxycycLohexyL)-
biphenyl.

39. 4'-AcetyL-Z-fLuoro-k-(trans-#-nonyloxycycLohexyL)-
biphenyl. | |

40.. 4'-Acetyl=2=-fluoro=4-(trans-4-decyloxycyclohexyl)-
biphenyl. |
41. 2=Fluoro=4'=propionyl=4=-propylbiphenyl.

42, 2=Fluoro=4'=-propionyl=4-butylbiphenyl.

43. 2-Fluoro~4'-propionyl=-4-pentylbiphenyl.
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bi phenyl . 46. 2- Fl uoro-4' - propi onyL- (trans-4-pentyl cycl ohexyL)- 5
bi phenyl . 47. 4' -Butyryl -2-fluoro-4-(trans-4-propyLcycLohexyl) - i+1}
bi phenyL. 48 »4' -Decanoyl - 2-fl uoro-4- (trans-4-pentyl cycl ohexylL) -

bi phenyL. 10, 409. 4' - Acetyl - 3-f Luor o_4-~(st Lans- 4- pent yl cycl ohexyl ) -

bi phenyl . Exanple 50 A solution of 7.2 g of NaNO2 in 25 n1 of water is

deed t £ £ Lz25
?trans 2 Seﬁ?i?ggiigﬂegyrgggfgﬂéﬁyféoﬁqﬁggx f O?thgy eoug hydrochl oric

acid at -5 in gbe couraeFQLogo54hoyFsp1oﬁb@ $9Luhg0m-bhu§yQ@?aueﬁdxyi>added
dropwi se, at 0-5 in the course of 1 hour, to a Cu(l) sal ution which
has been prepapeghérpm25 g of [err], 8. 8 g of NaCl, 6.3 g 20 of [err], 100
m of water and 40 m of 3296hydroch|oric acid. After the mxture has been
heated to 400 &6t half2enlLboubr4f+preoptoaltd (anrdnextr-penes Loythole2Eld~and
the product is worked up in the customary manner. 4'-Acetyl -

2-chLoro- 4-5tramphdnpént yl cycl ohexyl ) - bi phenyl” i s obtai ned. 25 Exanpl es 51
~to 55 The follow ng conPounds are obtai ned anal ogously to Exanple 50 from
t he correspondf#fig ami né'cBupyonlise-siuoro-4-(trans-4~propylcyclohexyl)~
2- Chl oro-4' - acet Leaygropylblphenyl 52.

2- Chl or 0- 4' - aclt atyl bi phenyL -16- 53. .
2- CbForo-4"- aCEEY' 4- pzth%ELRheT-E-fLuoro-k (trans—=4~pentylcyclohexyl)-
biphenyl. _
10_ 49. . 4'-AcetyL-3-fLuoro-4-(trans-4-pentyLcycLoﬁexyL)-
biphenyl.
Example 50

A solution of 7.2 g of Nayoz in. 25 ml of water is
added to a suspension of 36.7 Q of 4'-acetyl=2-amino~4~-

'15 (trans-4-pentylcyclohexyL)-Biphenyl in 150 ml of 15% agqueous
hydrochloric acid at =5° in the course of 0.5 hours. The
solution thus obtained is added dropwise, at 0-5° in the
course of 1 hour,-to a cQ(1> salt solution which has been
prepared from 25 g of CuSo, . 5H30, 8.8 g of NaCL; 6.3 g

20 of Nazso0s3, 160 ml of water and 40 ml of 32% hydfpchloric
écid.J After the;hixture has been heated to 40° for half
an hour, it is coéled and extracted with CHpaCly and the
product is worked up in the customary manner. &4'=Acetyl-
2=chloro=4=(trans=4-pentylcyclohexyl)=biphenyl is obtained.

25 Examples 51 to 55

The foliowing compounds are obtained analogously
to Example 50 from the corresponding amino compounds:
51. 2=Chloro=4'~acetyl=4-propylbiphenyl.

52. 2-Chloro=4'-acetyl=-4-butylbiphenyl.



54. 2-Chl oro-4'-acétyl -4-(trans-4-propyl cycl ohexyl)- bi phenyl. 55
2-ChLoro-4' -acetyl -4-{trans-4-pentyl cycl ohexyl)- 5 bi phenyL. Exanple 5‘. e
procedure followed is anal ogous to Exanple 50, but HBr is used instead’s

HCL and NaBr js used instead of Nad, and ) _

4' -acetyL-2-brono-4-(trans-4-pentyl cycl ohexyll9 = 10 bi phenyL i s obtai ned.
Exéngle 57 27 g_of [err] are added to. a mixture of 32.4 g of

2-fluoro-4-(tr gﬁs- 4- peRrFhdpepotd tplop-tilpthemein tarld i2d@ nyiL .of CS2 at 200,
while stirring,_,10 g of; a%%tic anhydride-15 are then added dropw se, while
stirring and béﬁring, &né tRé°ﬁﬁxf&P6tW§‘ﬁ6ﬂFéd“ﬁdﬁ?@ﬁ@@ﬁéﬁYWd@WﬁXVHé‘
“mxture is cooged fiktered and deconposed by being discharged into
hydrochloric a farfgé,'and 4' -acetyl -2-fluoro-4-(trans-4- :

entyl cycl ohex - bi phenyk ,Qf m,p._ .81 nd _c.p. 1700 is 20 obtained. The
gonpgunés nent?g%ed in%E¥g#%rgs42 P&eggchhiﬁéa8ﬁt2iH§@t3ﬂéyﬁd8ﬂﬁ5xl)
Exanpl e 58 88. §ign@hy4.-fl uoro-4'-pentyl bi phenyl - 4-carboxylic 25 acid
(obt ai nabl e by nltragion of 4'-pentyl bi phenyl-4- carboxylic acid to give
the 2'-nitro dekbWpikvee reduction to give the 2'-ami no conpound and a

