0,030, 277 Partially hydrogenated oligo-1, 4-phenylenes, dielectrics (gg}
contai ni ng these conpounds and an el egjo®oppr7cal display el enent. For
el'ecgro-optical display el'ements, the pro- 5 perties of nematic or

nemati c-chol esteric liquid crystal materi®ls of changing significantly
their optical proper- ties, such as |light absorption, light scattering,
doubl e refracPanh;almylhydrogepated ollgohmy#uphenyﬂbaesgfHueieetmﬁcs
eMectric fields are utilised to an increasing extent. 10 The functioning
of such di spl agntainingsthespasenpoundserndpps, e&ﬁcttﬁ'@-pp§n6ﬁén§l6pls§y'nam C
scatterlng, the deformation of oriented phases, the Schadt-Helfrich effect
in atwsted etemeBt.t he cholesterlc nemati ¢ phase transi- tion. 15

| ndustrial applicatio e effegts_i c- tronic,co nent s
necessitat es quuid cﬁ?gtﬁ 98 Epzepticel aﬁﬁE aﬂU?iePGPF§b aPﬁ@ nunber

of requirepents

i nfl uences- sﬂeﬂtégshggtnep %Fﬁtp n%ﬁ%&ﬂgspﬁﬁh grigo glg %i

par 1 oul ar | yrﬁﬁﬁ§?¥§ﬂﬁ°8ﬁs{>ﬁ%€§§% BrBEiEEeahidd. FyBLY o ot 455t E’%Pn Zhe

tenperature "f2¢s féﬁghaé ht*éﬂs&%%ﬂsﬁo i efs%%%'e fng‘g”h%uglteo

600C, and as |ow &s possi Vi SCOSI at ’roo ten}
preferably n%efPéetiBﬁn Z«eﬂéertihgpﬁoﬁerabe 6b§.%u&'e%ﬂé?dtﬁfe hingdiince
crystal dielectrics whit¢h can be uSed I ndustri al Iy Finally, these

dielectrics nysteR¥btbit BRelhar agier 1%hile sells @opanOAncirebie ngdegteit

-visible li.ght, that is to say they nust be col ourl ess.

10 The functioning of such display elements is based, for
example on the phenomena of dynamic scattering, the
deformation of oriénted phases, the Schadt-Helfrich effect
in a twisted cell or the cholesteric-nematic phase tfansi-
tion,

15 - Industrial application of these effects in elec-
tronic compdnénts necessitates liquid crystal dielectrics,
which must fulfil a large number of requirements, J
Chemical stability towards moisture, air and physical
influences, such as heat, radiation in the infrared,

20 visible and ultraviolet range and constant and alterna-
ting electrical fields, is particularly important in this
context.r A liquid crystal mesophase in the temperature

~ range from at least +10°C to +50°C, preferably from 0°C
to 60°C, and as low as poésible a viscosity at room tem-

25 perature, preferably not more than 76 . Z_I.O'3 Pa,s, are
also required of liquid crystal dielectrics which'can be
used industrially. _Finally, these dielectrics must
exhibit no characteristic absorption in the range of
visible light, that is to say they must be colourless,



stability requi renents denmanded of di el,080,b2G3 for el ectronic conponents
and al so are colourless are already known. These include, in
particular, the p,p'- 5 disubstituted ph&nyl benzoates described in Gernman
O f enl egungsschrift 2,139,628 and the p, p"-disubstituted phenyl cycl ohexane
derivatives describedA muiveranfOlfieuidyerysdelr idanpoussss 6d.ch fulfilbot h
t e’ cl asses of conpounds nentioned, and also in other known series 10 of
conpounds wi t fthe Isitebididyy reguinensyriss demangies afe dielentniafudor
conmpounds which forma liquid crystal nenatic nmesophase in the required
tenperature r 8AGETEONLG comporgyts andyalse &€ CIhANT srﬁ)raé"%@ﬁg"cﬁﬁ% are

thus as a rule prepared-ipn order to obtain_suhstances whi_ch can be used
as liquid cr yginé’lwndi el eclrrr'?ﬁeé? IRGUE €, &%a?é‘ﬁilf ai % R 7 xi ng at

| east one gonpQun .th.a Jlow nelti it . ' ' anot her
conmpound vv%t h %S %Sﬁﬁﬁ%tg& Pg rydhé%%ﬂéﬁgad%%c%{l%\dd&% elézfrr%pégp nt. 20

A m xture whi ' Qi ' Q&h LAER B 4t
conmponent , V\hlﬁ)ltfétltg egué@estaéf?%&?‘rﬁ @f’sl ! eéé\%eéen géhce]t z)gtr.d pol rll%s oJT tﬁ_ed
~conponents, | ;nléﬁya'cgq%@feaeaﬁ%d RPNV WO RS bed Ll QEPHRin  Opti num
dielectrics cannot easily be prepared in this manner, 25 since the
conponents W iof fiehf sty BRI POIEYE 68id hi gh T esytipainy clasmpent |y
al so inpart a high viscosity to thé mXtures. The switching times of

the el ectro- ofti RirdiE aerdjioned S ad dled i tdthéredmonnx isereiesr t hus
| engt hened i n an undesirabl e manner. '

10 of compounds with a liquid crystal mesophase, there are

0,030,377 -2- A nunber of liquid crystal compounds which fulfil the (gé}

no individual compounds which form a liquid crystal
nematic mesdphase in the required temperature range of
10°C to 60°C. Mixtures of two or more compounds are"
thus as a rule prepared in ordér to obtain substances

15 which can be used as liquid crystal dielectrics,

These are usually obtained'by mixing at least one compound ._
with a low melting point and clear point with another
compound with a significantly higher melting point and

clear point,

20 A mixture which has a melting point below that
of the lower-melting component, whilst the clear point
is between the clear points of the components, is usually
obtained by this procedure, However, optimum
dielectrics cannot easily be prepared in this manner,

25 since the components with the high melting points and high
clear points frequently aiso impart a high viscosity to
the mixtures, The switching times of the electro-
optical display elements produced with these mixtures

 are thus lengthened in an undesirable manner,



crystal dielectrics which have a nendi08MMIe¥se in the required tenperature

range and permt sufficiently short switching times in liquid crystal cells
at roomtenpera- 5 ture. Furthernore, +& -all the types of display

el ements nmen- tioned above it is inportant for the contrast/voltage curve

to be as steep as pos¥hbl énventhenr 4gi basefl phether ebiiect ¢d PRPaTIRG is

to-say that slightly exceeding the threshol d voltage i mediately activates

the di splay 1biguidscrystad ddsiesdrigs phishohavensr sgHatict REESE eshol d
Vhat “0in' part1BUERP. TeARLTRACSRBPETG SR agEEnAE, BN RS TIE SOEEICLER ISt ¢ e -
ahion i o necesBary S Eehihanrints Tt aPaR T (A LIS Pobll Yhdnas,
Lorr] 20 PRnePBrRY o B et} Sof dfilthe ey Bl Ly BiBneBi TN ) |

different, are;pransapodekyheyeonapstants ek they dophpast/valtagene al kyl

groups in each case conta’ning up to 10 carbon atons, are outstandi ngly
sui tabl e as ce{fpgebsbel agl siteeps a%oFotsE@bmeemr dhieotregi oof dfl diied cryst al
dielectrics in which the dependence of the threshold voltage on the .

tenperat ure i ghebshollawvbdtegeywhithiathds Hiot iseyt dhiadeslightliye esateeding
Moreover,

0,030, 477 -3- The inVention I s based on the object of preparing liquid (%éa

the threshold voltage immediately activates the display
10 to as full a contrast as possible; moreoﬁer, the
threshold voltage itself should be as independent of the
temperature as pdssible, so that, in particular, the
threshold voltages necessary for éctivatipn of the dis-
play at low temperatures are not substantially higher
15 than that which is necessary, for example, at room
temperature, |
It has now been found that the partially hydro-
genated oligo-1,4-phenylenes of the formula (1)

(1)

20 wherein n is 1 or 2 aﬁd the rings A and B, which are
identical or different, are trans-4-alkylcyclohexyl or
A-alkylcyclohex-l-enyl,.the alkyl groups in each case
containing up to 10 carbon atoms, are outstandingly
suitable as components of mixtures for the preparation

25 of liquid crystal dielectrics in which the dependence

| of the threshold voltage on the temperature is at a ;ow

level which has hitherto been unachieved, Moreover,



0, 030, 377 -4- the conpounds of the formula (7|) inwhichnis 2, in (ﬁ
particul ar, have very high clear poi ®&30G,@27fost cases significantly above
200[err]; they can therefore advanta- geously be used for br oadeni ng t he
tenperature range of 5 the nematic pha§e4or liquid crystal dielectrics. The
invention thus relates to the partially hydrogenated oligo-1, 4-phenyl enes
of - t he for mul Bh¢ | Gompemp@a; of yShe sformupantsi sinf whighi 8 éeye; alin

divel ectrics. The jnvention furthernpre relates to liquid crystal di- 10

el ectrics coﬁ?%?“+ﬁﬁf , | RAYE ¥REY pBteRafL§aryBPeRERat 48 MOST cases

ol event s bas A STHELPTRtTY SPORY 20008 s “ined ﬁﬁﬁé%é%%ﬁgﬁ%%?%hv%ﬁ%g{m |

[ [ [ ' c in o]
the § nventi o TPeELy By Mady S607BAbERSRINE e LOREENSEARS, FBRTBEC "0,
Le formus (4 dddtiboprage Mr antiyRea e eybfent egh sotrsbblerent and are.

al kyl groups with up to 10 carbon , L,4-bis .
al kyl cycl ohex- | - enyl ) FlhenzevestDon t eus orgLbBes! Bd Rie ?artiallYl )
o

R2 4,4 -bis-(trans-4-al kyl cycl ohexyl ) -bi phenyls of the Tormula
- 0, 030, 2MydSogeratied - bl bg¢<4l phkphenyl ehes- bf etlue) formhay () ohntihe
formila (1d) %ﬁgig use as components of liquid crystal dielectrics.

The invention furthermore relates to liquid crystal di-

10 electrics containing ét least one partially hydrogenated
oligo-1 L-phenylene of the formula (I) and to electro-
optical display elements based on a liquid crystal cell
containing such a liquid crystal dielectric. |

The partially hydrogenated oligo-1, 4-phenylenes

15 according to the invention thus include l,h-bis-(tfans-

L-alkylcyclohexyl)-benzenes of the formula (Ia)

wherein R, and R, are identical or different and are
alkyl groups with up-to 10 carbon atoms, 1,4-bis-(4-
20 alkylcyclohex-l-enyl)-benzenes of the formula (Ib)

B0 @

L_41-bis-(trans-4-alkylcyclohexyl)-biphenyls of the

Y DODE

formula (Ic)




1- (trang- 4-al kyl cycl ohexyl ) - 4- (4- al kyl cycl ohex-1-enyl)- 5 benzenes of the (EE;
formula (le) Rl 0,030,277 (le) and

4- (trans-4-al kyl cycl ohexyl) -4 - (4- aIkyIcycIohex | - enyl)-bi phenyl s of t he .
formil a (1f) (1f) 10 wherein Rl and R2 +nSthe formulae (Ib) to (If) have

the neaning given in the .case of formula (la). Were the conpounds

according to the, dpset (L Tofleydl shexahexsyE) Lbhgseny e sef atlge

distibstituted, in the trans-configuration, in the 1,4-position; in the 15

formul ae, thhformu&aw@hﬁkd by the black dot on the right-hand side of the

cycl ohexane rings. = The com pounds of the f ormul ae. (Ia) (I'b) and (le)

as a rule have nelting poi ngs {iich are ﬂ%ﬁr than the
~hepy B,20 formila (lc), (Id)

anal ogously substit ut
and (If). At the sane tTne, s ave a con- siderably | ower
viscosity and are therefore preferably used as conponents which | ower the

viscosity of liquid 0, 030, 277 -6- crystal dielectrics, in which the

L?Sﬁieﬂiy{‘gdéff‘i‘lat *%F%‘% | c'5aé/ﬁfﬂf€;h %ﬁ%ﬂ’fn R AR e e

range, whiah e Xt ﬂfgrees 5 and nore. They are
therefore prefer y used tor MA enlng the nmesophase range of liquid
crystal dielectrics, the derivatives_jncregsing the vi-scosity significantly
i ch

| ess than ot her known |Iﬂgld w @ Wi}

(Ie)

and 4= (trans-4-alkylcyclohexyl)=4!=(4-alkylcyclohex=1=
enyl)-biphenyls of the formula (If)

10 wherein Ry and R, in the formulae (Ib) to (If) have the
meaning given in the case of formula (Ia),

Where the compounds according to the invention
~contain cyclohexane rings, these are disubstituted, in
the trans-configuration in the 1 4-position; in the

15 formulae, this is expressed by the black dot on the
right-hand side of the cyclohexane ringe. The come
pounds of the formulae (Ia), (Ib) and (Ie) as a rule have
melting points aﬁd clear points which are lower than the
analogously substituted biphenyl derivatives of the

20 formula (Ic), (Id) and (If). . |

At the-same time, however, they also have a con-
siderably lower'viscosity and are therefore pfeferably

used as components which lower the viscosity of liquid



have ayhigh clear point and have hitherto been enployed 10 for this (éi)
pur pose. It has been found, surpniosopgl7y. that dielectrics according

to the invention which contain one or nmore conpounds of the formula (1)

have a particu- larly steep contrast/vel age curve and a very | ow

dependence of the threshold voltage on the tenperature. 15 The

al kyl groups trysielcdipdectsios,tia Waich dhel remad niags wansghrtustisn or
branched, conpounds with two straight-chain end group substituents being
preferred. Cohpwenhdgdf clliearf podmits.(1) i Anwsiosrtresd ,ofthen®iphenydl s R1 and

R2 is branched can occasignally be used gs 20 chiral doping substances if
they are opti 8griyaddvese (Is)a (dd) engr (I @ﬁ%ﬁ1ﬁ&%§#§ﬂéﬁi Y WidQ n no

case does a branched end group sybstituent contain re_tha chai
br?Rclhi ng; PLE"F@PP SBr 5@8‘@&1 @’E’&%‘r@ﬁp%ﬁ?@ﬁ -e’ftl?]?&loé’reg ?T?gis]?elq g ch a
met hyl or gr.a is i > - n -pbon chai n,
for ei(arrpl S ﬁgﬁgt ropyl &'h%’rr@%‘ﬁy%‘re%‘ggﬁ?ezb% ﬁab%l}pgll’&eé’%%&%er?hyl -
pentyl, 2-ethyl : I ; I t t eYpaerey]
according to ﬁggﬁégn#gﬁ%%éﬁ?%n é%gl ragfjl?%sit Ltﬁ{?’e#tr 'él-?ﬁhg'nrc?i% eachw’

contain up tothe @Rriatived 43rét6ing thi! @ikscddidly isdrd fIaand1dp carbon

atons in total. However, preferred conpounds of the fornula (1) are those
in which R andeB3 tth@gel lvthetokinwn -1tfidadrys tatlomompounds twithdkar 4- 13
carbon atons. 5 The conpounds according to the invention are pre-
pared in the mawecea tighordearf moisuc el heven ddsthertis beeare empimyedls of
the formula (la) are ' .
10 for this purpose, . It has been found surprisingly,
that dielectrics according to the invention which contain
one or more compounds of the formula (I) have a particu-
larly steep contrast/voltage curve anq a very low
dependence of the threshold voltage on the temperature,
15 The alkyl groups in the compounds of the formula
(I) can be straight-chain or branched, compounds with |
two straight-chain end group substituents being preferred.
Compounds of the formula (I) in which one of the radicals
R1 and R2 is branched can occasionally be used as
20 chiral doping substances if they are optically active '
~as a result of the chain branching. In no éase does
a branched end group Substituent contain more than one
chain branching; preferred branched end group substi-
tuents are those in which a methyl or ethyl group is in
25 1= or 2-position of a longer carboﬁ chain, for'example
l-methylpropyl, 2-methy1propy1, 2-méthy1buty1,:2—methyl-
pentyl 2-ethylhexyl, l-méthylheptyl or 2-methylheptyl.
In the compounds according to the invention, the end

groupSSﬁbstituents-Rl and R2 each contain up to.lo darbon



obt ai nad by a process in which a trans-(4-al kylcycl o- hexyl)-benzene of the
formula (11) 10 0,030,277 - - (I'l) is reacted with L2/
broni ne in carbon tetrachloride in the presence of iron powder to give the

4- (trans-4-al kyl - cycl ohexyl)-bronobenzeng and this conpound. is converted
into a |, 4-bis-(trans-4-al kyl cycl ohexyl )-benzene (la) in 15 a Gignard
reaction, by- esamsi ofhaitt bsnignesyu2-20 tceebore sous din adoteilher, addition
of*a 4- al kyl cycl ohexanone, hydrol ysis, hydrogenation-and, if appropriate,

ci s/trans- isHeWEVeRy,i preiryredp sompoundst ofhdhies dmemila (I) Gre Hmgwls of

the formula (le) are prepared_by splitting off 20 water by treatnent with

an acid, for &RaWpiebpRyortenR, FoEedhier gontaliimS-d4d cetrbome ahom=qgenat i on
and the sub- sequen%,st ps i,n_the abovenenti oned sequence for the '
preparation ofBt R&T 6&H§6ﬁd§'@5af?rb°n ateBSoonpounds of the fornula (Ib)

bt ai ngd I to th f 25 the f la (I | f
2 (472l kyl Byci onex-1- SR FOBPGHBES,8REEREIZE e TS, AVERHOR ere preso, 277
The conpoundsPaFSEnbRr 5P, PanhkFaFustetRRy #3F, o substansas, tur opean
Pat ent l'icati No 36 ' h d f
the Tormia (1) in waRGR: w8, EShpblfial Sh%kne) Paria bl 3R)0 8RO 00 (o
use 1, 4-dibr ggphengansyas ppecekar &hn%geteai %Em#ﬂi(ﬁuahﬁya.g%%g wi th

twi ce the nolar anount Of nagne- sium an en wth tw cé ar anount
of a 4-al kyl -hexyl)-benzene of the formula (II)

10 .-Rl | | (11)

is reacted with bromine in carbon tetrachloride in the
presence of iron powder to give the 4-(trans-4-alkyl-
cyclohgxyl)-bromobgnzené and this compound 'is converted
into a 1, 4-~bis-(trans-4-alkylcyclohexyl)-benzene (ia) in

15 a Grignard reaction, by reaction with magnesium in the
presence of an ether, addition of a h-alkylcyclohexanone,
hydrolysis, hydrogenation and, if appropriate, cis/trans-
isomerisation and separation of the isomers, Com-
pounds of the formula (Ie) are prepared by splitting off

20 water by treatment with an acid, for example p-toluene-
"sulfonic acid, instead of the hydrogenation and the sub-
sequent steps in the abovementioned sequence for the
preparation of the compounds (Ia). The compounds of
the formula (Ib) are obtained-analogously to those of

25 the formula (Ie) if a 4-(4-alkylcyclohex-l-enyl)-bromo-

benzene of the formula (IIa)



10 cyg]ohexanone. The steps of hydrolysis and splitting off of water (;é;
are then carried out in the custonaryopesoge77 The bi phenyl derivatives

