“0v#90, 183 Description The invention relates to new pol yhal ogenoarorati c
conpounds of the formula | [err] wherein Y and Z are each al kyl, al koxy or
al kanoyl having 5 in each case 1 to 12 C atons, [err], CN, [err] NH2 OH,
Qis one or two identical or differgng 5gqgﬁals selected fromthe gy
cefiprising Ph, Cy, 1,4-bicyclo- [2,2;2]oCctylene and 1, 3-di oxane-2,5 ,
[err] to [err] are each H F, O or Br, [err] is alkyl having 1 to 4
atons, Ph- 10 R2 or [err] is alkyl or alkoxy having in each case 1 - 12 C
atons, or CN, Ph is 1, 4-phenylene and Cy-i $ 4, 4-cycl ohexyl ene, subject to
the proviso that not nore than one of the radicals [err] and [err] and not

"nore than one of the radicals [err]besadipeioh is a hydrogen atom .15
Li ke sim | ar compounds, for exanple those known from European Lai d- Open
Specification 0,019, 66¢, inwestienbsebhates tannde mebrhatogenpanemas iof
liquid-crystal di- electrics, particularly for displays based on the prin-
ciple of thecPBPyREscef| thenkopmesa-host effect, the 20 effect of the
def ormati on of aligned phases or the effect of dynam c scattering. The
i'nvention was based on the object of finding new Iiquid-crystal conpounds
Suftable for use as conponents of |i g d-grystal dielectrics. This object
has been -2- achieved by providi ng/tre\conpounds of the formula I. It
has been found that the conpoundsYs¥ “mula | are excgllentLy sui tabl e
for use as conponents

b X3
wherein Y and Z are each alkyl, alkoxy or alkano)L héving
5 in each case 1 to 12 C atonms, -COOR1, -0—C0-R1, CN, Noz,
NH2 or OH, @ is one or two identical or different radicals
selected from the group comprising Ph, Cy, 1,4-bicyclo~-
- [2,2,2]octylene and 1,3-dioxane-2,5-diyl, X1 to X4 are
each H, F, CL or Br, R1 is alkyl having-1 to 4 C atoms, Ph-

10 R2 or Cy—Rz, R2 is akaL,of alkoxy having in each
case 1 - 12 C atoms, or CN, Ph is 1,4-phenylene and Cy is
1,4-cyclohexylene, subject to the proviso that not more
than one of the radicals X1 and Xz énd not more than one
of the radicals X3 and X4 is a hydrogen atbm.

15 Like sfmilar cémpounds, for example those knoﬁn
from European Laid-Open Specification 0,019,665, these
substances can be used as components of Liquid—crystat di-
'eLectrics, particularly for displays based on the prin-
ciple of the twisted_ceLL, the guest-host effect, the

20 effect of the deformation of aligned_phases or the effect
of dynamic s;attering.

The invention was based on the object of finding

new Liquid-crystal compounds suitable for use as components

of Liquid—prystaL dielectrics. This object has been



“B&71M quid-crystal dielectrics. In particular, they pernit 5 a considerable
latitude of variation in the dielectric anisotropy and in the optical )
ani sotropy. Furthernore, they exhibit high-average dielectric consta

val ues and thus a high dissolving power for conducting salts and for

i hr oi ¢ dyestwiéged 1y providingl tihé heoppioends ab €, tbbéefcompbanlls of the
formula | are colourless and formliquid-crystalline nesophases in a
tenperature range whithhas beeoufebhg phatethéocomwbednds-obptheal use.
Conpounds of the fornula | which are optically 15 active are suitable as
chiral dopi nfosawseahceserercehbeptbpasaitablef fepnovesr @i eopparsestsych as
can.be used for Wi t e- Tayl or dge cells, The invention therefore relates

the conpound®?of 1#&d TBFhﬁFéL ApHeE BrACHr ocklsPPBF TEH ?F'pFEbér%?th 20
h t d t hat ft f La Il Z' CN
or Lorr] nc £Pp3 1oty EFTREREpEe  RE valhFhEN hai BB caPeFEHEA: oc i th
t d i th
wherein v angh 3 RELESY pand BT §a5€§¥§% o TaBePopy "G ERE EHePppLe Lo C,

Z 1N a resul}ipoe cRRPUNG; gi L@ﬁaéeénula&é c§FiF EohstinEOPHELEEdanEl 0 an

alkyl, al koxy or anoyl gfroup vl ng C atons 1 n each case or into an
5 [err] or tROE] a OROYR- dTEEo L NYRAT pORe Rl $Or T EbABGEL AL HBL USCaRE ¥HR COm

pounds of the formula | as conponents of |iquid-crysta dlelectrlcs to
l'i qui d- crystahcﬁirehecayessueﬂﬂt ai ni ng at |
10 | In the pure state, the compounds of the formula I
afe colourless and form lLiquid-crystalline mesophases in
a temperature range which is favourably placed for electro-
optical use.
Compounds of the formula I which are optically
15 active are suitable as chiral:dopiﬁg substances for the
preparation of cholesteric phases such as can be used for
White~Taylor dye cells.
The invention therefore relates to the compounds

of the formula I and to a process ‘for their preparation,

20 characterised in that a compound of the formula II

X' x2
2z 11
Xt x3

wherein 2' is CN or NO2 and X1 to X4 have the meanings

indicated, is reacted with a reactive derivative of a per-
carboxylic acid of the formula III

25 Y-Q-COSH . I11



* 4east one compound of the fornmula | and to el ectr_boptical 10 di spl éy
.elements containing dielectrics of this type. 1 In the previous and
faollowing text, Y, Z Q [err] to [err4,3Rh, Cy and Z' have the neary

{1 ndi cat ed, unless anything contrary is expressly i ndi cated. The co S
‘of the for mwhe rle ienbr el GoriEorendsh el Megn irtgs fiold iowitred paantdaliformul@e |1 a
to. It: Y-Ph-WZ la Y-Cy-WZ b Y-Bi-WZ

Ic Y-Di o-W Xesired, the radicpalo@’' in a resulfinm W@ound of the |¢e

Y- Ph-Cy-WZ If Y-Ph-Bi-WZ ) ' Y- Ph-Di o- W Z

| h Y- Cy- Ph- formula I (Z = Z'p-125converted~gq5g(%ﬂ\mg§yL, alkoxy or |j
IY;nQ\/{_ g: :szlianoyL group l?lalw% A:IZ \czgtog‘s aneachI LcaYseBorPh1|rbtoZ an

|Y;BI Do \QJ%'”ZY-L‘}" -|§°‘\R¢z°" '%'%megms“‘\( Di o- Di o- {/\?ZY_D'-O o Wzlt

wherein, for the sakg Ofi i foh i ddlGtdL'¥d the use of the com-

-pounds of the formula I as components of Liguid~crystal
die(ectrics,_to Liquid-crystal dielectrics containing at
least one compound of the formula_I and to electrooptical

10 display elements containing dielectrics of this t}pe.

In the previous and following text, Y, 2, Q, X1 to

X‘,.R1, RZ, Ph, Cy and Z' have the meaning indicated,
unless anything contrary is expressly indicated.
The compounds of the fdrmula I embrace compounds

15 of the following partial formulae Ia to It:

Y-Ph-W~2 - Ia
Y-Cy-W-2Z Ib
Y-Bi-W-2 Ic
YfDio-WfZ id
20 Y-Ph-Ph-W-2Z ' ie
Y~-Ph-Cy-W-~2 If
Y-Ph-Bi-W~Z Ig
Y-Ph-Dio-W-2 Ih
Y-Cy-Ph-W-2Z . - Ii
25 Y-Cy-Cy-W-2 1j
Y-Cy-Bi-W-2 Ik
Y-Cy-Dio-W-2 It
Y-Bi-Ph-W-Z Im

Y-Bi-Cy-W-2Z In



&

B (bmpounds of the fornula I, and also la to

4. * 3 [err]-phenylene radical, Bi is the 1,4-bicyclo- [2,2,2]octylene
radicaL and Dio is the 1, 3-dioxane-2,5- 10 diyl radical. The conpounds of
the formula Ib, and al so those of the fogndl ae la, lc, le, If, |li &

are preferred. In the conpounds of the formula |, and also Ib, Id,
11, In and |p to N+BipBdFdrZed stereoi somers 15 are those in
t wo substltuents on the cycl ohexyl - ene radicals and the di oxanedi .
radi cal s are each inYrﬁé'Pﬁany-éosition in delation to one another. The
al kyl', aLkoxy and al kangyl groups in the com pounds of the formula I, and
also lato It, are pFePéPaBgy"z linear. AIR@l is preferably ethyl,

n- pr opyl , n-butyl Bent¥ n- hexyl, and al so, preferably, nethyl

n- heptyL, n-octyl, AYLC! yn aécyl n- undeéyl or n-dodecyl. Alkoxy. is
preferably nethoxy, ﬁtonx nyRLOPOXy, n- but oxy, n- pentoxy or n-hexoxy and
al so, pref rably, t8x§ H 25 oct oxy, snonoxy, n- decyl oxy,

n- undecyl oxy or n- doqeﬁgk DY - %Ikanoyl IS Qreferably acetyl, propionyl,
butyryL, valeryl or hexanoyl "and al so, preferably, formyl, heptan- oyl ,

octanoyl, nopgBPEkn,decaneKk. sunqesaneybv9&(f qggﬁPEP%Y%EXbFSECQES al kyl

al koxy or al kAngyk> gnouppheapLeneasharebily Be Gt ikpROnt anee hegause of

‘better solubility in the customary |iquid-crystal base materials, but are

of 5 inportbRge,pavtitgukbael yadicabi aad dapi g subsuaBGGSoxhheLhes—are

optically active. Branched groups of this type

10 diyl radical.

.The compounds of the formula Ib, and also those of
the formulae Ia, Ic, le, If, 1i and Ij, are preferred.

In the compoqnde of the formula I, and also Ib,
Id, 1f, Ih to Il, In and Ip to It, preferred stereoisomers

15 are those in which the two substituents on the cyclohexyl-
ene radicals and the dioxanediyl radicals are each in the
trans-position in relation to one another.

The alkyl, alkoxy and alkanoyl groups in the com-
pqunds of the formula I, and also Ia to It, are preferably

20 Linear. AlkylL is preferably ethyl, n-propyl, n-butyl, n-
pentyl or n—hexyL, anq also, preferab(y, methyl, n-heptyl,
n-octyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. Alkoxy
is preferably methoxy, ethoxy, n-propoxy, n-butoxy, n-
pentoxy or n-hexoxy and also, preferably, n-heptoxy, n-

25 octoxy, n-nonoxy, n-decyloxy, n-undecyloxy or n-dodecyl-
oxy. Alkanoyl is preferably acetyl, propionyl, butyryl,
valeryl or hexanoyl and also, preferably, formyl, heptan-
oyl, octanoyl, nonanoyl, decanoyl, undecanoyl or dodecan-

oyl.



a

a8 a rule do not contain nore than one chain branching. Pre
al kyl radicals are isopropyl, 2-butyl (= 1-nethylpropyl), i
2 met hyl propyl ), 2-methyL- 10 butyl, isopentyl (= 3-nmethylb

met hyl pentyl » 3- nmet hyl pentyl, 2-ethyl hexyl, 2-heptyl (=

Br’ 2-octyl (= 1- et hoyd et s) ;o oreierfathdrancherthdl ey radicats,

| sopropoxy, 2-methyl propoxy, 2-nethyl butoxy, 3-nethyl butoxy,

ferred branched
sobut yl

utyl),
1-met hyfl |

2- met hyl pentannt a T imeg oy grentteakya Ll K let ko xhb drexidkya n oly-Ureg irou dee xaaey and

1- net hyl hept oxy; preferred branched al kanoyl radicals are
2- et hyl but yegdas Bty bruto/f yimp or-trastdey Iprarusrod f, @ therh
2-et hyl hexanoyl . Specifically, Y is preferably alkyl and Z
CN or [err] hetheadiussiongroart wewbﬂdms)ftade ba s dlarreﬁrobaehﬁy
and al so 2, 5-di hal ogeno-1, 4- phenyl ene, di hal ogeno-1,

T F i Rl ogonci WPoF TATEAR (RATL, 913 T 4oh ok A0 B T S
2,3,5, 6- tetrqpalo eno-

also O or B¢ é?ﬁ@&é%ﬁ%ﬁ%?%‘ﬁﬁpﬁJ%E%Li 4p%ﬁ§%ﬂéﬂ€¥e

sobutyryl,

yﬁqk#ht&ﬂﬁm and

Is 20 preferably
buY-HieRf ene
henylepe 2,3,5
s

f.er abtl F and
ARG

6-f1uoro-1, %sﬁmewe;edoogp% AP s SRIEM e § byl gy o0l Y

\inear al kyl “havi ng err] or

preferably & Jode fiag %ﬁf&?ﬁ f%lt'k&& 3.rdt als GAd Oile‘?upHd‘ijh

is, in addition, preferably a koxy avi ng especi al

atoms or CN.(5 1- methy[ﬁmﬁbfnyuxlyukhﬁyltJEBiIMéEHjidr&HfL)

pared by nethods which are in thensel ves known, such a

e [err]
B

f“HiHE%Hylpre'

10 butyl, isopentyl (= 3-methylbutyl), 2- methprentyL, 3-

methylpentyl, 2-ethylhexyl, 2-heptyl (= 1-methylhexyl) or

2-octyl (= 1-methylheptyl); preferred branched alkoxy

radicals are isopropoxy, 2-methylpropoxy, 2-methylbutoxy,

3-methylbutoxy, 2-methylpentoxy, 3-methylpentoxy, 2-ethyl-

15 hexoxy, 1-methylhexoxy and 1-methylheptoxy; preferred

branched alkanoyl radicals are isobutyryl, 2-methylbutyryl,

3-methylbutyryl, 2-methylpentanoyl, 3-methylpentanoyl and

2-ethylhexanoyl.
Specifically, Y is preferably alkyl and

20 preferabty CN or NOZ.