Schi emann reaction) are boiled with 24 g of [err] for one hour, the m xture

I's evaporated, the resyhel pgocedd?eadod Lol i4€ ahd Logousl &0 Example 50,
~ but HBr is used instead of HCL and NaBr is used instead of
Nacl, and 4'-acetyLf2-bromo-4-(trans-4-pentchycLohexyL)-
10 biphenyl is obtained.
Example 57
27 g of AlClz are added to. a mixture of 32.4 g of
Z-fLuoro-4-(trans-4-pent;LcycLohexyl)-biphenyl and 200 ml
of €S, at 20°, while stirring, 10 g of acetic anhydride
15 are then added dropu#se, while stirring and boiling, and
the mixture is boiled for another hour. The mixture is
cooled, filtered and decomposed by peing discharged into
hydrochloric acid/iﬁe; énd 4'-acetyl-Z-fLuﬁro-4-(trans-4-
pentylcyclohexyl)=-biphenyl of m.p. 81° and c.p. 170° is
20 obtained;
- The compéqnds ment;oned in Exampleé 2 to 56 can
be.obtained analogously,
Example 58
28.6 g of"2'-fLuoro-4'-pentylbiphenyL-4-carboxyLic
25 acid (obtainable by nitration of 4'-pentylbiphenyl=4-
carboxylic acid to give the 2'=nitro derivafive, redﬁction '
to give the 2'=amino compound and a Schiemann reaction)

are boiled with 24 g of $0CL, for one hour, the mixture

is evaporated, the resulting crude acid chloride is



di ssolved in 150 m of toluene, 7.9 g of pyridine and 6 g of propanol ar
added and the m xture.is boiled for 2 hours. The m xture is cool ed and
washed with water and the organic phase is dried over [err] and evapora
PropyL 2'- 5 f Luor o- 4' - pent yLbi phenyL- 4- carboxylate I s obtained. 59.

- Met hyl 2'-f|uoro 4' - propyl bi phenyl - 4- carbdxﬂlare 60. Et hyl
2' NiKuoro-4' -pro ElpHen I-g—carboxylate Pr opy
2' -fluoro-4'- 68§P VEAeA ] c&ﬁb&fyﬁ&ﬂéenﬁz 7.9 g BthE”d’"e and 6 g.
2ot PR SEAB R el e sagiled for 2 nours.
2'-fluoro-4'-p y yls-4- carn bhax te.
5" _f1 Uuor o- 4" - &RQ FQ&QEEE hs4c§§}§§xé % asggd “1th0893F¥ and the organic
2' -f Luor o- 4' -pbggggbhghgyygd4og@rb§§¥bokyﬁn§7ev€§°ra% Mbth*%@%gﬁyb.

'2' -fluoro-4'-propyl bi phenyL-4- 15

2' -f{uoro-45- pmwnybbhnheaxht41§abh@hyhameca@%oxyLateDa%ybbta1ned

2' -fluoro-4'-propyl bi phenyl - 4- car boxyl ate. 70. Tr ans- 4- propylcycLohexyL
2' -fluoro-4'-psepyl - bnahapyl24-eaubebykakar039Lb?%henyL -4=carboxylate.
Trans- 4- but yl cycl ohexyL 2'-fLuoro-4'-propyl- biphenyl-4-carboxyl ate. 72.
Trans- 4- pent yl 69cLohexfith@'l- 2Ladlaos'o~pr opylop yhibdparylyl44canrtoxlydiat.e . 73
p-PLopyIphenyI 2' -f Luor o-4' - propyLbi phenyl -4- 25 carboxyLate. 74.

p- But yl phenyL 981<f | uor 8ravypr 8pyfhupinermé’ ~propalbdippeayd -47Barboxylate.

p- Pent yl phenyl 2'-f|uoro-4'-gropylblphenyl 4-+ car boxylLat e

62. Butyl 2'-fluoro~4'-propylbiphenyl=4=-carboxylate.

10 63.° Penfyl 2'=-fluoro=4'-propylbiphenyl-4=-carboxylate.
64. Hexyl 2'-fLuoro-#'-propylbiphenyL-4-carboxyLate.'
é65. Heptyl 2'=fluoro-4"-propylbiphenyl=4=-carboxylate.
66. Octyl 2'-fLuoro-é'-propyLbiphenyL-4-carboxyLate.
67. 1=Methylheptyl 2'-f}uoro-4'-propyLbiphenyLik-

15 carboxylate.

68. Nonyl 2'~fluoro=4'=-propylbiphenyl=4=carboxylate.
X 69. becyl 2'-fLuoro-4'-propyLbiphenyl-4fcarboxytate.
70. Trans=4-propylcyclohexyl 2'=fluoro=-4'-propyl-

biphenyl-4-carboxyLafe.
20 ?1. Trans=4-butylcyclohexyl 2'=fluoro-4*'-propyl-
biphenyl=4~carboxylate.
72. Trans=4~pentylcyclohexyl 2'-fLuor0f4'-propyL-
biphenyl=4=-carboxylate.
73. p=Propylphenyl 2'=fluoro=-4'-propylbiphenyl=4-
25 carboxylate. |
T4. p=Butylphenyl 2'-fluoro-4'-pEopylbiphenyL-4-
carboxylate.
75. p-Pentylphenyl 2'=fluoro=4'-propylbiphenyl=é4~

carboxylate.
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- 18 - 76. p- Met hoxyphenyl 2'-fLuoro-4'-propyLbi phenyL-4- carboxylLagte.
77. p- Et hoxyphenyl 2'-fLuoro-4'-propyLbi phenyL-4- carboxylate. 5 'ﬁfT?L