(I'c), (1d) and (If) are prepared anal ogously to the benzene derivatives

(la), (Ib) and (le) 4-(trans-4-alkyl cy<l®hexyl)-biphenyls of 15 the

formula (111) 4-(4-al kyl cycl ohex-1-enyl)-4'-bronobi phenyls of the fornula
(Irra) (llra) 20 and 4,4 '-di bronobi phenyl being respectively used as’
stvarting material. The liquid cryspged diegtectrics according to the -
i nvention consist of two or nd¥e @. @ ofBiphi ch at (Id@st one is a
conponent of the formula (1). O-ter g, 030, 277 -9- conponents which

are optionally used are preferably nemati c or nematogeni ¢ substances from
the cl asses of azobenzenes, azoxybenzenes, biphenyls, Schiff's bases, in
particul ar bedAsyenpdeyedeasy ey starhiag mafe&riddies, 5 phenyl pyri ni di nes,

henyl cycl ohexanes, optionally hal o- nat ed sti.l benes,, di phenyl acetyl ene
8eri zat iyves, )c(li phenyl E‘ll'&ﬁlet F&W’é’? é’é%gtqet ﬁ%@%r{gﬁs@ z?lglpedg‘.g"wn Thg nost
i nportant conpounds.whi,ch can be.used as er ,cam_-Ro ts t hi e
cgﬁ be char aggé'rofnsgaleb;"allﬂé'@ U oR§En %ahce[nétr %Rﬁ%qr?ﬁ(ﬁos [Be]r%ﬁy P

' 5 For the preparation of those compounds of the formula

(Ib) in which R, and R, are identical, it is also pos-
~ sible to use 1,4-dibromobenzene as the starting material,
which is reacted with twice the mo;ar amount of magne-
sium and then with twice the molar amount of a 4-alkyl-
10 cyclohexanone, The steps of hydrolysis and splitting
off of water are then carried out in the customary manner,
The biphenyl derivatives (Ic), (Id) and (If) are
prepared amalogously to the benzene derivatives (Ia),
(Ib) and (Ie), 4-(trans-4-alkylcyclohexyl)-biphenyls of
15 +the formula (III)

OO

4 (bealkylcyclohex~-l-enyl)=-4!=bromobiphenyls of the
formula (IIIa)

00T

20 and 4,4'-dibromobiphenyl being respectively used s starting material.
The liquid crystal dielectrics according to the
invention consist of two or more components, of which

at least one is a component of the formula (1). Other



0,030,277 - 10 - -CO-S or a CC si ngl e bond. O her possible

conponents of the dielectrics accordPn§3Pe2ffe i nvention are those com

pounds of the forrmula (IV) in which one or nore phenyl 5 rings are repl aced

by & correspondi ng nunber of trans- cyel ghexyl rings; it is also possjble

for one of these rings to be a 2,5-disubstituted pyrimdine ring. Xis.

hal ogen, prefcombbyertts whicliNare fptidnabliyRisedeardeprefarabilydifferent

ard can be al kyl, al koxy, 10 al kanoyl, al kanoyl oxy or al koxycarbonyl oxy

radi cal s mnthnemﬁttplgr %@@&t@ﬁﬁnycu%ub%tenCQSafbﬂﬁ thﬁr@ﬁéﬁﬁﬁﬁeOflt is

al so possible for one of these radicals to be - C CF3 or

hal ogen. |n ndReDeRZERRSe %%ﬁ%ﬁbﬂ@%enﬁé,ahHPhQHXlé,pﬁﬁhéff 85bages,

different, ong of t dicals u | ein al kyl roup

fovever . a | pPRHoRrLer Benaritdend derbiatluls ondiyl b8 éﬂ eaged are

al so cust r a

The d of ect r 1 Haenpker IS5 PR ﬁws#ﬁsﬁ%nm% OB PaRity, Bags, %50,

preferably 5 g&% t of the

conpounds of g?PQ?ornu if?$§é ﬁ§&391a03§¥}8?% aeg%%%ﬁégg%ne or nore

conpounds of 4§ fuﬁ§E§ r r PefRnamib© part smpRYy

wei ght, in péﬁﬁhéﬁ$ar &ﬂe@ %é& g?#%tgﬁﬁfe& ﬁg & ﬁgdfnventlgg also

conpri ses thQ§6Bf'£&bé&€éﬂ§t@émﬂbﬁh&ﬁtﬁhféhtQaﬂhbéhuQQHYaEe§§héPaB§mnartS.
ponents of this type can be characterised by the formula

10 (IV): | o
wherein A is

—CH=CH— —o—cdo—-éo;

—CX=CH— —co—o—<:>»£0—o—
15 ;cg=cx— ~<:>»co—o—

—C=C— —<:>—o—co—

—N=N— —~O)—co—s—
—N(O)==N— —Op—s—co—

~N=N(0)- ~CH=N-
20 -0-CO- -N=CH-
=C0~-0- ~CH=N(0)-

-5-CO- -N(O)=CH-




0,030,477 - 11 - by weight, for exanple 0.1 to 2 parts by weight, of one or
more conpounds of the formula (1) have been added, for exanple for doping
pur poses. ~ On the other hand, ©339,87Jo p055|ble for up to 80 per
cent by weight of 5 the di el ectrics according to the invention to be nade
up by the conpounds of the formula (1)~ ¥e~dielectrics according to the
I nvention are prepared in a manner which is custonary per se. As a rul e,
t e desired amount of the conponents used in a smal | er amount is
di ssolved in the conmpd¥TR—conprising the mai 4::5 =tuent, preferably at
el evated tenperature. <The conpl et eness of the diNesdl ving operatlon can be
observed particularly easily if a tenperature above the clear point of the
However i s also Slb e to m x

To it L one. of Ghed GrfbdratLe donthe 1 or RABEY 150854PY9 \30%0% 3

organi c solv mele ace chl qr.of orm or, nmet hanol and fter

t horough m xﬁ:ﬁ'tf c{ ]reeqy??: st t%c%%g&ﬁ%n'lfo am? Y%?tje%r%% %o%ﬁ’ s? IFT ation
under reduced, 20 f nmust be
t aken that ngD purlcferses or eS| r{e dop| ng (sj&gs %‘%C%Ig%éérzgl corfpor at ed

th h t t
| n\r/ce)ﬁ'?l on caﬁqb m) f| ec#]by sui ta% e@%cfdél% ves ﬁs%smﬂgt@égéitqg%%/&é%bnebe used
inall types dafcldrféstﬂ Fitidad SR RValSFIESiBé Nebk Corle S&F Oflélse

Such additives are known to the expert and "are described in detail in the
rel evant |iteriaigh &o be a FOISRKEINLSEItuted m&smmmé arigigl, substances to
alter the dielectric anlsotropy .the

X is halogen, preferably Cl, or -CN, R3 and

R, are identical or different and can be alkyl, alkoxy,
10 'alkanoyl, alkanoyloxy or alkoxycarbonyloxy radicals with

up to 18, preferably up to 8,'C atoﬁs; furthermore, it

is also possible for one of these radicals to be -CN,

-NC, NO,, CF3 or halogen.

In most of these compounds, R3 and R, are prefer-

15 ably different, one of the radicals usually being an

alkyl or alkoxy group. However 6 a large number of

other variants of the substituents envisaged are also

customary, Many such substances are commercially
available,
20 The dielectrics according to the invention as a

rule contain at least 30, preferably 50 - 99 and in
particular 60 - 98, parts by weight of the compounds of
the formula (I) and (IV). of Ehis amount, one or
more compounds of the formula (I) préferably make up .
25 3 to 50 parts by Weight', in -par"ti.cular 5 to ‘25
parts by weight; The invention also comprises those

liquid crystal dielectrics to which only less than3 parts

@



0,030, 7 - 12 - viscosity, the conductivity and/or the orientation of the G%ij
nemat i ¢, phases. Such substances apgogeserizbed, for exanple, in Gernman

O fenl egungsschriften 2,209, 127, 2,240,864, 2,321,632, 2,338,281 and

2,450,088. 5 The foll owi ng exarples—are intended to illustrate the

i nvention, without limting it. In the exanples, m denotes the

melting poi nt bandredghdgndices exemplleedr, Jpaiont2 qfarets i‘m;ulvtémyls’t af serst ance

i A—degrees Centigrade; boiling points are designated by b.p. Unl ess

other- 10 wi $F medfiec fompounsisa ofetits fprmlear(ls) draveersen agiedy e parts

by weight or percentages by wejght. Exanple 1 a) 160 g of brom ne are
added dropwi séOTeXamplier fioxy daming soPWIRAsest. 230 Profthe other hand,

(trans-4-n-pe in 750 M of carbon tetrachloride

in the pr eseng&yh%y%é%&e%#;i&i% it-)"-'leqr}'ﬁg‘g’eé\‘:to 80 e sfat amreiaht afper a-

for a furt o UHS” HATCEETIER, MECSHALAR, o tHe sty St dun S H44 Sod. and
ol vent 169 §oins” forddiRle Bl Rl (T4 Slobensene ace disti11 ed
of 1819 of 4. pentyi oot oeRREridy actiitihel Ak shvention A4 o' haded
dropwi se, wi tbrébb&@hngnaadm%hﬂeeomrﬁ%@@%afdﬂ{s%onfa&f pgfég_%fd SQldutyg on .

prepared from 31 g of 4-(trans-4-n-pentylcycl ohexy enzene and 3 ¢

of magnesi um fulliengthiendédireld anouelty ATy Hhef Woitbonents Nl %si & i s then

carried out with
10 smaller amount is dissolved in the component comprising

=4
=

the main constituent, preferably at elevated temperature.
The completeness of the dissolving operation can be
observed particularly easily if a temperature above the
clear point of the main constituent is chosen,

15 : However K it is also possible tb mix solutions of
the components of the formula (I) and (IV) in a suitable
organic solvent, for example acetone, chloroform or |
methanol, and, after thorough mixing, to remove the sol-
vent again, for example by distillation under reduced

20 pressure, - In this procedure, of courée, care must be |
taken that no impurities or undesired doping substances
are incorporated fhrough the solvent.

The liquid crystel dielectrics according to the
invention can be modified by suitable additives so that

25 they-cén be used in all types of liquid crystal display
elements hitherto disclosed, Such additives are
known to the expert and are described in detail in the
relevant literature, For exampie, it is possible to

add substances to alter the dielectric anisotropy, the




S
0, 030, 77 -13- a 10% aqueous sol ution of amoni um chloride and the organic(E??
phase is separated off, washed twi ce 040805877 of water each tine, dried

over sodi um sul fate and evapora- ted. The residue is dissolved in 300
m of ethanol 5 and the solution is hyerd@emrated at roomtenperature in the
presence of 4 g of palladiumon-charcoal (5% of Pd) for 48 hours. The

catal yst is tdscoslittgr edhsf fc.onidime tivtiviyn tanidy odi dthd |y eaftfatitdme ofesi due i s
taken up in 50 m of dinethylsulfoxide and the mxture is warmed to 10
1000 in the afbenvemsticopbages.and | Suche swhsdansesofere geascenidhadgsi um

tert .-butylate for 16 hours. After coqling, the reaction mxture is

pouLed i n';ﬂo 3§@rn19h I - it SeTRIR sRciTd ften,4, 208 df hani ce

ith 100 t [ | B Theext ts 15

weshed wi th 160280 B e ter2iaies et B A GECHOim cvapor af ed.

The 1, 4-bi g-(t -4-p5 | cy.cl oh | }.-b . ' [ '

regr yst al : ésfadr ?pgm e&#gggﬁ:ﬁm@% g%@ﬁ&%&&%ﬂ?%ﬁe are
d I : 1, 4-hi s-( 4-1 I.ans- I I - ,

(T ans- a- ot Rofc yeverbaory. adloli, Syuiina aay (L Ls T S Al

1-(t - 4-n- hevey -4 . rg,tﬁp -dehene, 25

1-Et;22:-4-2- G?y¥%§%ﬁ%ﬁexyl?%ﬂﬁ?%%%ggﬁﬁﬁ%nt y¥%§¥§%?ﬁﬁ£§§?#%benzen2?

1-(trans-4-n- %@me Q:)EdaO".'L@qﬂih xS SN MGl GeiRed JCdiftizRIe;

exyl cycl ohexyl ) -

1-(trans-4-n- 4- (trans-4-net hyl cycl o-
boiling points are designated by b.p. Unless other-

10 wise indicated, data relating to parts or percentages are
parts by weight or percentages by weight. -
Example 1
a) 160 g of bromine are added dropwise, with stirring,
to a solution of 230 g of (trans-4-n-pentylcyclohexyl)-

15 benzene in 750 ml of carbon tetrachloride in the presencé
of 15 g of iron filings - at a rate such that the temﬁera—
ture does not rise above 30°. The reaction mixture
is then heated for a further 10 minutes to the boiling
point and subsequently filtered and subjected to frac-

20 tional distillation. After distilling off the solvent,
163 g of 4=(trans-4-n-pentylcyclohexyl)-bromobenzene
are disfilled off under reduced pressure; b.,p, 130 =~
135°/0.1 mm Hg. |
b) A solution of 18 g of 4-n-pentylcyclohexanone

25 in 30 ml of tetrahydrofuran’is added dropwise, with
stirring and at room temperature, to a Grignard solution
prepared from 31 g of 4-(trans-4-n-pentylcyclohexyl)-
brdmobenzene and 3 g of magnesium filings in 100 ml1 of
tetrahydrofuran, - Hydrolysis is then carried out with



0, 030, 477 - 14 - hexyl)-benzene; - (gaa

1-(trans-4-n-heptyl cycl ohexyl) - 4- (trahsgaenavhylcyclo- hexyl ) -‘benzene,

1-'(trans-4-n-octyl cycl ohexyl)-4-(trans-4-nethylcyclo- 5 hexyl)-benzene,

1-[trans-4- (2- net hyl butyl ) - cycl ohexyl | =418t rans- 4- met hy| -

cycl ohexyl)-benzene, 1, 4-bis-(trans-4-ethylcyclohexyl)-benzene,

1 (trans-4-n- prb@%laguegh5x§blu¢19nraﬁsammenhymcphﬂomeﬂplFndlah&enzene
1-Xtrans-4-n-butyl cycl ohexyl)-4«(trans-4-ethyl cycl o- hexyl) benzene,

1- (trans- 4- n- Bﬁ&ﬁ?-ﬁ-@yﬁhéﬁéx}ﬁ) sePeresRe- o1&, hyrshedo twise, Withe 5Pemd, 15

1- (trans-4-n- hex clohe yl)-4-(trans-4-ethyl gycl o- hexyl)-benzene,

1- Etrans 4-n- ﬂgp 9%é§cﬁﬁﬁ §%¥e4 @F%sasoxeat V@I§U1ﬁ ?ngeﬁ?@QQra‘

e egl orel gl anse s SONOH! ) bR
i aney a2 2SR SRR oSOFHTAOR: AR IYRFoRepELad. o). oqp Temperature in
g e T
hexyl) - benzengod- 48" BBErd - N- PenTreCrakaget! ¥s4thehaR314ebel ORY! Citdle0-
solvent is distilled off 6 the residue'is taken up in
50 ml of dimethylsulfoxide and the mixture is warmed to

16 '1000 in the absence of moisture and in the presence of
7 g of potassium tert.-butylate for 16 hours, After
cooling, the reaction mixture is poured into 300 ml of
ice-water and the aqueous phase is extracted twice with
100 ml of methylene chloride each time. .The extracts

15 are washed with 100 ml of water, dfied-over calcium
chloride and evaporated. The 1,4-bis-(trans-i4-n-
pentylcyclohexyl)-benzeﬁe which remains is fecrystallised
from ethanol; yield: 19 g, m.50°, c. 196°. '

The following compounds are prepared analogously:

20 1, 4-bis-(4-trans-methylcyclohexyl)-benzene,
1-(trans-h-ethylcyclohexyl)-4-(trans-h-meth&lcyclohexyl)-
benzene, - o
1-(trans-4-n-propylcyclohexyl )=k~ (trans-4-methylcyclo-
hexyl)-benzene,

25 1l-(trans-4-n-butylcyclohexyl)-4-(trans-4-methylcyclo-
hexyl)-benzene, :
1-(trans-h-n;pentylcyclohexyl)-4%(trans-h-methylcyclo—
hexyl)-benzene, '
1-(trans-h-n-hexylcyclohexyl)-4-(trans-h—methylcyclo—-



hexyl ) gperizene, - 0, 030, 277 15- ' X/
1- (trans-4-n- hexyl cycl ohexyl)-4-(trang;ds0;2vepyl cycl o- hexyl)-benzene,
1-(trans-4-n-heptyl cycl ohexyl)-4-(trans-4-n-propyl cycl o- hexyl)-benzene. 5
1-(trans-4-n-octyl cycl ohexyl) - 4- (trans~44mmp¢opylcyclo- hexyl ) - benzene,
1-[trans-4-(2-net hyl butyl)-cycl.ohexyl]-4-n-(trans-4-

propyl - cycl ohbexy})bbenzene,

1+t rans- 4- ( 2- ethylhex l) - cyclohexyl] (trans 4-n-

propyl cycl ohe yKFPB@ﬁz ma-heptyleyslohezyd)4im EwawaahﬁMchyw¢W%ﬂenzene
1-(trans-4-n- ﬁenti cl ohexyl)-4-(trans-4-n-butyl cycl o- hexyl)-benzene,

1- (trans-4-n- PHRERPL) - 4- (trans- 4-n- butylcyclo- 15 hexyl)-benzene,

I (trans. 4-n- %K%%w%rgﬁﬁ%ﬁschcy&gﬁ@qﬁa SFeRrbmnetReYsderene. 20
1-[trans-4%é§h€%&gélth&%hecyclohexyl] 4- (trans
y

?uE{IcycIZ o nzenF
rans c
cycl ohexyl ) - beﬁggﬁéﬂgm %(?aﬁ%*%?%ﬁ@l‘}-%%ﬁéxey Lt1"aﬂs--‘*-methyl--

trans- 4-n- penéybg&ﬁggy1§5beﬂgéﬁg) benzene,
1- (trans-4-n-heptyl cycl ohexyl)-4?(trans-4-n-pentyl cycl o- hexyl)-benzene,
1 A-bls-(trans-h-ethylcyclohexyl)-benzene
_ .1-(trans-h-n—propylcyclohexyl)-4-(trans-h—ethylcyclohexyl)-
10 benzene,
1- (trans-4-n-butylcyclohexyl )-4-(trans-b-ethylcyclo-
hexyl)-benéene
1-(trans-h-n—pentylcyclohexyl)-4—(trans-#-ethylcyclo-
hexyl)-benzene,

15 1-(trans-h-n-hexylcyclohexyl)-4—(traﬁs-h-ethylcyclo-
hexyl)-benzene,
1-(trans-4-n-heptylcyclohexyl )=k~ (trans-4-ethylecyclo-
hexyl)-benzene,
1-(trans-4-n-octylcyclohexyl )=k~ (trans-4-ethylcyclohexyl)-

20 Dbenzene,
1-[trans-h-(2-methylbutyl)-cycloheXyl]-4-(trans-h-ethyl—

- cyclohexyl)-benzene,
1-[trans-4~(2-ethylhexyl)-cyclohexyl |-4-(trans-4-ethyl-
cyclohexyl)-benzene, |

25 1,4-bis-(trans-4-n-propylcyclohexyl)-benzene, m. 77?, c.194°,

' 1-(trans-h-n—butylcyclohexyl)-4—(trans-A-n—propylcyclo-
hexyl)-benzene
1-(trans-4-n-pentylcyclohexyl )-4-(trans-4-n-propylcyclo-
hexyl);benzene,