Z is

The radical W can preferably be 2,6-dihalogeno-

1,4-phenylene and also 2,5-dihalogeno-1,4-phenylene, 3,5-

dihatogeno-1,4-phenylene, 2,3,5-trihalogeno-1,4-

phenylene,

2,3,6-trihalogenc-1,4-phenytene or 2,3,5,6-tetrahalogeno-

25 1,4-phenylene, halogeno being preferably f and atso CL or

Br. W is especially 2,6-difluoro-1,4-phenylene, 2-chloro-

6-fluoro-1,4-phenylene or 2,6-dichloro-1,4-phenylene.

R1 is preferably Llinear alkyl having 1 - & C

2 2

atoms, Ph-R™ or Cy-R™.



* “ar'e*described in the Literature (for exanple in the stand- ard work such
as Houben-Weyl, Methoden der O gani schen Chem e (Methods of O gan

Chemi stry), Georg-Thieme-Verlag, 10 Stu$tgart), specifically under tion
;caondi tions which arezknown and suitable for the reactions neptione

“His connection it Rs h§serebesthie gbkrhkkaviieootsrRafialbned - which are in
t hensel ves kno but are pot nentioned herz ip2greater detajl. 15

The startin%rng?%r?ﬁ?§séah? Fhe gRsPYRF N2k so e 1HrmY ?ﬁééffﬁv’in such a

manner that _th re n 1so-. lated fromt reacti ong, m xt ure ut are
e at or yPPEELTEECY Ot et 00 1 6E CRERLRELGnde &1 TnertBEnti &1 Mhe
conpounds o regil a | can be prepared by 20 first reacting a

toie 6PN

benzonitrile derivatlvé_(preferably 2, 6- diquOrobenzonitriLe,
2-chLor o- §- fl uor obepgoni &b b Gn @€ %fGtﬁéChépﬁ@pgn?99+ér'h@)e@@eﬁ, pre-

ni trobenzene derivative (preferably 2,6-di fl uoronitrobenzene,

2-chl or 0- 6- b4 #@d Oby Nhé £ POSHZERNEc BT aPe 6ifli ENE MO0V & € ObeoERPe3uoh sbe fornul a
25 11 with a reactive derivative of a percarboxylic acid of the fornula |1

(preferabl yame t dhe str tiséer iof théel i verataré el for Wakxahp Canibether sreandn situ
\fromthe corresponding acid chloride of the fornula Y-Q COC and the
correspondi agd ab&kyk s hysiu opez oxk debemeWent whlehhodhen der 70rgakyschyeoup
contains, in particular, 1 - 6 C atons, but is referabl¥ tert.-butyl; or
with a di acGhepie oiteitheds ot ¢oganie Grhe;wwov?) croryyThiere-Yernteseon is
preferably carried out in the 5 presence of an inert solvent, for exanple
benzene,1¥nsb%hb9%5tét §%ﬁbbfbfﬁfbé pREsEehe abHbien oc ane T hhoht YRiFD

are known and suitable for the reactions mentioned. 1In

this connection it is also possible to make use of vari-
ants which are in themselves known but are not mentioned
here in gfeater detail.

15 The starting materials can, if desired, also be
formed in situ, in such a manner that they are not iso-
Lated from the reaction mixture, but are immediately
reacted further to give the compounds of the formula I.

The compounds of the formula I can be prepared by

20 first reacting a benzonitrile derivative (preferably 2,6-
difluorobenzonitrile, 2—chLoro-6-fLuorobenzonitrile or
2,6-dichlorobenzonitrile) or a nitrobenzene derivativ;
(preferably 2,6-difluoronitrobenzene, 3—chtqro—6—fLuoro-
nitrobenzene or 2,6-dichloronitrobenzene) of the formula

25 11 with a reactive derivative of a percarboxylic acid of
the formula III (preferably with an ester of the formula
Y-Q-Co3akaL, which can be formed in situ from the
corresponding acid chloride of the formula Y-@-COClL and

the corresponding alkyl hydroperoxide and in which the



Eﬁéférably between 60 and [err] If the per-ester is formed in situ fr
the acid chloride, it is advisable to add a base, such as pyridine or
triethylamne in order to 10 neutralise tzhe hydrogen chloride forned.
arting materials of the fornulae Il and Il and their reactive
Seflvatlves aléylogroue montadast, Kmopartiikui@re dases tthayomar b tpr epar ed
w thout difficulties by standard processes of organic chem stry from
conpounds 15 iknows fler@ilivhd elritt.ebattole. olrf wdédi red,i aiclyeé O rgxdde @f t he
‘[err] group in the product thus obtained of the formula | (Z = Z') can be
converted i ntdeadorRat ar YalRchO-8- DTHQSQFﬁ)hs possi bl e, for exanple, to
react a 20 resulting_nitrile & wi th an organonetal lic com pound
of the fornula R-M (Wﬂéﬁefﬁaﬁ ‘Q“aPEyPrﬁéﬁfﬁall FaII‘Gdapﬁﬁs1anth is myd,
M Br, £ giye the corres- ket on e = al kanoyl haV|ng

2. 12 C a?oﬁ%fée F&f & aSPy’ﬂﬁﬁérsPﬁggggstg §*3BRY tP6H§EBF'a’G§|gnard 25
reaction or 9En§ra%a%t‘tl nggletrgtgl;‘ggn elflue | | S gp9| ag?hé Igéefrrtt 1§%|°\ient for

exanpl e an efher, such as daiethyl

tetrahydrof upgRfePabeyN¥drQedhPgn. aﬁHCH199 be@4eQﬁe Ber gké#urg g%6mefh

Sokvents of this type, at tenperatures between abouit abod

m xture -8n kstuhenchydhe! ¥ged, cﬁllsfr%@m Xt' ﬁsa'ad%!%%% 6 d rd"e‘!ﬂ um
for exanple by neans of hydrochloric acid, sulfuric acid err

tenperaturesbbebweeucabestp9raadnabevttFSéthyébthEdﬁﬁ GFdEhetBOVWU|a I (Z
= CHO are obtainable, 5 for exanple, fromthe nitrites (I, Z = CN) by
means of [8rngubralése] tha tydtbgknethébride formed.
| The starting materials of the formulae II and IIl
and their reactive derivatives are for the most part known,
~in some cases they can be prepared without difficulties
by standard procésses of organic chemistry from compounds
15 known from the Literature.
If desired, the CN group or the NO2 group in the
product thus obtained of the formula I (Z = Z') can be
converted into another radical Z.
Thus it is possible, for example, to react a
20 resulting nitrile (I, Z = CN) with an organometallic com-
pound of the fofmula:R-M (wherein R is alkyl having 1 - 11
C atoms and M is MgCL, MrBr, Mgl or Li) to give thé corres-
ponding ketone (I, Z = alkanoyl having 2 - 12 ¢ apoms),
preferably under the customary'cpnditions of a Grignard
25 réaction or of a reaction yith organo-Li compounds in an
inert solvent, for exgmpte an ether, such as diethyl ether,
diisopropyl ether or-fetrahydrofuran, or a hydrocarbon,

such as benzene, or -a mixture of solvents of this type,

at temperatures between about 0 and about 80°. The mixture



e fetrahydrofuran or by nmeans of [err] in diethyl ether using Stepher
met hod. Conpounds of the formula | wherein Z is an alkyl 10 group are

obt ai nabl e, for exanple, by reducing thg ketones (I, Z = al kanoyl) us{Tg
.Cl enmmensen’ s nmet hods (by neans of zinc, amal gamated zinc or tin and

hydr ochl or i ciaict Ken P yed 6 B &d j Mp 6 @EALOKSTRl £OMeR i 60 50! 4k § Ormed i im, a
het er ogeneous phase contai ni ng wat er/ benzene or water/ 15 toluene at

t enmper at ur esf et eveemp by  MBéa ras1do L 20y ) o O L of 1 3\0a € §d Ki sihindur { bya eredins  of

hydrazi ne, preferably in the presence of an alkali, such as KOH or OH, in
a high- boilémNisplvemt bemie mat wif et hyé bneey| yoait db and eathgy end2@lycol at
t enper at ures between about 100 and [err]) 20 Am nes (I, Z =

[err]) can be preparfdefyydesief nghe htomukd Eohbouneto)|arg ebteindblegr
exanpl e by hydrogena- tion over a netal catalyst, such as Pt, Pd or Raney
Ni, whi chyca%‘”él C2MRL 6y LR The (hEt T bh9s of Lan? oXi Y (B6rmRaABspPE [err])

- - on- char -, 25, coal i
et ool vert AUEE s T tad e A Ot s : 3T AT LE SeE | acetate, .
. hydro- f | tji ¢ ac] | _

and [orr] artf chaer rAREfin BEE L Peahe S SREFRDRELLET SR EETL ERBE .2

route, for exajw, ek -9 nascent hydrogen, which can be
produced using t :sg%stengéﬂgme' Zn/ NaOH, [err] or Sn/HCL, or by neans of

5% by di azot i sing ¢ he e o O L Y R onestFi Ton by
boi l'ing. 100 ageduEadtONoedi e @) rf &€ example, by reducing the ketones
(I, Z = alkanoyl) using Clemmensen's methods (by means of
zinc, amalgamated zinc or tin and hydrochloric acid,
preferably in an aqueous-alcoholic solution or in a
heterogeneous phase containing water/benzene or water/

15 toluene at temperatures between about 80 and 120°) or of
Wolff-Kishner (by means of hydrazine, preferably in the
presence of an alkali, such as KOH or NaOH, in a high-
boiling solvent, such as diethylene glycol or triethylene
glycol at temperatures between about 100 and 200°).