EthyL 4' -butyL-2'.-fl uor obi phenyl - 4- carboxyLate. 79. PropyL
-butyL-2' -f Luor obi phenyl - 4- car boxyl ate. 80. But yL
- butyL-2' -f Luor obi phenyL- 4-car boxyLate. 8118 -« PentyL
4'\butyl 2' -f Luor obi phenyL- 4- car boxyl ate. 82. HexyL
4' -butylL-2' -f LA&LODbI pheaylethooaph@ng latee.- flluo rb3-4 ' =p r o ply-Uditdhd e piss
4" -butyl -2 -fLuorobi phenyl -4- carboxylLate. 84. Tr ans- 4- propyl cycl ohexyL
. 4' -butyL-2' -f| s@rdeixytahe.- 4-carboxylLate. 85. Tr ans- 4- pent yLcycl ohexyL
' 4' -putyL-2'-fLuorobi phenyl- 15 4- carboxyLate 86. p- PropyLphenyL
- 4' -butyL-2' - f| dGrobi ph@mEthexypdvemondy 2 Lugiro=4 ' ~praparitbyi =4~
. 4' -butyL-2'-fLuorgbhi phenyL-4- carboxyLate. 20. 88. p- Met hoxyphenyl
4" -butyL-2' - f LEGFES @A 4- carboxyLate. 89. p- Et hoxyphenyL

" 4' -butyL-2' fl %roblph

~ Ethyl . 2'-flaor pen?&*ﬁlpﬁén?ﬁﬁﬁhyéﬁbduﬁﬂﬁﬂ? ipfignydré-carbgyylate.
2" -fLuoro-4"- p%ty' bi plagny L44C'a (%)zytl_g'eflg? obi ftIF_;é'{ylLlr-carboxylate.

2' -fluoro-4'- pentylblpheny
2.y Luoro-47- pgaly! bi Pl 4 -C-%rufmwzat-mu%%mphe%,NEI:.h-vJah%%nyLate.

2' \fliuor o- 4' - pent'yl bi phenyl - 4- carBoxy Lat
81. Pentyl 4'-butyl=2'=fluorobiphenyl-4=-carboxylate.
82.  Hexyl 4'-butyl=-2'-fluorobiphenyl-4-carboxylate.
10 83.  1-Methylheptyl 4'=butyl-2'-fluorobiphenyl=4=-

carboxylate.

84. Trans-4-propylcyqldhe£yt 4'=butyl=2'=fluorobiphenyl=-
4-carboxylate, -

85. Trans=4=-pentylcyclohexyl 4'=butyl=2'=fluorobiphenyl-

15 4=-carboxylate.

86. p=Propylphenyl 4'=butyl=-2'-fluorobiphenyl=4-
carboxylate,
87. - p=Pentylphenyl 4'-butyL-2'-fLuorobiphenyl-4-

carboxylate.
20 88; p=Methoxyphenyl 4'-butyL-Z'?fLuorobiphenyl-4-
carboxylate,
89. p-Etthyph;nyl 4'=-butyl=-2'=-fluorobiphenyl=4-

~ carboxylate.

90. EthyL-2'-fluoro-@'-pentyLbiphenyL-4-carbokylate.

25 91. Butyl 2'-fiuoro-4'-pentyLbiphenyL-4-carboxyLate.
92. Pentyl 2'-fluoro-4'-pentylbiphenyl=4=carboxylate.
93. Hexyl 2'-fluoro-4'-pentyLbiphenyL-4-carboxyLate.
9%. 1=-Methylheptyl 2'-fluoro-4'-pentylbiphenyl=4-

carboxylate.



L

- 19 - 95. Trans-4-propyl cycLohexyl 2'-flLuoro-4'-pentyl bi phenyl -
4- car boxylLate. 96. ~ Trans-4-pentylLcycl ohexyL _ _
2' -fLuoro-4' - pentyl bi phenyL- 4 carboxylate. -5 97. p- PropyLphenyl .
2' -fl uoro-4'-pentyLbi phenyl - 4- carboxyLate gg. p- Pent yl phenyL
2' -fLuoro-4'-pentyl bi phenyL- 4 carboxyLate - p- Met hoxyphenyl

2' NVuoro-4'-p Rt yLbi p s Lat 00 t nyL
2'-fLuoro-4'-p§ntyLb|pﬁ%%ﬁ j p{gpg L gléL H§9ﬂﬁiéﬁ'peeq¥¥%‘phe"yl'

2' -fluoro-4'- L%%%b Qg&*lcycLohexyL) blphenyl 4-carboxylLate. 15 102.
Pr opyl 2'-f|uor trans- propylcyclohexyL) bi phenyL- 4- car boxyLat e.

103. Butyl %¢.fLuor g wellg™agitd 1Ry, HAGHO ) -l . -
bi phenyL- 4- car boxyLat e. 1&5 Pg%: FRUIHHIGHO VA Dioro=4' =pentyLbipheny L

2'-fLuoro-4'- (MFam$b619nQpﬁLcycLohexyl) 20 Dbi phenyL- 4-car boxyl ate. 105.
HexyL 2'-fLuoro-4'-(trans-4-propyLcycl ohexyl)- biphenyL-4-carboxyLate. 106.
1- Met hyl hepSyL 92'.- f Luope-P4 oplytlipiesryd- 2r'e{Bluy®-Gr' ~pentylbipheny L=4~

hexylL) - bi phenyl - 4- carboxyLate. 25 107. ~Trans-4-propyl cycl ohexyl

2' -fluoro-4'-(caabox4lptepyl- cyclLohexyl)-biphenyl -4-carboxyl ate'. 108.
Trans- 4- pentyl cycLohexyl 2'-fluoro-4'-(trans-4-propyl -

cycl ohexyl ) - bi BBenyl - 4PcReipdx)pheay L1@9 - f Lugrorddmplepterhpipheny -4~

2" N\l uor o-4' - (trans-4- propylcyclo-
carboxyla

99. ' p-Methoxyphenyl 2'-fLuoro-4'-pentylbiphenyl-k-

10 carboxylate.
100. p=Ethoxyphenyl 2'-fLuoro-hf—pentyLbiphenyl-41
carboxylate.