1- (trags-4-n-octyl cycl ohexyl)-4-trans-4-n-pentyl cycl o- hexyl)-benzene, ﬁ'
0, 030, 9@7 16 - 1-[trans-4-(2- nethylbupyp?OGQZVohexyl] 4- (trans 4-n- 5'

pentyl cycl ohexyl ) - benzene,

1- [t ans- 4- ( 2- et hyl hexyl ) - cyclohexyl] 4= (33 ans- 4- n-

pentylcycloheayl% benZﬁUe 3&4 bi s- (tah i" n- hexylgz;%;ﬁgéyléﬂggazene

1- {trans- 4- n- hef Vﬁ@&c BelRPRY 18 Y CLORSXY. e,
1litrans-4-n-oct %Iohexyl) 4-(trans-4-n- hexylcyclo- hexyl ) - benzene, 10
1-[trans-4-(2 FR§E¥CR sy cl ohexyl ] - 4- (trans- 4-n-
o pprt e ppoo-bcn proptareio-
hexyl cycl ohex ng, 4-bi s-(trans-4-n- heptylcyclohexyl) benzene, 15
1-[trans-4- (ZEEkFﬁ§I ggﬁ? cycl ohexyl]-4-(trans-4-n-

hept yl cycl ghexyl ZA0S hexvl)=b-(t dp1= 1levelo-
1-[trans- 49(2iné¥ﬁgﬁ%utyﬁ'%%leﬁxg%f egz'etraésrans D=propyleyc

oct yl cycl ohexyle ubgﬁgengxanple 2 20 a)
4- (Trans- 4-n- pen yIcycIohexyI) bi phenyl is brom nated in a nanner analogous
to that in Exampheahsc-( 2xtethydibsttiyl i-oyclidhentyd Jodr-um:( tremsadiimy i de,
however, the 4-(trans-4-n-pentylcycl ohexyl)-4'-bronobi phenyl which remains
.as a crystalIpmepgﬁ&&maidh@mmﬂ@hﬁanzaa@ 25 fromethanol; m J[err] b) A

Gignard solution prepared from 38.5
1-[trans-4-(2-ethy1hexyf%-cyclohexyl]-4-(trans-h—n—

10 'propylcyclqhexyl)-benzene,,
| 1,h-bis-(trans-4—n~buty1cyclohexy%)-benzene,
1-(trans-h—nppentylcyclohexyl)-4—(trans-h-n;butylcyclo-
hexyl )-benzene,
1-(trans-h-n-hexylcyclohexyl)-4-(trans-h-n-bufyicyclo—

15 hexyl)-benzene,
1—(trans-A-n—heptylcyclohexyl)-4;(trans-4—npbuty1cyclo-
hexyl)-benzene,
1-(trans-4-n-octylcyclohexyl)=4=(trans-4-n-butylcyclo-
hexyl)-benzene,

20 1-[trans-4-(2-methylbutyl)-cyclohexyl]-b-(trans=4-n-
butylcyclohexyl)-benzene, |
1-[trans-4-(2~ethylhexyl)-cyclohexyl ] -4~ (trans-4-n-butyl-
cyclohexyl)-benzene,
1-(trans-h—n—hexylcyclohéxyl)-4—(trans-h—n-péntylcyclo-

25 hexyl)~benzene,
1-(trans-4-n-heptylcyclohexyl )=4=(trans-4-n-pentylcyclo-
hexyl)-benzene, |
1-(trans-h-n-octylcyclohexyl)-h-transah-n-pentylcyclo-
hexyl)-benzene, '



4- (trags-4-n-pentyl cycl ohexyl)-4'-bronobi phenyl and 3 g of nmagnesi-umin 200/z)8

m of Tetrahydrofuran is reacted w t hodo3®@;2y¥cycl ohexanone in a manner $ 7

anal ogous to that in 0,030,277 - 17- Exanple 1 (b). After

hydrol ysis, hydrogenation and isonerisatilén-in the nmanner descri-bed in

Exanple 1 (b), and after recrystallisation of the produyct from ethanol,

4f(trans-4-n-Dehtyanyeheha*methylbaty&hscychohﬁyvéﬁcﬁo(tEan§x9PP=biphenyl

i s.obtained; m[err] The foll owi ng conpounds are prepared anal ogousl.y:

4, 4' - bi s- (t r apentyheybybberydlekenzesephenyl , |

4-(trans-4-ethylcycl ohexyl)-4'-(trans-4-nethyl cyclohexyl)- biphenyl, 10

4-(trans-4-n-brt§¥ﬂ§§cﬁoz8x9¢¥¥ih9¥VF3n§YﬁaRé?ﬁ&ﬁgyérg¥r%@§7ﬁTpﬁiphenyl,
(trans-4-n-butyl cycl ghexyl )<4:. - (trans-4-net hyl cycl o- hexyl)-bi phenyl, -
trans-4-n-H@Q%Y&ﬁ??gﬂgféVé)Eb§%FFQﬁs-4-nethyIcyclo- 15 hexyl ) - bi phenyl,

4-

4- (

4- -4-n- l, L oh -4, - . | eMClQs | ) - bi ph I,
4-(tr ans. 49n- Deby LN SRERI YA ne Y ART S RO s D e g e oY) b bheny . 20
4-[t -4- (24 % tréns-—b-n- -
ne%h;ﬁgicloge}gﬁ%?é#g%&%b%?gﬁ%&ig9éibhe&yl@t&aq s-4-n-hexylcyelo

4-[trans-4-(2pg xbhgéﬁhbngyclohexyl]-4'-(trans-4-nethy|-
cycl ohexyl ) -bi phenyl, 4,4" 2bis-(trans-4-ethylcycl ohexyl)-bi phenyl, 25

4- (trans- 4- n- prépybaxrchichevyityléycliohexyl)-b-(trens-4-n-hexylcyclo-
hexyl)~benzene,

16 -1-[trans-4-(2—methylbuty1)-cyclohexyl]-h-(trans—h—np
hexylcyclohexyl)-benzene,

1-[ trans-4-(2-ethylhexyl )-cyclohexyl ]~4=-(trans-4-n-
hexylcyclohexyl)-benzene,
l,4-bis-(trans-#-n-heptylcyclohexyl)-benzene,

15 - 1-[trans-4-(2-methylbutyl)-cyclohexyl ]-4-(trans-4-n-
heptylcyclohexyl)~benzene and
1-[trans-4-(2-methy1buty1)-cyclohekyl]-4-(trans-4-n~
octylcyclohexyl)-benzene.

Example 2 | |

20 a) 4—(Trans-4-n-pentylcyclohexyl)-biphenyl is
brominated in a manner analogous to that in Example 1 (a);
after distilling off the carbon tetrachloride, however,
the 4-(trans-4-n-pentylcyclohexyl)-4!-bromobiphenyl
which remainé as a crystalline mass is recrystallised

25 from ethanol; m, 148°, c. 185°, |
b) A Grignard solution prepared from 38.5 g of
4= (trans-4-n-pentylcyclohexyl)-4!-bromobiphenyl and 3 g
of magnesium in 200 ml of tetrahydrofuran is reacted with

L-methylcyclohexanone in a manner analogous to that in




hexyl') gbi phenyl , . 4- (trans-4-n-butyl cycl ohexyl)-4'-(trans-4-ethyl cycl o-
hexyl ) - bi phenyl , 4-(trans-4-n-pentyl cgcbsbeay¥)-4'-(trans-4-ethylcyclo-
0,030,277 - 18 - hexyl)-bi phenyl,

4- (trans-4-n- hexyl cycl ohexyl ) -4' - (trans~ 47thyl cycl o- hexyl) - bi phenyl,

4- (trans-4-n-heptyl cycl ohexyl )-4'-(trans-4-ethyl cycl o- 5 hexyl)-biphenyl,
4-{trans- 4- n- Bsagbigclolblyl ) - 4' Afteznbydrefygisy c hydriogepa)tilomneaady|
42Ftrans-4- (2-met hyl but yl ) -cycl ohexyl ]-4'-(trans-4-ethyl -

cycl ohexyl ) - bippeAyLisatgon in the manner described in Example 1 (v),
4-[trans-4-(2-ethyl hexyl)-cyclohexyl]-4"'-(trans-4-ethyl -
cyclohexyl)-bﬁﬁhe%?F?r4?§°r§§§a@gi§ﬁ%1@nngﬁr$B§I@F@ﬂ@ﬁ@x???mbﬁﬁhéﬁﬂl,rn

4- (1t -4-n-butyl | ohexyl ) -4 - (t -4-,n- | -
ESL{LheX§|;?B§5ﬁ§ﬁ9pg-¥gﬁxgegt§i¥yélohe&yi%ﬂﬁ'—(%r%&%gl-methylcyclof

A (11 ans. 42n. RERVLOTREBREAYE) b5 opchafBd; B PEEY o DYBUTCTNY) ) L henyl

4- (t “4-n-heptyl h . - dan- ) )
exyl 3 bi phonyl + 4 (1 £ascEyiLbutne! EoABRLATY BraPKyeKacda Salogousiys
hexyl ) - bi phengl 41 dbj L 8pafsCA=BERAYT BYEIbhexyd)cbeboenyh- 4’ - (trans-4-n-

propyl cycl ohexyl ) - bi phenyl
4= (trans-4-ethylcyclohexyl)=4! - (trans-4-methylcyclohexyl )~

biphenyl,

16 -4—(trans-h—n;propylcyclohexyl)-4'-(trans—#—methylcyclo—
hexyl)-biphenyl, -
4=(trans-b4-n-butylcyclohexyl)=4! -(trans-4-methylcyclo-
hexyl )-biphenyl, |
4= (trans-4-n-hexylcyclohexyl)=4!-(trans-4-methylcyclo-

15- hexyl )~biphenyl,
4-(trans-4-n-heptylcyclohexyl)-k'~(trans-4-methylcyclo~
hexyl)-biphenyl, ;
4-(trans-4-n-octylcyclohexyl)=-4t-(trans-4-methylcyclo-
hexyl)-biphenyl, :

20 4—[trans-h—(2-methy1butyl)-cyclohexyl]-h'-(trans-h-
methylcyclohexyl)-biphenyl, | | .
h—[trans-h-(2-ethy1hexy1)-cyc;éhexyl]-h'-(trans-h—mgthyl-
cyclohexyl)-biphenyl, |
4 4t~bis-(trans-4-ethylcyclohexyl)-biphenyl, |

25 4—(trans-h-n—prppylcyclohexyl)-4'-(trans-h—ethylcyclo-_

 hexyl)-biphenyl,
4-(trans-4-n-butyleyclohexyl)-4'-(trans-4-ethylcyclo-
hexyl)-biphenyl '
4~ (trans-4-n-pentylcyclohexyl)-4!-(trans-4-ethylcyclo-

<E£;>




25 4-[¢trans-4-(2-ethyl hexyl)-cycl ohe y¢% 27,;trans 4-n-

proopyl cycl ohexyl) - bi phenyl, 4,4'-bis- % %S n- but yl cycl ohexyl) - bi phenyl ,
4- (trans-4-n-pentyl cycl ohexyl )-41-(trans-4-n-butyl cycl o-- hexyl) - bi phenyl ,
0,030,277 - 19 - 4-(trans-4-n-hexylcyclo H@xy1) 4' - (trans-4-n-butyl cycl o-
hexyl ) - bi phen 3 (%{ans 4-n- heptyl cycl ohexyl)-4'-(trans-4-n-butyl cycl o-
hexyl)-biphen%ﬁ ) §a4 n- octyl cycl ohexyl)-4'-(trans-4-n-butyl cycl o-

hexyl ) - bi phené‘l’)(tﬁ' %ns Scylcyc %lhbgcy\il))_hc‘z_c(lt%geﬁ( ld—e%:h;ﬁ tcryac 30_4 n-

but yl cycl ohex eny

4-[trans-4- (2h§§9§) %ﬁﬁ X clohexyl] 4'-(trans-4-n- 10
but yl cycl ohexy I“phé ’4 bi s- (trans-4-n-pentyl cycl ohexyl) - bi phenyl

m 430, c. 3OQLS% hns-h-np gfﬁglﬁ?clohe 1=t gﬁran _h-ﬁEgX%?PFgfﬁhenyl

4-(trans-4-n-he cycl ohexy trans- 4- -pent cycl o-

m 840, c.s5244@ 1 —bll'phen vyl _
4- (trans-4-n-heptylcyclohexyl) - 4 -(trans-4- n- pentyl cycl o- hexyl) - bi phenyl,

4- (trans- 4- n- bci(treyeahexyolyd oﬁé&zﬁ- Jatpertidaaieliare thgndyold-pheny!
4-[trans-4-(2- ngthylbutyl) cyclo. (trans 0 ﬁc

' pentylcyclohehykyibhbﬁghyhyl

4-[trans-4-(2- thylhex )-cyclohexyl]-4'-(trans-4-n-
pent yl cycl ohe&yl FransmémiR-ne thylbudyl)~sysclohexydximicyd tatenssli-eiimtieny | |

cyclohexyl)-biphenyl,
10 A4~[trans-4-(2-ethylhexyl)-cyclohexyl]-4'-(trans-4-ethyl-"
" cyclohexyl)-biphenyl, | |

. . nO )
4, 4*-bis-(trans-4-n-propylcyclohexyl)-biphenyl M- 63" ,c. 308",

4-(trans-h-npbutylcyclohexyl)-4'-(trans-h-n—propyl-
| cyclohexyl)-biphenyl,
15 4-(trans-4-n-pentylcyclohexyl)-i!-(trans-4-n-propyl-
cyclohexyl)-biphenyl,
. 4—(trans-h—n;hexylcyclohexyl)-4'e(trans-h-n-propyl-
cyclohexfl)-biphenyl,
4~ (trans-4-n-heptylcyclohexyl)-4'=-(trans-L4-n~propylcyclo-
20. hexyl)-biphen&l,
4~ (trans-4-n-octylcyclohexyl)-4! -(trans-4-n-propylcyclo-
"hexyl)-biphenyl, ,
4] trans-b-(2-methylbutyl )-cyclohexyl]-41-(trans-l-n-
propylcyclohexyl)~biphenyl, -
25 4-[trans-4-(2-ethylhexyl)-cyclohexyl]-41- (trans-h—n—
propylcyclohexyl)-biphenyl,
4 4'-bis-(trans-4-n—butylcyclbhexyl)-biphenyl
4= (trans-4-n-pentylcyclohexyl )~4! - (trans-h-npbutylcyclo-
hexyl)-biphenyl,




hexyl ) - bi phenyl, 4-(trans-4-n-octyl cys|gdtexts -4' - (trans-4-n-hexyl cycl o-
hexyl ) - bi phenyl, 4-[trans-4-(2-nethy|butylﬁ-cyclohexyl]-4'-(trans-4-n-
hexyl cycl ohexyl ) - bi phenyl 0, 030, 274-3920 - -
_ 4-[trans-4-(2-ethyl hexyl)-cycl ohexyl]-4"-(trans-4-n-

hexyl cycl ohexid (tiinpdoyvh-hedxylepc Tolhéxphy=-4 ! A beghyt-bynlbheyxytyehbphenyl ,
4sf trans-4-(2-nethyl butyl)-cycl ohexyl]-4 -(trans-4-n- 5 :
hept yl cycl ohexeyl p+iptsingthynd
. 4-[trans-4-(2-nethyl butyl)-cycl ohexyl]-4'-(trans-4-n-
oct yl cycl ohexi § tidmsrelyi-hexbyibec Bohexyl Jit# bn( brana-4-nfbutylcyclo-
4-di bronmobenzene in 10 30 m of tetrahydrofuran is slowy added dropw se to
48 g of magndeeXyA }+Pipkenyh, 50 nl of tetrahydrofuran, whilst stirring.
The reaction mxture is then heated to t LLin ojnt fo hoyrs and,
after cool? ngt t%ﬁ@%ﬂ'tﬁrgﬁtﬁkcﬁc%?hﬁzﬁngggyk%ﬁgpgﬂéxﬁﬂgﬂgyiﬁyﬁ OM of 15
t et rahydrof uran i dded dropw se. The m xture is subsequently stirred
for a furtheﬁhﬁxﬁﬁhggléhe err] and hydrolysis is then carried out by

d i ddigi 1, 9f 52 h ' i ' h

O oI o 30408 Bl PPN U PR RIAT B fpomnp S 0

m of diethyl hed with t d t ed,
0 ie ydeﬁigézégg?%ﬁf%Zx%%ggfﬁgfre washed wi wat er and evaporat e

under reduce t ages. The syrupy residue is taken
up In 4-[trans-4-(2-ethylhexyl)-cyclohexyl]-4'=(trans-4-n-

4- (trags-4-n-heptyl cycl ohexyl)-4'-(trans-4-n-hexylcyclo- 25 (Ei?

10 butylcyclohexyl)-biphenyl,
. . . =0
4 41-bis-(trans-4-n-pentylcyclohexyl)-biphenyl m. 43,
c. 3000,
4e(trans-4-n-hexylcyclohexyl )=4!«(trans-4-n-pentylcyclo=-"

hexyl)~biphenyl, m., 84° c. 240°,

15 4—(trans-4-n-heptylcyclohexyl)-k!-(trans-b-n-pentyleyclo-
hexyl)-biphenyl,

Le (trans-4-n-octylcyclohexyl )=4!=(trans-4-n-pentylcyclo~
hexyl)-biphenyl,
4-[trans-4-(2-methylbutyl)~cyclohexyl ]=4!=(trans-t-n=-

20 pentylcyclohexyl)-biphenyl,
4-[trans-4-(2-ethylhexyl)-cyclohexyl]-4'~(trans-4-n~
pentylcyclohexyl)-biphenyl,

4 41-bis-(trans-4-n-hexylcyclohexyl)~biphenyl,
L= (trans-4-n-heptylcyclohexyl)=-4!=-(trans-4-n-hexylcyclo-

25 hexyl)-biphenyl, | |
4=(trans-4-n-octylecyclohexyl)-4'!-(trans-4-n-hexylcyclo~
hexyl)~biphenyl, _

4-[ trans-4-(2-methylbutyl)-cyclohexyl ]-4'~(trans-b-n-
hexylcyclohexyl)-biphenyl,




90 M @f acetone, 5 g of p-toluene- suéj jd are added and the nixturﬁé%gé
is heated to the boiling point 25 er réf ux for 4 hours. The .

reaction mixture is then cooled to -5 and the |, 4-bis-(4-n-propylcycl o-

* hex-1-enyl)-benzene which has crystallisedOout is fil- tered of f- and
recrystallised fromisopropyl alcohol; yield: 17.6 [err] 0, 030, 277
- .21 - The fo %ﬁbmzmle‘pmmi |-;(tr1ans-4-n-

4-Yi s- (4- met hyl cycl ohex- | -enyl ) -benzene, 1, 4-bis-(4-ethylcyclohex-I-enyl)-
benzene, 1, 4 JGNH@Q&ﬁ%M iphsayl,enyl ) - benzene, 5

1, 4- bi s-(4-n- e t benzen

1, 4- bi s- §4 n- '6 ﬁq -%ﬁﬁgg %ohexyl)-blphenyl

T4 bi s (4n. %ﬁﬁ#@#%ﬂ? R e e Lkt sk b
4,4 -di bro g) I 9.0?1 gca;i egub@x%tn%ald a?cfd 14- di br onobenzene, the

foIIomA re pr

4, 41- bi n hexyl cycl ohex-1| - enyl ) - bi phenyl and

4, 41-bis-(4-n- heptylcﬁcB@ﬂmwmomemﬁlPMb@phéhﬂlAABmhnﬁmmbEnZHhe in A

sol ution of 31 of 4-(4- na%-ntylcyclohex | - enyl)-bronobenzene in 50 m of
tetrahydréﬁur&@ md of tetr ydrofuran is slowly added dropwise to