20 Amiﬁes (1, 2 = NHZ) can be prepared by reducing
the nitro compounds (I, Z = Noz), for example by hydrogena-
tion over a metal catalyst, such as Pt, Pd or Raney Ni,
which can also be present in the form of an oxide (for

'exampLe Ptoz) or on a ﬁupport (for éxample-Pd-on—char-

25 coal, Pd/CaCO3 or Pd/SrCOs) in an inert solvent, such as
methanol, ethanol, isopropanol, ethyl acetate, tetrahydro-
furan, dioxane or acetic acid, at temperatures between
about 20 and 100° and under pressures between about 1 and

200 bar, or by a chemical route, for example by means of



but~ih a customary manner using a salt or an ester of nitrous acid (such as
[err] or butyl nitrite) in an aqueous acid nmedium and the resulting

diazoniumsalt 10 solution can then be_dgcanposed by hydrolysis at N
tenpera- tures between about 50 and [err] Al koxy conpounds (I, Z = alk
are-“obt ai nabl g kY ealtk¥hatrioa@nt NanERENRLA bk, pZoduCkl, uthagPhaROk yReens ‘
preferably first converted into a phenate, for exanple 15 being converted

into the correspandi,ngnailsdHi, TavaH,pboRabe byi/HCE3t BENbywnkelanklaof, KOH,
[err] or [err] This phenate can theﬁ be reacted with the correspondi ng

al kyl halide sncsyl/Honat & srodiahkyﬁdeslbatuangézerably in an inert

sol vent, such as dcetone, “di net hyl formam de or 20 di net hyl sul foxide, or
an excess of aqueous 8heaglsodd, 3l eoRHDi @rEackiterinrRbbeat feenpapaplees

bet ween about 20 and O 100 Acylating the phenols (I, Z = OH or their reac-
tive derivati b¥sdiPeRtdsipgxfihecanings &f .t Re=f YHpdl and sybsrRAUEPEH or
reactive derivatives of the latter |eads to the corresponding esters (I, Z
= [err] ). Esf&cemgpsifdonobyubgitipg-= BOAREY 15AL 188t SPRaBrecBY M Ted

hydrol ysing the niitriles (I, Z = to gi.ve the rrespaondi ng carboxylic
adigs (I, Z :°Efrﬂw,af&PngHﬁﬁVem%H%ﬁﬁ Hgﬂﬁpiﬁesﬁggiﬁﬁ159 eStgrlﬁ - neans
of aqueous al ¢cohql i | kal i t ragur eq . 2Q.a about
[err] and sub§§é38%§|3°ﬂgaéfﬁkﬁ gggsgﬂéar§3x9§%?€agﬂggqg%)tﬁgiEqreactive

?g;LY?;LVGS Wt e8Ls0acRal ReQfiuRheanks ¢RE FRSul 24RY! @ibebhliufl sWikh
10 solution can then be decomposed by hydrolysis at_tempera—
tures between about 50 and 100°.
Alkoxy compounds (I, Z = alkoxy) are obtainable
by alkylating the phenols (I, Z = 0OH), tﬁe phenol being
preferably firsf'converted into a phenﬁte, for example
15 being converted into the corresponding alkali metal
phenate by treatment with NaOH, KOH, Na2c03 or chos.
This phenate can then be reacted with the corresponding
alkylL halide or sulfonate or dialkyl sulfate, preferably
in an inert solvent, such as acetone, dimethylformamide or
20 dimethyl sulfoxide,'or an excess of aqueous or aqueous-
alcoholic NaOH or KOH at temperatures between about 20 and
100°.
Acylating the phenols (I, Z = OH) or their reac-
tive derivatives with carboxylic acids of the formula
25 R1-COOH or reactive derivatives of the latter leads to
the corresponding esters (I, Z = -0-C0-R1). Esters of the
formula I (Z = C00R1) are obtainable by hydrolysing the

nitriles (I, Z = CN) to give the corresponding carboxylic

acids (1, Z = COOH), for example in an alkaline medium by



‘sidetivatives thereof. Suitable reactive derivatives of the car boxylic

acids of the formulae I (Z = COOH) or [err]-COOH are, in particular, th%@

acid halides, above all the chlorides _ang kromdes, and also the anhydrL
nd azides. Suitable 10 reactive derivatives of the phenols of the for

(Z = OH) orgedfnd Ner &l uilsS AfcdiA fOralla { &t Jeeipard Uiy thetwed@r,
the correspondi ng netal phenates, for exanple sodi um phenate or potassium

phenate, or red@lt Acam altrsut T %stard fsuaidquentl yathemdtaigaputiesear ri ed
out 15 in the presence of an inert solvent. Suitable solvents are, in
particul ar, efdvrexyiSich eidsdioat yte at hargc tdiven-deduivdt atererwith alco-
tetrahydrofuran, dioxane or anisole, ketones,4such as acetone, butanone or
cycl ohexanoneho sriaresphendrs asf diheetfof fwrarefn e or wHdspreRd ik d

hexamet hyl tri am de, 20 hydrocarbons, such as benzene, toluene or xylene,

hal ogena- tederynakciwaortherassh as carbon tetrachloride or tetra-

chl oroet hyl'ene, and sul foxi des, such as, di ret hyl sul foxi de or, sul fpl ane.
Wat er - i mmi sci bl e sol vihtiekk 'eﬁﬁfe?n’t‘%f’geﬂ-e'b’tl“sqtyy‘ffes L%‘Ie ‘l‘ﬁ SHLYHR S i me i n

order to renove, azeo- 25 tropic disyillati t he, e formed, [n the
esterificati cﬂf’q%e% st aflsﬂré'!”'ﬁe ixcsj (2 SO %%é@b‘?%%ﬁ&” aan'fe'ex}:ﬂéss of an
organi ¢ base,_for.exanpl e ridi { nol i r | ] he
sol vent for t%aertekﬁ‘élr?nﬂfg‘i cta'kioeiyoénc."J?'ﬁ"e‘-=I L&qué;s(r)’l -ﬂﬁ\g%t%Lolne{:% P @gﬁe%ﬁﬁ ed

out in the ahgenee,of aar?:P'a'LfsoOé’ Lanffdr fXESPAf 0Yz FAdD] Y SiepLdBge t he

corrponents I n the presence ol S | um acetate. The reaction terrperat ure i s
usual |y bejyesdsc b0 &ndef eFd{i W LTeF aley Prdweed o0 wadrd@iila N(these 5

tenperatures the esterification reactions are, as a Jule,
OH) or of the alcohols of the formula R -OH are, in parti-

cular, the corresponding metal phenates, fqr example
sodium phenate or potassium phenate, or metal alcoholates.
The esterification is advantageously carried out
15 in the présence of an inert solvent. Suitable solvents
are, in particular, ethers, such as diethyl ether, di-n-
butyl ether, tetrahydrofuran, dioxane or anisole, ketones,
such as acetone, butanone or cyclohexanone, amides, such
as dimethytformamide or phosphoric acid hexamethyltriamide,
20 hydrocarbons, such as benzene, toluene or xyLene,_haLogena—
ted hydrocarbons, sUéh as carbon tetrachloride or tetra-
chloroethylene, and sulfoxides, such as dimethyl sulfoxide
or sulfolane. Water-immiscible solvents can advantage-
ously be used at the same time in order to remove by azeo-
25 tropic distillation the water formed in the esterification.
When suitable, it is also possible to use an.excéss of an
organic base, for example pyridine, quinoline or triethyl-
amine, as the solvent for the esterification. The esteri-

fication can also be carried out in the absence of a sol-



coplete after 15 minutes to 48 hours. In an individual case, the reaction
conditions for the esterification depend largely on the nature of the
starting materials used. Thus a free carppxylic acid of 10 the fornmula

is as a rule reacted with an al cohol or phenol of the formula Il int

preSence of avehtpPngorCédamfDé EXagPhEl 2 Weaeimy €lcé dcompiehenss hydr enkl oric
acid or sulfuric acid. A preferred reaction procedure is to react an 15
aci d anhydri deresenespeti sbd yumancatatiechl ori de with the phenol or al cohol,
preferably in a basic nmedium bases of inportance being, in particulgr,

al kali metal hydroxi debe sexht dsn sbemper afdroxisleusuapby abetweenydbBxi de,

al kali metal carbonatgs or bicarbonates, such as sodi umcarbonate, 20

sodi um bi car bamdt £25@ ot anse fer ek pobateeonr ol asandint®P- - cabbohheee al kal
netal acetates, such as sodi um acet ate o;aggtassiun1acetate, alkalipe earth

metal hydroxi HeBPeEREWr S Ehe cPEhe RV B! 6% BFaoF 42RT c@bBsedS BuEH'8s tri-
t hyl am ne, i dj | ytidi pg, [ ']1di i nol i ne. 25 ' Th
gieregpl?gs 2 é%?h?ﬁ% ?ﬁgéﬁg?gnﬂgﬁ?L%ﬁlggn@éseg%EQZI?g 15, preferably g to
12 ts, includj t, . L. h
canstito onts are prbfordniDEEI a0 EFFEO Phie ChebbF1 R F¥hdiLiodboeBh 1e"

substances, | Py DALLLEH ffch DK NUPRUDLAREET on £hd2nabBlongEngnko the

cl asses conpri sing azoxybenzenes, Dbenzy deneani | i nes, bi phenyls,
terphenyls, péeayt;Rg ﬁ¥€éph§K¥|osPEDZOﬁﬁ@§1aph$@¥|cQFbSYﬁLQHGXYHd of

cycl ohexanecar boxyl at es, phenyl cycl ohexane, cycl ohexyl bi phenyl s,
cycl ohexyl ¢gctpe PohpxbacsI  ¢ycaohexylaphéhotedesith, dnbabeohsl obexyl ben-
phenol of the formula II1I in the presence of.a strong
acid, for example a mineral acid, such as hydrochloric
acid or sulfuric acid.
A preferred reaction procedure is to react an
15 acid anhydride or, especially, an acid chloride with the
phenol or alcohol, pfeferably ﬁn'a basic medium, bases of
'importance being, in particular, alkali metal hydroxides,
such as sodium hydroxide or potassium hydroxide, alkali
metal carbonates or bicarbonates, such as sodium carbonate,
20 sodium bicarbonate, potassium carbonate or potassium bi-
carbonate, alkali metal acefates, such as sodium acetate
or potass;um-acetate, alkaline earth metal hydroxides,
~such as calcium hydroxide, or organic bases; such as tri-
ethylamine, pyridine, lutidine, collidine or quinoline.
25 The dielectrics according to the invention consist
of 2 to 15, preferably 3 to 12 components, including at
Least one compound of the formula I. The other constitu-

ents are preferably selected from the nematic or nemato-

genic substances, in particular the known substances,



»en€s, 4,4'-bis-cycl ohexyl bi phenyls, phenyl pyri ni di nes or

cycl ohexyl pyri m di nes, phenyl di oxanes or cycl ohexyl di ox- anes, optio
hal ogenat ed stil benes, benzyl phenyl etpers, tol anes and substituted
cinnam c acids. The nost inport- 10 ant conmpounds which are suitable

tehst it uent Sb@lfor{%% O ST/pd ad L 44 4 LCEEREST §ind mzsoimmbe benzyli-

characterised by the formula IV [err] V wherein A and E are

- each a car bogywd ari @fndre;ewwwsﬂyms,l&émge@yss,emwus&rr ngy ©f o k &gy g+ oup
conprising 1,4-disub- stituted benzene and cycl ohexane ri ngs,

4, 4" - di substbéniealt s phenegiy L pdre gy clyst exhyelx acyee lboide xcaree oyt xlyat ehigxane
systens, 2,5-disubstituted pyrimdine rings and 1, 3- di oxane ri ngs,

2, 6- di subst i phered saphs et ame, o hyalyoxy DD miagint bl egec bollexyLcyclo-
tetrahydronaphthalene qui nazol i ne and tetrahydroqui nazoline, Gis

- CH=CH- 5 hexanes, p«xgkg@exx}pquthalenes,_ [3 cx(}qpexylben—
-[err] -CO 0- , Lerr] 25 CO S
[err] - CH=N-2enes, 4,4 ﬁﬁwweﬁl%‘@@%ﬁgl%h?fbﬂcPY'L"f'bdh'é?%g%ﬁ

r ef er abl chlorlne or r err are a
&éanow giy BHels fbb%ﬁw# Mwahig i4genes e‘f’é"r%%'??"’ﬁ{)gt%y‘
- car bon oB one ese a e
or Br. In nags?s’ofoq 1eosnealc J%%%e'&atg %nd ?ne ftf heﬁ% %)néeH Es,
anot her, Onet&faﬁﬁ?sﬁhéEgubst1tuted cinnamic acids. The most import-

10 ant compounds which are suitable as constituents of Liquid
crystal dielectrics of this type can be characterised by
the formula IV

RS—A-G-E-R4 ' Iy
wherein A and E are each a carbocyclic or heterocyclit

15 ring system consisting of the group comprising 1,4-disub-
stituted benzene and cychhexane rings, 4,4'-disubstituted
biphenyl, phenylcyclohexane and éyclohexylcyciohexane
systems, 2,5-disubstituted pyrimidine rings and 1,3-
dioxane rings, 2,6-disubstituted naphthalene, dihydro-

20 naphthalene and tetrahydronaphthalene, quinazol ine and

tetrahydroquinazoline, 6 is  -CH=CH- -N(0)=N-
-CH=CL- -CH=N(D)-
-c=C- ~CHy~CHy-
-c0-0- -CH,-0-
25 ~-C0-S~- ‘CHZ-S‘

-CH=N- -C00-Ph-C00-
or a C~C single bond, L is halogen, preferably chlorine,
or CN, and Rs'and R4 are alkyl, alkoxy, alkanoyloxy or

alkoxycarbonyloxy having up to 18, preferably up to 8,



Gal s being in nost cases an al kyl or al koxy group. Many 5 substances of

this type or mxtures thereof are comer- cially avail able. The dielect

according to the invention contain abeut30+1 to 30, preferably 2 to 25[3%

of one or nore conpounds of the fornmula I. 10 . The dielectrics

_ cor di ng tocahbonnaénmsgnoarenprepatEdsenradnanher1mhabh0|§N»nNFtseIf
customary. As a rule, the conponents are dissolved in one anothe prefer-

ably at el evd®gd Gégpefat&keorl$r-|nIBomdétngf thesppepapovnds B ove the

clear point of thg major constituent is 15 selLected, the conpl eteness of

t he dlssoIV|ﬂgdp?océ§§ éaﬁfﬁéeﬁbséf9%d°ﬁar?PEEF&F#y°%&s?fyth8§enﬁéﬁé of

sui tabl e addltLves It |s possible to nDdIIK { gld cr st al d el ectrics
according toS®he PRIBA FBN"PHRE sERBES AByatRN ?ﬁe? %nyb% B48a i H28Ky 20

thi s type & SoPSRFnFER el pnbct e ¥EREVRES S¥pELERT oce oEBRRRLES T
detail in thg1ggtfrggy§p bfpr exanple, it is possible to add dichroic

dyestuffs or su ances nodi fying the dielectric 25 ani sotropy, the -

- viscosity, the condU€ﬁéva§¥L@@é#¢£stQecakagngeea Phet DRy ORERbhCcBRRESA:
Substances of this type are described, for exanple, in German O fenl egungs-

schriften 2, 200ud2@.12t848036¢re e PZBL $32, t&, 385, £84f EnéSOrOB8re2, 637, 430,
2,853, 728 and 2,902,177.  -14- The exanpl es |ch foll ow are intended to
i1 us- tratecbheoumuenbeﬂhmnfhﬂmﬂtbln1t|ng it. In the exanples Mis the
melting point and C the clear point of a

10 The dielectrics according to the invention are

-5(

prepared in a manner which is in itself customary. As a
rule, the components are dissolved in one another, prefer-
ably at elevated temperature. If, in so doing, a tempera-
ture above the'cLear'point of the major constituent is

15 selected, the completeness of the dissolving process
can be observed.partipularly easily.

