-d - O 087 056 The invention relates to new
behzonitril es~ef the fornula 1 [ERR] wheréin [err] and [err] are each al kyl
groups with 1 - 8 C5 atons, and one of_these radicals can al gogge aBes N
al koxy group with 1 - 8 C atons and Qis one or two radicals chosen fro
the group consisting of 1,4-phenylene and/or 1,4-bicyclo[?2,2,2]-octyl eng
These substances can, |ike simlar conmpounds, for 10 exanple those kno
from German O fenl egungssthvent i @n 988L 568s be needbarzearpererksodf thiequi d
crystal dielec- trics, in particular for displays based on the principle of
dynam c scatteormgla Cobnpared with the esters nentioned concretely in this
German O f enl egungsschrift alone, the 1 resent conpounds exhibit better
stabilities and nore highly negatime |l ue@ For electrooptical display
el enents, the operation of which i S n e phenonmenon of dynamc
scattering, deformation of oriented phas (DOP effect) or &b&§&iApPi on 20 of
light by orientatable dichroic dyestuffs,ehiquid crys- tal dielectrics are
requi red which have a significant negative dielectric anisotropy (DCA) and

in which th i- el [ t ant lel toth I [ [
el Ter t han $Hr X5 o (i Ao 4F  $7theRRbY b abBaF LR o8 ShE Enr sshol o
|t f [ f dj - [
voltage 1o oBRRl o omy ofy dkRPLEYr £hPca BNt Sn! 5L88%bbCUn LERORY"®
group with 1 - 8 C atoms and @ is one or two radicals

chosen from the group consisting of 1,4-phenylene and/or
1,4-bicyclol2,2,2])-0ctylene.

These substances can, Llike sim{lar compounds, for

10 example those known from German Offenlegungsschfiff
2,933,563, be used as components of Liquid crystal dielec-
trics, in particular for displays based on the principle
of dynamié scattefing. Compared with the esters mentioned
concretely in this German offenlegungsschrift alone, the

15 present.compounds exhibit better stabilities and more
highly negative DCA values.

For electrooptical display elements, the operation
of which is based on the phenomenon of dynamic scattering,
deformation of oriented phases (DOP effect) or absorption

20 of Light by orientatabLe-diéhroic dyestuffs, Liquid crys-
tal dielectrics are required which have a significant
negative dielectric anisotropy (DCA) and in which the di-
electric constant (DC) parallel to the molecular axis is
smaller than the DC perpendicular to the molecular axis.

25 The threshold voltage for operation of such display ele-

ments is smaller, the more negative the DCA of the liquid
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crystal dielectric. A further basi c requirement of such dielectrics is
br t enper atdt e range for the nematic phase whi ch i ncl udes room
tenperature. OF the customary |iquid cryst base materials of 5 such
dielectrics, there is none with a narkede?negatrve DCA. In order to

prepare |i qurcqy(‘s AT qheqreeclte.c-tcrr c&dwﬁ'f]trped[’ragr;;sgflanreg%& i V%'Pﬁj% _o%nlé‘t: I[{;ese

materials, it i's neces- tO a very

hi ghl y negat Idwerla@/immes,es %Owstérrpeewﬂﬁlé Yrdfpall 46 fﬁ‘é'xer}gtw' ubl e

in the liquid crystal base ma as esters are uns and/ or “cause

an undesi r abloh a$fi,f twhiiit it Ny NUBS G AP RS N £t ANYe. It need be, the
sol ubility problens can be ...(sic) by using several conpounds having a

negative DCA at the efpamee cQj‘st&ﬂrdrryC_rleﬁﬁﬁd Nedyr N add nsOSH YL 9ot he
nemati ¢ phase and the resulting undesirable increase in the switching tines

* of the di Spl apcal @rentec tFhie si,nvdrereoni svatodmsetk ipna tiner lodd B£tn © a €li sgover -

i ng new stable liquid crystal base materials of |ow vis- cosity for

di el ectrics WiCAR a lsi @mideirc ot oy epagat i lvisnDEA. ¢ A0 tlhli sd Dbl ect r ivas athh eved
by providing the conpounds of the formula 1. It has been found that the
benzonitril ed @Rrikgd mrsﬁmerelbacmefmnsttdmﬁmgwtwaaﬁm el asicomponent s of
Irqurd crystal dielectrics. particular, stable liquid 25 crystal phases
wi th a highl §3f&g&Pi \?é’ddr‘-élqé'dtdr i¢d Y&rtiado- cq"rwctmvm al)evﬁﬁéﬂh‘r@'@jtw th

the aid of these _com unds., The arran nt, which is unusual for l|iquid
crystal base™ ﬁﬁﬁér.§r£%3 %Wgsﬁifﬁﬂq§ P R O DAY EXT t&1?¢6%¥

relative1bo EQ%UB?QQHnUQhQaH1G%H%F%u%§tal base materials, as esters

are.unstabLe, and/or cause an undesirabLe shift in the
nematic temperature range. 1If need be, the solubility
problems can be ...(sic) by using several compounds having
a negative DCA at the expense of an increase in the vis-
15 cosity of the nematic phase and the.resuLting undesirable
increase in the switching times of the display element.

The invention was based on the object of discover-
ing new stable Liquid crystal base materials of Low vis-
cosity for dielectrics with a significantly negative DCA.

20 This object was achieved by providing the compounds of the
formula 1.

It has been found that the benzonitriles of the
formula 1 are outstandingly suitable as components of
liquid crystal dielectrics. In particular, stable Liquid

25 <crystal phases with a highly negative dielectric aniso-
tropy (DCA) can be prepared with the aid of these com-
pounds. The arrangement, which is_unuéuat for Liquid
crystal base materials, of the nitrile groupe in the

Lateral position relative to the Longitudinal molecular



3 i
-3-"axis evidently results in.the narkedly negative dielectric anisotropy,
whi is a prefequisite for the use of- these conmpounds in el ectroopticg
di spl ays which are based on the phenonenenzof dynam c scattering,
deformation of oriented 5 phases or |ight absorption by orientatable
di chroi ¢ dyestwfd sev ilden toyrpoesast of ibhehéonavkadlyt hegalbave dRelectric
exceptionally wide field of use. Depending on the selec- tion of the
substi t uent s,an teestr amnpoumitsh cam depuseeqass 10ebéise rhteusal off tbesehi ch
liquid crystal dielectrics are predonmi nantly conposed, or the conpounds of
the formul a IcumPWIdDH be elbeietireerticgal ddispbans whdehnmarer babedf pomtbeher
cl asses of conpounds, in order, for exanple, to reduce the mean DCA of such
a diel ectric.Phenomeron of qm%a%bﬁp%%ﬁﬂgebf“Shed?ﬁPﬁﬂﬁﬁ‘EnaPé eslientedss in
the pure at and formliguid crystal nesophases in the tenperature range
wht ch an 3t ol ISP he il 19RERTeATRFLED §F oopt FOERt aBbP ! GAFNORSC Ac
benzonltrlles J¥ﬁ/gge stable. 20 The invention thus relates to
t he benzonltrlles cﬁ he formula | (sic), processes for their preparation

and their use as conF@nfquICg A&gu&ﬁ gﬁgs;@+mgéglgc£ﬁlgshaype i nvention

furthernore rel ates crysta ectrics contalnlng at | east

one benzoni t ig i ddIR 3P f AL feld (5F Clee aNy &b ERUTAGPLL Cohe dLapLRY

el enents based on a liquid crystal cont ai ni ng suc iquid crystal

dielectric. Tiedawantd rddwst plfuérh@‘s f Ofﬁféléél doREE@REE NYak Obk hgstgvgRti on
include, in particular, the preferre