- 48 g of magnesium filings in 50 ml of tetrahydrofuran,

4,41-bi s- (4-rrg 5’9:?‘3@}) hexvl]=4!=(t it
4, 4' - bi s-(4- eth l'cyc ohexéq enyl”) ‘4¥ olohexyl] (trans-t-n
4, 4" -bi s- (4- nopAYAEYRIGHAS) erryl phenyl 15
4,4 - bis-(4- n butyl cycl ohex- I-en?%% Bi phenyl ,
4, 4" -bis-(4- Wlecycl ohex- | - enyl ) - blphenyl

s-(4-

whilst stirring, The reaction mixture is then heated
to the boiling point for 2 hours and, after cooling. a
sblution of 28 g of 4-n-propylcyclohexanone in 40 ml of
15 +tetrahydrofuran is added dropwise, The mixture is
| subsequently stirred for a furthef 2 hours at 60° and
hydrolysis is then carried out by dropwise addition of
1 1 of 5% aqueous hydrochloric acid. The hydrolysed
reaction mixture is extracted three times with a total
20 of 600 ml of diethyl ether and the extracts are washed
with water and evaporated, under reduced preésure in the
final stages, The syrupy residue is taken up in
90 ml of acetone, 5 g of p-toluene-sulfonic acid are .
added and the mixture is heated to the boiling point |
25 under reflux for 4 hours. The reactioﬁ mixture is
then cooled to f5° and the 1,4-bis-(4—nppropylcyclo-
hex-l-enyl)-benzene which has crystallised out is fil-
tered off and recrystallised from isopropyl alcohol;
yield: 17.6 g, m, 42 °, c, 21,




slomdyquded dropwi se to 24 g of magnesiumfilings in 50 m of <§%§3
tetrahydrof uran, whilst stirring. 0,98@,2%4c- tion mixture is then

heated to the boiling point for 2 25 hours and, after cooling, a solution

of 14 g of 4-n- propyl cycl ohexanone i n2&Im~ of tetrahydrofuran i s added

dr opwi se. The mxture is _subsequently stirred for a further 2 hours at

600 and hydrol ysis i s Tied ddimilag Q@upSHndso fAes PRARANGD PRFLIBMIFAY of 5%
agueous 0, 03 hydrochl ori ¢ aci d. The hydrol ysed reaction

, 207 -,,22 -
mxture is exﬂﬁgtpéé‘ﬁ&mmq Yrlhex-aenylor-banzene of di et hyl ether and
the extracts ar sh wi,t h_wat er .and _evapar\a-_ ted, under reduced pressure
in the final ,gﬁ%@?'?%'eﬁh¥;§yéiﬂqﬁ§7%ﬁﬁﬂ%iﬁ?q§9%ﬁ45xﬂved in 90 ml of
acetone and thi |_uts,on i e Iy ' under reflux with
5 g of p-tolu§n§§ ] ﬁEQ5%$¥ﬁ£¥§§aidﬁéﬁ%}-éﬁyl%ﬁ?%é%%égﬂﬂ on mxture is
t hen cool ed t S+and (zh -(4- bﬁ@ﬁt I - '
cycl ohex- | Sen?’l’}*-_ﬁ’?%i(%}fglr-%peﬁ%%ggc 0 é’vk‘i‘?’i é"nyﬁrﬁzlt?er;oze%zeeriec whi ch has
crystallised quing ol (lLiore:8hicyRNbHSIIERIT) JHeittbrded 0m i sOpr opy!

al cohol ; yield?’ 23.6 g of colour- less, crystal's, m 35° c. 141[err]. The

foll owi ng conpoungs sar(é-p-2Rd 1A c3itdl dEetdl-enyl )-benzene and
1- (4-ethyl cycl ohex-1-enyl)-4-(4-methyl cycl ohex:l-enyl)- 15 benzene,:

1- (4- n- pr opy| dy é-bim(—emdotyl-oyblutexHlaerydebenzang ) - benzene,
1- (4- n- butyl cycl ohex-1| -enyl) - 4-(4-net hyl cycl ohex-|-enyl)- benzene, 20

1- (4-n-pentyl cycl ohex-If @guiyalent amawrts @b -dibnonobiphenyl

10 are used instead of 1, 4-dibromobenzene, the following
compounds are prepared:
4 4'-bis-(4-methylcyclohex-l-enyl)~-biphenyl,
4 4'-bis-(4-ethylcyclohex-l-enyl)-biphenyl,
4 4'-bis-(L-n-propylcyclohex-l-enyl)-biphenyl,
15 4 4'-bis-(4-n-butylcyclohex~l-enyl)-biphenyl,
4 4'-bis-(4-n-pentylcyclohex~l-enyl)-biphenyl,
4 Lt-bis-(4-n-hexylcyclohex~l-enyl)-biphenyl and
4 4t-bis-(L4-n~heptylcyclohex~l-enyl)-biphenyl. |
Example &4: _
20 A solution of 31 g of 4~(4-n-pentylcyclohex-1-
enyl)-bromobenzene in 50 ml of tetrahydrofuran is
slowly added dropwise to 24 g of magnesium filings in
50 ml of tetrahydrofuran whilst stirring. The resc-
tion mixture is then heated to the boiling point for 2
25 hours and, after cooling, a solution of 14 g of 4-n-
propylcyclohexanone in 20 ml of tetrahydrofuran is added
dropwise, The mixture is subsequently stirred for a
further 2 hours at 60°_and hydrolysis is then carried
out by dropwise addition of 500 ml of 5% aqueous



enzen%1 1- (4- n- hexyl cycl ehex-i -enyl)-4-(4-net hyl cycl ohex-1|-enyl)- benzene
1- (4-n-heptyl cycl ohex- | -enyl) - 4- (4- mephpBoyelkehex-1-enyl)- 25 benzene,

| -(4-n-octyl cycl ohex-|-enyl)-4-(4-nmethyl cycl ohex-|-enyl)- benzene,

1- (4- n-nonyl cycl ohex-1 - enyl ) - 4- (4- met hy @xl-ohex-1 -enyl ) - benzene,

0, 030, 277 23 - 1-(4-n-decyl cycl ohex-1-enyl)-4-(4-nethyl cycl ohex-1-

enyl ) - benzene hylrpéhldrTe dia! y! ) Thec hydolysety Ifeabtiomatimtume! ohex-
| yenyl) - benzene 5 1-(4-n-propyl cycl ohex-1-enyl)-4-(4-ethyl cycl ohex-1-

enyl ) - benzene isl etbrachedy fopm dimed wdrbhl o 4qteletdfy 188Q Imdhed |diathyl
benzene, 1-(4-n-pentylcycl ohex-1-enyl)-4-(4-ethylcycl ohex-1-enyl)- 10

benzene, 1- (4ertlﬂeexﬁtndycul’mh@z¢ureewm ere (washed (wild oraben -and/|gvanatgrene.
1-(4-n- heptylcyclohex | -enyl)-4-(4- ethylcyclohex I-enyI) benzene, 15

1- (4-n-oct yl cstedgh eremwd(zpr&awqr@@m I£inah stagavene, The

L (8o el oherc g Gl ol oo P e
solution is heated to the boillng point-under reflux with
5 g of p-toluenesulfonic acid for.h hours. The reac-
tion mixture is theﬁ cooled to -5° and the 1-(4—n—penty1—
.cyclohex-l-enyl)-h-(h-n-propylcyclohex-l—enyi)-benzene

10 which has crystallised out is filtered off and recrystal-
lised from isopropyl alcohol; yield: 23.6 g of colour-
less crystals, m. 35 °, c. 141°,

The following compounds are prepared analogously:
1-(h—ethylcyclohexFl-enyl)-4—(h-methylcyclohex-l-enyl)-

15 %benzene, |
l-(h-nppropylcyclohex-l-enyl)-4—(h-methylcyclohexpl-enyl)-
benzene,
1-(4=n-butylcyclohex-l-enyl)-kb-(4=-methylcyclohex—-l-enyl)-
benzene, |

20 1-(4-n-pentylcyclohex-l-enyl)-b-(4=-methylcyclohex-l-enyl)-
benzene,
1—(h-nphexylcyclohexpl-enyl)-4—(h-methylcyclohex-l-enyl)-
benzene,
1-(h-n-heptylcyclohex-l—enyl)-4-(h-methylcyclohexplegnyl)-

25 Ybenzene, |
1;(h-n-octylcyeloheXFI-enyl)-h-(4-methy1cyclohex-1-eny1)-
Benzene,
l-(h-npnonylcyclohex-l-enyl);Q-(4—methylcy¢1bhex—1—enyl)-

benzene,




20 bemgene 1-[4-(2-nethyl butyl)-cyclohex-I-enyl]-4-(4-ethylcyclo- Cii
hex-1 -enyl’) - benzene, 0,030,277

1- (4- n- butylcycl ohex-1|~-enyl)-4-(4-propyl cycl ohexl--enyl)- benzene, 25

1- (4- n- hexyl cycl ohex-1| - enyl) - 4- (4- propH @gl-ohex- | -enyl ) - benzene,

1- (4-n- heptyl cycl ohex-1-enyl)-4-(4-propyl cycl ohex-1- enyl)-benzene,

1-f4- n- oct yl ckelbhoxdecyigyrlohez-prepylyéGhenelthgirlyclohexe1030, 277 - 24

- \benzene, 1-(4-n-nonylcyclohex-1-enyl)-4-(4-propylcycl ohex-I-enyl)-

benzene, 1-(4eﬂyaéc?ﬁ§?§n§hex-l-enyl)-4-(4-propy|cyclohex-l-eny[)- 5

benzene, 1-[4-(E-nEthbeut I)-ci | ohex-1-en I]-4-h4-propy|c cl o-

hex- | - enyl ) - btnk#éné2-aethyAbysn $r§y§l@hex- ~enylL)|~4~( 4-nesbyycygdiobiese 1-

enyl ) -benzene, 10
1-(4-n-hexy|C}E?Hﬁ%lfpggﬁ?P?,4-(4-n-butylcyclohex-l-enyl)- benzene,

1- (4-n-he I ohex-l-enyl)-4:-(4-n-butylcyclohex-1- enyl)-bepzene,
1-§4-n-oc? Yc@%f%ﬁﬂipﬁggxg¥yélgbégﬁ-5ﬁPVié?%f&ﬁéfﬁﬁylfgcx8h93715enzene,
1- (4-n-nonyl c %] - | )-4-(4-n-butyl cycl ohex-1- enyl)-benzene,
1-24-n-decylc§§#g2g§? ?gﬁéf)-4-(4-n-butylcyclohex-l-

1= (4=-n-butylcyclohex~l-enyl)=4~(4-ethylcyclohex~l-enyl)-
benzene, o

| .1-(4-n—penty1cyc1ohex-l-enyl)-4—(h-ethylcyclohéx-l-enyl)-

10 benzene, |
1-(h-nphexyléyclohex-l-enyl)-4—(h-ethylcyclohex-l-enyl)-
benzene,
1-(h-n-hepiylcyclohex-l—enyl);4-(A-ethylcyclohex-l;enyl)-
benzene,

15 1-(4-n-octylcyclohex-l-enyl)-i-(4~ethylcyclohex-l-enyl)-
benzene, _ |
1-(h-n-nonylcyclohexpl-enyl)-4-(h-ethylcyclohex-l-enyl)-_
benzene,
1-(4-n-decylcyclohex-1-enyl )=l (4-ethylcyclohex-1-enyl)-

20 Dbenzene,
1-[4-(2—methy1buty1)—cyclohex-l—enyl]-h—(h-ethylcyclo-

' hex-1l-enyl )-benzene, '
1-(4-n—buty1cyclohex—1—enyl)-4-(h-propylcyclohex-l-enyl)-
benzene, ' |

25 1-(h-nphexylcyclohex-l-enyl)-4—(4-propylcyclohex-l—enyl)-
benzene, '
1-(4-n-heptylcyclohex-1l-enyl)~4~(4-propyleyclohex—1-
enyl)-benzene, | '

1-(h-n-octylcyclohex-l-enyl)-4-(ﬁ-propylcyclohexpl-enyl)-




enyl) - gnzene, 20 1-[4-(2-nmethylbutyl)-cyclohex-I-enyl]-4-(4-n-butylcyclo- Ciga
hex-1-enyl)-bene, 1-(4-n-hexylcycl ohe®;bsengl¥-4-(4-n-pentylcycl ohex-1-

enyl) - benzene, 1-(4-n-heptyl cycl ohex-I-enyl)-4-(4-n-pentylcycl ohex-1- 25

enyl ) -benzene, 1-(4-n-octylcycl ohex-I|-eny@4 —4-(4-n-pentyl cycl ohex- 1-

enyl ) -benzene, 1-(4-n-nonylcycl ohex-1I-enyl)-4-(4-n-pentyl cycl ohex- 1-

enyl ) - benzenebenza@ﬁq30 277 - 25 -

1-X4-n- decylcabdohex 1-enyl)-4-(4-n- pentylcyclohex - enyl)-benzene,

1-T 4- ( 2- met hy Ky ir-nopyleyed dhegimli-enyl 4 Qﬁapqppx&qxglohex-l-enyl)-
hex-1-enyl) - benzene 5
1- (4-n-heptyl z@ﬁ@% | -enyl)-4-(4-n- hexylcyclohex 1- enyl)-benzene,

1-(4-n-octylc ex-|-e ex hex- 1 enyl) - benzene
1-(4an-nonylc§€K§ﬁ€X e°@ﬁ§W§lPQ§¥411ﬁ9gi fﬁy HerESHe) -
1-(4-n-dec hex-|-enyl)-4-(4-n- hexylcyclohex 1 enyI) benzene
1-[4-(2-ne I 5@§¥54cyclohex | - enyl ] -4-(4-n-hexyl cycl o-

RIS 0% et e et Wi m——
4-(4-n-propy|gﬁgJymgﬁyh)@@gﬁ&éﬁe£4-nethylcyclohex 1-
l-(h-n-pentylcyclohex—l-enyl5-4—(h-n—butylcyclohex-l-
) henyl)-benzene, |

10 1;(h-n-hexylcyclohex-l-enyl)-4—(h-n-butylcyclohex~1-enyl)-
benzene,
1-(4-n~-heptylcyclohex=-1l-enyl)-4-(4=-n-butylcyclohex-1-
enyl)-benzene,
1-(4-n-octylcyclohex=l-enyl)=4-(4=n-butylcyclohex-1-

15 enyl)-benzene, _
1-(h-n-nonylcyclohex-l-enyl)-4—(h-n-butylcyclobex-l-
enyl)-benzene, '
1-(4=-n-decylcyclohex-l-enyl)=b-(4-n-butylcyclohex-1~
enyl)-benzene, _

20 l—[h-(2-methylbutyl)-cyclohex-l-enyl]eh-(h-nfbutylcycld-

' hex-l-enyl)-benzene, .
1—(h-n-hexylcyclohex-l-enyl)-4-(4—n—pentylcyclohex-1-
enyl)-benzene,
1-(4-n-heptylcyclohex-1-enyl)-k-(4-n-pentylcyclohex-1- .

25 enyl)-benzene, | |
1—(4—n~octylcyclohex—l—enyl)-4—(4-n—penty10yclohexe1—
enyl)-benzene, |
1-(h-n-nonylcyclohex-l-enyl)-4—(4-n—pentylcy¢10hex-1-

enyl)-benzene,



enyl ) - phenyl, 4-(4-n-butylcycl ohex-I-enyl)-4,-(4-nethyl cycl ohex-1- 20
enyl ) - bl phenyl, 4-(4-n-pentyl cycl ohexOl,O8RyRy74' - (4- met hyl cycl ohex-| -
enyl ) - bi phenyl , 4- (4-n-hexyl cycl ohex- 1-enyl)-4'-(4-net hyl cycl ohex- 1-
enyl) - bi phenyl, 25 '4-(4-n-heptyl cycl olrexe® -enyl ) -4' - (4- net hyl cycl ohex- 1-
enyl)-biphenyl, 4- (4-n-octyl cycl ohex-1-enyl)-4'-(4-nmethyl cycl ohex- 1-

enyl ) - bi phenyL=- (Ai—mMeqydquQﬂmh nﬂwty-w-n-apmmmmm-l-
0,930, 277 - 26 - en ) - blphenyl

4- (4 n- decylcﬁ@W’ nZenAd,) - 4' - (4- met hyl cycl ohex- 1- enyl) bi phenyl ,
4-[4-(2- met hyl_ byt yl cl ohex-1-enyl ] 4- et hyl
he£ Igenyl) %, ; k- thylbutyf3Jéyclohéi-l-en%'fy 6L-n-pentylcyclo-

4 (4 n-but 5?2%&132“ VReraEne, (2 eyl eycl ohex- 1 -omyl)- bl phenyl | 10
4 (a0 hexs! oo R Rt b e b RPN L dy o RN
4 (4 n- ooty oo S ATeze) )t L et cvel ohex | emyly- P
1-(4—n—Qctylcyclohex-l-enyl)-4—(h-n-hexylcyclohex-l-
enyl)-benzene,
_ '1-(4-n—nony1cyolohex-1—enyl)-4-(4—n—hexylcyclohex—1—

10 enyl)-benzene,
1—(h-npdecﬁlcyclohex-l-enyl)-h—(h-nphexylcyclohex-l-
enyl)-benzene,
1-[4-(2-methy1buty1)-cyclohex—l;enyl]-A-(4-n-hexy1cyclo-
hex-l-enyl)-benzene,

15 4-(h-ethylcyclohex-l—gnyl);4'-(h-methylcyclohexfl-enyl)-
biphenyl, '
4= (4=n-propylcyclohex-l-enyl)-4'~(4-methylcyclohex-1-
enyl)-biphenyl,
4= (4-n-butylecyclohex-l-enyl)-4!-(4-methylcyclohex-1-

20 enyl)-biphenyl,
4= (4-n-pentylcyclohex-l-enyl)-k! - (4-methyleyclohex-1-
enyl)-biphenyl _
4= (Lb-n-hexylcyclohex=1l-enyl)-4! - (4-methylcyclohex-1-

. enyl)-biphenyl,

25 4-(4-n-heptylcyclohex-l-enyl)-4'~(4-methylcyclohex-1-
enyl)-biphenyl,
4= (4-n-octylcyclohex~-l-enyl)-4!-(4-methylcyclohex-1-
-enyl)-biphenyl, |
4= (4-n-nonylecyclohex-l-enyl)-4!-(4-methylcyclohex~1-

®



bi pheny . 4-(4-n-nonyl cycl ohex-1|-enyl)-4"-( 4-ethyl cycl ohex-.I-enyl)-

bi phenyl, 20 4-(4-n-decyl cycl ohex-| - @rPBP,2877( 4- et hyl cycl ohex- | - enyl ) -
bi phenyl , 4-[4-(2-nethy|butyl)-cyclohex-l-enyi]-4'-(4-ethy|cyc|o—
hex-1-enyl)-bi phenyl, 4-(4-n-butylcyclohedél=enyl)-4 t -
(4-n-propyl cycl ohex- 1- 25 enyl) - bi phenyl .