By means of suitable additives it is possible to
modify the liquid-crystal dielectrics according to the
invention in such a way that they can be used in any

20 hitherto disclosed type of liquid-crystal display eLemgnt.

Additives of this type are familiar to those
skilled in the art and are described in detail in the
Literature. For example, it is possible to add dichroic
dyestuffs or substances for modifying the dielecfric

25 anisotrop}, the viscosity, the conductivity and/or the
alignment of the nematic phases. Substances of this type
are described, for example, in German Offenlegungs-
schriften 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.



“liqutd-crystalline substance. In the previous and follow 5 ing text <¢’
percent ages are percentages by weight; all the tenperatures are quoteoé%f’
degrees centigrade. "Wrking up in the_uggal manner" neans the fol |l ow 0
i.f necessary, water and/or an organic solvent, such as toluene, [err] or
[err] i's added, the phesessapeesepaiahedollbe arganneehdephase iilsus-

evaporated and the residue is purified by chroma- tography (silica gel)

and/ or cryst alrlait@atihen.inkeanibe ¥i2hguaf Liaritingutigl hydr dper exiade lasd 7. 9

g of pyridine are added at [err] to a solution of 21.7 g of 15

t rans- 4- pent ¥l dgcltbeenainedagboryihitc aadi § ¢heocitgeri poiod of & benzene.

After stirring at [err] for one hour, the pyridine hydrochloride fornmed is

filtered of f laaeidscrysda2lgng substapsszonilnrithe grevigysdand fvd Loy ution

of the resulting per-ester. After boiling for 16 hours,, %oolin , .20 washt ng
with wated ari®9ek&pdr REMSENtA9E SpAGRULE MCENSARES PYed ey 5Hr8ﬁ3t53faphy

(silica gel and tol uene) [

to give . . " :

2, 6-di f| uor oEMPETAFLrES,AREy FUPLEEndRy OPOBERZ0SRNE B 296 or MP & 1§ 9%he
foll owi ng are ohtained anal ogQuslyufr h 5 L ndi i I des
and: t he corr@gpdﬁdfﬁﬁ Héﬁ%é-%%P%F¥legggbgnﬁp%ogggégﬁggg' Gg %%c%s%@Ay;

i fluoro-4-(tr -4-pent vl ls@h L enRen int sl , CH,CL
fIuoroy}f%?r%ﬁ?fifngﬁhéréégﬂghg?%ﬁ%pgén%gﬁﬁt?fl§°Luene 272
fLuor 0u4- (chedns- 4sClalidleyCleplaeprlakeliCns@Nislebialra ted,” thel@rganic
fIuoro-4-(traﬁs-4-propy|cyclohexyl)-benzonltrlIe
f1 U4@r ophalsler FRS wdralplirialt@YC la@lde Xt Nle) TREAHQRI tilsi p&irified by chroma-
fl uoro-4-(trans-4-hexyl cycl ohexyl)-benzonitrilLe

tography (silica gel) and/or crystallisation.

<

2,5-d
2, 6-di
2, 6-di
2, 6-di
2, 6-di
2, 6-di

Example 1
9 g of tert.-butyl hydropéroxide and_7.9 g of
pyridine are added at 10° to a solution of 21.7 g of
15 trans-4-pentylcycLohexanecarboxy}ié acid chtoride in 100
mL of benzene. After stirring at 10° for one hour, the
pyridine hydrochloride formed is filtered off and 13.9 ¢
2,6-difluorobenzonitrile are added to the solution of the
resulting per-ester. After boiling for 16 hours, cooling,
20 washing with water and evaporating, the product is puri-
fiéd by chromatography (silica gel and toluene) to give
2;6-difLuoro-4—(fran;-4-pentytéycLohexyl)—benzonitrile,
m15°, ¢ 0%
The following are obtained analogously from the
25 corresponding acid chLorides and the corresponding benzo-
nitriles or nitrobenzenes:
2,5-difLuoro-4—(trans-4-pentchycLohexYL)-benzonitrile
2,6-difluoro-4-(trans—4—methylcyclohexyt)-benzpnitriLe

2,6-difluoro-4-(trans-4-ethylcyclohexyl)~-benzonitrile



2?6-aifluoro-4-(trans-4-hepty|cyclohexyl)-benzonitri{e 5

2,6-di fluoro-4-(trans-4-dodecyl cycl ohexyl)-benzonitrile

3, 5-di fl uoro-4-(trans-4-pentyl cycl ohexyl,k-benzonitrile

gxghLoro 6-fl uoro-4-(trans-4- nethylcycl3 exyl) -benzonitrile
2=Chl or 0- 6- f buRL@441 (b3S~ jiq%hg¥kQ§ ﬁg?%pclom%Q§?qL%ghz%fdtr1Le

2-chl oro-6-fl Goro-4-(trans- benzoni'trile

2-chl or o- 6- fbu@naw4tﬁb&en%-4twﬁﬂ9¥kCMszt%&!kbn@QQ%QUbE%&bﬁ1tr1Le
2-.chl oro-6-fluoro-4-(trans-4-butyl cycl ohexyl)-benzonitril

2-chl or o- 6- fEueFaﬂ4{obwans-4tpeﬁhykcnekzhe&xhbn@apzonbbh&bﬁ1tr1Le
2-chl oro-6-fluoro-4-(trans-4-hexyl cycl ohexyl)-benzonitri

2-chl or 0- 6- f Ruérdi4Lipprans-4thapsykefiepohtxyk)l oherzoni-benkenirite
2, 6-di chl oro-4-(trans-4-met hyl cycl ohexyl)-benzonitrilLe

2, 6-di chl oPo246(¢drifhyosocthfitcpobohedpbpchényohbhekyd) - benzon1tr1le
2,6 I chl oro- 4 (trans 4- propyl cycl ohexyl ) -benzonitrile
2, 6-di chl or o34 (Fﬁéh§°4°b6r§FE?GFoheRyh)YbemzbnheuVL% begzon1trlle
2, 6-di chl oroz4-(trans-4-pentyl cycl ohexyl)-benzonitrile 2
2?6 |chlor021°%£P5ﬂs ZfEERVPc§cF6ﬁéR§T? ~BehPyhFYFipBexyl)-benzonitrile
[
[

I
“ai bromo- 4 tPFBRES4 ARG PCELF bF °€§§ﬁ?m§§£é§§'§%iht@§ryu benzonitrile
i1 ugr oot branT L 4o p8Rk L BV e BRERE O gﬁ& hekytE-pgnzonitrite
9, 6- t¢9rELEHPBPoébi?Eﬂgﬁoéhp?Pthgy Fgﬁi ?QEQr&PBtBenzon1tr1Le
i fluoro-4-(trans-4-(trans | cyC

y|) benzophthibPo-6-Ffluoro-4- (tranf -4~ butylc cloheryt) beni8n1tr1te
2,6-di fluoro-4-(trans-4-(trans-4-ethylcycl ohexy )-cyclo

hexyl ) -benzod+thibeo-6-fluoro-4~Ctrans-4-pentylc clohexyl) benzonitrile
2,6-di fluoro-4-(trans-4-(trans-4- propylcyclohexyr ) -cyclo-
hexyl) benzodtthlbeo-6-fluoro- 4 (trans=4- hexchycLohexyl) benzonitrile
| 2- chloro 6-fluoro-4~-(trans~-4~heptylcyclohexyl)- benzon1tr1Le
15 2,6~ d1chLoro ~4-(trans-4-methylcyclohexyl)-benzonitrile
2,6—dichloro-4—(trans-AfethchycLohexyl)-benzonitrile
2,6—dichlbro-4-(trans-4-propchycLohexyl)-benzonitrile
2,6-&ichLoro-4-(trans—4-butylcycLohexyL)-benzonitriLe
.2,6-dichLoro—4-(trans-4-pentylcyct6hexyt)—benzonitrite
20 2,6—dichlqro-4—(trans-4-hexylcyctohexyl)—benzonitrile
2,6—dicﬁlofo-4—(trans—4-heptylcyéLbhexyL)-benzonitrile
2,6-dibromo-4-(trans—4-pentylcyclohexyL)-benzonitriLe '
2,3,5-trifLuor0f4-(trans-44pentyLcyclohexyL)-benzonitrile
2,3,6-trifluoro-4-(trans-4-pentylcyclohexyl)-benzonitrile
25 2,3,5,6-tetrafluoro-4-(trans—4-pentylcycLohexyl)—benzo-
nitrile
2,6—difluoro—A-(trans-A-(tran§-4-methylcyctohexyl)-cycLo-
hexyl)-benzonitrile —

2,6-difLuoro-4—(trans-4-(trans-4-ethchycLohexyL)—cyclo-



) <6-di f| uor 0- 4- (trans-4- (trans-4-butyl cycl ohexyL)-cyclo- 5
hexyl)-benzonitrilLe, M [err]

2,6-di fluoro-4-(trans-4-(trans-4-penty cpcl-ohexyl)-cycl o-
fhexyl ) -benzonitrilLe

$6-di f | uor o- 4- ( threanys- )4-b(etrrza:mt4‘ Hexyl cycl ohexyl ) - cycLo-
hexyl ) -benzonitrilLe 10

2,6-difl uorc?—'&‘(chrfd-nslrm'(‘t'r(aﬁfsi@‘f@'rfttwW‘tﬂ%&ﬂ)’ﬂ-%qﬁexyl) cyclo- :

hexyl) benzonitrile
2-chl or0- 6-f1 uord\%y(lt’r’élrfs"zzpfutrfaﬂse 4- met hyl cycl ohexyl ) -
cycl ohexyl)

2 chi or o 6. AL TR AT AT A i Y U e Lo

cycl ohexyd ) - benzqni f.1,i
2- chl or o- g6 f Luorg' zf(y(L[)r anesnzZPTttrra"ane'4 Mpr opyl cyc1| oonexyL)

cycl ohexyl) {eélzooinﬂttfdrjoe% (trans-4-(trans I4cypﬁ ntyl cﬂst_ohexyl)--cy.clo—_

2-chl or o- 6- f uoro- 4- (trans-4- (trans-4-buty

.cycl ohexyl) - benzqpd iy (i )-8 ek o i G 1@ 0- 6-f | uor 0- 4-(
Yrans-4-(trans-4-pentyl cycl ohexyl )- cycl ohexyl)-benzonitrile

~ 2-chl or 0- 6- f4 L di AU d i M~ A (dr s e e 431 ,oheooyd Dohexy L) —cyclo-
cycl ohexyl) - benzoni tril e

2- chl or o- 6- fIuorme%xuxfuén#bdiﬁmﬁEe4-heptylcycLohexyL) 25

cycl ohexyl)-benzonitriLe

2, 6- di chilr @ A~(d Ffine rb~(4TGTans et tyd ansct ottty Loyl ahexy L) —cyc lo-
hexyl) benzonitrilLe

2, 6-di chl oro- 4-(th%NKLMrRQW%HE&Qr¥k¢W1cyclohexyl) cycl o-

hexyl) benzaonitrile

2, 6-di chl or & ZF-’(Ltqraﬁ]sé-Jl(‘HraPns‘t‘4Up‘rm‘l‘t>/cq [ANSGA NS ey clohexy L) -
hexyl) benzonitrilL