10 base materials from which L1qu1d crystal dielectrics are

predominantly composed, or the compounds of the formula I
can also be addgd to Liquid crystal base materials from
'other classes of compounds, in order, for example, to
reduce the mean DCA of such a dielectric.

15 _ The compounds of the formula 1 are colourless in
the ﬁure state, and form liquid crystal mesophases in the
temperature range which can readily be utilised for elec-
trooptical applications. As benzonitriles, they are
stable.

20 The_invention thus relates to the benzonitriles
of the formula I (sic), processes for their preparation
and their use as components of Liquid crystal dielectrics.
The invenfion furthermore relates to liquid crystal di-
electrics containing at Least one benzonitrile of the

25 formula I (sic5, and eLectrooptiéaL display elements
based on a Liquid crystal cell containing such a Liquid
crystal dielectric.

| The benzonitriles of the formula 1 according to

the invention incLude, in particular, the preferred



s i
-4- phenyl benzonitriles of the formula la and bicyclLo[ 2. 2. 2] -
_oéty1ene-phehyV—benzonitriIes of the fornula I'b [err]-Phe-Phe(CN)-[err
I a [err]'Bi-Phe Phe(CN)-[err] 4 Ib 5 wherein, in ea
case, Phe is a 1, 4-phenyl ene radical, Bi is a bi cycl of 2. 2. 2]octylene

radi cal and Bm%@%elrﬁzﬁﬂmwwwlw fochees 1hi shdi i Spbesi s upegab

nitrile group inthe 2- or 3-position, or 5- or 6-position. The formula 1 *
al so i ncl udegcltha eedipidrd Mzon - Nidd id e oo | vekhyes pb the formul ae
lc to If: [err]-Bi-Phe(CN)-[err] I c
[ err]-Phe- Phe- Pha@@@h{*ﬂﬁd(CN) RZ I d Ia
[err] - Phe- Bl-Phe(QN) [err] le [err]-Bi-Bi-Phe(CN)-[err]
If, 15 wherein [Rer8i~Pha PH&#;N&nR%%e(CN) have the nelmi ngs given. In the
conpounds of the fornmula 1, the alkyl and al koxy radicals [err] and [err]
can in pr|5nc|\Mr!)le(4!‘eb@,",st1r"euﬂ}’n-trL i n Rre bt hbdd-plienylene rad ey, aBé
preferably stralght chai n _and accordingly preferabl% denot e et hyl ethyl

c

n-propyl, n- B8t ¥ by cdeafids2 - larbahena tahisal nGRRe (o) nis hdxys4-

et hoxy, n- propox n- but oxy, enty] ox hex , h-he | ox

n-octyl oxy. | gRenylens radcd%dnm@ b1 r%%?hwﬁ T oh 2iFel bRt IEAUP N end

group substltueghﬁ &ﬁrQJ q¥ {§a as a Ie hqge hlgper cl ear points than
ds Wit P éHEd en pos

the analogous C
The formula 1 also includes the preferred benzo-

10 nitrile derivatives of the formulae Ic to If:

R1-Bi-Phe(cN)-R2 Ic
R1-Phe-Phe-Phe(CN)-RZ 1d
R1-Phe-Bi-Phe(CcN)-R2 le
R1-Bi-Bi-Phe(CN)-R? 1f,

1

15 wherein R, RZ

, Bi, Phe and Phe(CN) have the meanings
given.
In the compounds of'the‘formuLa 1, the alkyl and

1 and R2 can in principle be straight-

alkoxy radicals R
chain or branched.

20 They are preferably straight-chain and accordingly
preferably denote methyl, ethyL,'n-ﬁropyL, n-butyl, n-
pentyl, n-hexyl, n-heptyl, n-octyl or methoxy, gthoxy, n-
propoxy, n-butoxy, n-pentyloxy, n-hexyLoxy, n-heptyloxy
or n-octyloxy.

25 Compounds of the formula 1 with straight-chain end

1 2

group substituents R’ and R as a rule have higher clear

points than the analogous dompounds with branched end

1 2

group substituents R’ and R

Because of this, the compounds of the present



group substiggsnts [err] and [err]. Because of this, the conpounds of the
present I nvention are usually provided with at nost one branch d
group substituent [err] or [err]. Compoungs_of the formula 1 with a
branched end group substituent [err] or [err] may occasionally be of

i nport ance begAlSA: Rfn tdved rudedt ey .§pwlpaéaw1tﬁl bPen6ys- oh@MBFYnkhadid
crystal base materials, but, in partlcu ar, as chiral doping substances, if

t-hey possesseﬁulgﬁﬂuﬁugub@tyt@§na.R su}tg%f t he chai n branchi ng. Br anched
end group substituents [err] or [err] as a rule contain no nore 10 than

one chain branchi ng. Rredeunds bf atichetiormaigaliswienrad bandnfred] eade

I sopropyl, 2-nethy|propy|,-2-netﬂ%lbut% , 3- methyl butyl, 2-nethylpentyl,
3- net hyl pent ydroud eiubd hicbuent IR hyRhexyy ,odcaribyahepthe, of

2-ethyl -pentyl, isopropoxy, 2-nethylpropoxy, 2-nethylbutoxy,

3- et hyl b oanqmwlheqaaliﬁemmm” Ppaetayl peheyibiyy 2nethgl hesyl oxy,
1-met hyl - hexyl oxy and 1-pet hyl heptyl oxy. The, groups Lerr] and [err] in
each case corﬁ%affyl Lt’(F"B‘dp?’éﬁ%?%l‘bl@/a%et’basert?hﬁon%“ Thé”aER(/‘F’ngéﬁs are
preferable to th 0X youp The conpou ds, of the formula,l
prepared by A% H tﬂ?eﬁ%?%ﬁﬁﬁﬁFﬁer et oY RPFFESS EBHﬁSﬁﬁ such

h d hed. he | f mp| h d
Such Siemﬁiéﬁ'vﬁw ¢V A ot Ut o 5 o7 RERETD Bt L ne EaEEEfg“’oﬁaim c