4- ¢ 4-n- pentyl@p@ﬂahbﬁpheﬁﬂﬂl) 4 - (4-n-propyl cycl ohex-1- enyl) - bi phenyl ,
4-%4-n- hexyl c hex- I-enyI -(4-n- propylcyckohex 1- enyl)-bi phenyl,

0, 030, 277 - 4—12 m@p’p}pés?éq-érr@m Jertiy/ =) (erme thylayadraiep-dye| ohex- | -
enyl ) - bi phenyl i) O%Hﬁncyclohex | -enyl)-4"-(4-n-propyl cycl ohex-1 -
enyl) - blphenyFny hﬁ yl cycl ohex-I| -enyl)-4'-(4-n- propylcyclohex 1-

) e e e
10
4- (4- ﬁxpen?ylcyclgﬁgggﬁ)hblpPeEy;?4-n-butylCyCthex | - enyl)- b{phenyl

R o i i e e el e it
biphenyl,
4= (4=n-butylcyclohex-l-enyl)=4! - (4-ethylcyclohex-l-enyl )=
biphenyl,

10 4=(4-n-pentylcyclohex-l-enyl)-4!-(4=-ethylcyclohex-l-enyl)-
biphenyl,
4—(4-n~hexylcyclohex—1-enyl)-4'-(h-ethylcyclohex-l-ényl)4
biphenyl, |
4—(h-n-heptylcyclohex-l-enyl)-4' (h-ethylcyclohex-l-enyl)-

15 biphenyl,
4—(h—n-octylcyclohex-l-enyl)-4'-(h-ethylcyclohex-l-enyl)—
biphenyl,
4-(4-n-nonylcyclohex—1—enyl)-4'-(A-ethylcyclohex-l-enyl)-
biphenyl,

20 4-(h-n-decylcyclohexpl-enyl)—h'-(h-ethylcyclohexél-enyl)-
biphenyl, | |
4—[4-(2-methylbutyl)-cyclohexpl-enyl]-h' (h-ethylcyclo-
hex-1l-enyl)-biphenyl,
4= (4-n-butylcyclohex-l-enyl)-Lt-(L-n-propyleyclohex-1-

.25 enyl)-biphenyl,
h-(h-n-pentylcyclohex—l-enyl)-4'-(h;nppropylcyclohex-l-
enyl)-biphenyl,
4—(h-nphexylcyclohexsl-enyl)-4' (4-n-propylcyclohex-1-

~ enyl)-biphenyl,

(&



enyl ) - Qi phenyl,
enyl ) - bi phenyl,
enyl,) - bi phenyl ,

; N
-(4 n-octylcyclohex-¢ %7 - (4-n-butyl cycl ohex- 1- <§£L
-(4-n-nonyl cycl ohex-T1? (ﬁﬂiﬂ -4' -(4-n-butyl cycl ohex-1- 20 -
-(4-n-decyl cycl ohex-1-enyl)-4"-(4-n-butyl cycl ohex-1 -
enyl ) - bi phenyl, 4-[4- (2 met hyl butyl ) - cycP@hex- | -enyl] -4'-(4-n-butylcycto-
hex-l-enyl)-bgp? nyl
T

4- (4-n- hexyl ¢ hﬁp§ﬁ}pycloh@x-a-pawﬂQreycK&h@xpropaapypmahamaﬁﬁ

4-X4-n-heptyl c - I) 4 -(4-n-pentyl cycl ohex-1- enyl) - blphenyl
4-(4-n- octylc?éyiﬁésl LE - (4-n-pentyl cycl ohex- 1- 0, 030, 277 - 28-

zn{L)nbhggsrgycK%ﬁ@x°Pt¥ﬁ9V?12he¥Zl'eB¥HQyFcyéﬁoHe?rppyaﬁypﬁobﬁﬁﬁéﬁyI

j—fj-?z?ﬁ;¥L§¥§t??'§ % StV éﬁyP]piPt{LCﬁCLgp§§lgycfo_enyl> bi phenyl ,

hex-| - enyl - bi p 0 1 It e

4-(4-n- heptyl%yc?oﬁ Py%ﬁgf}oﬂe¥(%-ﬁnﬁégyﬁcyéﬁo e?rfpylcyﬁ}ogexhenyl, 10
4- (4-n-octyl cgg QZE§1 héﬁyh) 4 - (4- n- hexyl cycl ohex- |- enyl)-bi phenyl,

4- (4-n-nonyl cycl ohex-T-enyl} - (4- n- hexyl cycl ohex- |- enyl)-bi phenyl,
4-(4-n-decylC&c(bhﬁxdécym¢yb16he341neh91yLaycKahﬁxp%opylcyclohex-l-

B

enyl)-biphenyl,
4—[4—(2-methylbuty1)-cyclohex—l-enyl]-h' (4=n-propylecyclo-

16 .hex-l-enyl)-blphenyl
4-(A-n—pentylcyc1ohex—1-eny1)—4*-(h-n-butylcyclohexhl-
enyl)-biphenyl,
4-(h-nphexylcyclohex-l-enyl)-4'-(h-npbutylcyclohek-l—
enyl)-biphenyl,

15 4-(4-n-heptylcyclohex-1l-enyl )-41-(4-n-butylcyclohex~1-
enyl)-biphenyl,
L4-(4-n-octylecyclohex-1-enyl)-4!=(L4-n-butylcyclohex-1~
enyl)-biphenyl,
4= (4-n-nonylcyclohex-l-enyl)-4'-(4-n-butylcyclohex-1-

20 enyl)-biphenyl, . | :
4—(4-n-decylcyclohex—1—eny1)-4'-(h-n-butyloyélohex-l-
enyl)-biphenyl,
4—[4-(2-methylbutyl)-cyclohex-l—enyl]-4' (4=-n~-butylecyclo-

| hex-1-enyl)~-biphenyl,

25 4-(4-n-hexylcyclohex-l-enyl)-k!~(4-n-pentylcyclohex-1~
enyl)-biphenyl,
4—(hfn-heptylcyclohex-léenyl)-hf-(h—n—pentylcyclohexpl-
ényl)-biphenyl, | ‘
h;(4-n~octylcyclohex41-eny1)-hl-(h-nppentylcyclohex-i-



15 enyl)-bip
4-[4-(2-met hy
hexX-|-enyl)-b
inven- 20 tio

starting fron1th§9 39 & 90ﬁg|ng 4- (trans-4- al kyl cycl ohexyl) - bronDbenzenes

or .- 4-(trans 425V
1‘(4 met hyl cy
1- (4-ethyl cyc
1- (4-n- propyl
0, 030, 277 -29
ohexyl ) - be
(trans-4-neth
)-4-(transb4-

henyl and
| but yl ) - cycl ohex- | - enyl ] Y4'0304277hexyl cycl o-

i phenyl . Exanple 5 The follomnng conmpounds accordlng to the

n are prepared in a manner a%%lbgous to that .in Exanple 4,

xyl)-4"- bronnbiphenyls

R kb i

@ﬁ?hg I) 4-(trans-4- nethylcyclo- hexyl) - benzene,
(4-n- bu cyclohex | - enyl -4- (trans-4-nethyl cycl
hz¢hen-gecld eycﬂ Jﬂ@ﬂ Jpefrtyleyclohex~1-
yIcycIohexyI) benzene - (4-n-hexyl cycl ohex-1 -enyl
eayﬂykbiphehgﬁxl ) - benzene 1- (4-n-heptyl cycl ohex- I -enyl

-4- (trans-4- nethylcyclohexyl) - benzene. 1- (4-n-octylcycl ohex-I-enyl

(trans-4 ﬁﬁ#h&ﬁemethwéhval)-b&cﬂehbamayehyﬂ}¢hn-dény#qgadt#ﬂvyd]xﬂnyI

)

)-4

)-4- (trans-4-nethyl cycl ohex - benzene. 1- (4-n-decyl cycl ohex-1-enyl
)-4 )UﬁéP%ﬁ

(trans- 4hgxriyeays

10

15

20

- 25

nyl,
4-(h-n-heptylcyclohex-l-enyl)-4'-(4—n—hexylcYclohex@1-
enyl)-biphenyl,

4= (4-n-octylcyclohex~l-enyl)=~4!-(4-n~hexylcyclohex-1-

enyl)~biphenyl,
4-(h-n-nonylcyclohex-i-enyl)-4'-(h-n-hexylcyclohex-l-
enyl)-biphenyl,
4« (4-n-decylcyclohex-l-enyl)-41 = (4-n-hexylcyclohex-1-
enyl)~-biphenyl, and '
4[4~ (2-methylbutyl)-cyclohex-l-enyl -k = (b-n~hexylcyclo-
hex-l-enyl)-biphenyl,
Example 5

The following compounds according to the inven-
tion are prepared in a mamner analogous to that in
Example 4 starting from the corresponding 4-(trans-i-
alkylcyclohexyl)~bromobenzenes or 4-(trans-4-alkyleyclo-
hexyl)-h'-bromobiphenyls:_ |
1-(4-methylcyclohex-l-enyl)-4-(trans-4-methylcyclohexyl)-
benzene,
1-(4-ethylcyclohex-l-enyl)-4-(trans-4-methylcyclohexyl)-
benzene,
1-(4-nppropylcyclohex-l-enyl)-4-(trans-h—methylcyclo—
hexyl)-benzene,

(v



cycl ohexyl ) -benzene, 1-( 4-nethyl cyGlQE®217 enyl )-4-

(trans-4-et hyl cycl ohexyl) - benzene. 1- (4-ethylcyclohex-I-enyl )-4-
(trans-4-ethyl cycl ohexyl)- 20 benzene.-129(4-n-propyl cycl ohex-1-enyl )-4-
“(trans-4-ethyl cycl ohexyl) - benzene, 1-(4-n-butylcyclohex-I-enyl ) -4-
(trans-4-ethyle n#hu@y1¢ycbehexnb-eﬁﬁl1—4§@tnapsnﬁymeyhymbynlbhenyl»-4-
(trans-4-ethyl cycl ohexyl)- benzene. 1- (4-n-hexylcyclohex-1-enyl )-4-(
trans- 4- et hyl R§RZ@M@xyi ) - benzene. 1- (4-n-heptyl cycl ohex-1-enyl ) -4-

(trans-4-ethy, | ohex 0, 030, 277 0, benzepe, 1--

(4-n- octylcye*bééﬁnTP%%£§}°YQl°¥?¥a%seﬂye?héTé?E?Bﬁe;yF?thY%EKEeﬁheXYlJ-
(4-n-nonyl cycl ohex-1-enyl )-4- (trans-4-ethylcyclohexyl) - 5 benzene, 1-
(4-n- decylcyc H@%-i-enyl ) -4- (trans 4- et hyl cycl ohexyl ) - benzene. 1-.

[4- (2- mtﬁybf”(ﬂflnlh%%%ﬁfoﬂle Leaf1) AL C0Pags SNt il 8y 818Ky )-

benZeng 15 1- [4- (2-nethyl butyl )-cyclohex-| - enyl] -4- (trans-4-nethyl - <§£§

) - benzene CyC
(trans-4-n- prgoy: +éﬁglohecyl - benzene 1- (4-ethylcycl ohex-I-enyl )--4-
(trans-4-n-propyl cycl ohexyl) - '

1-(4-n-heptylcyclohex-l-enyl)-4-(trans-4-methylcyclohexyl )-

benzene,

1-(4—n—octy1cyc10hex—1—eny1)-4-(trans-h-methylcyclohexy})-

10 -benzene, |
1- (4-n-nonylcyclohex-1l-enyl )=4=(trans-4-methylcyclohexyl)-
benzene, |
1-(h-n-decylcyclohex-l—enyl)-4—(tfans-h—methylcyclohexyl}-
benzene _

15 la[h-(2-methylbuty1)-cyclohex-lyenyl]-h-(transeé-methyl—
cyclohexyl)-benzene,
1-(4-methylcyclohex-1-enyl)-4-(trans-4-ethylcyclohexyl )~
benzene, |
1-(h-ethylcyclohex-l-enyl)-4—(trans-h-ethylcyclohexyl)-

20 benzene,
1-(h-n-propylcyclohex-l-enyl)-4-(trans-h-eth&lcyclohexyl)-
benzene,
1-(4=n-butylcyclohex-l-enyl)-4=-(trans-4-ethylcyclohexyl )~
‘benzene, |

25 1-(4-n—pentylcyc1ohex-1-eny1)-4—(trans-h-ethylcyclohexyl)-
benzene,
1-(4-n-hexylcyclohex-l-enyl)-4-(trans-4-ethylcyclohexyl )=
benzene, v

1-(4-n~heptylcyclohex-l-enyl)=-k-(trans-4-ethylcyclohexyl)-



benzeng, 1- (4-n-propylcycl ohex-l-enyl) -4- (trans-4-n-propylcyclo- 15 -
hexyl ) -benzene. 1- (4-n-butylcycl ohexOb08RyR7Y-4- (trans-4-n-propylcyclo- 9
hexyl )-benzene. 1-( 4-n-pentylcycl ohex-1-enyl) -4- (trans-4-n-propyl cyclo-
hexyl ) -benzene. 20 1- (4-n-hexylcyclomex@d —enyl) -4- (trans-4-n-

propyl cycl o- hexyl )-benz ene. 1- (4-n-heptylcyclohex-I-enyl )-4-
(trans-4-n-pr@ﬁﬂ2§ﬁﬁ¢r hexyl )-benz ene. 1-( 4-n-octylcycl ohex-1-enyl )-4-

(trans- 4- n- prqpy, ycIo 25 hexyl ) - benzen (4- n onylcyclohex | -en
)-4- (trans- 43-n-( e eé'éﬂ;)eﬁb-( ~h=gtnyTeyclonexyl)-
(4-n- decylcyc%phex I-enyl) 4- (trans 4-n- propylcyclo- hexyl )-benz ene.
0, 030, 277 31 - zﬁE-(z met hyl but yl ) - cycl ohex- 1-enyl ] -4-(trans-4-n-

propyl eycl ohexyl e _ _ _ :
1- (4- net hyl cy>il éhex Plzo%ﬁc)yc}oaetxa S eﬁlyr:i]')btﬁ y(ltggfé}s-LP-fgWJ)c_Wl);
1- (4- et hyl gychyahgtyle €nyl) - 4- (trans- 4-n-butyl cycl ohexyl)- benzene,

(4-n- propylcyclohex | -enyl)-4-(trans-4-n-butyl cycl o- hexyl)-benzene,

1-

T b st e st oo
benzene,
1—[4-(2-methy1buty1)-cyclohex—l—enyl]-h—(trans-h—ethyl-
cyclohexyl)-benzene,

10 '1-(4-methy1cyclohex—1-enyl)-4—(trans-h—nppropylcyclohexyl)-
benzene,
1-(4-ethylcyclohex-1-enyl )-4=(trans~4-n-propylcyclohexyl)-
benzene,
1-(h-n-propylcyclohex-l—enyl)-4—(trans-h-n—propylcyclo—

15 hexyl)-benzene,
1-(4=-n-butylcyclohex-l-enyl)=4=(trans-4-n-propylcyclo=-
hexyl)~benzene, |
1-(4-n-pentyleyclohex~l-enyl )-4-(trans-4-n-propyleyclo-
hexyl)-benzene, |

20 1-(4-n-hexylcyclohex-l-enyl)-4=-(trans-4-n-propylcyclo-
hexyl)-benzene, _ |
1-(4-n-heptylcyclohex-l-enyl)=4=(trans-4-n-propylcyclo-
hexyl )-benzene, |
1-(4-n—octy1cyclohex—1—eny1)-4-(trans-h-n—propylcyclo-

25 hexyl)-benzene,
1-(4-n-nonylcyclohex-1-enyl)-4-(trans-4-n-propylcyclo—~
hexyl)~benzene,
1-(4-n-decylcyclohex-1-enyl)-4=-(trans-4-n-propylcyclo-
hexyl)-benzene, ' '




hexyl ) Jbenzene, " 1- (4-n- hexyl cycl ohex- |-enyl)-4-(trans-4-n-butylcycl o- o
hexyl)iﬁenzene 15 1-(4-n-heptyl cycl 6h&@9,25R| ) - 4- (trans- 4- n- but yl cycl o- ig
hexyl ) - benzene, 1-(4-n-octyl cycl ohex- I-engl) 4- (trans-4-n-butyl cycl ohexyl) -
benzene, 1-(4-n-nonylcycl ohex-1-enyl)-4= tans- 4-n- butylcyclo- 20

hexyl ) - benzene, % (4-n- decylcyclohex I-enyl) 4-(tr 4-n- butyl cycl o-

hexyl ) - benzene-[ ﬂﬁk%ﬁ9¥Q%RhQ¥ﬂ%rQn ﬁ Qﬂqanﬁnﬁrnhn-butyl-

cyel ohexyl ) - bene t\h oIohex | - enyl -(trans-4-n-pentyl cycl o-
hgyl) bgn)zenBrdPY%-CYCJlO(heXr}E Y e yl)-4-( pentyl cy

1-(4- ethylcyclo ns- 4- cl,ohexc zene,
1-(4-n- propylcyg ﬁingﬁéxﬁ%oééﬁ% i}ihﬁﬁﬁkﬁﬁ%; )%ﬁ&9¥p 7277 32 -
hexyl ) - benzenﬁe%¥( &Lyclohex-1-enyl) - 4- (trans 4- n- pentyl cycl o-
hexyl ) - benzene (4-n- pentylcyclohex-l-enyl) (trans 4-n-pentyl cyclo- 5

hexyl ) - benzeng - (LleAny1Reenl chext-ahesy 1 emd (erdef{d Jiahs: 1&?‘5 11@59}
hexyl ) - benzene, 1-(4-n-heptylcycl ohex- I-enél) 4-(trans- 4 n- pentyl c #2»
hexyl ) - benzen®enk@nel- (4- n-octyl cycl ohex-1-enyl)-4-(trans-4-n-pentyl cycl o-

1-(4-n-propylcyclohex-l-enyl )-4-(trans-4-n-butylecyclo-
hexyl )-benzene,
1-(h-nrbutylcyclohex-l-enyl)-4—(trans-h-npbutylcyclo-

10 'hexyl)-benzene,

1- (4-n-pentyleyclohex~-1l-enyl )~4-(trans-4-n-butyleyclo-
hexyl)~-benzene,
1-(h-nphexylcyclohex-l-enyl)-4-(trans-h-n—ﬁutylcyclo—
hexyl)-benzene,

15 1-(4;n-hepty1cyclohex—l—enyl)-4-(trans-h-npbutylcyclo-
hexyl)~benzene,
1-(4-n-octylcyclohex-l-enyl)=b-(trans-4-n-butylcyclohexyl )=
benzene, |
1-(h-npnonylcyclohex-l-eﬁyl)-4-(trans-h-n—butylcyclo-

20 hexyl)-benzene, -
1-(h-n-decylc&clohex—l-enyl)-4-(trans-h-n-bufylcyclo—
hexylj-bénzené
1—[4—(2—methy1buty1)-cyclohex—l—enyl]-h-(trans-h-n-butyl-
cyclohexyl)-benzene,

25 1-(h-methylcyclohex-l-enyl)-4-(trans-h-n-pentylcyclo-
hexyl)~-benzene, _
1-(4—ethy1cyclohex-l-enyl)-45(trans-henppentylcycloheXyl)-

" benzene y

1-(4=n~propylcyclohex-l-enyl)=4-(trans-4-n-pentylcyclo-



hexyl | )- benzene, 1-(4-n-nonyl cycl ohex-I-enyl)-4-(trans-4-n-pentyl cycl o- '
hexyl ) -benzene, 1-(4-n-decyl cycl ohéx-&;eBwlp74- (trans-4-n-pentylcyclo- 15 Sﬂ>
hexyl ) - ‘benzene, 1-[4-(2- nethylbutyl) cyclohex | -enyl]-4-(trans-4-n-pentyl -

cycl ohexyl) - benzene, 32

1- (4- met hyl.cycl ohex-| -enyl) - 4- (trans-4- n- hexylcyclohexyl)- benzenes 20

1-(4- ethylcychekgi)}benybheq (trans-4-n-hexyl cycl ohexyl )- benzene.
14-n-propyl cycl ohex-1-enyl)-4-(trans-4-n- hexylcyclo- hexyl ) - benzene.

1-(4- n- but yl c}cl(&h@xbuWAywhh@wmm ~Ae{jHreys-d-rapentyiloydienz ene,
1-(4-n- pentylcyclohex | -enyl)-4-(trans-4-n-hexyl cyclo- hexyl)-benzene,
1- ( 4- n- hexyl cHeKY KIhaxD PNERPL). - 4- (trans- 4- n- hexylcyclo- hexyl ) - benzene.