) 101. Ethyl Z'ffLuoro-é'-(tran§}4-propylcycLohexyL)-

biphenytf4-carboxylate. _

15 102. Propyl 2'=fluoro=4'=(trans=4-propylcyclohexyl)-
biphenyl=4~carboxylate. |
103. Butyl 2'-fLuoro-4'-ﬁtrans-4-propyLcycLohexyl)-
biphenyl=4-carboxylate. o
104. Pentyl 2'-fLuoro-4'-(trans-4-pr§pchycLohexyL)-

20 biphenyl=4=-carboxylate.
105. Hexyl Z'TfLuoro-4'-(trané-A-propchycLohexyt)-
biphenyl=4-carboxylate.
106. 1-Methylheptyl 2'=fluoro=4'=-Ctrans=-4=propylcyclo-
hexyl)=biphenyl-4=-carboxylate.

25 107. Trans=4-propylcyclohexyl 2'=fluoro-4'=-(trans=-4-propyl~
cy&LohexyL)-biphenyL-4-carboxylateL
108. Trans=4-pentylcyclohexyl 2'=-fluoro=4'~(trans=4=-propyl-

cyclohexyl)=biphenyl=-4-carboxylate.

109. p-Propylphenyl 2'=fluoro-4'=(trans=-4-propylcyclo-
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- 20 - hexyl)-bi phenyL-4-carboxyLate. 110. p- Pent yLphenyL

2' -fLuoro-4'-(trans-4:-propylLcycLo- hexyl)-bi phenyL- 4- carboxyLate 111. - C:\

p- Met hoxyphenyl 2'-flLuoro-4'-(trans-4- propyl cycLo- 5

hexyL) - bi phenyL- 4- car boxyl ate. 112. p- Et hoxyphenyL

2' -fLuoro-4'--(trans-4-propyLcycl o- hexylL)=bephenyl - 4- car boxyLate. 113.

_Eth¥£ 4' - (trans-4-butylLcycl ohexyl)-2'-fLuoro- biphenyL-4-carboxyLate. 10

114. Propyl héxy(d+Baphénbutylexeborexyitr.2' - f Luor o-

bi phenyl - 4- car boxyLate. 115. But yL
-(trans-4-buty0cycLoperghtyRphihydr 2! -filpbenyk! 4{¢anbexktarepylt§clo-

PentyL 4'-(trans-4-butylcycl ohexyl)-2"-fLuoro- 15 bi phenyL-4-carboxyl ate.

117. - Hexyl ubxytbahéphebutyﬁcyetbhsx#b)eZ'-fLuoro-

bi phenyl - 4- car boxyLate. 118. - Met hyl hepty

4' - (trans-4- buﬂ?EeycLoReN?FPDZVPh?FMér Brﬁheﬁypré cAtBaRygrareropy Lcyrdo-

Tr ans- 4- propyl cycLohexyL 4 itrans 4- butylcycLo-

hexyl)-2'-fl oPSﬁVbHeh?Ehﬁnz r60§9[99éy $36- Trans 4- pentyl cycl ohexyL

(trans-4-bu cyclLo- X u heny! arbox | at e. 1
p-PropyIphenyII‘XE (traHsE§h§ﬁ;§%8 to% 3&§°£° 425 Fans=- pr°py%°y°L°'

f Luor obi phenyl b x L= 2 t yl phenyl
4'&Lyrans-4-bupyr53élgh % %Pfggﬁ blg%ényl 4- car boxylLate. 123.

p- thhoxyphenyhlé (tr§Qﬁgé Q“L¥k9¥ﬁgah35ME»1%yclohexyl) 2'-fluoro-

f1 uor obi phenyL- car box
' biphenyl-4-carboxylate.

10 114. Propyl 4'-(trans-4-bUtchycLohexyL)-Z'-fluoro-
biphenyl=4~carboxylate.
115. Butyl 4'-(trans-é-butylcyclohexyL)-Z'-fLuoro-
biphenyl=4~carboxylate. ' .
116. Pentyl 4'-(trans-4fbutylcyclohexyl)-Z'-fLuoro-
15 biphényL-4-carboxyLate.
117. Hexyl 4'-(trans-4-bﬁ£ylcycLohexyL)-Z'-fLuoro-
biphenyl=4-carboxylate. . .
118. 1-Methylheptyl 4'=(trans-4-butylcyclohexyl)=2'~
fluorobiphenyl-4-carboxytate.
20 119.  Trans-4-propylcyclohexyl 4'=(trans=-4-butylcyclo-
hexy()-Z'-fLuorobiphen}t-4-carboxyLafe.
120. Trans—-4-pentylcyclohexyl 4'=(trans~4-butylcyclo-
hexxL)-Z‘-fLuorobiphenyL-4-carboxyLate.
121. p=Propylphenyl 4'~(trans—-4-butylcyclohexyl)=-2'~
25 fluorobiphenyl=4-carboxylate.
122. p~Pentylphenyl #'-(trans?4-butylcycLohexyL)-Z'-
fLuorobiphenyL;A-carboxyLate. | |