Ch
em stry), %é‘q’dutuons \\,{Ec are tgarsd, aaPS'%é 5’##5#8“ g" mgpger

reaction con- nown and sui or t reacti ons
10 than one chain branching. Preferred branched radicats R1

and R2 are isopropyl, 2-methylpropyl, 2-methylbutyl, 3--
methyibutyl, 2-methylpentyl, 3-methylpentyl, 2-ethylhexyl,
1-methylhexyl, 1-methylheptyl, 2-ethyl-pentyl, isppropoxy,
Zémethylpropoxy,_2-methyLbutoxy, 3-methylbutoxy, 2-methyl-

15 pentyloxy, 3—methyLﬁentyLoxy, Z—éththexyLoxy, 1-methyl-
hexyloxy and 1‘methylhept}toxy. The groups R1 and RZ in
each case contain 1 to 8, preferably 3 to 5, C atoms. The
akaL groups are preferabLe to the alkoxy groups.

The compounds of the formula 1 are prepared by

20 methods which aré known per se for similar compounds, such
as those described in the Literature (for example in the
standard works such as Houben-Weyl, Methoden der organi-
schen Chemie (Methods of Organic Chemistry), Georg Thieme
VerlLag, Stuttgart), and in particular under reaction con-

25 ditions which are known and suitable for the reactioﬁs
mentioned. It is also posSibLe to use variants which are
known per se and are not mentioned here ih more detail.

If desired, the starting substances can also be

formed in situ, in a manner such that they are not



mentioned. It is also possible to use variants which are known per se apds
ane/not ment Nened here in nore detail .- If desired, the starting substancq
.can also be fornmed in situ, in a nmanner sqph_that t hey are not - 6-

i solated fromthe reaction mxture but are immediately re- acted furthg

gi ve the conpg FLQ§le G ft‘?lrweaach(oﬁ-i Glix tU1% GUP WS ifed Pt & OF MR 2

(sic) wherein [err] is an al koxy group are preferably prepared by

converting, gsted e thled oG i &edlconffurdad gt echeé favawuL £onposine) of

~the formula [err]-Q Phe-[err] into a conpound of the fornula

[err]-Q Phe(X)-[err] Th@ whaippiundé icf a el fagerulad am(Ge) Brhare imRNeior a

nitro group [err], by electrophilic substitution, converting the

_ substituent Xn iafl kiolkiys giroJperarle, pirretfee reatdiyazore pnaneshlty graowe byinedues i on
and di azotization, and finally convert- ing the hal ogen or diazoniumsalt

group inté theensﬁﬁwNenBSMQﬂGupd®w rfeectaxaAmplieh & krawn cyrprwd Tfeferred

poss- ible nmetal cyanides are heavy metal cyanides, preferably [err]. The

reaction is &aerifedmydt2 in water or, better, in the presence of an inert

sol vent, such as dinethyl f ormam de, f+net rrolidone or dinethylsulf- 20

oxi de, at tenperatures betmeen abok Hﬁyfgz degrees centi grade.

Al ternatively, the co und the nq]a ...(sic) are obtained by

dehydrating an 8ni?dé 9 % f &l

1 2

R -@-Phe(X)-R
10 wherein X is a halogen atom, CL, Br or iodine or a nitro
gr&up NO2, by.eLectrophiLic substitution, converting the
substituent X, if this is -NOp, into a diazonium salt
group by reduction and diazotization, and'finally convert-
ing the halogen or diazonium salt group . into the nitrile
15 group by reaction with a metal cyanide. Preferred poss-
ible metal cyanides are heévy metal cyanides, preferably
Cup(CN)2. The reaction is carried out in water or,
better, in the presence of an inert solvent, such as
dimethylformamide, N-methylpyrrolidone or dimethylsulf-
20 oxide, at temperatures between about 0 and 150 degrees
cehtigrade.
Alternatively, the compounds of thelformula eesfsic)
are obtained by dehydrating an amide of the forﬁula
R1-a-Phe(CO-NH)-R®
25 or an oxime of the formula
R1-a-Phe(CH=NOH)-RZ.
Examples of suitabie agents which split off water are

inorganic acid chlorides, such as S0CL2, PCL3, PCls,

§02Cly and COClp, and futhermore P205, P2S5, ALCL3



[err]-Q Phe(CO-NH)-[err] 25 or an oxinme of the formula
[é{pﬂ-Q~Phe(éHiNCH)-[err]. Exanpl es of:- suitabl e agents which split of/f
wat er are inorganic acid chlorides, such 2S_ [err], [err] and [err],
futhernore [err], -7- as a doubl e-conmpound with NaCl, aromatic su
aci ds and Su'a%ory G kA4 a ?trfer@é’#ﬂ°”a+§m§€€£'?QLPb‘ﬁiH‘aI:E‘Ss
presence or absence of an inert solvent, fof exanplLe an aromafic
hydrocarbon, Juch A e4\Eid L) IUFIEs OF Pne XY 8081 o' BE CE P Yedl out
t enper at ures between about 50 and 150 degrees centigrade. The process for
the preparatign e tdie SAHPOUWYISaedde dPr ol dndrtSéElvést ACEOF deRGhYLe
characterized in that a conpound of the fornula Il [ERR] wherein [err] is
Cl, Br, | or ah Gireomyd dnisadiodd rign angudierdd enlz & daveot henéreani ngs
given, is reacted with a netal cyanide, or in that a conpound of the
formula 151 [xyRfEnel5 prndferraabl f eatr |[tempdmatyres HRNGHh aalloder5) anmd [err]
have the neani ngs given, is dehydrated. Mst of the starting substances of
the fornul ae 150 adeyridds arenthavwadeowever, they can be prepared by net hods
whi ch are known per se. The preparation of the compounds 20 of the formula
Il has al ready been iTHURTMEF adbvetherher evppdtihe of thefePRRPENdF| can

-be obt ai ned, . . . . i
of the formula I (sic) is accordingly characterized in

that a compound of the formula Il
rl-q r? -
10 _ 11

R3S

3 1

wherein R” is ClL, Br, I or a diazonium salt group and R
and R2 have the meanings given, is reacted with a metal

cyanide, or in that a compound of the formula III

III

4 1

15 wherein R and R2 have the

is CONH2 or CH=NOH and R
meanings given, is dehydrated.

Most of the starting substances of the formulée I1
and II1 are ﬁew. However, they can'be'prepared by methods
which are known per se. The preparation of the compounds

20 of the formula II has already been.iLLustrated above.