2, 6-di chl or o- 4- (t?%ﬂEPWFYWHEHE$WFQﬂﬁSﬂkﬁﬁﬂ ohexyl) - cycl o-
2-chloro-6-fluoro-4-(trans-4-(trans—-4-ethylcyclohexyl)-

15 cyclohexyl)-benzonitrile
2-chloro-6-fluoro-4-(trans-4-(trans-4-propylcyclohexyl)-
cyclohexyl)~benzonitrile |
2-chloro-6-fluoro-4-(trans-4-(trans-4~butylcyclohexyl)-
cyclohéxyt)-benzonitrile
20 2-chloro-6-fluoro-4-(trans-4-(trans-4-pentylcyclohexyl)-
cyclohexyl)-benzonitrile |
2—chLoro—6—fLﬁoro-A-(trans-4-(trans—4-hexylcyclohexyL)-
cyclohexyl)-benzonitrile
2-chloro-é6-fluoro-4-(trans-4-(trans-4-heptylcyclohexyl)~-
25 cyclohexyl)-benzqnitrile
2,6~dichloro-4-(trans-4-(trans-4-methylcyclohexyl)-cyclo-

hexyl)-benzonitr?te

2,6-dichLoro-&-(transi4-(trans-4-ethytcyclohexyL)4cycLo-

hexyl)-benzonitrile



-hexyl) benzonitrile
2,6-dichloro-4-(trans-4-(trans-4- hexylcyclohexyL) cycl o-

<yl ) -benzogi gLy Leny (trans-4-(trans ropylcyclohexyl)-cyclo-
2, 6-di chl or o-2- (transozo(trang 4sheptchyc oh%xy?g c§c | o- 6 Y

hexyl) benzonitrihexyl)-befizonitrile o
2,6-difluoro-4- (trans 4-met hyL-1, 4-bi cycl o[ 2, 2, 2] octyl )- benzonitrile
2,6 d|fIuoroz46(6ﬁamsoﬂoehhytr&mé-b*cvsim£242bﬂipCty£hohb@ﬂzbﬂtyclhe 15
2,6-difluoro-4-(trans-4-propyl-1,4-bicyclo[2,2,2]octyl)- benzonitrile
2,6-difluoro-4-(thangt i-benydbritribecycl[2, 2,2]octyl)- benzonitrile
2,6-difluoro-4-(trans-4-pentyL-1, 4-bicyclo[2,2,2]octyl)- 20

benzoni t ri §e2266d iit # Laoevé 4l t ramssé A hexys - i-melbttyey_e%czhexz} dreyflo-
benzonitrile 2,6-difluoro-4-(trans-4-heptyl-1, 4-bicyclo[2,-2, 2]0cty|)
benzonitrile 25 2b&ky b} oReNFPRMbEBIYE (trans- 4- met hyl - 1, 4- bi cycl of 2, 2, 2] -
octyl)-benzo rile
R-¢hl or o- 6- ffu% 6‘&hk?F%né‘ﬁt%?%§T4l<&rﬁ“%y%LBTQYE°QTBEP§¥7L)B&ﬁﬁbﬂutr||e

2-chl oro-6-fl uoro;4- n 1, 4- blcyclo[2 2,23- - 18-
octyl)- benzonltr|7% éiga?%?6°ﬁ ?Eﬁ%?o 4-(trans-4 butyL 1, 4-bicyclLo[ 2, 2, 2] -
octyl - benzonézgl

* fexy! ) - benzonitrile 5 ' | .
2,6-dichloro-4-(trans-4-(trans-4-pentyl cycl ohexyl)-cycl o- (ji)

&?chtoro 4-(trans-4-(trans—-4- heptylcyclohexyl) cycLo—
10 . hexyl)-benzonitrile
2,6-difLuoro-4-(trané—4-methyt-1,4—bicyclo[Z,Z,ZJoctyl)—
benzonitrile
2,6-difluoro—4-(trans-4-ethyl-1,4—bicycLo[2,2,2]octyL)-
benzonitrile _ _
.15 2,6-difluoro-4-(trans-4-propyl=-1,4-bicyclol2,2,2Joctyl)~-
benzonitrile
2,6-difluoro-4-(trans-4-butyl-1,4-bicyclol2,2,2]octyl)~
benzonitrile
2,6-difluoro-4-(trans-4-pentyl-1,4-bicyclol2,2,2]octyl)~
20 . benzonitrile
2,6-dffLuofo-A-(trans—é-hexyL-1,4-p5éycLo[Z,Z,ZJoctyL)-
Eenzonitrile
2,6-difluorof4—(tran§-4-heptyL-1,4—bicycLo[Z,Z,ZJoctyl)-
benzonitrile
25 2-chLoro—6-fLuoro-4-(trans-4-methyL-1,4-bicyclo[2,2,2]—
octyl)-benzonitrile
2-chloro-6-fluoro-4-(trans-4~ethyl~-1,4-bicyclol2,2,2]octyl)~-
benzonitrile | |

]

2-chloro-6-fluoro-4-(trans-4-propyl-1,4-bicyclol2,2,2]-



octyl)-benzonitrile 2-chl oro-4-fluoro-4-(trans-4-hexyl-1, 4-bicycLo[ 2,

E¥bhloro-4-fluoro-4-(trans-4-penty|-1,4-bicycLo[2,2,2]- 5 éZé;?
octyl)-benzonitrile 2-chLoro-4-fLuoro-4+@t .ans- 4- heptyL- 1, 4- bi cycLo[ 2) -

octyl)-benzonitrilLe 10
\2f6-dichIoro-4-(bkagaa4b@ahhﬁht$ﬁ4@bicycIo[2,2,2]octyL)- benzonitrile

2, 6-di chLoro-4-(trans-4-ethyl -1, 4-bicyclo[2,2,2]octyl)- benzonitrile

2, 6- di chl or @4-h(Liorard—4-Lpioepy4-1 t4-abischebalty L 213 kebyilcy<lbE2 2,23~
benzonitrile 2,6-dichloro-4-(trans-4-butyl-1,4-bicyclo[2,2,2]octyl)-
benzonitrl Le 2, 6oditohi-beozdn(ittrdbe- 4- pentyl - 1, 4- bi cyclLo[ 2, 2, 2] octyl ) -
benzonitrile 20 2,6-dichloro-4-(trans-4-hexyl-1,4-bicyclo 2,%béloctyl)-
benzoni tri L&-2hdodiocl~Fl 9oL 0C-brifsanshéppeinty Lo hibopdicy[cs of 22120@ N ) -
benzonitrile 2,6-diflyoro-4-cyanq-4'-nethyl biphenyl 25 '

2, 6-di f| dor o- 4- c P&t Ld—bergenikirdhényl 2, 6- di f | uor o- 4- cyano- 4' - propyl.

bi phenyl 2, &-di f'Luorg-4-cyanos4',-butyL ,bi phenyl .

2,6-difluor fﬁﬁé§586-ZﬁlﬁéﬁPiﬁ'éﬁﬁﬁgﬁiﬁ’ﬂféygFﬂPJGPdFXP&féﬁd?4zjﬁéxyL
.bi phenyl - 19 - .2,.6-diflLuor.g-4 cyano-4'-heptyl biphenyl 2,6-difLuoro-4-c
\yano- 4' - met hoxy Bfﬁﬁéﬁyﬁe fégdgfﬂ6%r014-gyano-4'-ethoxy bi phenyl

2—0hLoro-4-fLuoro-k—(transiﬂ{heptyt—1,4-bicycLo[Z,Z,Z]-
octyl)-benzonitrile '
10 2,6-dichloro-4-(trans-4-methyl-1,4-bicyclof2,2,2Joctyl)-
benzonitrile
2,6-dichloro-4-(trans-4-ethyl-1,4-bicyclol2,2,2]octyl)~
benzonitrile
2,6-dichloro-4-(trans-4-propyl-1,4-bicyclol2,2,2]octyl)-
15 benzonitrile |
2,6-dichloro-4-(trans-4-butyl-1,4-bicyclo[2,2,2]Joctyl)-
benzonitrile _
2,6-dichloro-4-(trans-4-pentyl-1,4~-bicyclol2,2,2]octyl)-
bénzonitrile
20 2,6—dichtoro-4-(trans—4—hexyl-1,4—bicyclo[Z,Z,Z]octyl)—
benzonitEiLe
2,6-dichLoro-k-(trans-4-heptyl-f,4-bicycLo[Z,Z,Z]octyL)-
benzonitrile
2,6~difluoro-4-cyano-4'-methyl biphenyL
25 2,6-difluoro-4-cyano-4'-ethyl biphenyl
2,6-difluoro-4-cyano-4'-propyl biphenyl
2,6-difluoro-4-cyano-4'-butyl biphenyl
2,6—d§fluoro—4-cyano-4;—benty( biphenyl

2,6-difluoro-4-cyano~-4'-hexylL biphenyl



@J@hl0r0-4-QM&H@ﬁG{UdHHH}d@yaﬂdﬂM'4Hdﬂﬁ¥uﬂbiphenyt

2¢6: di f | uor o- 4- cyano-4' - propoxy bi phenyl 5 2,6-difl uoro-4-cyano-4'-butex
bi phenyl 2, 6-difl uoro-4-cyano-4'-pentoxy bi phenyl
2, 6-di fl uoro-4-cyano-4' - hexoxy bi phenylqg2,6-di fl uoro-4-cyano-4'-hept ¢
bi phenyl 2-chl oro-4-cyano-6-fluoro-4'-nethyl biphenyl 10

2-chl or o- 4-cyano- 6-fl uoro-4'-propyl biphenyl

2- chl or 0- 4- @y,&ra-iF-Luorar-G—4 y-dnet-4 * “mettexy biphenyl
2-ch|oro-4-cyano-6-f|uoro-4‘-penty| bi phenyl

2- chl or 0- 4- @pdmetie-Liuorerd-—4 y-anexh ' -tsititexyy [b ipheny L
2-chl or o- 4- g&éno 6-fl uoro-4'- heptyl bi phenyl

2- chl or 0- 4- AT ig-LMofed-—F Y- aadrtio x\P NSRS R 1Phed bor 0- 4- cyano- 6- f | uor o- 4
- et hoxy bi nyl .2-chl or o- 4- cyanog-6- roro opoxy bi phenyl

2-chl or o- ipgy 8lig- HQﬁﬂW§7?y ~Gxy b & 4&?4)

2-chl oro-4- nor6-f 1 uoro. entqu hen

2-chl or o- 4- } & %Hﬁqﬂf é&oxyqﬁ 1phe"yl

2- chl 4- t
\g,,g d?::(r)n orgzy}n%}gr%o ﬁ% %Ham%gll'g)r%n%&% g,yd, cehq or o- 4- cyano- 4' -et hyl

~ bi phenyl 25 52,(6-4di¢G hoPMoQ 4G 4E 1Y, g}fgw
2, 6-di chl or 0-4- cyano- °4' butcg?l bi phenyl 2, g ? chl oro- 4- cyano-4' - pentyl

bi phenyl 2, @-célhqfalrtar-a.%m#ww@dumnmwl biphenyl
2, 6- di chl or o- 4- cyano-4' -heptyl biphenyl -

2, 6- di chl1r @41 paRe-44 cy@id+@®f LioHey - e&rﬁftdlu:ihiw@w cyano- 4' - et hoxy
blphenyl 2, 6-di chl oro- 4-cyano-4 - propoxy bi phenyl
~2-chloro-4-cyano-é6-fluoro-4'-propyl biphenyl

2-chLoro-k-cyano—6-fluoro—4'—butyl biphenyl
2-chLoro-4—cyano~6-fLuoro-4'—pentyl'biphenyL
2-chloro—4-cyano-6-f(uoro—4'—hexyL biphenyl

15 2-chloro-4~cyano-6-fluoro-4'~heptyl biphenyl
2-chloro-4-cyano-é6-fluoro-4'~methoxy biphenyl
2-chloro-4-cyano-6-fluoro-4'-ethoxy biphenyl
2-chloro-4-cyano-6-fluoro-4'-propoxy biphenyl
2-chloro-4~-cyano-6-fluoro-4'-butoxy biphenyl

20 2-chloro-4-cyano-6-fluoro-4'-pentoxy biphenyl
2-chloro-4-cyano-6~fluoro-4'-hexoxy biphenyl
Z-chLoro—k—cyano-é-fLuoro—k'—héptoxy biphenyl
2,6-dichloro-4fcyano-4'-methyl biphenyl
2,6-dichloro-4-cyano-4'-ethyl biphenyl

25 2,6-dichloro-4~cyano-4'-propyl biphenyl
2,6-dichloro-4-cyano-4*'~-butyl biphenyl
2,6—dichLoro—4-cyano-4f~pentyt biphenyl
2f6—dichLoro-4-cyano-4'-hexyL biphenyl |