123. p-Methoxyphenyl 4'=(trans-4-butylcyclohexyl)=2'~-

fluorobiphenyl-=4-carboxylate.
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.- 21 - 124, p- Et hoxyphenyl 4'-(trans-4-butylcycl ohexyl)-2'- R
f | uor obi phenyl - 4- car boxyl ate. 125.- Et hyl ' ;
~2'-fluoro-4'-(trans-4-pentyl cycl ohexyl)- -bi phenyl - 4- carboxyl ate, mp. 5375
"c.p. [err] 5 126. Propyl 2'-fluoro-4'-(trans-4-pentylcycl ohexyl)-
bi phenyl - 4- car boxyl ate. 127. But yl - 21 -
2" Mluoro-4'-(trans-4-pentyl cycl ohexyl)- bi phenyl -4-carboxyl ate, mp. 520,
~c.p. 120.30. 1224.  Perigthdefdhearyd- 4 -« ¢4 airis <% -Rnd M Gyl eyl =2 10
" bi phenyl - 4- car boxyl ate. 129. Hexyl _
2' -fl uoro-4" - (tfrlares-ob-ipdvetny leyact cairdsopy) -a e phenyl - 4- car boxyl ate. 130.
. 1-Met hyl heptyl 2'-fluoro-4'-(trans-4-pentylcycLo-
" hexyl ) - bi pheny128-car b@tydt &* =1fd uoirdt4* = € thraarss=4d~prmopll apyect acteeyl ) =
2' -fluoro-4'-(trans-4- pentylcyclohexyl)-bipheng -4-carboxyI%}e. 132.
Tr ans- 4- pent y| &j@hsmeniné—2anoayyiate » Mapaen$3H5°, c.p. 1ﬁ3}f .I
ent yl cycLohexyl)),- bi phenyl - 4-car boxyl ate.. 133. - p-Propyl pheny
2' - f I>/uo¥o- 42-(%4?)&3- 4- evyﬁwﬁcf?l'&l °7{*3'X'|§)qt)r-al(ﬂspﬂemnwl(%¥r°d®&ﬁ’atlé.‘ 134.
- Pentyl phenyl  2' -fluqrg-4'-(trans-4-pentylcycl o-
hexyl) - bi phen Tskreareedls

hexyL) - bi phenyP-BM&R 56 te- - Met hoxyphenyl

2' -fl.uoro-4'-(ykpans- 4- Lewcleq- XVl Rhenyl - 4- carboxyl ate. 25 136.

p- Ethoxyphenyl H%ﬁ'_.f I uo%g‘&?{" Ei(t rfgrli'so[}}i(é'ent(y r_(?a&cﬁ A p.enql:chycyL.o%.exyL% ’

hexyl ) - bi pheny ki neAaRMedrbo 1A, 0% .4, $28,0GL1 .09 AR Ning at Least
ol I ow :

. one conpound of the forrmula I f
128. Pentyl 2'~fluoro=-4'~(trans-4-pentylcyclohexyl)-

10 biphenyl-=4-carboxylate.
129. Héxyl 2'=fluoro=4'~(trans-4=-pentylcyclohexyl}~
biphenyl=4-carboxylate.
130. 1-Methylheptyl 2;-fLuoro-é'-(trans-4-pentytcycLo-
hexyl)-bjphenyL-4-carboxyLa:e.
15 131. Trans=4=propylcyclohexyl 2'=fluoro=4'-(trans=4-
pentylcycLohexyL)-biphenyL-A-carboxyLate..
-132. Trans-4-pentylcyclohexyl 2'=fluoro=4'~(trans=4-
pentylcyclohexyL)-biphenyl-4-carboxytate.
133. p=Propylphenyl 2'-fluoro-4'-(trans-4-pentchycLo-
20 hexyl)4biphenyl-4-carboxytate. |
134. p-PentylghenyL 2'-fluoro=-4'~(trans-4-pentylcyclo-
hexyl)=biphenyl=-4-carboxylate. '
135. p~Methoxyphenyl 2'-fLuoro-4'-(trans-4-pentylcyclo-
hexyLs-biphenyL-A-carboxylate.-
25 136. p=Ethoxyphenyl Zf-fLuoro-4F-(trans-4-pentchycLo—
hexyl)=biphenyl=4=-carboxylate. |
Examples of dielectrics containing at least one

compound of the formula I follow:
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- 22 - Exanple A A mxture of 28% of p-(trans-4-pentylcycl ohexyl)- <iji>
‘benzonitrile, 11% of 2-p-cyanophenyl-5-pentyl-1, 3-di oxane, 32% of ° ;
4-pentylL-4' -cyanobi phenyl, 9% of 4-(trans-4-pentylL- 5

cycl ohexyl) - 4' - cyanobi phenyl and 20% of 4'_-aeetyl - 2-fLuor o-

4- (trans-4-pentylLcycl ohexylL) - bi phenyl has an mp. of -11 and a c.p. of 800.
Exanple B A niggg&glng18@6of p- (trans-4-propyl cycLohexyL)- 10 :
benzonitrile, Yo Of p-(trans-4-pentylLcycl ohexyl)-benzo- nitrile, 13%

p- ethoxyphenyL trans- 4apEAR%LGEClLENRBRNR+ GRIRPaH AU ehd%P 1@y c Lohexy L) -
© p- et hoxyphenyl trans-4-butylLcycLohexane- carboxylLate, 14% of

p- met hoxyphenybehkaRs t4iRent MRy 6lf0 2 -pexgreepheovi-3i-@ emtd LFA%30idioxane,
- 4" -acetyl-2-fLuoro-4-(trans- 15 4-pentyl cycLohexyl)-bi phenyl has an mp. of
[err] and a c.B2%0b f[ ¢~plen thlaapi-& y@nd briiphteuvyd. ,09%13% &f-(trans-4-pentyl-
.p-(trans-4-ethyl cycLohexyl)- benzonitrile, 18% of
p- (1 r ans- 4- propylcd pblexiyd ylé)' ~syrnob 20 emiytlr jalnel 20 oodf 4'-acetyl-2-fluoro=-
p- (trans-4-butyl cycLohexyl)-benzonitrilLe, 25% of o
_ p- (trans- 4- pen¥yl(¢yenshéxplentiydersiiotheixyd,) ~b3rhemyl has an m.p. of =11
p- (trans-4-heptyLcycl ohexyl)-benzonitriLe and 16% of 4'- '
acetyI-Z-fIuoraﬂﬂ-etFaﬁs—@fp@%EchycLohexyl)-biphenyL has an mp. of [err]
and_a c.p. of 580. -23- .
.Example B
A mixture of 18% of p-(trans-4-propytcycLohexxL)-
10 benzonitrile, 26% of p-(trans-A-pentchycloheiyt)-benzo-
nitrile, 13% p-ethoxyphenyl trans=4=-propylcyclohexane-
carboxylate, 12% of p-ethoxyphenyl trans-4-butylcyclohexane-
- carboxylate, 14% of p-mefhoxyphenzL trans—=4=-pentylcyclo=-
hexanecarboxylate and 17% of 4'-acetyl-2-fluoro-4-(trans~-
15 4-pentylcyclohexyl)-biphenyl has an m.p. of -14° and
a c.p. of 77°,
éxample ¢
A mixture of 13% of p-(trans-4-ethylcyclohexyl)~-
benzonitrile, 18% of p-(trans-4-propylcyclohexyl)=benzo-
20 nitrile, 13% of p-(trans-4-butylcyclohexyl)~benzonitrile,
25% of p—(tranSf@-bentchyctoHexyL)-benzonitriLe, 15% of
p-(trans-4-heptylcyclohexyl)=benzonitrile and 16% of 4'-
acetyl=2=-fluoro=4=(trans-4-pentylcyclohexyl)=biphenyl has