The compounds of th formula III can be obtained,
for example, from the corresponding benzoic acids, benzoyL
chlorides, benzoic acid esters or benzaldehydes by reac-

tion with ammonia or hydroxylamine. The benzaldehydes

25 required can be prepared, for example, by controlled



fQr exanple,-frpn1the correspondi ng benzoi c acids, benzoyl chlorides,

be ic acid %ﬂﬁers or benzal dehydes by reac- tion with amoni a or
hydr oxyl am ne. The benzal dehydes 25 reqqugd_can be prepared, for exanp
by controlled -8- oxidation of the correspondi ng benzyl al cohol or b

fornyl ation ofy 4 £k 1EPPERGI 0 PUEHOA IRG BUR2EEUSILRBDSE -1 by cation.

The dielectrics according to the invention  consi st preferably

3 to 12, CO”W}QWLSat%n|@f15£h0:n@optfe§\5'$ﬁ@iﬁ§ BhORBTZORHN ELBsefukhe fornula
y

| (sic). The other constituents are preferably selected fromthe ne- matic

or nemat ogeniex et BaE€boni N particul ar the known substances fromthe

cl asses of azoxybenzenes, benzylide- 10 neanilines, biphenyls, terphenyls,
phenyl or cycl ohexyl temzdbélesctphenyacosrdysgobexyhe invention consist
cycl ohexanecar boxyl at es, phenyl cycl ohexanes, cycl ohexyl bi phenyl s,

cycl ohexylxyasit-2 hexahes, b rete nakeky | hapdit hé) enespodedthi satytbohexyhben-
zenes, 4,4'-Dbis-cyclohexylLbi phenyls, phenyl- or cyclohexyl- 15 pyrim dines,
phenyl - or cy&f gHelgh di oxarienzopitohke | 97 hehegbaanebasii (Bénds, BbBAzyl
phenyl ethers, tolanes and substituted cinnam c acids. The nost inportant
conpounds whitH &farf Y bisEieBss HtREeEntabby sekmcteduf aorr fBeane-

dielectrics can be 20 characterjzed by the forpula 1V . [err]-A: B- err]
|V wherein A™Hd DY PP IETLS b?)"b'i/%ﬁ?:c%?' haf e?%E%LT‘La}i ﬁbesg}gbém from
the group f°@ﬂ%%§§é¥2£ﬂ#%§uS#W§téfé§§§k of aioxybenzenes, benzylide-

10 neanilines, biphenyls, terphenyls, pﬁenyl'or cyclohexyl
benzoates, phenyl or cyclohexyl cycLbhexanecarboxylates,
phenylcyclohexanes, cyclohexylbiphenyls, gycLohexchycLo-

" hexanes, cyclohexylnaphthalenes, 1,4-bis-cyclohexylben-
zenes, 4,4'—b{s-cyclohgxylbiphenyls, phenyl- or cyclohexyl-

15 pyrimidines, phenyl- or cyclohexyldioxanes, éptionalty
haLogenatea stilbenes, benzyl phenyl ethers, tolanes and
substituted cinnamic acids. |

| The most important compounds which can be used as
constituents of such Liquid crystal dielectrics can be

20 characterized by the formula IV

5 6

R"-A-B-D-R v
wherein A and D are each a carbocyclic or heterocyclic
ring sYstem from the group formed from 1,4-disubstituted
benzene and cyclohexane rihgs, 4,4'-disubstituted biphenyl-
25 'phenylcyclohexane (sic) and cyclohexylcyclohexane systéms,-
2,5-disubstituted pyrimidine and 1,3-dioxane rings, 2,6-
disubstituted naphthalene, di- and tetra-hydronaphtha-
lene, quinazoline and tetrahydroquinazoline, B is -CH=CH-,

-CH=CY-, -C=C-, =-C0-0-, -CO0-S-, ~CH=N-, =-N(O)=N-, -CH=N(0)-,



LI »
benzene and cycl ohexane rings, 4,4'-disubstituted biphenyl- 25
p ylcyclohbﬁéne-(sic) and cycl ohexyl-cycl ohexane syst ens,

2, 5-di substituted pyrimdine and 1,3-diqx%ng rings, 2,6- disubstitute
napht hal ene, di- and tetra-hydronaphtha- I'ene, quinazoline and

t et rahydr oqui_nazalsd.ne, B ds, . —H=C ¥ —pG= = C C= S-,
LGN N oy SRR A SR Oqj:ggdj*z[ Sr] %?[Oefrg]_-@‘do, --Q[%aﬁ]c- scf:,O

- COO- Ph- COO- sl Crlondi NG & PHYloghn,S pralragam yreafleraie, o aN e, or
CN, and [err] and [err] "are al kyl, -al koxy, al kanoyl oxy or al koxy-

carbonyl oxy \nidh R adndl RSP aweelaAkanl,y alk dxy ,8.a Lainaor dx yatomma L karx one of
these radicals is CN, NC, [err], [err], F, . or Br. In npost of these
conpounds,. [ erarlbodyd dxer ndi th fipertd ridy e faratbior uporte &, tdesn adi cal s
usual Iy being an alkyl or al koxy group. Qher variants of the envisaged 10
substituent s atamsgl $0° neusch. thdeey ragdile adsbsitsartdos Nind N2t FRss, thher eof
are commercially available. The dielectrics according to the invention
contain 0.1 ttd @rolr-60% by wei ght of the conpounds of the fornula 1. As a
rule, they contain 5 to 55% preferably 10 to, 50%s 15 lﬁy alveti%g]{ of one or

more conpounds of thd™ dlafl £ 1. thase dARAUY s Rac @ity %e invention
Amount of 1 hd TamIOern AR A P ThE T RS Saraldl Be T fRe
o o AR R R e R e o
10 substituents can also be used. Many such substances and
| mixtures thereof are commercially aQaiLabié.

The dielectrics according to the invention contain
0.1 to about 60% by weight of the compounds of the formula
1. As a rule, they contain 5 to 55%, preferably 10 to 50%,

15 by weight of one or more compounds of the formula i.

The dielectrics according to the invention are
prepared in a manner which is customary per se. 'As a rule,
the desired amount of the component used in the smaller
amount is dissolved in the component which makes up the

‘20 main constituent, preferably at elevated temperature. If
a temperature above the clear point of the main constitu-
~ent is chosen, it is particuLarLy easy tolobserve the com-
pleteness of the solution operation.

The quuid crystal dielectrics according to the

25 idnvention can be modified by suitable additives such that
they can be used in all the types of.liduid crystal dis-
play elements which have hitherto been disclosed.