2,6-dichloro-4-cyano-4'-heptyl biphenyl



' 2¢6- di chl or 0- 4- cyano- 4' - but oxy bi phenyl 5 2, 6-di chl oro- 4- cyano-4' - pento
bi phenyl 2, 6-di chl oro-4-cyano-4':- hexoxy bi phenyl _
2, 6-di chl oro-4-cyano-4' - hept oxy bi phenydg 25 6-di f| uor o- 4-cyano-4"-prop
terphenyl 2,6-difluoro-4-cyano-4"-butyl terphenyl 10
26- di f | uor @ fb-odrio-oiopentydnd-of phessioxy biphenyl
di fl uoro-4-(trans-4-p-propyLphenyL-cycl ohexl)-benzo- nitrite
i f1 uor @ A<d v anise Mo -t s ifelmyd t oy dhienyenybenzo- nitrile 15
| fl uoro-4-(trans-4-p-pentyl phenyl -cycl ohexyL)-benzo- nitrile
i f1 uor 2 AtdHi-ar a4 TaN =4 o RS RN dhBiRNY bi phenyl
i fluoro:4-cyano-4"-(trans-4-butyl cycl ohexl) biphenyl 20
i f1 uor FB T U e T4 TRHRNU-HeTh Y |%¥ReB<%ﬂ>)L bi phenyl
i f
i f
[

2, 6-
2,6-
2, 6-
2, 6-
2, 6-
2, 6- :
5 &1 v e e BRI T 4 aRneg
2,6-difluoros4:-(trans-4-pen cvcl ohe - Y ene 25
ﬁ, 6- fll) fl _u;)r i’f (‘i’rcg{r’:"sqrﬂf2 (fr%gsq%-dpr ghpgﬁé:%%%i@%jrﬁgycm-
hexyl ) -ni tropenze —l- —ht e :
R, 6-difl yor o-’4-(t{r1(gr‘n"sc1r4f2 (lf rcaynasn-oéltlbutriﬁ%‘i/%)f)E)h%;(g/rl'jq{tlycl 0-
hexyl ) - nitr ONEAZLNE uoro-4-cyano-4"-propyl terphenyl
2,6-di fluoro-4-(trans-4-(trans-4-pentyl cycl ohexylL)-cycl o- - 21 -
hexyl ) - ni t r GOEsWZeNEL Po o0 £d i -4 B £ 4 e DEDPYY L bi phenyl
2,6-difluoro-4-nitro-4'-butyl biphenyl

: 10 2,6~-difluoro~4-cyano-4"-pentyl terphenyl

d
d
d
d
d
d
d
d

2,6-difluoro-4-(trans-4-p~propylphenyl-cyclohexyl)-benzo-
nitrile
2,6-difluoro-4-(trans-4-p-butylphenyl-cyclohexyl)-benzo-
nitrile | |
15 2,6-dffLuoro-4-(trans-4-p~pentylphenyL-cycLohexyL)-benzo—
nitrile
2,6-difluoro-4-cyano-4'-(trans-4-propylcyclohexyl)
biphenyl
2,6—difluoro—4—cyano-4'-(trans—@-butylcyc}ohexyL) biphenyl
20 2,6~-difluoro-4-cyano~4'=(trans-4-pentylcyclohexyl)
| biphenyl
2,6—difluoro-4-(trans-4-propyl;yclohexyl)—nitrobenzene
2,6-difLuoro;4-(trans-4-butchycLohexyL)-nitrobenzene
2,6—diflﬁoro-4-(trans;4-ﬁentylcyclohexyL)-nit}qbenzene
25 2,6fdifLuoro-4-(trans-4-(trans-k-propylcxclohexyl)—cyclo-
hexylL)-nitrobenzene
2,6—difLuoro-4—(trans-é—(trans—4—butchycLohexyL)—cycLoF
hexyl)-nitrobenzene

2,6-difluoro-4-(trans~4-(trans-4-pentylcyclohexyl)-cyclo-



" 2%6-Hi fl uoro-4-nitro-4'-pentyl biphenyl. 5 Exanple 2
2-(3,5-Di fl uoro-4-cyanophenyl) -5-butyl-1, 3-di oxane i s obtained anal ogo
to Exanple 1 using 5-butyl-1, 3- di oxane-21rarboxylic acid chloride
obt ai nabl e by reacting ethyl glyoxylate with 2-butyl propane-1, 3-diol to
give 10 ethyl 5- bukexlylD ~3ridirmb@me-ehecar boxyl ate, saponifying the latter and
reacting the resulting free acid with [err] The foll ow ng can be obtai ned

anal ogousl y: 263 iF-ldiofrlordr-o-i4-reydiiomrampl) -toigiveall - 1, 3- di oxane
2-(3,5-di fluoro-4-cyanophenyl ) -5-pentyl -1, 3-di oxane 15 ‘

2- (3, 5- di chl G-a4liflasserdmnitrar'oputyl didihenrle

2- (3, 5-di chl gro- 4- cyanophenyl ) - 5- but yl - 1, 3- di oxane

2- (3, 5-di chl c?rfé-'ﬂﬂcfi/la'ﬁdﬁﬁéﬁw1)t-r5’-'d'empsﬁftty}3-bd'ipdssd&¥é.- Exanple 3 A Grignard
solution i %ﬁ%paqed from28.4 g of 20 CH3l and 4.86 g of My in 200 m of
ether, the bu¥"™f % e ether is replaced by 160 m of benzene, 29.1 g of

SRR AR S e R B AR B

m Xture is boiled for Hour's.

~hydrochloric i%cio%t%ri%eQIdQﬁ%go sty PoX B amo 1$ bl(z)'dé_eigxlg{ Q_f QW s Aand

dool ed and working up in sual “manner gi'ves fI'uoro- - (t"ans- 4-
pent yi cycl 0NepsamdceteRieRiye.i cTae d0ldn1¥rie A o il iHae HIA! ARSI N bY

reacting the corresponding nitriles wth alkyl magnesi um hal
fol lowed by Rytdyal Wiiydxylate with 2-butylpropane-1,3-diol to give

2, 6-di fl uoro-4-(trans-4-propyl cycl ohexyl) -acet ophenone
2, 6-di f| UBr 0-e4-hiytlr drbudylhtly3eddloclaevey-2-cardioapiiatene saponifying the
latter and réacting the resulting free acid with SOCLZ).
The following can. be obtained analogously:
2-(3,5-difluoro-4~-cyanophenyl)-5-propyl-1,3-dioxane
2-(3,5-difluoro~-4-cyanophenyl)-5-pentyl~-1,3-dioxane

15 2-(3,5-dichloro-4-cyanophenyl)-5~-propyl-1,3-dioxane
2-(3,5-dichloro-4-cyanophenyl)-5-butyl-%1,3-dioxane
2-(3,5-dichloro-4~cyanophenyl)-5-pentyl-1,3~dioxane.
Example 3

A Grignard soLution-is prepared from 28.4 g of

ZU CH31 and 4.86 g of Mg in 200 mL of ether, the bulk of
the ether is replaced by 160 mlL of benzene, 29.1 g of 2,6-
difluoro-4-(trans-4-pentylcyclohexyl)-benzonitrile are
added and the mixture is boiled for 3 hours. It is cooled
to 0°, 120 mL of cold 6 N hydrochloric acid are added,

25 the mixture is boiled for 8 hours and cooled and working
up in the usual manner gives 2,6-difluoro-4-(trans-4-
pentylcyclohexyl)-acetophenone.

The following are obtained analogously by reacting

the corresponding nitriles with élkylmagnesium halides,



| f Luor o- 4- (trans-4-propyl cycl ohexyl) - propi ophenone 5
| fl uoro-4-(trans-4-butyl cycl ohexyl) - propi ophenone

i f1uoro-4-(trans-4-pentyl cycl ohexyl)agropi ophenone

i fluoro-4-(trans-4-propyl cycl ohexyl)-butyrophenone
i fl
i fL
i fl
i f

c>c>c< '
1\

uor o-flo ( t 6 &8 - ﬂybm;aisyggpbexyl) but yr ophenone
uoro-4-(trans-4-pentyl cycl ohexyl ) -butyrophenone 10

uor 0-#; £+ d afiSudr o+ HPYL E¥Es Ohexydp y VEy €L OPdeyDNeacetophenone
| uor o- 4- (trans-4-butyl cycl ohexyl ) -val erophenone
, i f1uoro-2;6+d bhbudrpeht ('t cyns oheyt y t vat bolbphehbrac e taphphend A

nlxture of 30.8 g of 2,6-difluoro-4-(trans-4- 15

pentylcyclohe&y6jdhtbumpMehﬂhEraﬂi%@rmﬁo#&}ty250m¢xmt)85@bh9dphehneeand 250
of dletaglene 3I¥col is heated at [err] for 1 hour. The tenperature is

.ralsed sl owd y2 it 41 Tk wer oryéir G oaks T4~ Rletvhposeehexne) e xerierhenone | ed for

a further 4 hours and cool ed and working up in 20 the usual  manner gives

1- et hyl - 2, 6- d?i@'u%?f)t‘!l‘?’(??ﬁhétElani)'e‘rft%%'gltfbh‘ék%9¥¥)le?12|éh'ép‘%'ée'%'['?ovm ng

are obtai ned usI Wl ff- Kishner reductiopn of the correspondi ng
mwmgleﬁﬁgg Yorhr bt nana T 4rat aE bt bpyL LYTHBEXH 51 BRRbERERSh

1-3?2§;: 2.6 f+f§bfb"%‘ SrFarEranhy l@?ﬁi@?ﬁﬁﬁ&@%?fgiaagﬁér°vhenone
T b obyl -5 o a4 T4BE Qud 0142080 4 IR EL PEFELBS RELFSBE Ly ropnenone

1- butyl -2, f - 9 £ p ie
1 puvl 2 RO ILLB o 10t fag R e OIEYLN %Pf“* féLeropnérone

1-butyl - 2 6- dbfé“@{9t66£$lﬁﬂ§tAaﬂ@n$¥$@yflQP@KNﬁéxpﬁﬂzﬁgﬁerophenone
1- pentyl - 2 6-di f | uoro-4 4- (trans-4-propyl cycLohexyl ) -benzene

2,6-difluoro-4-(trans—-4-pentylcyclohexyl)-valerophenone.

I\)I\JNI\)I\)I\)NI\)I\)
Lo
Q.Q.Q.D.Q.Q.D.D.Q.v

CDCDCDCD

Example 4
A mixture of 30.8 g of 2,6-difluoro-4-(trans-4-
15 pentyLéycLohexyl)-acetophenone, 15 g of KOH, 25 ml of
85% hydrazine and 250 mlL of diethylene glycol is
heated at 100° for 1 hour. The temperature 1is raised
slowly until the hydrazone is decomposed, the mixture is
boiled for a further 4 hours and cooled and working up in
20 the usual manner gives 1-ethyl-é,6-difluor044-(trans-4-
pentylcyclohexyl)-benzene. .
The following are obtained analogously by a Wolff-
Kishner reduétion of the corresponding ketones:
1—ethyL-2,6—difLuoro-4-(trans-é-propylcyctohexyL)-benzene
25 1-ethyl-2,6-difluoro-4-(trans-4~butylcyclohexyl)-benzene
1-propyl-2,6-difluoro-4-(trans-4-propylcyclohexyl)-benzene
1-propyl-2,6~-difluoro-4-(trans-4-butylcyclohexyl)-benzene
1-propyl-2,6-difluoro-4-(trans-4-pentylcyclohexyl)-benzene

1-butyl-2,6-difluoro-4-(trans-4~-propylcyclohexyl)-benzene



i lﬁ-pe‘ntyl -2,6-di fluoro-4-(trans-4-butyl cycl ohexyl)-benzene 5
1-pentyl-2,6-difluoro-4-(trans-4-pentyl cycl ohexyl)-benzene. Exanple 5

31.1 g of 2,6-difluoro-4-(trans-4-pentylgycl o- hexyl)-nitrobenzene ar %L

E{j;sol ved in 450 m of isopropanol and hydrogenated over 0.5 g of [err}\_a

r] and undery, 4Q o MRlg 9G-S L d n 48 i Yo yad 1ash ANt +B e Déne

hydrogen has been ‘taken up. The solution is filtered and evapora- ted. The
resul ting cruda &y 6Py vl r(d-+anst dariis 3 en ONA o lotd yy XD émeen &

di ssolved in a mxture of 25 nL of concentrated sulfuric acid, 75 m of

di oxane and 76-g¥n tofl <15, avad L wgth - 45~ ( reard 4 sark aady X ool e xyf L nttién zene
solution of 8 g of [err] in 15 mM of water. The m xture thus obtained is

i ntroduced i m+porrtiydn<2 g4ved il oo est4+ ¢t man s b BN astc lofhdxan U ) Thenweere . The
m xture is boiled for a further 30 m nutes and cool ed and the resulting