an m.p. of =17° and a c.p. of 58°.
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Patent clains 1. HaLogenobi phenyl derivatives of the formula I r]
wherein [err] and [err] are each alkyl or alkoxy with in each case 10 C
atons, Cy is 1,4-cyclohexylene, Ph is 1,4-2phenylene, Qis -0-Cy- O )
-0-Ph-, mand n are each 0 or 1 and Xis F, d or Br. 2.

4' - Acetyl -2-fluoro-4-(4-trans-n-pentyl cycl ohexyl)- biphenyl. 3.

Pr.ocgss for the preparation of hal ogenobi phenyl derivatives of the fornula

| [err] wherein [err] and [err] are each al kyl or alkoxy with in each case
1 - 10 C atons, Cy. is 1,4-cyclohexylerie, Phis 1,4- phenylene, Qis
-0-Cy- or -0-Ph-, mand n are each Cor 1 and Xis F, O or Br,

characterised in that an am nobi phenyl derivative of the formula Il [err]
- 24 - wherein [err] , [err], Cy, Ph, Q mand n have the nmeaning given in
the case of fornuLa 1, is diazotised and the diazoniumgroup is then '

repLaced by an thtgnh3¥.knomn met hods, or in that, for the preparation of
a conpound of Fﬁe or amf [err] is alkyl, nis 0), a hal ogenobi phenyl
derivative of the formula Ill [err] wherein [err] , Cy, Ph. mand X have

the meaning giyen in the 688Ro8EphOh U GekivhiiU8aCHPdhet BoRnbRLPYXYIIC

acid of the formula IV

o . -
_ R -(Cy)m-<:i:>-Ph-co-(Q)n-RZ

X _ : 1
whefein R? and R2 are each alkyl or alkoxy with in each
case 1 - 10 C atoms, Cy is 1,4=cyclohexylene, Ph is *,4~-
phenylene, @ is =0-Cy- or =0=-Ph~-, m and n are_each 0 or 1
and X is F, CL or Br. - .

. 2 4'=Acetyl-2=-fluoro-4-(4-trans-n-pentylcyclohexyl) =

biphenyl.
3. Process for the preparation of halogenobiphenyl

derivatives of the formula I~

Y- (cy) ~Ph=CO- (Q) ~R?
X B

1 2

wherein R and R® are each akaL.or alkoxy with in each

case 1 - 10 C atoms, C},is 1,4-cyclohexyLeﬁe; Ph is 1,4-
phenylene, @ is -0-Cy~- or =-0-Ph-, m and - n are each 0.or 1
and X is F, CL or Br, characterised in that an amin;biphenyt
derivative of the formula II |

rl-(cy) -Ph-CO- (Q) -R
' 1I

* ¢ L M § =



[err] wherein [err] is alkyl with 1 - 10 C atons, or with one of i
reactive derivatives, in the presence of an acid or a Lew s acid,.
that, for the preparation of a conpound of the fornula | ([err] is a

oxy

and/or nis 1), a carboxyLic acid of the formula V [err] wherein Ri, oy,

Ph, mand X have t he nmeani ng given in the €Ase of formula I,

or one of its

reacti ve derivatives, iss reacted with a hydroxy conpound of the fornuLa VI
H(Q nR4 wherein R1 e% Cy, Ph, @, yand{/ﬂ aere 2“3‘3 VIEATE NS Fiyen

al koxy with 1

th 1 -

oy s aad]tﬂ'ehafvaéet o Forauts dody (i We fad St fk%wl?ﬂ’aaﬁwo%m ohe

of its reac- t d rd Viald oV &Ss o]l
| according té’"d% (rari11 as ncgr ol;gecnetd bd’fLélsnl qui dttcrygxtarﬂ% eI

AnddiE, for i a

ety for

el ectroopti Ca"th%'tSplf%\f Y eHarytion ofL'aqLHcﬂanJ JF‘J eF&MfLJ % (r2
I |qU| C

el ectrooptica 4 play el éments with at |east

ryst

conponents, char %qtkgru S8f g dhhata Q\taﬂcfbﬂeﬁ-loﬁgﬂn ; Qfmtvdtsu?e compgiend of
| ectro

the formula | according to O ai‘m opti cal
.based on a | i qwirghrayStzal cell, characterised in that the |
cell contains a dielectric according to C ajian5.