Such additives are familiar to the expert and are

described in detail in the relevant literature. For



PO . . .
nt is chosep, it is particularly easy to observe the com pleteness of theN
solution ope ion. The liquid crystal- dielectrics according to the 25 ‘§;ﬁ~

i.nvention can be nodified by suitable aﬂdTQiyes such that they can be us
-in all the types of liquid crystal- dis- play el enents which have hithert¥

been di scl osefanPcd), afldi {4 Viess oL d ar | add Eondber vpesiL aang gF e dessLy bed
in detail in the relevant literature. For 10 exanple, it Is possible to

add conduct i & rsal {bi mF 1B 6+ B &/c et Fyhm 6% ik ha+ h doglesyy b ema@at eyn tetra-
4- hexyl oxybenzoate, tetra- butylamoni umtetraphenyl boranate or conpl ex
salts of crovsu il DoWpes £; agioen ekaopiraté . otHatdmplet adltsMf. 5
Cryst. Lig. Cryst. Volune 24, pages 249 - 258 (1973)) to inprove the
conduct i vi ty,c rhwhret e tis/ et amd ar e pr f sribex anmheesl § oakhoeld f ¢t ngt ¢ heMol .
di el ectric anisotropy, the vis- cosity and/or the orientation of the
nemati c pHasesry Such bubstmrtes Volumiesds i beagen, 24— 28l E97E} nkd)

O fen- 10 | egungsschriften 2,209, 127, 2,240,864, 2,321,632, 2,338, 281,
2,450, 088, 2, BWr 3, the s dukt hnity, ohbehigic Thee ssuhES esO WhF L™ f ol | ow
areintended to illus: trat ,}he i nvent i on cIp.theneg(a | es, .Vls_the
mel ting poi ntS GHtF &S pfof s'"‘i‘ﬁb kTR A A W AR T A RV gﬁ% 1% |
Stance | CeRSER T T g SETBHEr i "hE O BT BBhrnnc, s
4;bUtOXy_4If'JEUQQQHgggﬂgwwlées}pgbgHOfnle%él @PgmﬁLé,(ééPﬁanOffen-

10 Llegungsschriften 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.

The examples which follow are intended to illus=-
trate the invention. In the examples, m.p. is the melting
point and c.p. is the clear point of a Liquid crystal sﬁb-

15 stance in degrees centigrade.
.Example 1

A mixture of 375 g of 3-bromo-4-butoxy-4'-pentyl-
biphenyl [oil; obtainable by bromination of 4-butoxy-4'-
pentyl-biphenyll, 160 g of Cup(CN)2 and 1 1 (sic) of

20 meethpryrrolidone js stirred at 175° for 4 hours,
cooLed.to 20°, Left to stand overnight and poured into
a solution of 1 kg of NaCN in 20 1 (sic) of water. After
the mixture has been stihred at 95° for one hour, it is
extracted with toluene. Customary Qorking up gives 3-

25 .cyano-4—butoxy-4'-pehtyl-biphenyL, of m.p. 35°, C.P- 40°.
Examples 2 to 25 -

The following compounds can be obtained analogously

to Example 1, by bromination of the corresponding benzene

derivatives and subsequent reaction with Cuza(CN)2:



N—nethylp
to stan

(SIC) of water.

4' - ButyL- 4-
- bi phenyl .

- 4' - Propyl -
o- bi phenyl .

4-

8f

4' - Pentyl 54- 6.

4' - Hexyl -

rolidone is stirred at [err] for 4 hours, cooled to [err],
vernlght and poured into a solution of 1 kg of NaCN in 20
After the m xture has been stirred at 95 for one hour,
is extracted with toluene. Customary working up gives 3- 25
cyano- 4- buto§y 4" -
25 The fol |l owi'ng conpoun ‘can be obt ai ned analo ous
brom nation gf the
reaction with [err]

Rant jiphenyl, of mp. [err] [err] Exanples
o rF{/L,[O Exanpl e 1, by
400&ﬁﬁ§ﬂondjng benzene deriyaliyes and subsequent
. Pr opyl PRy - 0- bi phenyL. 3.

4'—HexyL—4—b|pheny| 4. -ofondexyl - 4-

4' -Cectyl - . 0-bi phenyl. 5 6.

4'—0ctyL—4-0-biphenyI.'rz-biﬁmeﬁwmyl-4-o

4' - Pentyl - 4- - 0- bi phenyL. 9.

4'-Propyl-@ano- bi phenyl, mge-b#dhercylp. [err] 10 10.
o- bi phenyL. 11. 4' - (4- Propy-

~Joctyl) - 4-prd@poxy- 3'cBauto-l Hi-phenyl . 12. 43 =Y Yp R oply .
] octyl - 4- met hoxy- 3- cyano- bi phenyl. 15 13. 4'-(4-Butyl -
octyl) - 4- (2- §et hyl Bdt®8NLy 3-:cyano- bi phe 14. czb ighemtlopy-
]octyl)-4- hexyloxy 3 cyano bi phen )

10

15

20

25

10.
11.

12.

13.

14.

15.

16.

17.

18. .

19.

20.

entyil-=- ino-biphenyl, m.p. 41°, C.P.
28°. |
4'-Hexyl-4&--. ~2-biphenyl.
4'-(4-Propy.- | “loctyl)-4-propoxy-3-cyano-
biphenyl.
4'-(4~Progy . - | l30ctyL—A-méthoxy—S-@yano-
biphenyl. .
4'=(4-Butyt-. “3ctyl)-4-(2-methylbutoxy)-

3-cyano-biphr: -
4i-(4-Propy;—; Lloctyl)-4-hexyloxy-3-
cyano-bipher

2-Propoxy-5-"- _ ..ol2,2,2]octyl)~-benzo-

nitrile.

2-Butoxy=-5-{-- 2[2,2,21octyl)-benzo-
nitrile.

2-Pentyloxy-:I- wclol2,2,2loctyl)-benzo-
nitrile.

2-Hexyloxy-5- stol2,2,2]octyl)~-benzo-
nitrile.

2-0ctyloxy-3- {ol2,2,2loctyl)-benzo-
;;trile.

2-Propoxy-5- - ' :‘phenylyl))-benzonitrile.



s Pr opoxy- 5- ' 0[2 2, 2] octyl ) - benzo- 20

ﬁkLylte 16. \o/ 2- Butoxy 5- -- [2,2,2]octyl)-benzo- nitrile
2- Pent yl oxy-"' cI052 2, 2]octyl) benzo- nitrile. 25
18. 2- Hexyl oxy- 5- Io[ 227 2]octyl) benzo- nitri Le. 19.