2, 6- di f | uorfo-YrRantaris=2 20~ di fdarand tired toranet4=arehol cy sl gh e xek brb e e nphd
dissolved in 250 m of 1 N sodi um hydroxide solution. 12.6 g of dinethyl
sulfate are FNA®PLi& dIortions and the mixture is then heated at [err] for 1
hour. Cool i ng and workin i n the usual nmann

~ 2.6-difluoro-#- (trans2 ke &UE%/fL-zﬁ%Vcll‘b‘H'e‘k' ')a;"nqg'lé%'feéfp%ﬁtylcy'-cWTn xture
RSO L T R N G YN
11 150 10 AR N L4 AR 0%y LAFE, SPES° s nanr - vor
(trans-4- paptyd Gyel Heeed drel - JRXPX VRPN ZE€ u (e d 4 HE DBy of hydrogen
o has been taken up. The solution is filtered and evapora-
ted. The resulting crude 2,6—diflu°ro-4-(trans—4-pentyL4
cyclohexyl)-aniline is dissolved in a mixture of 25 ml of
concentrated sulfuric acid, 75 mlL of dioxane and 75 ml of
15 water and is diazotised ;t 3 to 6° with a solution of 8 g
of NaNoO, in 15 ml of water. The mixture thus obtained
is introduced in portions and while stirring into 500 hl
of boiling water. The mixture is boiled for a further 30
minutes and cooled and the resulting 2,6-difluoro-4-(trans-
20 4-pentylcyclohexyl)—phenoL-is filtered off and dissolved
in 250 mL of 1 N sodium‘hydroxide s§LUtion. 12.6 g of
dimethyl sulfate are added in portions and the mixture is
then heated at 100° for 1 hour. CooLing and working up
in the usual manner gives 2,6-difluoro-4-(trans-4-pentyl-
25 cycLohexyL)—anidee.
b) A mixture of 28.2 g of 2,6-difLuor6-4—(trans-4-
pentylcyclohexyl)-phenol, 6.9 g of K2C03, 25 g of hexyl
iodide and 250 ml of dimethylformamide is heated at 80°

for 16 hours, while stirring, and is then cooled and



Luor o- 4- (trans- 4- propyl cycLohexylL) - | - ret hoxybenzene 5 \
l uoro-4-(trans-4-propyl cycl ohexyl )-1-et hoxybenzene [ﬁg
| uor o- 4- (trans-4-propyl cycl ohexyp}- 1- propoxybenzene

| f
| f
i f
i fl uoro-4-(trans-4-propyl cycl ohexyl)- 1- but oxybenzene
| f
| f
i

3

-'?

NN
CDCD

Bﬁi

Luorowédrkédaop- 4npenpyLsyal oenwby- 1- pRAEOYYyLe@sZRNB-difluoro-4~-
| uoro-4-(trans-4-butyl cycl ohexyl)-1-methoxybenzene 10
| uor o{4rétsahspdrbytyycyochekpk)t+)l-herdRprybernene

| uor o- 4- (trans-4-butyl cycl ohexyl)-1-propoxybenzene

| uor o- 4- (tranthd- Hat ypeyabehexyl ) - 1- but oxybenzene

Iuoro 4- (trans-4-butyl cycl ohexyl ) % pent oxybenzene

| uor 02 467€i hkheonopkn yreyéréhékypy typbehexybéniacRethgxybenzene
| uoro-4- (trans-4- peni Lcycl ohexyl ) - 1- ethoxybegzen
| uoP 02 48T ¢ h§°ﬂ°pén ¥FE?ET6HBR9P7‘EY5F858§yb nleRghoxybenzene
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2. B- ro-4-(trans-4- propy C
2, 6- Iuor024 L& but ohe i b
2, 6- | uor o- 46(tﬁgggoﬁopgnYLr§§% ghgié%fgekkfPﬁSQpﬁéspeBFP58F’ enzgne
2, 6- |Uor0246485?0§DAGPKDPYF§¥§L@hSﬁY§lch?Bﬁny25 1-methoxybenzene
2, 6- | uor o-4-(trans-4-butyl cycl ohexyt enol or
2, 6- | uUPp 0246485 0G0 Ao PERL Y ENELORBYYY) cPBEBRE Xy @SNeeth¥RBenk¥aBpl € 6 8
g of etyl chloride are added to a sol ution of - 25 - 28.2 g of :
2, 6- IuoroZAéfﬂiaDSoﬂopeﬂtykaye+ohbuyy)epbeabbxand 20pnbpokypghizénee in
300 M of toluene, and the. mx- 0

2,6—difluoro—4-(trans-4—butylcyclohexyl)-1-butoxybenzene
2,6-difluoro-4-(trans-4-butytcyclohexyl)-1-pentoxybenzene
2,6-difLuoro-4-(trans—4-pentylcyclohexyL)—1-methoxybenzene

'15 2,6-difLuoro-4-(trans—@-pentylcyclohexyl)-1—ethoxybenzene
2,6-difluoro-4-(trans-4-pentylcyclohexyl)-1-propoxybenzene
2,6-difluoro~4-(trans-4-pentylcyclohexyl)-1-butoxybenzene
2,6-difluoro-4-(trans-4-pentylcyclohexyl)-1-pentoxybenzene
are obtained analogously by etherification via:

20 2,6-difLuoro-4—(trans-4-propylcyclohexyL)—aniLine,
2,6-difLuoro—4-(trans-4-butchycLohexyl5-aniline or
2,6—difluoro-4-(trans-4-;entylcycLohexyL)-aniline,
respectively, and:
2,6-difluoro-4-(trans-4-propylcyclohexyl)-phenol,

25 2,6-difluoro-4-(trans-4-butylcyclohexyl)-phenol or
2,6-difluoro-4-(trans-4-pentylcyclohexyl)-phenol,
respectively.

Example 6

8 g of acetyl chloride are added to a solution of



“twe is heated at 80 for 1 hour. .Cooling and working up in the usual na
gives 2,6-difluoro-4-(trans-4-pentyL- 5 cyclohexyl)-phenyl acetate. Th
follomnng are obtai ned anal ogously by -egtser4 fy- ing the correspondi ng
henol s: 2, 6-di fl uoro-4-(trans-4-propyl cycl ohexyl)-phenyl acetate
R’-G di f | uor 0-28-.2t gand- 2-,Buidyilfdywolreldaalt)r-apzedHp emagtlatye. L och@ x5 amp e nb Q)
A solution of 10 g of 2,6-difluoro-4-(trans-4-
pentylcycLoh@WﬁI?ﬂbwhz@ﬁimwvﬁdi@mdizo3@OOMLK©H it L4@ e, @fndnetther meinck 160 i
of ethanol is-boiled for 16 hourg, cooled and worked up in the usual manner
to give 2, 6-diurieudsohsates @ty B0s- Jﬂﬁeﬂth@yGIoF?ﬁﬁEﬁ%b@WﬂbM@?fmn! q?| .
10 of 2,6-difluoro-4-(trans-4-pentyl cycl ohex - benzoic acid are all owe
to gtand wntH"ZG@enPsHFQnﬁﬁﬁgﬁélﬁdvﬁfdﬁoéﬁﬁdﬁl@°£@ré‘ﬁ6ﬁaﬂéﬂﬁmm%ﬂﬁﬂ Lqerr]

‘and the mxture ted to give net

2, 6- diquo? clcéfiﬁ 'B gyt afgtéfflohexyl) benzoat e. c) 3% g

of 2,6-difluoro-4-(t | cycl oh benz C aci are bqi |l e

hour with 24 g of [eﬁ? f%éQ§|£¥ rérfso 65p8ﬁ§t@83 °ﬁ8“Fé§ul i @ & é aC|d
chlor- ide i [ llgene, 7.9 g of pyridine 25 and 6 ¢
éi/propanol Zpg gﬁgeggq gp%ae n1x &Féglg "boiled for 2 hours. The mixture

i s .cool ed ang wogked 4P ola-klke aHsual V%BPQEycT%h%xQWWe§hQP9Qyacetate
2, 6-di fl uor.o- 4- (trans-4- pentyl cycloﬁex benzoat é | ow ng are

obtalned anaEQQGUSkYUBYO9$LQ&kEhs 4- but?@cch%thQL)Ppm@99X|BQ@Q&&e.
2,6-difluoro-4-(trans-4 pentylcyclohexyl)
10 Example 7 .
a) A solution of 10 g of 2,6-difluoro~-4~(trans-4-
pentylcyclohexyl)-benzonitrile and 20 g of KOH in 40 mlL of
water and 160 mL of ethanol is boiled for 16 hours, cooled
and worked up in the uéuaL manner to give 2,6-difluoro-4-
15 (trans-4-pentylcyclohexyl)-benzoic acid.
b) 10 g of 2,6-difLuoro-4-(trans—4-pentchycLohexyl)-
_benzoic acid are allowed to stand with 200 mlL of methanolic
hydrochloric acid for 24 hours at 20°, and the mixture is
evaporated to give methyl 2,6-difluoro-4~(trans-4-pentyl-
20.cquohexyL)-benzoate.
c) 31 g of-Z,E-difLuoro—4-(trans-4-pentchycLohexyl)-
benzoic acid are boiled for 1 hour with 24 g of SOCLZ,
the mixture is evaporated, the result1ng crude acid chLor-
1de is dissolved in 150 mlL of toluene, 7.9 g of pyr1d1ne
25 and 6 g of propanol are added, and the mixture is boiled
for 2 hours. The mixture is cooled and worked up in the
usual manner. This gives propyl 2,6~-difluoro-4-(trans-4-
pentylcyclohexyl)-benzoate.

The following are obtained analogously by esterifi-



berizoat e p- met hoxyphenyl 2, 6-difluoro-4-(trans-4-pentylcycl chexyl) -

benzoat e p-et hoxyphenyt 2,6-difl uoro-4-(trans-4-pentylcycl ohexyl) - benzoate

p- dodecyl oxyphenyl 2, 6-difl uoro-4-(trange-pentyl cyclo- hexyl)-benzoate I

R cyanophenyl 2, 6- d|fluoro 4- (trans-4-pentyl cycl ohexyl)- benzoate

t rans- 4- propydadylcnlrchexyl 2,6-di fluoro-4-(trans-4-pentyl -

cycl ohexyl ) - benzoate. The follomﬁng are exanples of dielectrics accor d-\ 15

ing to the i Mr@farot pdemtydi @by deit U userst— 4orfet reovspdume rdfy Ldye: fadremp ) 4

Exanple A A nlxture of 24% of

2,6-difluoro-4- (t P22 0A %Nt yI cycl ohexyl ) - benzo- 20 nitrite, 36% of
p-(trans-4- pent cl ohexyl)-benzonitriLe, 25% of

P—(trans 4- hdp t@ij/’ 1Y) 2advAdituanas 4ofd resdrpentylcyclohexyl) -

4' - (trans- 4 pentyl cIerxyI) bi phenyl -4-carbo- nitrite 25 has M -5 and C

57 ExarrpIeBAmxtu of": ~ 17% of

PR ANy A A nlnsinena "

benzoate

:\.___/

p-dodecyloxyphenyl 2,6-difluoro—4—(trans—4-pentyL6ycLo—
hexyl)-benzoate
10 p-qyanophenyl 2,6-difluoro-4-(trans-4-pentylcyclohexyl)~-
benzoate
trans-4-propylcyclohexyl 2,6~difluoro-4-(trans-4-pentyl~-
cycLohexyl)-benzoate.l |
The following are examples of dielectrics accord-
15 ing to the invention containing at least one compound of
the formula I:
Example A
A mixture of
24% of 2,6-difluoro-4-(trans-4-pentylcyclohexyl)-benzo-
20 nitrile,
36% of p-(trans-4-pentylcyclohexyl)-benzonitrile,
25% of p-(trans-4-hebtylcyclohexyL)-benzonitrile aﬁd
15% of 4'—(trans-4-pentchycLohexyl)4biphenyl-4;carb07
nitrile
25 has M. -5°% and c. 57°.
Example B
A mixture of:
17% of 2,6- d1fluoro -4-(trans=-4- pentylcycLohexyL) benzo-

n1tr1le,



T6% Of trans-| - (p-ethoxypheyl)-4-porpyl cycl ohexane, 12% of

trans-l-(p but oxyphenyl ) - 4- propyl cycLohexane, 5 22% of
4-et hyl -4' - (trans-4-pentyl cycl ohexyl ) -bi ppenyl and 10% of .
4: (trans-4-pentyl cycl ohexyl )-4'-(trans-4-propyL- cycl ohexyl)-bi phenyl Ha