: Rl-(Cy)m' -Ph-H

1
hY

NS

X

di spl ay el enment
iquid crystal

III

wherein R1, Cy, Ph, m and X have the meaning given in the

case of formula I, is reacted with a carboxylic acid.of the

. formula IV

HOOC-R>

Iv

wherein R3 is alkyl with 1 - 10 ¢ atoms, or with one of

its reactive derivatives, in the presence of an acid or a

Lewis acid, or in that, for the preparation of a compound

of the formula I (RZ is alkoxy and/or n is 12, a cérboxylic

acid of the formula V

R]'-(Cy_)m— @ ~ph-COOH

X

wherein R1

+ Cy, Ph, m and X have the meaning given in the

case of formula I, or one of its reactive derivatives, is

reacted with a hydroxy compound of the formula VI

-a) -4
H-(Q) =R

Vi

-

UL
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- 26 - Cains (as printed) :
[err] 1. Hal ogenobi phenyl derlvatlves of the for- mula | [err] 5
wherein [err], C. Ph. mand X have the neaning given in the case

fornmula 1, is reacted with a carboxylic acid of the fornula IV [err]

|V wherein [err] and [err] are each al kyl. s .al koxy with in each case 1 -10
Ciatons Cy is 1 ,4-cyclohexylene wherein R3is alkyl with 1 -1 0 C atons,
or with one Phh‘e$e3n4ﬂl5h3%y|a€tfk%,xy0#1&h‘@0/'100rc @My, or, i n is 1,
itsreactivederivatives, inthepresenceof an acid mand n are each 0 o 1 and
Xis F, O orcBh alsor b2 ladwiyd aditth, 10~ 110 Chattomfsqr atnlte Qragpiamathave athea
2. 4'-Acety|-2-f|uoro-4-(4-trans-n-penty|cy-- conpound for the fornula |
([err] i al kompaaridgommiveal dimexthle) Tiasleermyfi .formula I, or one of its reac=-
is 1), a carboxylic-acid of the formula V 3.. Process for the preparation of
hal ogenobi - phdNgl d@€rivadtivessof t he fornula I [err]
V [err] wherein [err], Cy, Ph, mand X have the neanlnq given in the
case of formufa 1, or Use odt tihes SOPROUNAS \arfertdien fanmy afd a["é’r°r’]d’d'r% t@ach
al kyl or al kox in- derivatives, is reacted mnth ydroxy conmpound of
cach case 1. 16te i e ewgnf"zrscm HSIC ALY stiate FobRALT \iS AP s
1, 4- phenyl ene, H-(Q)n R4

VINCIn and n ar@tgg Hqﬁpt1°fl EF*aY ﬁ*eﬂﬁnts' Br, charac- terised in tHAat

an ami nobi phegyl deri Yf’ltq'u‘é% erytsbc"al et R 03t r‘MotJ}1]caL1(bi§-

atoms, or, if'nis fornu

al 50 be al kyl Wiy heﬂtemﬂer@g %Ocms 2B QAN NV d Ny %nwafmw the

case of fornmula 1,

one of its re%%talr\é%twﬂs\é%t IfWe%-h & ause.eeafstt fw\ecwmmumtofustheéarﬁwrajl

ac- cording to Caim1l as conponents of liquide crys- tal dielectrics for
el ectroopti calofdithrl & r@lBE Tt Bc D rdiligiwad cvayist al. di el ectric for-

el ectrooptical dis- wherein [err]. [err] Cy, Ph, 0, mand n have the nean- -
play el enmentséwith at Elextiroopt icatstdilspday element based on a liquid
crystal cell, characterised in that the Lliquid crystal cell

contains. a dielectric¢c according to Claim 5.

R
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ing given in the case of fornula 1, is diazotised and ponents, @
characterised in that at |1east one com the diazoniumgroup is the

repl aced by an X atom ponent i$S a <€ogpoeind of the fornula | accordi ng by
known nethods, or in that, for the preparation to Caimil. of a conpound

of-the formula | (R2 is alkyl, nis 0), 6. Electrooptical display elenent
based on a Iig- a hal ogenobi phenyl derivative of the formula Ill wuid
crystal cell, characterised in that the liquid crystal cell contains a
dielectric according to Caimb5. - 27 - Revendications (as printed)
[err] IV 1. Derives d' hal ogenebi phényl e de
formule I ou R3 repr6sente un alcoyle en C1 a C1 0, Rl..Cy) - Ph- CO
2 1 Qu avec undes derlves reactifs en presence d'

aci de OUcigimen agk ds- iflgedseWi S, TolCy) T

n
TR ce quit

pour preparer un conpose de forrrul e Qu

| (R2 =al tohtalogenstipheny! —detiyatives pfathe foeagir un acide Rl et RZ representent

chacun uUmal coxy avec a car boxyl i que de fm,gm}, &' \o\C PROHGnd Ringvetfie hedhindd
atonmes de caP. (é}@n ~Ph=CO-(Q) _-R2 given in the case of formula IRis rédcielt with a

- Ph- COOH reﬁresente un darbbxgig@tid bty foemes IVPh
represente un 1, 4- ph nyl ene, Q represente - Oyocoge - 0- Ph- v
ot~ wherein R" and R2 are eanhatkpi or atkoxy afiteit | un

Oy, Ph, e SRC amscor T eroenemedonnol AL S e a

ou Br. Phals 4-;h::gtl‘ege,L i ot Br - or a Lewis acid, or in that, for the preparation of a
4 - Acltyl 'E,ﬁ i ﬂ Q,g&n,, _Bg,qg,gyl Wy-  codtpoum fdethefeanutdi(RYie sikoxgacd/pfrs,
cl ohexylaomkm .{ye is 1), a carhepytic agid of thedergeialYydr oxy de

X

wherein R* and R2 are-each alkyl or alkoxy with in
each case 1-10 C atoms, Cy is 1,4-cyclohexylene,
Phis 1.4-phenylene, Q is -O-Cy- or -0—-Ph—,
m and n are each 0 or 1-and X is F, Cl or Br, charac-
terised in that an aminobiphenyl derivative of the
formula Il

rl-(cy) m-@ ~Ph-co-(Q) k% I

Nﬂz

wherein R. R2 Cy, Ph, Q, m and n have the mean-
ing given in the case of formula |, is diazotised and
the diazonium group is then replaced by an X atom
by known methods, or in that, for the préparation
ot a cuinpound of the formula | (R2is alkyl, nis 0),
a halogenobiphenyl derivative of the formula 111

- Réphenyl derivatives.of theformuildi phenyl e de f or mul e

R~ (cy) m—@ -Ph~CO-(Q) n.-nz L

fornmul e V8. Bocdss mméaareharqﬁmeptamatgembu-de derives ﬂ@ ggl og’ —Ph-COOH v-

X
wherein R*, Cy, Ph, m and X have the meaning
given in the case of formula [, or one of its reactive
derivatives, is reacted with a hydroxy compound of
the forrﬁula i

H-(Q),-R¢ ' vl

"~ wherein R? is alkoxy with 1-10 C atoms, or, if nis

1, can also be alkyl with 1-10-C atoms, and Q and
n have the meaning given in the case of formula |,
or one of its reactive derivatives.