- 2-Cctyl oxy- 5- L
2- Propoxy-5-21. 2= HexYL°xbh§ﬁ§

yk$) =

Lo DAY BRLEILIL) | BRIZBRALBAS -8 g
C C
=pF

2 30000 (4 (1 Pa Ryl ppleayt Ug L35 B S RN A e
2 pentyl o = (4 <ée&wa>fwa.?§yk e B o

octyl)- benzonitrile of the
formla pgopyl - BI- e(C)D o 10 butyl . 25.
2- Hexyl oxy-5- (4" - pent -4,4" -bis-(bicyclo[2,2,2]- octyl)-benzonitrile.
Exanple 26 3331 g 91p3n69189945buzoxx ﬂutp@nbnbnbmphenechQMz ,23 23 aahl e
for exanple, by nitration of 4-butoxy-4'-pentyl- biphenyl and subsequent
hydrogenation of tpenk6ftltFiog.

octg % benzo-

2 v gri
§)-BekybrPiphpEY LY pshzoggtrile
I
t

24, 2-Butoxy-5-(4'-propyl-4,4'-bis-(bicyclol2,2,2]octyl)~
benzonitrile of the foquLé propyl-Bi-Bi-Phe(CN)-0-
10 butyl.
25. 2-Hexyloxy-5-(4'~-pentyl-4,4'-bis-(bicyclol2,2,2]~
octyl)-benzonitrile.
Example 26 |
31.1 ¢ of 3-amino-4-butoxy~-4'-pentyl-biphenol (ob-
15 tainable, for example, by nitrétioﬁ of 4-butoxy-4'fp§ntyL-
biphenyl and subsequent hydrogenation of the resulting
3-nitro-4~butoxy-4'-pentylL-biphenyl) are dissolved in a
mixture of 25 g of concentrated hydrochloric acid and 72 ml
of water and are diazotised at 3 to 6% with a solution of
20 8 g of NaNO {p 15 mL of water.
The diazonium salt solution is added to a Cup(CN)2
solution (prepared by warming 25 g of copper sulfate with
28 g of KCN in 100 ml of water), warmed to 60 to 70°, in
the course of 15 minutes. The mixture is warmed to 100°
25 for a further 20-minutesland cooled to give, after cus-
tomary working up, 3-cyano-4-butox}-4'-pentyl-biphenyL of
m.p. 35°, c.p. 40°.
| The benzgnitrile derivatives Listed in Examples 2

to 25 can be obtained analogously from the corresponding

oy



[ 2
3-ni tro-4-but oxy-4'-pentyl -bi phenyl) are dissolved in a mxture of 25 g
cwngent rat eddydrochloric acid and 72-nl "of water and are di azotised at
to [err] with a solution of 20 8 g of [err] in 15 mM of water. The
di azoniumsalt solution is added to a CuééCN)Z sol ution (prepared by
warm ng 25 g_of copper sulfate with 28 g of KCN in 100 m of water), warned
to 60 to [erFf?mFg1fﬁé course of 15 minutes. The mixture is warmed to [err]
25 for a furgggﬁ %Q gknutes and cooled to give, after cus- tomary worKking
up, 3-cyano-4- uPoxy- ' -pentyl - bi phenyl of -mp. [err], c.p. 40. The
benzonitrile derivatipgey loisSis@¢ N afPeatiidess 2 410 &P caib he Q¥ methn
anal ogously fromthe correspondiﬁg -13- aromatics. Exanple 27 18 g of
[err] are adggdzzaly [gelhi] 3-Q rd aéIREDBSbUL oKy -3 -DehtOfL-biphenyl
3- car banoyl - 4- but oxy-4' - pentyl - bi phenyl 5 (obtainable, for exanple, by
reacti on gf 4obydrieapie,- fRentexlampilRhemy reddt on arfoféorhyde@x -0 bt ve
3-fornyl -4- hydroxy-4'-pentyl-biphenyl, butylation to give the 4- butoxy
conpound, oXp@attiydrbtiphtelng Lasiith reddotriodo nmAKOH era ]9 twe gi-vikonmel ©ht ori de
and reaction with NH3 (sic) in 10 100 m of toluene. After the mxture
has been sti hyédoay ~ferpjenftort -® ipdiemy L ,c bl tod aidpoilr etfivhtthedter,
3-cyano- 4-butoxy-4'-pentyl-biphenyl of mp. [err], c.p. [err] |s obtained.
The benzoni t bulte xdeciopaoiunds oxsidad iion mearkhieeeid, reaction with

- $0CLp to give the chloride and reaction with NH3 (sic) in

10 100 mL of toluene. After the mixture has been stirred at
80° for 6 hours, cooled and poured into water, 3-cyano-
4-butoxy~4'-pentyl-biphenyl of m.p. 350, C.Pe 40° is
obtained.

| " The benioditrile derivatives Listed in Examples 2

15  to 25 can also be obtained analogousLy.

Example 28

A mixture of 33.9 g of 2-butoxy-5-p-pentyl-phenyl-"
benzaldoxime (obtainable from the aLdehyde'and hydroxyl-
amine) and 40 mlL of acetic anhydride is heated until the

20 éxothermic reaction siarts, and is then boiled for 20
minutes and poured into water to give'3-cyano-4-but9xy-4'-
pentyl-biphenyl of m.p. 35°, C.pP. 40°._

The benzbnitrile derivatives listed in Examptés 2
to 25 can also be obtained analogously.

25 The following compounds can also be obtained by
dehydration of the corresponding oximes:

29. 4,4'-0ibutyL-Z-cyano—biphenny
30. 4,4'-Dihexyl-2-cyano-biphenyl.

31. 2-Pentoxy-6-(4-butyl-bicyclol2,2,2]octyl)-benzo-



S
.‘ ™

¢

15 to 25 can .al so be obtai ned anal ogously. Exanple 28 A nixture of 33.9 g
of -butoxy-ﬁhﬁ-pentyl-phenyl- benzal doxi nme (obtainable fromthe aIdehy-eEE%%
- and hydroxyl - amine) and 40 ml of acetic anhydride is heated until the 2Q
exothernic reaction starts, and is then~bbtl2d for 20 ninutes and poured
Into water to give 0- 4- but oxy-4' - pentyl -bi phenyl of mp. [err], c.p.

a
[err]. The benzonlt’?”'y rtivatives listed in Exanples 2 to 25 can also be

obt ai ned analggousl Zen_cAdhe foll onmpoungds, can al so be
~ obtai ned by dggydra i 0 5? Ty &% ¢ sp%ﬁ%ﬁﬁgw%y? %yLébpp berzo
4,4' -Di butyl - 2- cyaq? €+ phenyl . 4, 4' - Di hexyl - 2- cyano bi phenyl . 31.
2- Pent oxy- 6- (4- buty |cycTo[2 2 2]0cty|) benzo- - - ni tr i Le. 32.