M~ 10 and C.28grs} £x6a9heLGokb-4-(4- penty foRLyEUOE208, 2000 8L 1-yL)-
2,6-difluoro-4-(4- pentylblcyclo[z 2, 2] oct - yI) benzonltrlLe 30% of

4-pentyL-4' - cyanobi phenybnit4yaef 4-heptyl -4' -cyanobi phenyL, 15 6% of

4" - pentyl - 4-cyanot er phenyl, 13% of p-ethoxyphenyl

trans-4- propyﬂGycbﬁhEKanec&fbnxythb&yéhdning 6fporpylcyclohexane,

2- p- cyanophenyl - 5- pentyL- 1, 3-di oxane has M -12 and C. [err] 0, 090, 183 -
28 - Patent Cla¥nef trans-1- Peryhapagehaarbhaﬁrereenbeunasheranhe formula |
[err] wherein Y and Z are each al kyl alkox¥yor al kanoyl hayi

1 in each 2ase24 ¢h 4oethutohs- (féPFf krpen tfvcthSthé Bﬂpbﬁﬂyidéﬁplcal

D abi cycl o 180259 BelfT afe-anee1vul A7 6RaRE Lyl SR oF P dnsThRFoRY L=cach H

SH\KS glr: Slr kOE(ir L:Ia.v: aﬁcal kxgééﬁy Qgp%e%9L4 C at ons, Ph- [err] or [er:-r] | s

has ‘M. -10° and c. 78°.
Example C |
10 A mixture of
26% of 2,6-difluoro-4-(4~-pentylbicyclol2,2,2]0ct-1-yl)~
benzonitrile,
30% of 4-pentyl-4'-cyanobiphenyl,
14% of 4;heptyl-4'-cyanobiphenyt,
15 6% of 4"-pentyl-Afcyanoterphenyl, | _
13% of p-ethoxyphenyl trans-4—propyLcyclohexanecarboxyLafe
and
11% of 2-p-cyanophenyl-S-pentyl-1,3-dioxane

has M. -12° and C. 58°.



cag® 1 - 12 C atons, or CN, Ph is 1,4- phenylene and Cy is

1, 4-cycl ohexyl ene, subject to the proviso that not nore than one of the
radicals [err] and [err] and not nnré*ﬁgﬁn $e of the radicals [err] and
[.err] is a hydrogen atom 2. oceSs Tor the preparation of ~
pe¥yhal ogenoar omati ¢ conpounds of the formula | according to Claim1, \
charac- terised in that a conpound of the formula Il [err] - 29 -

wherein Z - is CNor [err] and [err] to fezg]-have the neani ngs.indicated

is reacted with a reactive derivative of a per- carboxylic acid of the
formula I'll [err] wherein Y and Q have the neanings indicated, and, if
desired, the radical Z2 in a resulting conpound of the formula | (Z = Z')

is converted into an al kyl, al koxy or al kanoyl group having in each case
1-12 C atons, or into an [err] or [err] group. 3. The use of the
conpounds of the fornmula | accord-PavgntoCGamss 1 as conponents of
liquid-crystal dielectrics for electrooptical display elenments.

Li qui d-cryst al« di el ect?t¥h3bo9eneztoBdbi ¢ caPMRiPY0dyp| Ehénﬁﬂfﬂuhaving at

| east two liquid-crystalline com ponents, characteriséed in that at |east
ege conponent is a-conpound of the fornula | according to Claim1l. 5.

El ectrooptical display el ement characterifed i that it contains a
dielectric according to C aim 4.

Y-Q Z

X* -X:’
wherein Y and Z are each alkyl, alkoxy or alkanoyl having
in each case 1 to 12 € atoms, —C00R1, —O—CO-R1, CN, NOZ'
NH2 or OH, @ is one or two identical or different radicals
selécted from the group comprising Ph, Cy, 1,4-bicyclo-
£2,2,2)octylene and 1,3-dioxane-2,5~-diyl, X1 to X4 are
each H, F, CL or Br, R1 is alkyl having 1 to 4 C atoms, Ph-
R2 or Cy-Rz, R2 is alkyl or alkoxy hav1ng in each
case 1 - 12 ¢ atoms, or CN, Ph is 1,4- phenylene and Cy is
1,4-cyclohexylene, subject to the proviso that not more
than one of the radicals X1 and X2 and not more than one
of the radicals X3 and X4 is a hydrogen atom.
2. Procéss for the preparation of polyhaLogenbaromatic

compounds of the formula I according to Claim 1, charac-

terised in that a compound of the formula I1I

X} X?

Z 11



"0~+090 183 d ai ns (as printed) _

Revendi cat i ons (as printed)' 1. Pol yhal ogenoaromatic conpound of the f
for- 1. Conposes aromati ques gl yhal ogene nul a | (g;%)
muke | [err] [err] : dans laquelle Y et
repr 6sent ent gh@caiin U 01 OUER & kird e, apiicn! k¥ »h miganowt ensantpgant
chacun 1 a 12 atones de wherein Y and Z are each al kyl, al koxy or al kanoyl
carbone, -COOMdic&réd Ris b c R, wiNHR ouré&ltt hawi dgrivaehedh cfse geto 12
C atons, [err] Q represente un ou deux restes identiques ou
difft- [err] corb&yl ¥ iazcddheobrthewoformula II1 rents choisis dans le
groupe consistant en Ph, Cy, identical or different radicals selected from
the group 1 .4-bicyclol2, 2, 2]octy®t6@z#t 1 .3-di oxanne-211b-di- conprising
Ph. Cy. 1,4-bicyclo[2.2,2] octylene and . yl e, 1, 3-di oxane- 2, 5-di yl,
[err] to [errfh@f@inatnhand & h¥yecthe meanings 3indi¢epdsect®ent iEhacun H

F, d ou Br, Br, [err] is alkyl having 1 to 4 C atons, [err] o err]
R representé§ ‘%?%mp%h%lk?¢£cﬁa %ﬁ ?QA? ﬁﬁ§ﬁ§t[%9rf°?é°%T y?P o&hﬁlkoxy

Niphenylene trereye 15 G2 5.6 is S8yl g, BERTa T R Lepal &pRy 27 en
al coxy cont e-, of ghexy | engyp HBY 665 10 LDERPERYLSP- 103t BRbAIDIEr ineg NAN:

chacun un a douze a car e ou an one &' v4adical §' X and
[err] and not,goqe ! hewp, coor! &b I@pf@Sth§r$@p[este 1 , 4-phenyl ene et one
of the radicals [e@r] and [err] is a hydrogen atom Cy le reste 1
,4-cycl ohexylzpe, 2. fhocess dorefidecpigpandéi & ohe PPOYRAL #9ENSccord-
etant spdcifid qu' au maxi nrum un des synbol es Xl aromatic conpounds of the
formula | acciglity taim 1 as €Imp&ne&htfuo fraki quidddor gesabydbel est X3cet X4
Claim1l1, characterised in that a conpound of the for- represente un
atonme d' hydr ofeneel entmodrtical display elements.

2. Procdde de preparation de conposes aromati- ques Polyhaloggnes de
fornmule | seldn la rewbadidacrysoml 1dieheatriei tercaleetpyoertioplrais-
réagir un corn- pose de fornmule 11 %err] wherein [err] is CNor [err] and
[err] to [errRtaaelemenheadmdvingsat nbeesatetvoiiqeidretyskehl ineectePrve
derivative of a percarboxylic agid, of the fornula 11 errlmg;n£§?r$sente

CN ou NC2 et Pon nts, characterised in that at least one ¢ s
a compound of the formula I according to Ctaim 1.

5. Electrooptical display element characterised in

that it contains a dielectric according to Claim 4.
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“hafrerein Y and Q have the rreagi | cat ed, and, Xl a X4 ont les
significations indiquees ci- essus | deS|red; the radical Z' in a
resul t igigme ONpPas ptinted) -avec un ddrive reactjf un aci de perca oxyli
de the formula | (Z=2Z"') is converted into gﬁ"?ff RYAnS tad! f‘d}tﬁa

Qb koxy ot %ﬁmammaﬂg?aw gorhrevichef hefaeeach case 11t @o.il.pozé&f&taaai&s p&&halogén@s ;

laquel le Y et 0 ORt
conmponents. of |i qui=6
obt enu repon- Yel-ef
ataformulel 1Z Z ), on convertit
for el ectroopticaks di s echeant | e resre Z adnswuegé Ooupe al kyl e, al coxv ou

play elenments having at least two liquid -cri sf'atznenesententcaécoawmydmeankvle alco-

|
cont enamere%r@an%r} are eaﬁg'zlk\ﬁta oxy or aﬁano [ - corrponé §ca
G 1 ntdl QHUR', :

el enent

6lect rm&&w@ua&us #4-phanPbRGhd CIHI€.4@yLT | ST AUX

d af f i clhagealedd. emﬁetmooqne pQuiesthat @t med NS deux mBtBhaddd SRR HGIzEat6hésSe 3btKone ou CN,
osant auPmsprisenedarests 1 3-pbényldne @onpose -

omvaterr] or [err]
|

$ind AMBach case
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i qui deban openf &t?t’%’rcF‘S g aeﬁ X¢and aetmorp tw

ae for e pisia Y K

di spl ay el eneny
| e cas 4. Liquid-crystal

1 N2
conpoungd-cotr'l e, N®I mai & dH &P%%&ibﬂ@vot 0
de f or raentcal or gitieren radigai<de@rag flam the group
rrevendicemersivg Ph. (é'n mmaqaé 2iqstriso

di spl S s F Gl or
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group 3. The use of t he corrpounds of the formula | acX X2 dans
significations indiquees cording tg=ehaim 1l as

rystal ci - dessus, d ; i

for el etrooptical

et " dans wo

xdi el ectric

‘Hﬁﬁt"e'mcs@w 114 tomes ge

o :': i 'd Fqou euXx restc'pgjejg urzﬁ%ﬁdéfgé

1,4-bicyclo[2 2 2]octyléne et 1,3-dioxanne-2,5-di-

egndt s de di e'}"ect ri- 5. Electrooptical
qgues

| &K renréngtentichanunl HsF. Sbeu Br.

QHbr@ﬁﬁtem %Fouﬁé SR ¥dnSaicoxy conte-

Ey e reste} -cycgahexyiéne

*C
t | ereTity ifeatiobia Eéﬁéem&? M &ue Cagactéa"‘f‘i% i arChed byrgeaSISE X

un di i |l | cHatEo1SRedR thd tacéraabea&of

mula
X! X2
Z' . ]

x4 x:l

wherein Z' is CN or NO2 and X! to X4 have the mean- -

ings indicated, is reacted with a reactive derivative of
a percarboxylic acid of the formula il

Y-Q-COaH i

wherein’Y and Q have the meanings indicated, and, '

if desired, the radical Z' in a resuiting compound of
the formula | (Z = Z’) is converted into an alkyl,
alkoxy or alkanoyl group having in each case 1 t0 12
C atoms, or into an NHz, OH, COOR?* or -0-CO-R!
group. ’

3. The use of the compounds of the formula | ac-
cording to Claim 1 as components of liquid-crystal
dieiectrics for eletrooptical display elements.

4. Liquid-crystal dielectric for electrooptical dis-
play elements having at least two liquid-cristalline
components, characterised in that at least one com-
ponent is a compound of the formula | according to
Claim 1.

5. Eiectrooptical display element characterised in
that it contains a dielectric according to Claim 4.

-

T

représente un atome d’hydrogéne.

2. Procédé de préparation de composés aromati-

ques polyhalogénés de formule | selon la revendica-
tion 1, caractérisé en ce que }'on fait réagir un com-

posé de formule

X} X2

dans laquelie

Z' représente CN ou NOz et

X' a X4 ont les significations indiquées ci-dessus,
avec un dérivé réactif d'un acide percarboxyluque de
formule H!

Y¥-Q-COsH ‘ -

dans laquelle Y et Q ont les significations indiquées
ci-dessus, et dans un composé ainsi obtenu répon-
dant & ta formule | (Z = Z'}), on convertit le cas
échéant le reste 2’ en un groupe alkyle, alcoxy ou
alcanoyle contenant chacun 1 & 12 atomes de car-
bone, un groupe Nz, OH, COOR’ ou -O-CO-R?,

3. Utilisation des composés de formule | seion ia
revendication 1 en tant que composants de diélectri-
ques & cristaux liquides pour éléments d’affichage
électro-optiques.

4. Dielectrique & cristaux liquides pour éiéments
d‘affichage électro-optiques & au moins deux com-
posants 2 cristaux liquides, caractérisé en ce gu’'un
composant au moins consiste en un composé de tor-
mule | seion la revendication 1. .

5. Elément d’'affichage éiectro-optique caracté-
risé en ce qu'il contient un diélectnique selon lareven-
dication 4.