4. Use of the compounds of the formula | ac-
cording to Claim 1 as components of liquide crys-
tal dielectrics for electrooptical display elements.

5. -Liquid crystal dielectric for electrooptical dis-
play elements with at least two crystal com-
ponents, characterised in that at least one com-
ponent is a compound of the formula | according
to Claim 1.

6. Electrooptical display element based onalig-
uid crystal cell, characterised in that the liquid
crystal cell contains a dielectric according to
Claim 5.
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(f. [ =\ . 2 R4 represente un al coxy en Cl 0
et peut egale- -(Cy) . -Ph-CO: (Q mt, si n =
representer un alcoyle en C1 a CI' 0 et eu27 - e

Qet n ont la signification donnee pour la formule R et R2 repr esent ent
chacun un al coyle ou un 1, ou avec uh de ses dhrives roactifs. alcoxy
avec~a chaque fois de 1 A 10 4. Application des conposes de fornule |
sel'on atomes de carbone, | a revendi cation 1 conme
conposant s pdGerdii ggtgg,s s printedyf EPr €sente un 1, 4- cycl ohexyl ene,

triques a cristaux |1 quides pour el ements d affi- Ph HOOC- Répresente unv
1, 4- phenyl erle Dérivés d’halogénebightnge defofidid - Opt bgues. Q represente
-0-Cy- ou -0-Ph- 5. Di el ectri B@ représanitesiraalooyle et GUa 688 pour
ele- met n Ri‘/-a(ICem- ReIetod (eALRREe 0 ou PU@'@CU"desesd?evﬂssﬁa@t'fﬁﬂfw%mgéun
el ectro-optiques avec nmoins X" r efFigss geide

%ﬂ &d
deux conposgnts A cri st’hux |i qui des, caract @H’ g;‘f,"é{g a'e# ne ﬁip'%g"alfa'@ﬁe

di azote uaneer’verdﬂré@éﬂtéﬁ@chactﬁ{hn%oﬂ}lav@éla noi Bﬁbwn&.eavm Vest un conpose

bi phenyl e de f or nmohbagudfbis de 1 4 10 atomes de car- - e for | selon |a
revendi cat jon 1. Rane, 2 - Ph-Co- (Q 2 R-(Cydp- ~Ph-GROHE| eneny .
d' af fi chaggy, el ectf‘3 ’e u é%bﬂg@'énm) ~-Ph-Ca- (Q/ .nR 11

d wae cellgle A cy LEn aractarlge en ce que Ixka cellule a

cristaux |mgtm deSveﬂ@ﬂt’drﬁHﬂta&QO b@e?c' NH2  R*, cy, Ph, met X ont la signification donriéb &l €
selon la r’évendl cepiégante, CRL, BrR2, Cy, Ph, Qlafomede in ont | a si gni fication
don- nee p Etydr2rfiioeo- 1(4-|@ransn<pant¢|ey -qu' onu LR fpdes dErivisyéastisupe

di azoni ur K T‘V 'paé@’ffr ocedes connus par un AYSSHE SRBPORE BysrQxy de tererieWpour

pr epar er %ﬁ (‘é‘i‘fﬁ? 'ala@‘#e&ﬁwﬁﬁé'h?lpqe R2 = al coyl e, . rH=(Q))-R3n falt readir
an dkri vo " dPHAYRgY d'EﬂephenyI e de for- mul eobll

- Qu ( _P M et X+ @pissdnts uhialgtilyleh Cal CTOb frarstale-
pour la for mJFe ka7 ’h&? m:}r box&l | qumedtesuh@ﬂmbéseln\ér un alcoyleen C12a C10
ou . 0 etnontla sngmflcatlon donnée pour la formule
R*etR?  représentent chacun un alcoyle ou un I, ou avec un de ses dérivés réactifs.
‘alcoxy avec a chaque fois de 1 3 10 - 4. Application des composés de formule | selon
. atomes de carbone, la revendication 1 comme composants de diélec-
Cy représente un 1,4-cyclohexyléne, triques & cristaux liquides pour éléments d’affi-
Ph représente un 1,4-phényléne, chage électro-optiques.
Q représente —0—-Cy~- ou ~O-Ph- 5. Diélectrique a cristaux. liquides pour éié-
metn valent I'un et I'autre 0 ou 1 et ments d’affichage électro-optiques avec au moins
X represente F, Clou Br, deux composants A cristaux liquides, caractérisé
caractérisé en ce qu'on diazote un dérivé d’amino- ‘en ce qu'au Moins un composant est un composé
biphényle de formule 1l de formule | selon la revendication 1.
1 6. Elément d’affichage électro-optique & base
RO=(Cy) - ~Ph=CO-(Q) n"m2 " d'une cellule a cnstauxghqundes caractérisé en ce
: que la cellule & cristaux liquides contientun dnelec-
trique selon la revendication 5.
i NHz

ou

R',R2 Cy,Ph,Q, metnontla sngmflcatlon don-
née pour la formule |, puis en ce qu’on remplace ]
groupe diazonjum: éelon des procédés:conntis par
un atome de X ou.en ce que pour préparer-un com:
posé de formufe’|' (R2 ‘= alcoyle, n-= 0) on fait
réagir un dérivé d- halogenebnphenyle de for-
mule {1} e . Lo

R'(c"’m' Sanem oy

ot *
R, Cy,Ph,met X ontla sngmfucatlon donnée pour

la formule | avec un acide carboxyllque de formule
v
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