2-Pent oxy-6- (4-(4' - prﬂpallf&w&@%yé)am;?@@zoar@'mmaﬁe T&e d PEL OV PYc s
exanpl es are exanples of dielectrics according to the invention

cont ai ni ngs atad @€eed i Pget & Othe PPWIEh ©f ot N€oh 04 M @g | at EX@dPt Core Ac Xt ure of
5% of trans-I:p-ethoxyphenyl -4-propyL- cycl ohexane (SIC) 8% of

1- p- (trans- 4-gmid/ | ef ctiphekytnul 401 phenyl pent ane- 1, 3-di one, 13% of
3-'cyano- 4- but oxy-4' - pentyl bi phenyl, 30% of 4-ethyl-2"-fluoro-4'-(trans-4-
pentyl cycl oheBwdmple phenyl , 23% of p-pentyl phenyl p- :
A mixture of 5% of trans—(—p-ethoxyphenyt-k—propyL—.
cyclohexane (sic), 8% of 1—p-(trans—4-pehtylcycLohexyL)—

10 phenylpentane-1, 3 d1one, 13% of 3-cyano- 4—butoxy-4'-
pentylbiphenyl, 30% of 4-ethyl~ 2'-fluoro-4'~(trans-4-
pentylcycLohexyL)-biphenyl, 23% of p-pentylphenyl p-
methoxybenzoate, 8% of 4-ethyt-4'-(trans-4-propylcyclq-
hekyt)-biphenyL, 7% of 4-ethyl-4'-(trans—-4-pentylcyclo-

15 hexyl)-biphenyl and 6% of 4~(trans-4-pentylcyclohexyl)-4'~-
(trans-4-propylcyclohexyl)-biphenyl has the following
properties:

m.p. 14°, c.p. 83°.
Example B

20 A mixture of 23% of trans-l-p-ethylphenyl-4-propyl-
cyclohexane (sic), 15% of 3-cyano-4-ethyoxy-4'-propyl-
biphenyl, 262 of 4-ethyl-2'~fLuoro—4'-(trans-4-pentyL-
cyclohexyl)-biphenyl, 16% of 4-ethyL—4'—(tran5f4-propyL?

~cyclohexyl)-biphenyl, 10% of 4-ethyl-4'-(trans-4-pentyl-

25 <cyclohexyl)-biphenyl and 10% of 4-(trans-4-pentylcyclo-
hexyl)-=4'~(trans-4~propylcyclohexyl)-biphenyl has thg

following properties: m.p. 13°, C.P- 67°.



£ » i .

met hoxybenzoate, 8% of 4-ethyl-4'-(trans-4-propylcyc) g -hiphenyl , 7%
ok _4- et hyl - 4Nt rans- 4- pentyl cycl o- 15 hexyl)-bi pheng“m én ﬂ j

4- (trans-4-pentyl cycl ohexyl)-4'- (trans-4-propyl cycl L~ Oly yl f
the follow ng properties: mp. [err], 6.&.-rérr]. Exanpl e B 20 '

m xture of 23% of trans-l-p-ethyIpEe I14- rapyl - cycl ohexane (sic),
3- cyano- 4- et hyoxy-4' - propyl - bi ph Q% Rl - _ ( )

4-ethyl -2' -fluoro-4' 4(tr -4-pent yle- cl 1) -sbi phenyl, 16% of
4-ethyl - 4" - ( It11’ans- 4- Br(eté‘ﬁ%{aﬁ té*jglee%h)e(’?ylt)q‘}ébi%ﬂeiﬁnu HQ ItﬂiO% of

4-ethyl -4'-(trans-4-pentyl - 25 cycl ohexyl)-bi phenyl and 10% of
4- (trans-4-pentylcyclo- hexyl)-4'y (tr - propyl cycl ohexyl ) - bi phenyl has
the follow ng properties: mp. [®rTY, [Rerr]. - 15 -1 Patent cl ai ns:

1. Benzonitriles of the fornula I PR] wherein [err] and [err] are
each al kyl groups with 1 - 8 C atons, one of these radicals can also be
an al koxy group with - 8 C_atons and is one or two radicals chosen from

the group comdiesieiing RIf ahdd-Réhame e tarad/kyrl Jgrbusscyci tf 21 2= B detyl ene. 2.
Process for the preparation of benzonitriles of the fornmula | [ERR] wherein
[err] and [ emtpmare agalclon® lofi tdvesegpg aditdalls -ca @lso be an alkoxy

group with 1 - 8 C atom$ and @ is one or two radicals

chosen from the group consisting of 1,4-phenylene and/or

1,4-bicyclol2,2,2]octylene.

2. Procéss for the preparation'of benzonitriles of

the formulta I

1 2

wherein R' and RS are each alkyl groups with 1 - 8 ¢

atoms, and one of these radicals can also be an alkoxy"
group with 1 - 8 € atoms and @ is one or two radicals |
chosen from the group consisting of 1,4-phenylene and/or
1,4—bicyclo[Z,Z,Z]-octylene, characferized in that a com-

pound of the formula II

Rl-g—{\ , /)—R?
11

’3

wherein R3 is cL, Br, 1 or a diazonium salt group and R1
and R2 have the meanings given, is reacted with a metal

cyanide, or in that a compound of the formula III

III



ag ons, and one of these radicals can also be an al koxy group with 1 - 8 C
at and Ql\yJOne or two radicals chosen fromthe gr

1, 4- phenyl ene and/ or 1, 4-bicycl o[ 2, 2, 2] -octyl ene, chaﬂm"mmmm“mt hat /ay :
com pound of the fornula Il [ERR] \/\her'9|h6['err IS , Br,L 1ror sa

di azoni um sal t group a;pd [er r4ﬂ332 and R have the qreani n gi ven IS reacke
with a netal & e R or‘?n‘:Q or iMthEnd R hearbriuiteye | EhERR] -

16 - wherein err% qgf and [err] and [err] have the neanings
given, is deﬁ@%ﬁﬁiﬁﬂf 1ve ’ib b be nzonltrlles of the fornula |
et Toonted: 6 5T SN AR L L0

el ectrooptic S C t
conponents, ai] aérj erl zed ﬁ{?h@aﬁﬁnﬂqﬁ{h%téﬁﬁg %%/rr%oén@ { 'ﬂs % %L@étncs
nitrile of theo,f %L@Uﬁdo@@?@étd'd%&t%ﬂﬂéﬂe]n o El ect roopti cal

di spl'ay el ement based on a li1quid crystal cell, characterized in that the

Ioggwd crysta, cell aorywidisc Byt Al Qﬁéu&wrmmgettaﬂﬁmﬂsu d Ps 087

play elements with at Least two Liqqid crystal coﬁponents,
characterized in that at Least one component is a benzoi
nitrile of the formdla 1 according to Claim 1.

5. .Electrooptical display element ba§ed on a Liquid
crystal cell, characterized in that the L{duid crystal

cell contains a dielectric according to Claim 4.