B R STie L T

hexyl ) - ben en 1 onyl cycl ohex-1-enyl) - 4- (trans 4 n- hexylcyclo-
hexyl ) - ben engexgle bgﬁagcgbcyclohex | - enyl ) -4-(trans-4-n-hexyl cycl o-

hexy! ) - benzen@-(Lhéhe%yﬁegreibhuscxh).eax,&')ohewras%v.'z.l.n-p%&l%&%yﬁ%-
hexyl )-benzene,
1-(4-n-heptylgyclohex-l-enyl)=-4-(trans-4-n-pentylecyclo-
hexyl)~-benzene, _ _

16 .1-(h-n—octylcyclohex—l-enyl)-4—(trans-h-n—pentylcyclo-
hexyl)-benzene,
1-(h-npnonyicyclohex-l-enyl)-4—(trans-h—n—pentylcyclo~
hexyl)-benzene,
1-(h-n-decyléyclohex—l—enyl)-h-(trans-h—n-pentylcyclo-

15 hexyl)-benzene,
1-[4-(2-me thylbutyl )-cyclohex~1-enyl]-4-(trans-4-n-pentyl-
cyclohexyl)-benzene,
1-(h-methylcyclohexpl-enyl)-4—(trans-#—n-hexylcyclohexyl)-
benzene,

20 1-(h-ethylcyclohex-l;ényl)-4—(trans-h—n-hexylcyclohexyl)-
benzene, _ |
1-(4-n-propylcyclohex-l-enyl)=b-(trans-4-n-hexylcyclo- .
hexyl)-benzene,
1-(h-npbutylcyclohexél-enyl)-4—(trans-h-n~hexchyclo—

25 hexyl)-benzene,
1-(4=n-pentylcyclohex-1-enyl)=4-(trans-4-n-hexylcyclo-
hexyl)-benzene,
1-(4-n—hexylcyclohex-1—eny1)-4-(trans-h-n-hexylcyclo—
hexyl)-benzene



10 heyyl cycl ohexyl) - benzene. %:-
1- (4. met hyl cycl ohex- | - enyl) - 4- (transO%OBOu&ﬂWIcyclo- hexyl ) - benzene,

1- (4- et hyl cycl ohex-1-enyl)-4-(trans-4-n-heptyl cycl ohexyl)- benzene, 15 :
1- (4-n-propyl-cycl ohex-1-enyl)-4-(trans=-438-heptyl cycl o- hexyl)-benzene,

1- (4-n-butyl cycl ohex-1-enyl)-4-(trans-4-n- heptylcyclo- hexyl ) - benzene,

1- ( 4- n- pent yl by(-arehed t¥hgyd l dhaéx+ hrenyl h-ive btyangeﬁen—hexykgyb;obenzene

1\(4 n- hexyl cycl ohex-1-enyl)-4-(trans-4-n-heptyl cycl o- hexyl)-benzene,

1-( 4- n- hept y| R§EYLIrelRenZeR§) ) - 4- (t r ans- 4- n- hept yl cycl o- hexyl) benzene, 25
1-(4-n-octylc ohex trans-4-n- heptyl cyc hex benzene,

1- [ 4- ( 2- et h#ﬁ&ﬁﬂj%‘&ﬂé&é&@éﬁ%?@m?r}r?aﬁEg%n r}h 19?1& 2>Y<= lo-

cycl ohexyl) - 3€n _
1- (4- nethylc ?%iij}?eﬁﬁﬁﬁsﬁ4 (trans-4-n- octylcyclohexyl) 0.030, 277 34

pesehzene s LK ELMGH Qhetdef i o LLS0erdapbchit ysd aer )

hexyl ) - benzenga Jpénpamy!| cycl ohex-1-enyl) - 4 (trans-4-n-octyl cycl o-
hexyl)-benzenefx%;%4 n- pentYyl cycl ohex-1-enyl)-4-(trans-4-n-octyl cycl o-

1-(4=-n~-decylcyclohex=-l-enyl )-4-(trans-4-n-hexylcyclo-
“hexyl)-benzene,
1-[4-(2-methylbutyl)-cyclohex-l-enyl ]-4-(trans-4-n-

10 .hexylcyclohexyl)-benzene,
1-(47methyicy§lohex-1—enyl)-4—(trans-h-npheptylcyclo-
hexyl)-benzene, | |
1-(4—ethylcyclohex-l-eny1)-4-(trans-h-n-hebtylcyclohexyl)—
benzene, ,

15 1-(4-n-propylcyclohex-l-enyl)-b-(trans-4-n-heptylcyclo-
hexyl)-benzene, |
1-(h-n-butylcyclohex-l-enyl)—4-(trans-h-n-heptylcyclo-
hexyl )-benzene,
1-(h—nppentylcyc1ohex-1-eny1)-4-(trans-h-npheptylcyclo- )

- 20 hexyl)-benzene, | _
1-(4~n-hexylcyclohex~l-enyl)-4-(trans-4-n-heptylcyclo~-
hexyl)-benzene, '
l-(4=n-heptylcyclohex-l-enyl)=4=(trans-4-n-heptylcyclo-
hexyl)-benzene,

25 1=(4=n-octylcyclohex-l-enyl)-i-(trans-4-n-heptylcyclo-
hexyl)~benzene, |
_1-[4-(2-methy1buty1)-cyclohex-l—enyl]-h-(trans-h-n-heptyl-
cyclohexyl)-benzene,
'1—(h-methylcyclohex-l-enyl)-4—(trans-h-n-octylcyclohexyl)-




hexyl) enzene, .10 1- ' a/
(4-n- hexyl cycl ohex-1-enyl)-4-(trans- 4 o1 % t&bgyclo- hexyl ) - benzene,
1-(4- n-heptyl cycl ohex-1| -enyl) - 4- (trans 2 n-’octyl cycl o- hexyl)-benzene,
1-(4-n-octyl cycl ohex-1-enyl)-4-(trans-4:-ngpctylcyclo- 15 hexyl)-benzene,
1-[4-(2-met hyl butyl)-cycl ohex-1|-enyl]- 4- (trans-4-n-octyl -

cycl ohexyl) - b%@ﬁ@@he 1- (4- et hyl cycl ohex-1-enyl)-4-(trans- 4-n- nonylcyclo-
hexyl ) - benzene, 20

1- ( 4- et hyl cychel{éxd -
(4- et hyl cychel( tr@asdsacl%ﬁetx-qn%rﬂrl Qe S 0d ot hex%’g\e

1- (4- n-propyl cycl ohex-1-enyl)-4-(trans- 4 n- nonyl cycl o-
1- (4-n- butyl cpenzese. | - enyl ) - 4- (trans-4-n- nonylcyclo- 25 hexyl)-benzene
-(4-n-penty|cyc|ohex | -enyl)-4-(trans-4- non I cycl o- hexyl) - benzene,

1
1- (4- n- hexyl ck(&m@aﬂcycameame-enm) tmeris-L-rad Oy

0, 030, 277 - - 1-(4- nethylcyclohex | -enyl) - 4 (trans-4-n- decylcyclohexyl)
benzene, 15(4h@FN}0 -enyl)-4-(trans-4-n-decyl cycl ohexyl)- benzene,

_i (i g4b3t5{g ylgﬁ %P%§H§WFQ% - 4- (traﬂé_égg decyl Jﬂ:gégy?ggglgfwuene
hexyl)-benzene, : .
1—(h-nppentylcyclohex—l—enyl)-4-(frans-4-n—octylcyclo-

_hexyl)-benzene, |

10 1-(h-n-hexylcyc1ohex-1—enyl)-4-(trans-h-n-octylcyclo-
hexyl)-benzene,
1-(h-n-heptylcyclohex-l-enyl)-4-(trans-h-n—octylcyclo-
hexyl)-benzene,
l-(h-n-octylcyclohex-l-enyl)-4-(trans-h—n—octylcyclo-

15 hexyl)-benzene,
1—[4—(2-methy1buty1)-cyclohex—l-enyl]-h-(trans-h-n—octyl—
cyclohexyl)-benzene,
1~ (4-methylcyclohex-1-enyl)=4-(trans-4-n-nonyleyclo-
hexyl )-benzene,

20 1-(h-ethylcyclohex-l-enyl)-4—(trans-h—npnqnylcyclohexyl)-
benzene,
l-(h-n-propylcyclohex-l-enyl)-4-(trans-h-n—nonylcyclo-
hexyl)-benzene, - _ |
1-(4—n~butylcyclohex—1—eny1)-4—(trans-h-nsnonylcyclo-

25 hexyl)-benzene, _ '
.1-(h-n-pentylcyc;ohex-l—enyl)-h-(trans-#—n—nonylcyclo-
"hexyl)-benzene,

1-(h—n-hexylcyclohex-l-enyl)-4—(trans—h—npnonylcyclo-
hexyl)-benzene,




hexyl)ibenzene, 1- (4-n-pentyl cycl ohex- 1-enyl)-4-(trans-4-n-decyl cyclo- 10
hexyl ) -benzene, 1-(4-n-hexylcycl ohex-0;@89|27%-(trans-4-n-decyl cycl o-
hexyl ) -benzene, * '

4- (4- met hyl cycl ohex-1-enyl )-4" - (trans- 4 38t kyl cycl ohexyl )- bi phenyl, 15
4- (4-ethyl cycl ohex-1-enyl)-4"-(trans-4-nethyl cycl ohexyl)- biphenyl,

4- (4-n- propy| £YeA Ghews = 440 yglg- =B e
4¥(4-n-butylégcf%hex-?§%§€¥§%§é¥(%r%ﬁgiz-%g?ﬁg¥%§cﬁa egeﬁ?ihgﬁﬁbgggﬁgAyl,
4-(4-n-pentylgygr@hex-| -enyl ) -4' - (trans-4-nethyl cycl o- hexyl)-bi phenyl, .

4- (4-n-hexyl cycl ohex* | -enyl)-4'-(trans-4-nethyl cycl o- hexyl)-bi phenyl; 25
4-(4-n-hepty|I¥€h£ém%yicy@1bheﬁLlaeﬁ&lQnﬁaGtﬂ&hb¥h£ﬁ¢&écyﬁ@?ﬁlbhbkﬁﬁ@ny|,
4- (4-n-octyl cycl ohex-1-enyl)-4'-(trans-4-nethyl cycl o- hexyl)-bi phenyl,

4- (4-n-nonyl cyehnéme; | -enyl )-4 ' - (trans-4-nethyl cycl o- 0, 030, 277 -36 -
hexyl )-biphenyl, 4- (4-n-decyl cyclohex-|l-enyl )-4" -(trans- 4-nethyl cycl.o-
hexyl )-bi%héhy(é-nsprqmquyc e+ buepy) ) -ty toang-f-nedorylcysio-

-(trans-4-net hyl -_5 cycl ohexyl )-biphenyl, 4- (4-methylcycl ohex-1-enyl )-4 .

- (trans- 4- et BEX¥Y 2 rBPRZENS, -

1-(4=n-butylcyclohex~l-enyl )=i-(trans~4-n-decylcyclo-

hexyl)-benzene,

_1-(h-nppentylcycléheXE1—eny1)-4-(trans-h-n—decylcyclo-

10 hexyl)-benzene, | |
1-(4—n—hexylcyclbhex—1;eny1)-4—(trans-h—n-decylcyclo-
hexyl )-benzene,

4 (4=methylcyclohex=1-enyl )=4 1= (trans-4-methylcyclohexyl )~
biphenyl, | .

15 4-(4-ethylcyclohex-1—eny1)-4'-(trans-h-methylcycloheXyl)-
biphenyl, |
4= (4-n-propylcyclohex~l-enyl)-4!-(trans-4-methylcyclo-
hexyl)-biphenyl, _

L4 (b-n-butylcyclohex-l-enyl)=-4'!=-(trans-4-methylcyclohexyl )=

20 Dbiphenyl, .

| 4—(h-nppentylcyclohex-l—enyl)-4'-(trans-h-methylcyclo-
hexyl)-biphenyl,. | . | :

4 (4=n-hexylcyclohex~l-enyl)~-4!=(trans-4-methylcyclo-
hexyl)-biphenyl, |

25 4e(L4~-n-heptylcyclohex-l-enyl)-4!'-(trans-4~methylcyclo-
hexyl )-biphenyl, -
4= (4=-n-octylcyclohex~l-enyl)=-4!~(trans-4-methylcyclo-
hexyl )~biphenyl, | _ |
4= (4-n-nonylcyclohex-l-enyl)~4 ! -(trans~-4-methyleyclo-




bi pheny . 4- (4-ethyl cyctohex-1-enyl )-4'- (trans-4- ethylcyclohexyl) - 636'
bi phenyl, 10 4- (4-n-propyl cycl ohex- b ﬁ@d'a 74 - (trans -et hyl cycl o- '
hexyl ) -'bi phenyl, 4- (4-n-butyl cycl ohex:T=-ehy - .
(trans-4-ethyl cycl ohexyl) - biphenyl. 4- 4g4-n- pentylcyclohex-l -enyl)- 4
(trans-4-ethylcyclo- 15 hexyl)- biphenyl, 4- (4-n-hexyl cycl ohex-1-enyl)-4 -
(trans-4- ethyh@xynghgiﬁhbnyglphenyl (4-n-heptyl cycl ohex-1-enyl )-4 -
(trans-4-et hyl cycl o- hexyl blphenyl 20 4- (4-n-octyl cycl ohex-1-enyl)-4 -
(trans-4- ethy“GYéLﬂhdﬁ¢chyb&bheﬂ¥ﬂ-eﬁ 104#n- ~{emeneralayicgdtlo) - 4 -
(trans-4-ethyl cyc | ohexyl )- biphenyl, (4-n-de cyl cycl ohex-1-enyl )-4'-
(trans-4- ethyh@yyldhbxphpnleS blphenyl 4- [4.- (2 me thyl butyl)

- cyol ohex- | - g ﬁ; "-"(trans-4-ethyl - cycl ohexyl )-biphenyl, 4 -

(4- nethylcycl t K25ﬁ9¢b¥1butyﬂ0anYCAOheprdpﬁ 4t —{drpins)-Libimettryi-,

0, 030, 277 37 -_4- % is % cl ohex-1-enyl )-4'-(trans-4-n-propyl cycl o-
hexyl ) - blpﬁen9V° ghexy p PEY&Lohex | -enyl )-4'-(trans-4-n-propyl cycl o-

???ghé-giﬁPgP%5§?E?8FB Teye ghgkgxggggif-h'E?%rgns;h-ethylcyclohexyl)-

biphenyl,

4—(4—ethy1cyclohex—l—enyl)-4'-(trans-h—ethylcyclohexyl)-

_biphenyl,

10 4-(4-n-propyleyclohex-l-enyl)-4!-(trans-4-ethylcyclo-
hexyl)-biphenyl, '

_ 4—(h-n-butylcyclohex-l-enyl)-4'-(trans-4—ethylcyclohexy1)-
biphenyl, |
4—(h-nQpentylcyclohex—l—enyl)-4'-(trans-h-ethylcyclo-

15 hexyl)~biphenyl,
4—(4—n~hexylcyclohex—l—enyl)-h'-(trans-4—ethylcyclohexyl)-
biphenyl, |
4—(h-npheptylcyclohex-l—enyl)-4'-(trans-h—ethylcyclo-
hexyl)~biphenyl,

20 4-(4—n—octylcyclohex-l-enyl)-h'-(trans-h-ethylcyclohexyl)-
biphenyl,
4-(4—n—nonylcyclohex—1—eny1)-h'-(trans-h-ethylcyclohexyl)-
biphenyl,
4-(h-n-decylcyclohex—l—enyl)-4' (trans-h-ethylcyclohexyl)-

25 biphenyl,

.4-[4- 2-methylbuty1)-cyclohex—l-en&l]-h*-(trans-h—ethyl-
cyclohexyl)-biphenyl, |

-4;(4—methylcyclohex—1-eny1)-4'-(trans—h-n-propylcyclo-

hexyl)=-biphenyl,




hexyl) bi phenyl, 4-(4-n-pentyl cycl ohex-1-enyl)-4"-(trans-4-n-propylcyclo- é%]
hexyl ) -bi phenyl, 4-(4-n-hexyl cycl ohexd, ozayl2z74' - (trans-4-n-propylcyclo- 10
hexyl ) - bi phenyl , 4-(4-n-heptyl cycl ohex-1- enyl) 4' - (trans-4-n-propyl cycl o- '
hexyl ) - bi phenyl, 4-(4-n-octylcycl ohex-l=egyl)-4"-(trans-4-n-propylcyclo-
.hexyl ) - bi phenyl, 15

4-{ 4-n- nonylcﬁuGﬂue&ﬂyknydjohéx{lJeny&yL#F+ﬂtmaﬁS%44ﬂh pr&idyélﬁmeny|
4-(4-n-decyl cycl ohex-1-enyl)-4'-(trans-4-n-propyl cycl o- hexyl)-bi phenyl

4-[4-(2- nethyﬂhﬁt@ﬂ»-h%phanyig | -enyl ]-4t-(trans-4-n- 20 |

propyl cycl ohexyl ) - bi phenyl_, 4-(4- nethylcyclohex | -enyl)-4 -(trans-
4-n-buty|cyc|2* QﬂXlR¥%m°hQK1lrQ§y%/1ﬁl (hrans~ter propylcyclo-
(trans-4-n-bu C gﬂi blphenyl 25 _
4-(4-n-propy|&é€W§§€ P (trans 4-n-butyl cycl o- hexyl) - bi phenyl ,

fl Ej 2 gg; yl cylc,(qr'ﬁge(})qt Q%%}fc)lo&mg?-r el éﬁn)n#b,gh 115;9%%5 _ﬁlfﬁ(ﬁléﬁxﬁf enyl_i 3
eyl - b phang VPR o R L amy) 4" ({1 ans- 4- n-butyl cyel o-
4~ (4=-n-pentylcyclohex-l-enyl)~41-(trans-b-n-propylcyclo-
hexyl)-biphenyl | '

_4—(h-n-hexylcyclohex-%fenyl)-4'-(trans-h-n—propylcyclo-

10 hexyl)-biphenyl, |
4-(A—nyhep#ylcyclohex-l—enyl)-4'-(trans-h-n—propjlcyclo—
hexyl)-biphenyl,
4—(h-nfoctylcyclohex-l—enyl)-4'-(trans-4-n~propylcyclo-
hexyl)-biphenyl, _

15 '4-(4—n~nonylcyclphex-l-eny1)-4'-(trans-h-nypropyléyclo-
hexyl )-biphenyl
4-(h-npdecylcyclohéx-l-enyl)-41-(trans-h—n—propylcyclb— |
hexyl)-biphenyl,
4—[4—(2-methy1butyl)-cyclohex-l-enyl]-4'-(trans-#—n—

20 propylcyclohexyl)-biphenyl, | | )
4= (4=methylcyclohex~1-enyl )-4!- (trans-h-npbutylcyclo-
hexyl )-biphenyl, ' .
4= (4-ethylcyclohex-1l-enyl)-4!-(trans-4-n-butyleyclohexyl)-
biphenyl, |

25 4—(h-n-propylcyclohex—l—enyl)-4' (trans-h-n—butylcyclo-]

_ hexyl)-blphenyl . |
4—(4—n—butylcyclohex-1-enyl)-4'-(trans-h-n-butylcyblo—
hexyl)-biphenyl, : _
4—(4~n}pentylcyclohexpl-enyl)-4'-(trans-h-npbutylcyclo-




5 hexy*) bi phenyl, 4-(4-n-octylcycl ohex-1-enyl)-4'-(trans-4-n-butylcycl o- (f;?
hexyl ) - bi phenyl , 4 (4-n-nonyl cycl ohexy loaeny?z 4' - (trans-4-n-butyl cycl o- .
hexyl ) - bi phenyl, 10 4-(4-n- decylcyclohex - enyl)-4 -(trans-4-n-butyl cyclo-
hexyl) bi phenyl, 4-[4-(3-methylbutyll)-cgglohex-I-enyl]-4"-(trans-4-n-
butylcyclohexyl) bi phenyl

4- (4- met hyl cyké E;ﬁﬁbﬁ -(trans-4-n-pentyl cycl o- 15 hexyl) - bi phenyl,

4nf 4- ethylcycléﬁ%EXT enyl)?4- (trans-4-n-pentyl cycl o- hexyl)-bi phenyl,

-4‘(4 n- pr0pyHgy©u£ﬁmheiyrmm¢1eHéx{l&amyly-m!péttahsyb#n-bhty&byebophenyf
20 4-(4-n-butyl cycl ohex-1-enyl)-4"-(trans-4-n-pentylcycl o-
hexyl ) - bi pheryéxyl)<Hiphemylyl cycl ohex- 1-enyl)-4' - (trans-4-n-pentyl cycl o-

hexyl ) - bi phen 4- (4-n- hexyl cycl ohex-1| -e trans-4-n-pentyl cycl o-
25 yhéxy|f tn4;&&Wm-hepty1c§elohex-l—enyl?—L (traés- -n=butylcyc o-y

4- (‘4-n-heptylc cIo I) 4 -(trans-4-n-pentyl cycl o- hexyl) -bi phenyl,
4-(4-n-oct é%%ﬁﬁhg ¥P ﬁ? -(trans-4-n-pentyl cycl o- hexyl)-bi phenyl ,.

ﬁeﬁi’?)ZETphenyT Lo ﬁﬁ%@’%‘%ﬁ?@r?ﬁ%@&%L%&éraé%yﬁ?ﬁzéﬁ?ﬁ%ﬁé fpee!
: hexyl)-biphenyl,
4—(h-n-nonylcyclohex-l-enyl)-4' (trans-h-n-butylcyclo-
hexyl )-biphenyl, _ _
10 -4-(4—n—decy1cyc1ohex-l-enyl)-4'-(trans-h-nAbutylcyclo-
hexyl)-biphenyl,
4[4 (3~methylbutyl)-cyclohex~l-enyl]-4!=(trans-4-n~
butylcyclohexyl)Fbiphenyl,
L (4=methylcyclohex—-1-enyl ) =41~ (trans-4-n-pentylcyclo-
15 hexyl)-biphenyl,
Le(b=ethylcyclohex=l-enyl)=4t= (trans-h-n-pentylcyclo-
hexyl)~-biphenyl,
be (4=n~propylcyclohex-l-enyl)=4'=(trans-b4-n-pentylcyclo=-
hexyl )~biphenyl,
20 4—(h-npbutylcyclohexbl-enyl)-4' (trans-h—n-pentylcyclo-
hexyl )~biphenyl,
4-(h-nppentylcyclohex-l-enyl)-4' (trans-4-n-pentylcyclo-
' hexyl)-biphenyl, :
4—(h-nphexylcyclohex-l-enyl)-4' (trans-4-n-pentylcyclo=-
25 hexyl)-biphenyl,
4-(4—n—hepty1cyc1ohex-l-enyl)-4'-(trans-h-n-pentylcjclo-
hexyl)-biphenyl, _
4—(h-n—octyIcyclohex—l—enyl)-4'-(trans-h—nppentylcyclo-l
hexyl)-biphenyl | '




4- (4- net hyl cycl-ohex-1-enyl)-4'-(trans04080ha%Yl cycl o- hexyl)-bi phenyl,
4- (4- et hyl cycl ohex- | -enyl)-4'- (trans 4- n- hexyl cycl ohexyl ) - bi phenyl,
4- (4-n-propyl cycl ohex-1| -enyl)-4'-(trans-&%h-hexyl cycl o- 10 hexyl)- blphenyl
- 4-n-buty|c%clghex | -enyl)-4'-(trans-4-n- hexylcyclo- hexyl ) - bi phenyl ,

n- pent yl #yé one;@onyéﬁyp)'l-ohexcﬁlr-gmlz)-ﬁ hdtpeagtLion-pentyloyiclieenyl , 15
- n- hexyl cyc gﬁ (trans 4- n- hexyl cycl o- hexyl)«bi phenyl,
-n-heptyléﬁ g lP - (trans- 4-n- hexyl cycl o- hexyl) - blphenyl,

R AT S AN Gt S
-( 4-n- 2 4 - ' , .25
oo CHph stk A kg Pl o M) onen
exyIcycIO?eXuquth%ﬁ ibyclghefr}aﬁsy})-h' 6t rans-4-n~he nyggﬁﬁényl,

4-.(4- met hyT cycl ohex- I - n- he cyclo- ex

4- (4- ethylcycheﬁyl)ngpnbhyi (trans-4-n- heptylcyclo- 0, 030,277 - 40 -

hexyl ) - bi phenyl .~ 4~ (4-n-propyl cycl ohex- 1-enyl ) - 4t-(trans-4-n-heptyl cycl o-
4=(4-ethylcyclohex-1-enyl)-4!-(trans-4-n-hexylcyclohexyl)-

biphenyl,

pentyl gycl ohexyl) - bi phenyl, 5 : .(%%i

behsP

4-(
4-{
4-¢
4- (
4-(
4-(
4-
4-
h

4-(h-n-propylcyclohexfl-enyl)-4'A(trans-h-n-hexylcyclo-

10 'hexyl)-biphenyl,
4= (4-n-butylcyclohex-l-enyl)-4!~(trans-4-n-hexylcyclo-
hexyl)-biphenyl,
4-(h-n-pentylcyclohex-l-enyl)-4'-(tranth-nphexylcyclo-
hexyl)-biphenyl,

15 4-(4-n—hexylcyc10hex—1—enyl)-4'-(frans-h-nfhexylcyclo-
hexyl)-biphenyl,
4<(4-n~heptylcyclohex-l-enyl)=-4!=(trans-4-n-hexylcyclo-
hexyl)-biphenyl, |
4-(h-npoctylcyclohex—l-enyl)-4' (trans-h-n-hexylcyclo-

20 hexyl)-biphenyl,
4~ (4-n-nonylcyclohex-l-enyl)=4!-(trans-4-n-hexylcyclo-

.hexyl)-biphenyl
4—(h-npdecylcyclohex-l-enyl)-4' (trans-h-n—hexylcyclo--
hexyl)=-biphenyl,

25 4—[4-(2-methy1buty1)-cyciohex—l—enyl]-h'-(trans-h-n—
hexylcyclohexyl)~biphenyl, |
4—(h-methylcyclohex-lfenyl)-h'-(trans-h—nhheptylcyclo-.
hexyl)-biphenyl, '
4-(4—ethy10yclohex—1—enyl)-4'—(trans-h-n-heptylcyclo-




hexyl ) bi phenyl,

butylcyclohex-l-enyl)-4; (trahs 4-n- heptylcycl%éi%)(é%?

4-(4-n-
hexyl ) --bi phenyl . 4-(4-n-pentyl cycl ohe®,P30RgFY-4' - (trans-4-n-heptyl cycl
4-(4-n-

hexyl ) - bi phenyl ,
hexyl ) - bi phenyl , 10

hexylcyclohex-l-eﬂyl)-4' (trans-4-n-heptyl cycl o-

4- (4-n-heptyl cyc hex | -enyl)-4"-(trans-4-n-heptyl cycl o- hexyl)-bi phenyl,
4-[ 4- (2- met hyP ﬁy DT &P@FBW@X | -enyl]-4'-(trans-4-n- T
hept yl cycl ohexy k% benze

4-(4-nethy|cy
4- (4- ethylcyc (trans 4-n-octyl cycl ohexyl)- biphenyl,
%&%Rek Sﬁy y-4

}Q-Prenyﬂfmlobﬁ?%ﬂrs Ryt ok yi(EFans—tra-heptyleyelareny | |

4- (4- n- propyl ¢y (trans 4-n- octylcyclo- hexyl) biphenyl, 20
4-(4-n- butylcuc hex ? tha n QC | @- .h ;& gﬁ
4-(4-n-pentylcy Fo bht?@% %}%Eﬁk ?r%% h g %b% o %é¥ } enyl
4-(4-n- hexglcugk?m?xbi pBBH -(trans- 4 n- octchycIo- 25 hexyl) blphenyl,
4-[ 4- (2- met hyl bu )-cycl o ek | -enyl]-4'-(trans-4-n-octyl -

c

ycl ohexyl) - bhprnmLpentylc lohex-l-en l)-h'-(trans-h-n—h g. clo-
4- (4- et hyl cycl - ohex-1-enyl )-4' - (trans-4-n-nonyl cycl o- hex

henyl ,

0, 030, 277 - 4hexyd)¢Biphbpitycl ohex-1-enyl)-4'-(trans-4-n- nonylcyclohexyl)-

10

15

20

25

4-(4—n—hexylcyclohex-l—eny1)-4'4(trans-h-n—heptylcyclo—

hexyl)-biphenyi

4—(4-n~heptylcyclohex#l—enyl)-4' (trans-h-n-heptylcyclo-
hexyl)-biphenyl,

Le[4=( 2—methy1butyl)-cyclohex—l—enyl]-h' (trans-h-n—
heptylcyclohexyl)-benzene,
4—(h-methylcyclohex-l-enyl)-4'-(trans—h—n—octylcyclo-
hexyl)-biphenyl,
4—(4—ethy1cyclohex—1—eny1)-4*-(trans-h—n-octylcyclohexyl)- '
biphenyl,
h-(h-nppropylcyclohexpl-enyl)-4'-(trané-h—n—oétylcyclo—
hexyl)-biphenyl, .

4~ (b4=n-butylcyclohex-l-enyl)-4!-(trans-4-n-octyleyclo-
hexyl )-biphenyl,

4-(h-nppentylcyclohexpl—enyl)-4' (trans—h-n—octylcyclo—
hexyl)-biphenyl,
4-(h-n-hexquyclohex-l-gnyl)-4'-(trans;h-n-oétylcyclo-
hexyl)~-biphenyl, | | .
4-[4—(2-methy1buty1)-cyclohex-l—enyl]-h'-(trans-h-npoctyl-
cyclohexyl)-Biphenyl, ' '
4—(4—methylcyclohex—l-eny1)-h' (trans-h—n—nonylcyclo-
hexyl)-blphenyl

e e e vt e e



bi phenyl , 4-(4-n-propyl cycl ohex-1-enyl)-4'-(trans-4-n-nonylcycl o-
hexyl ) -bi phenyl, 5 4-(4-n-butyl cycl obgr3b,emyl)-4"'-(trans-4-n-nonyl cycl o-
hexyl ) - bi phenyl, 2-(4-n-pentyl cycl ohex-I|-enyl)-4t-(trans-4-n-nonylcyclo-
hexyl ) - bi phenyl . 4-(4-n-hexyl cycl ohex-|-éhlyl9-4"'-(trans-4-n-nonylcyclo- 10
hexyl ) - bi phenyl , 4-(4-nethyl cycl ohex-1-enyl)-4'"-(trans-4-n-decyl cycl o-
hexyl ) - bi phenyi-(s4ethydcyglonseieenylomi (A rais-dra-tonydand oo E)y | ) -
biphenyl, 15 _4-(4-n-propylcyclohex-I-enyl)-4'-(trans-4-n-decylcyclo-

hexyl ) - bi phenPip 4-,n- but yl cycl ahex- | -enyl ) -4"-(trans-4-n-decyl cycl o-
hexyl ) - bi phenyl , ,4-(4-n-pentyl cycl ohex-1-enyl)-4"'-(trans-4-n-decyl cycl o- 20
hexyl)-biphenér(QHFHPIPPﬂ4g¥9%ﬁS9%ﬂlﬂﬁ§¥ﬁ11ﬁhﬂthﬁnﬁﬂﬁﬂnﬂpﬁny1Qﬁﬁ%¢fycIo-
hexyl)-biphenﬁk. gsebt%bhpmﬁng exanples relate to the use of the partially
hydr ogenat ed SEFYd/TPAPAEENHsenes according 25 to the invention as

e o AL S G2 Bt momor A
4‘ethy|‘4"”Ehgﬂ§ﬁ3§53fﬁbnyl,o’030’277 42 - | _
4~ (h-n-pentylcyclohex-1l~enyl)=-4!-(trans-4-n-nonyleyclo-
hexyl)-biphenyl, - |
_4—(h-nphexylcycldhex-l-enyl)-4'-(trans-h-npnﬁnylcyclo-
10 hexyl)-biphenyl,
4-(h-methylcyclohex-l-enyl)-4'-(trans-h—n—decylcyclb-
hexyl)~biphenyl, |
4= (4-ethylcyclohex-l-enyl )=kt -(trans~4-n-decyleyclohexyl )~
biphenyl
. 15 4—(h-nppropylcyclohex-l-enyl)-4'-(trans-h-n-decylcycloe_
| hexyl)-biphenyl,
| 4w (4=n-butylcyclohex-1l-enyl )=k -(trans-4-n-decylcyclo-
hexyl)-biphenyl, _
4= (4-n-pentylcyclohex-1-enyl )=k ' - (trans-Lt-n-decylcyclo-
20 hexyl)-biphenyl and
4—(4—n~hexy10yc1ohex-l-enyl)-4l-(trans-h—n-decylcyclo—
hexyl)-biphenyl,
The foliowing examples relate fo the use of the
partially hydrogenated oligo—l,h-phenylenes accofding
25 +to the invention as components of liquid cryétal
dielectrics,
Example 6
a) A dielectric consisting of 33.3% of 4-n-butyl-i'-
methoxy-azoxybenzene , 16,7% of L-ethyl-4'-methoxy-azoxy-

?P

?



benzen
cl ear po

and 50. 0% of 4-(trans-4-n-pentylcycl ohexyl)- benzonitrile has a
int of 640 a threshold vol - tG@BGR% twi sted nematic cell
at’ 40[err] and a tenperature dependence of the threshold voltage of 10.5 5
nV per degree Centigrade. b) In conftPast, a dielectric of 86% of the
m xture descri bed above and 14% of the conmpound 4-(trans-

pent yl cycl ohekghzene- andahe-a%nokeiy (Eyanst PPPBB&ﬁﬂé

i nvention hasa cl ear point of.-80&err] a_ 10 threshol d |t age.i,n_a.tw sted
nenatic cel | benzopivriiesbageps P g‘ﬁ&éﬁ@

§AF RoLBApetallire fe 8o 7 Olrve

“threshol d vol f only 4.7 nV per d ' . le 7
electric cohsBe: tRoRobvisteer neberis Cedd of 1.7 V'8t BOTTHA & %

et hyl cycl ohex
cycl ohexyl)-b
4-n- propyl
acid (tran

ester has a m

ErboRPerire, cresrpeaze. B, b RpRelele Whhreep ot 10.5

' oaf  4- (t - 4-et hyl cycl ohexyl ) - benzoi

53of, pRCHBI MO, < (1, 4o crcloheny) b

4-(trans-4-n-gytyl Cychﬁh%&ﬁ—ag%o hepaehecaeii¢ Off @B¥ b -thieomikageohexy! )
c. O

of -5, "a 8Perr], a threshold voltage in a tw sted

nematic cell eéséréf%eﬁ abodel andl 1amd oF t'lﬂ@%b&%ﬂﬁiﬁddélpé(m‘mm@-lﬁm-t he

threshol d voltage o

the conpound.. 4-(trans-4-n-pentylcyclohexyl)-4 -(trans-4-n-hexyl cyclo-

hexyl ) - bi phengkcardbng g tthet Haviemtdon dashaslean psint of 8%, & 810,

threshold voltage in a tw sted 0. 030, 277

10

15

20

25

threshold voltage in a twisted nematic cell of 1,9 V at
40° and a temperature dependence of the threshold voltage
of only 4.7 mV per degree Centigrade.

Example 7

a) A dielectric consisting of 12% of 4=-(trans-i-
ethylcyclohexyl)-benzonitrile, 23% of 4-(trans-4-n-butyl-
cyclohexyl)-benzonitrile, 14% of 4-ethyl-4!-cyanobiphenyl,
10% of 4-n-propyloxy-i4!-cyanobiphenyl K 20% of 4-(trans-
L-ethylcyclohexyl)-benzoic aéid (trans-4-n-propylcyclo-
hexyl) ester and 21% of 4-(trans-h-n~bptylcyclohexy1)-

'benzoic_acid (trans-#—nrpfopylcyclohexyl) ester has a

m, of -50, a ¢, of 68°, a threshold voltage in a twisted
nematic cell of 1.52 V at 40° and a temperature

"dependence of the thréshola voltage of 6,0 mV per degree

Centigrade, _

b) In contrast, a dielectric consisting of 90% of
the mixture described above and 10% of the compound.
4-(transqh-n-pentylcyc1ohexy1);4'-(trans-h—n—hexylcyclo— .
hexyl)=-biphenyl aqcording to the invention has a m, of
-6° ac, of 81°, a threshold voltage in a twisted

b

of 1.7

4-n-
ﬂ?ﬂogééaﬂdrhg to the

6.0 nV per degree Centigrade. 25 b) In contrast,
a dielectric pensiyltiysdohlx§0%-&it —{(Heamsisre haydcymdohexyls) -dipEeanslof

4'6



- 43- ngmatic cell of 1.74 V at 400 and a tenperature dependence of the @
threshol d voltage of only 3.0 nV per QOegBd@c2?entigrade. Exanple 8 5 a)

A dielectric consisting of 24% of 4-(trans-4-n-

propylcyclohexyl) benzonitrile, 36@60f—44@tﬁans 4-n- pentyl cycl ohexyl )
-benzonitrile, 25%of 4- (trans-4-n- tyl cycl ohexyl)-benzonitrile and 15%

of 4-(trans- memamtmu/mﬁﬁexz#)vmt noahghantemperatune depensfience a
c> 10 of 720, a threshold voIt einatwisted nematic cell of 1.7 V at
40[err] and % cthe bge off t prelY he BBV dPe®| ¢ageesf 10.0 nv

per degree Centi gra In contrast, a dielectric consisting of 90%

of the mixtur&® ? d above and 10% of the conpound 4, 4- 15

bi s-(trans- 4 éﬁéi% ycl ohexyl’) - bi phenyl according to the invention has a
m of -7. §§err] a threshold voltage in a twisted nematic cel

o only 7 -rﬂ%éﬁ]deﬁrdelﬁe?{é%?fng?ta%é&a%%&%nﬁfez%&ﬁ 4T LEFRIE-Aoe] LT
 n_hexanoy| @I"%@*@%ﬁp%w%@%?%ﬁ% B ley POk I Bhlhs— -

4- (trans-4-n-ug ¥a§%¥$ﬁ%§§ €ri i@962 of 4- trans-h—np
4- (trans-4-n-propyl cyc ohexylg ethylb enz% gﬁe and 11% of

4- (trans-4-n- VARG aﬁexyi)-wenéémné @n@rmlsfchnbeﬁahé-mﬁhenyl
has a m of -7[err], of +700, a viscosity of 35 x 103 Pa.s at 20 and

a di el ec- tr|penmy1ny¢lmbexy1)£h2—cyanobiphmuybuhasaadmngbﬁ s6P} -aable for -
di splay elenents W@lch operate by the principle
10 of 72°, a threshold voltage in a twisted nematic cell of
1.7 V at 40° and a temperature dependence of the
threshold voltage of 10,0 mV per degree Centigrade,
b) In contrast, a dielectric consisting of 90% of
the mixture described above and.lo%.of the compound 4,4-
15 bis-(trans-h-n—pentylcyclohexyl)Qbiphenyl according to
the invention has a m, of -7°, ac, of 88°, a threshold
voltage in a twisted nematic cell of 2.0 V at 40° and a
temperature dependence of the threshold voltage of only
7.5 mV per degree Centigrade, |
20 Example 9
A dielectric consisting of 28% of 4-n-pentylphenyl
anisate, 22% of 4-n-propylphenyl 4-n-hexanoyloxybenzoate,
20% of 4-n-propylcyclohexyi 4;(trans-4-n-buty1cyciohexyl)- 4
benzoate, 19% of 4—(frans-4-h-propylcyclohexyl)-ethylbenz-
25 ene and 11% of 4-(trans-4-n-pentylcyclohexyl)-4'-(trans-
4—n—propylcyclohexyl)—biphehyl has a m. of -7°, a c¢c. of

-3 Pa.s at 20° and a dielec-

+70°, a viscosity of 35 x 10
tric anisotrppy of -0.2. It is'thus_outstandingly suit-

able for display elements which operate by the principle




0 030,277 - 44 - of dynam c scattering. Exanple 10 A dielectric consisting
of 23%'of 4-(trans-4-n- pentylcycl ohegpybgobenzonitrile, 17% of

4-(trans-4-n-propyl - 5 cyclohexyl )-benzonitrile, 16% of

4- (trans- 4-n-propyl cycl o- hexyl ) - phenet-ol44 2% of

4- (trans-4-n-propyl cycl ohexyl )- 1-n-butoxybenzene, 22% of

4- (trans- 4- n- péndynepéroleryitering. et hyl bi phenyl and 10% of .