L]
CEgiB]rrs: - As printed. 10 1. Benzonitriles of the formula 1 35
[ wher ei n&P

err] and [err] are each alkyl groups with 1 8 C atons, and,_~¥%
one of these radicals can al so be 008208®xy 20 ~group wth—31-8-C-atons
Qis one or two radical chosen fromthe group consisting of 1,4-phenylendl]
and/or 1,4-bicyclo[2.2.2]-octylene. 2. Process forr’"m rafgiion of
~benzonitriles of the formula | [ERR] 30 wherein | umelmmyhre each

al kyl groups with 1 8 C atons, and one of these radicdl stcah afso be an
akkoxy group with 1 8 C atonms and Qis one or two radical chosen fromthe
gfoup consisting of 1,4-phenylene and/or 1 4-bicyclo[2.2.2]-octyl ene,

char ginky: sed IAS gpq;‘tgdqorrpound of the fornmula 11 [ERR] wherein [err] is

Cl, Br, | or a diazoniumsalt group and [err] and [err] have the nmeani ngs
iven, is reacted with a nmetal cyanide, or in that a conpound of the =

Br mult-Berzoniprjey et oA ein [err] is [err] or CH = NOH and [err] and [err]
have the neanings given, is d drated. 3. Use of the benzonitriles of the
formula | accord-ing togdl a s cagmponents of liquid crystal dielectrics
for el ectrooptical di spIRay‘%el ts ®5 4.- Liquid crystal dielectric for
dfectrooptical dis-play elenmentfs with at least two liquid crystal

conmponents characterised in thgyat |east one conpahent is a benzonitrile o
the formula | according to Claim1l1. 5. Electrooptical display el enent based
ON a lyhehdin® GR/Aad edeh bikyl gFold Wit £F & §8Fhs | dAd bRASF thed6 rddiclil béh didolbalarbikss! |

@oNt growrswith 108 € btomk BhdQ &R bekwaGadidal éHosdniTrofn 6 gmbp Sonsistidg(L? 7,4 hénylene

- and/or 1,4-bicyc10[2.2.2]-octylene.
2. Process for the preparation of benzonitriles of the formula |

2 1_ - 2
R=g\ (/R ..
I
CN '
30 . .
wherein R and R2 are each alkyl groups with 1 8 C atoms, and one of these radicals can aiso be ar alkoxy
group with 1 8 C atoms and Q is one or two radical chosen from the group consisting of 1,4-phenylene
and/or 1.4-bicycin{[2.2.2]-octylene, characterised in that a compound of the formula |i
35 .
RJ’-Q —g2 24
wherein R3 is Cl, Br, | or a diazonium sait group and R' and R2 have the meanings given, is reacted with a
metal cyanide, or in that a compound of the formula I
1l 2
R R 111
50 : 34

wherein R4 is CONH, or CH=NOH and R! and R? have the meanings given, is dehydrated.
3. Use of the benzonitriles of the formula | accord-ing to Claim 1 as components of liquid crystal dielectrics
for electrooptical display elements
55 4. Liquid crystal dielectric for electrooptical dis-play elements with at least two liquid crystal components
characterised in that at least one component is a benzonitrile o the formula | according to Claim 1.
5. Electrooptical display element based on a liquid crystal cell, characterised in that the liquid crystai cell
contains a dielectric according to Claim 4

50

65 .



REVENO CATI ONS . As printed. 1 -Benzonitriles de formule | [err] CN
15 dans laquelle [err] et[err] 0@8%@88entent c e en C
1-C 8, |"un de ces synbol es pouvant egal ement repre- senter un groupe

al coppvenDIEATIINS. © Q¢ PHiGIYY. Un ou deux restes ml e groupe -
consistant en les restes 1.4-phenylene et/ou 1,4. anu'mm”ctyl eng~20
2.Procede de preparation des benzonitriles de forrrul’e € 2

Terr] 1-Benzonitriles de formule | | CN dans | aque1 le [

% [err] representent chacun un groupe alkyle en C 1-C 8, |"un de ces
synbol es pouvant egal ement rg \Senter un groupe alcoxy en C1-C 8. e Q
represente un ou deyx resteg { S d | e groupe c@nsistent en | es
restes 1.4-phenyl enB =& 6T ycl o[ 2, 2'2] octyl ene - caracterise

ce que | on fait reagir uR)donpose de forrrule 11 40
.lerr]

[err] dans |l aquelle R3 represendye C. Br, 1 ou un groupe sel de diazonium
et [err] et [err]ont | es significations indiquees ci-dessus, avec un '
&% anudans jaguelle| |ct1 ou bien on deshydrate un 50 conpose de formule 11 55
[er r+R’ et R? "°P'°:°" ent F'I'“B'O“ ﬁ'§’°l alkylaan FY'é C[%l' tn daker é‘é‘&?i‘é pf‘é’F?‘]‘é?"Tﬁ FePreet
Ler rTii R urb ﬁgﬂll e b IS cBlieAEB B cotos 11 erl;e B 118
benzpiybibf2l2l2fztyiRe T OF MU % Fevendi cat on que conposant s
de di ereédeldquaeamtmardesberwmdnlequed:aeulpour el enents d' af- fi chage
electro opti ques

s R'-Q 2 I

CN

dans laquelle
R? et R2 représentent chacun un groupe alkyle en C 1-C 8, I'un de ces symboles pouvant égaiement repre-
senter un groupe alcoxyen C1-C8, e
' Q représente un ou deux restes choisis dans le groupe consistant en les restes 1.4-phényléne et/ou 1.4-
35  bicyclof2,2,2]octyléne
: caractérisé en ce que I'on fait réagir un composé de formule il

a0 Bl-q r° I

& R>
dans laquelle
R3 représente Cl, Br, 1 ou un groupe sel de diazonium, et

R' et R2 ont les significations indiquées ci-dessus, avec un cyanure métallique, ou bien on déshydrate un
50 composé de formuie i

& 3l — 2 111

w.

dans laquelle

R4 représente CONH, ou CH=NOH, et

R! et R2 ont ies significations indiquées ci-dessus. 3. Utilisation des benzonitriles de formuie

1 selon la revendication 1 en tant que composants de diélectriques a cnstaux liquides pour elements d’af-
85 fichage électro-optiques :

¥



9

el ements d' affichage el ectro-opti gmasg:()nt enant
-cri staux quuides caracteris en ce que |'un au
benz n| trjl

conposants_a

'0087 056 * C L M S 4 Dielectrique i crlstaux !‘ mjspour
ﬂ sants est

*

yen R oirt i cha
b e %cﬁmwaaﬁ gt al
quefo ndicaionl! staux |iquides contient un dielectrique selon |la

r eveldle&ahu dnaifuahageiﬂedﬂi opbqu2% tBce Binesllulhs GiBtabElicRiBled SarCrérisé en ce que la cellule

5

10

15

20

25

35

50
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a cristaux liquides contient un diélectrique salon la revend:catnon 4,

10