4- ?trans 4-n- roﬁylcyclohexyl) 4' - (trans-4-n-pentyl cycl ohexyl) - bi phenyl
his a m of Eéamm e 40c. of +850, a viscosity of 19 x 10-3 Pa.s at 200, a

di- electric anisotro of +6.0, a threshold voltage in a tw sted nematic
cell of 2.3V at 280 éﬁaeatréﬁp%Paﬁaﬁélaspeﬁdéﬁ e08f 4t hEreRpedhbtd

P | d

Vhe wde 151 BSD _rlgyﬁ@‘?g}eﬁb%gégg?ﬁﬁgﬁfﬁgfﬁi5% 5. 9r ?e%ﬁ#iﬁ%?tﬁii? C
anpl e |

Consi st g of .53!)5?1?&21  EPEHEBREEELED O6u BF eSS F?“i-ﬁpﬁnw?eﬁ%ﬁiﬂiene

21% of 4- (traH§Xy£9— ﬂeHeEBQPY#?%CB?h2X¥£} Qeﬁeﬁoﬁroéﬁ%%gél?hi Y% =hs- 4- 1.

4- (trans-4-n-pro- cyc ohexy 1- n- but oxybenzene™ an
propyl cycl ohexyh;bétokpbaﬁﬁeﬂen pagpt afcxckehsﬁm-mpsﬁeyiciﬂéfoﬁeﬂfﬂ?t Ic

phase in the tenperature range from-10 t
-3 +59 , a vi4testhylbiphehylland ie%rbfP&—$tﬁén304-ﬁﬂ€r6pﬁlcy850ﬁé£§1BLC
anisotropy of -0.59. It is therefore particu- larly well suited f
fast - swi t chi ng' d( spang-4+eapenty Wbychoheryl Jnbaphenynthael § howo£0on209)]
vol t ages and whi ch operafe by the principle of dyn§n1c scatter&ng
10 a c. of +85°, a viscosity of 19 x 10™° Pa.s at 20°, a di-
electric anisotropy oﬁ +6.0, a threshold voltage in a
twisted nematic cell of 2.3 V at 20° and a temperature
dependence of the threshold voltage of only 8 mV per de-
gree centigrade. Due to its low viscosity and the wide
15 temperature range of the nematic phase, it is particu-
larly well suited for display elements in motor vehicles.
Example 11
A dielectric consisting of 49% of 4-(trans-4-n-
propylcyclohexyl)-1-n-butyryloxybenzene, 21% of 4-(trans-
20 4-n-propylcyclohexyl)-phenetol, 18% of 4-(trans-4-n-pro-
pylcyclohexyl)-1-nqbu;OXybenzene and i2% of 4-(trans-4-n-
propylcyclohexyl)-4'-(trahs-4-n-penty1cyclohexyl)—biphenyl
has a nematic phase in the'temperature range from -10° to

3 Pa.s at 20° and a di-

+59°, a viscosity of only 13 x 10~
25 electric anisotropy of -0.59. It is therefore particu-

larly well suifed for fast-switching display'elements

which'are'run at relatiVely low control voltages and which |

operate by the principle of dynamic scattering.



pentyl cycl ohexyl)-benzonitrile, 14% ns- 4- n- pro-

pyl cycl ohexyl)-benzonitrile, 16% of 4- (trans 4-n-propyl- 5

cycl ohexyl ) - phenetol, 12% of 4-(trans--4-4B ptopyl cycl o-

hexyl)-l-n-bgkgg* gnigne, 22% of 4-(trans-4-n-pentylcycl o-

hexyl)-4'-et phenyl , 5% of. 4- (trans 4- n- pentyl cycl o-

hexyl ) - 4'-cyanoblphenyhleméc%g%boaoﬁs&g%a % 6rn2@%nbrln-(trans-4_n-

cycl ohexyl)-4'-(trans-4-n-propyl cycl ohexyl J-bi phenyl has 10 a nenatic phase
in the tenpepahttyecianobekyom-vedzbaitdafierr i 4%ao¥i 3c@srhysol-A2p¥ol0 3
Pa.s at 20 , a dielectric anisotropy of +5.7 and a threshold voltage of 2.3
V. It is parpytoyailbhewsglll) -bentzeditiraleysaépnodi apl{ dyankedentprbpylerot or
vehicles. 15 Exanple 13 A dielectric consisting of 20% of 4-(trans-4-n-

but yl cycl Bhegyk}loberydni-phehetolgodash of( 4-(&mens-A-peprppyleyclo-

cycl ohexyl)-benzonitrile, 17% of 4-n-butyl-4'-cyanobi phe- nyl, 13% of

4- et hyl - 4'-c9§ﬂ35|pheﬁybUtQZMPQPZQnﬁap?&éypf ﬂe(tﬁﬁ@ﬁyﬂ—n-Pentyl°Y°1°-
4-(trans-4-n-pro ycl ohexyl ) - benzoate, 10%

4-(trans-4-nb s§n5§reyc93nx} EPRERYSs hoWhPBnény EraRa-fodrBETEYLCyClo-
p-(trans-4-ng gﬁe%¥2£§%§é¥éﬁﬁ nyx1! 5A8% 185" 5B Y krafYChoReEEnty L P e

has a nenatl

e a0 | Eopen 91 RaHoaR bhesly ??f?igégxxf‘Egbipégn?azé%ﬂ]r] and
- a temper aburg AgRaRYENGRAaL e chd eshgbdatollagangl opbp 4o8V per degrec

centigrade. It 1s very sulita : el enen I'ch ave a high
information geaSity, vageo§a%9doenzé kwh B8dpReEBkitC206, | & dielectric

0. 030,277 .- 45 - Exanple 12 A dielectri c isting of 21% of 4-(trans-4-n AR
F ot ?92 g

'anisotropy of +5.7 and a threshold voltage of 2.3 V. It
is particularly well suited for use in display elements
for motor vehicles,

15 Example 13

 A dielectric consisting of 20% of 4-(trans-4-n-

butylcyclohexyl)-benzonitfile, 18% of 4-(trans-4-n-penty1—
cyclohexyl)-benzonitrile, 17% of 4—n-butyl-4'-cyanobiphé—
nyl, 13% of 4-ethyl-4'-cyanobiphenyl, 12% of 4-n-propyl-

20. phenyl 4-(trans-4-n-propylcyclohexyl)-benzoate, 10% of
4-(trans-4-n-pentylcyclohexyl)-4'-ethylbiphenyl and 10%
of 4-(trans-4-n-pentylcyclohexyl)—4'-(trans-4—n4propy1-
cycloheiyl)—biphenyl has a nematic phase in the tempera-
ture range from -4°_to +84°, a viscosify of 30 x 10-3 Pa.s

25 at 200, a dielectric anisotropy.of'+10, a.threshold volt-
age of 1.5 V at 20° and a temperatqre dependence of the
threshold voltage of only 4 mV per degréé centigrade. it'

is very suitable for display elements which have a high

information density, are based on a twisted nematic cell



0, 030,277

matri x display elenments for nulti- pbegagpgyation.

1 - 46 - and are constructed as

congsi sting of 20% of 4-(trans-4-n- 5 propyl cycl ohexyl)-benzonitrile,
of 4-(trans-4-n-butyl- cycl ohexyl)-benzag trile, 22% of

4- (trans-4-n-pentyl cycl o- hexyl)-benzonitrile, 25% of

4- (trans-4- napénsayé cgohsheugted ds-mabyibi gphspldy ¥eménts for multl-
4-(trans-4-n-propyl cycl ohexyl)- ethyl benzene and 10% of

4- (trans- 4- nPhent gpeyatbhexyl ) -

has a nematic phase in the tenperature range from-15 to +85[err], a v
cosity of 21EXemple® P4 s at 20, a dielectric anlsotropy of +7.5 and a

threshold voltage of 1.8 V at 20[err].which chan

centigrade.

cycl ohexyl)

Exanple 14 A dieIectri(g:;/)

16%

10 4' (trans-4-n-propyl cycl ohexyl) - bi phenyl

I S-

Q0 mV per degree

7
15 ExaMediﬁlﬁxcﬁFé?e%?’i‘ tSELRE; ot f o‘Pflﬁv/SB?a‘aS'(‘ﬂT%ﬁs 4-
hyl I h 2% of
ol B AEREEE PR LS 8 B o B Prane-acn-svr-

hexyl ) - benzo%f? §$é*§%/6o?g%d%?ﬁﬁﬁ%é;r%Q%enfyfggg%X%%¥§T§Lp%8t%%%§?%|phenyl
'and 10% of 4hék§f?§ ﬁ@%Y*gycégﬁeéflA—(trans-4—n—pe%ﬁ 1cycloh?5y1)-

-(trans-4-n- propy cyc

exy henyl has a nematic ase

termerat ure 4engenyIeipndfyio m%fﬂﬂ(ﬁraﬁgshlﬁleﬁf éﬁléyéﬂohef 1§ at

20[err] and a dielectric aniso- 25 tropy of +9

e threshol d vol t age

in a tw stegtihglbéheenel &nds10%6o¥. 41 phny-sleapen Sy Weydldhesy ) el ec-
trlc are very suitable, for exanple, for portable calcu- |ators.

10

15

20

25.

4'(trans—4-n—propy1cyc1ohexy1)-blphenyl has a nematic
phase in the temperature range from —15 to +85 , & vis-
cosity of 21 x 10-3 Pa.s at 20° s A d1e1ectrlc anisotropy
of +7.5 and a threshold voltage of 1. 8 vV at 20° which
changes by 7.0 mV per degree centigrade.
Exampie 15

A dieleetric consiéting of 16% of-4-(tran$—4-
ethylcyclohexyi)-benzonitrile, 22% of 4-(trans-4-n-pro-
pylcyclohexyl)—bénzonitrile, 17% of 4-(trans-4-n-butyl-
cyclohexyl)-benzonitrile, 27% of 4-(trans-4-n-pentylcyclo-

hexyl)-behzonitrile, 8% of 4—(trans—4—n—pentylcyclohexyi)-

4'-ethylbiphenyl and 10% of 4-(trans-4-n-pentylcyclohexyl)-

4'-(trans-4-n-propylcyclohexyl)-biphenyl has a nematic
phase in the tempefature range from -10° to'+66°, a vis-

=3 pa.s at 20° and a dielectric aniso-

cosity of 23 x 10
tropy of +9.7. The_threshold voltage in a twisted
nematic cell is 1.6 V. Display elements with this dieléc;
tric are Gery suitable, for.example, for portable calcu-

lators.
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DE, FRYGB, IT, LI, NL 1. - Partla@Lga@ynggenaqﬂEunﬂ" ' Mﬂlﬂ”ﬂ erne
of the formula I (1) wherein nis 1 or 2 and the ri h are
identical or different, are trans-4-al kylagyel ohexyl
4- al kyl cycl ohex-1-enyl, the al kyl groups in each case containing up to 10
carbon at ons.Clkaims fOPathea¢byththbggnateuest|@B,IDE4 PRengB enEs,
adcordlng to Cdaim1l of the formula (la) R R2
(la) wherein RKi,afd R2 are i dentical or different and are alkyl groups with
up to 10 carbon atons Partially hydrogenated oligo-1, 4- phenyl enes
according to LlLaim1, PgrtihilyohmdnbgﬁnamdﬁﬂuﬂlgwhdréH@HEhymEhééamB .
“identical or different and are al kyl groups with up to 10 carbon atons. 4.
Partial |y hydtbgefiermulel Lgo- 1, 4- phenyl enes accordlng to-Claim1, of the
formula (lc) 48 -- R1 o (Ic) wher ei-n
Rl and R2 are identical or dlfferfﬁt and'Tre : :

VT, ® o

wherein n is 1 or 2 and the rings A and B, which are -
identical or.different, are trans-h-alkylcjclohexyl or
Lealkylcyclohex-l-enyl  the alkyl groups in each case
containing up to 10 carbon atoms, ,

2. Partially hydrogenated oligo-1,4-phenylenes

" according to Claim 1 of the formula (Ia)

‘wherein R, and R, are identical or different and ‘are
alkyl groups with up to 16 carbon atoms,

3. Partiélly hydrogenated oligo—l,h-phenYlenes
according to Claim 1, of the formula (Ib)

R . (Ib)
LN\ A R -

w-herein'R1 and R, are identical or different and are 
alkyl groups with up to 10 carbon atoms,

L, Partially hydrogenated oligo-l,A-phenylenes
according to Claim 1, of the formula (Ic)
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al kyl groups with up to 10 carbon atons. 5. Partially hydrogenate

qligo,% 4-phenyl enes according to Cmionadl,270f the formula (1d

wherein Rl and R2 are identical or different and are mll mE'm‘H&!MH

to 10 carbon atoms. 6. Use of the paagial ly hydr

phenyl enes of the fornula (1) wherein nis 1 or 2 and the rings A and B,
which are identical .or different, are trans- 4 al kyl cycl ohexyl or

4-:al kyl cycl ohex- | - enyl case coptajning up to 10
carbon atons, asRcOMR getri ce:C Li qui d

crystal dlelectrlc for [ Zpl § Al emeht s, characterlsed I n
that it contains at |east one partially hydrogenated ollgo 1, 4- phenyl ene of

. L9 2, Gl B e 0 0 S0 o008 B febsody 6 08 1 T 00°

4-al kyl cycl 0@9.3}}1 @}.}&E q?. 'l%%tgs &ec?tgﬂge containing up to 10

carbon atons r0- opti cal™ display el énent based-on a liquid

crystal cellg Charac@%@ﬁ%ﬁili‘Hﬁ&?oééné%ﬁﬁfﬁifgéLi'Eﬁﬁﬁkﬁiiéﬁéé dielectric

according to ¢l aim
according to Claim 1, of the formula (Id)

' (1d) -
o Rl._Rzl

wherein Rl and R, are identical or different and are

alkyl groups with up to 10 carbon atoms,
6. Use of the partially hydrogenated oligo-1,4-.
phenylenes of the formula (I) '

(1)

'wherein n is 1 or 2 and the rihgs A and B, which are
identical or different, are trans-h—alleéyClohexyl or
h—alkylcyciohex—l-enYl, the alkyl.groups in each case
containing up to 10 earbon atoms, as components of
liguid crystal_eieleetrics.

7. ‘Liquid crystal dielectric for electro-optical
display elements characterised in that it contains at =

- least one partially hydrogenated oligo-1l, h—phenylene of
the formula (I)

(1)




g Q,03Q,277 -50 - Cains for the contracting state
partially hydrogenated oligo- 1.4-phéhfd3nhéy7f the Amlmumml lMH!I in
is 1 or 2 and the rings A and B, which are |dent|cal

trans- 4- al kyl cycl ohexyl or 4- aIkyIcychhé& =1 -enyl. the alkyl groups in

each case containing up, tq 10 carbopn atons, as conponents of liquid crystal
di el ectrics. IGH? S sk 4T dfe@%q:tﬂl% "F-E?S?eét?% oBt i vhichi 8pray

bydr ogenat eﬁ&ae‘%“er‘ﬁaied I drarts Be vt %—%ﬁfﬁmﬁh@ﬁig%{ or 2.
dth d
?paﬂts éel ;: E3| Cé&%c&ql%ég fé{?i“ﬁlg;g%%e Ly %‘Tﬁ?ﬁreﬁ@ %‘P‘ :cg'?%ulps in
. E i
elenment based oh q?"%‘%pcrystalégcelr?ﬁoéﬁar S torsed i n that it contains &
y ogent oo oo § BeSmsaarthon (@ Shpih dledent besdy SRIAISNG || )

hydr ogenat ed ol i go-1 . 4- phenyl"enes accor alm
R crystal cell charddteédisdersh Nt ang éghfﬁfhédﬁniigﬁi?
different and are al kyl droups with up to 10 carbon atons . Par

~ hydr ogenat ed colyispell dielreimil e mcaetiigi te ¢hafhafm 1, of the formula
(I'b) [err] wherein RL and R2 are identical -or different and are al kyl

groups with up to 1 0 carbon atons. 4. Partially hydrogenated oligo-

1. 4-phenyl enes according to Claim1, of the fornula (lc) [err] wherein RL °
and R2 are identical of different and are al kyl groups with - up to 10 carbon
atoms. 5. Partially hydrogenated oligo-1 ,4-phenylenes according to Cl aim
1, of the fornmula (1d) wherein Rl and R2 are identical or different and are
al kyl groups with up to 1 0 carbon atons. 6. Use of the partially

3

hydrogenated ol igo- 1 ,4-phenylenes of the fornula (1) wherein nist 1 or 2

and the rings A and B, which are identical or different, are

trans- 4-al kyl cycl ohexyl or 4-al kyl cycl ohex- 1 -enyl, t he -al kyl groups in
each case containing up to 10 carbon atons, as conpo- nents of liquid
crystal dielectrics. 7. Uquid crystal dlelectric for electro-optical

di spl ay-el enents characterised in that it contains at |east one partially
hydr ogenat ed oli go-1 , 4-phenyl ene of the fornula (1) '



[err] wherein nis 1 or 2 and the rings A and B, MOrw
di fferent, are trans-4-al kyl cycl ohex3i0%:4L%] kyl cyzm e
al kyl groups in each case contathing up too 1 0 carb Mﬂ"@"mlm"”"r

a~. liquid ¢rystalt oelTs = %

El ectro-optical display el enent ‘based —oR
characterised in that it contains a liquid crystal dielectric according to
Claim7,. Glainnio? tife cortradtiigesthel AT uche : CH 'DE, FR, GB. IT, B N 1.
Ii)grti ell hydrierte Adigo-1 ,4-phenylene der Fornel | worin n 1 odor 2 ist
urd- di e Ri ngsi-Alseatl B.raialy wydeaenstedieligovic4-gbanvienss pf thefgrmula (1

trans- 4- Al kyl cycl ohex : 4- Al kyl cycl ohexen-1 -yi bedeuten, wobei die;
Al kyi gruppen j ewei (ArHi @B)Kohi enst of fat one enthalten. * 2. Partiol I
hydrierte Aigo-1 .4- Y, e nach Anspruch 1 der Fornel (la) *worin R
und R2 gl 0i oiheesion is T @r 3 aru thelengs i and Buwhichairkigenicalopdifferemt; arpiransy4raliyjcyciohexylor
Kohl enst of f a-aikieyiclobexc] nldhe aliy grpupstin esch casgeantalipauPEe 1 Qearbon apms A5 o TMRANENS

hac h Anspru cgf'zh%.g%], @;ﬁg‘ﬂﬂ;ﬁ fQ / ;Euﬁ'@l cal ﬁplﬂ%mts, [ aractﬁrisga inthat it contains aé iesst
ehe o

ro-opti
j ~mm e = O o Il ol 1,&, uiglue! C or verschi eden
sind und A k°§'?é’?ﬁ'6‘b’e"r¥"Fﬂ"f"‘l§?"s°zu i%VBK(;'EI ~l estoffat Ol en * bedeuten. 4.
Partiell hydrierts i 4drnhenyl ene nach Anspruch 1 -der Fornel (I Cn
wormm Rl und R2 gl 8+C er=chi eden sind und Al kyl gvuppen mt bis zu

noah Anepr USRS | e6d o et B WS aro kbl oF el dars-o SIIORIL 5P
~~~~~~~ fﬂfﬁeﬁ%ﬂm@hg&iwﬁeﬁ | Srougp in sach opse cpniining yBlo 10 carben stoms, e

3. Electro—opgcal isptay b g (Garactdrisédlin@Rat it confa@s &
und Al kyl gr upBRItnRE didleétrié desbrding@tigimst. (Sikcat onen bodl outon. 6. Verwondl ung
O gl gl AR ool he EPEAL s ol iy . 0"
trans- 4- Al kyl cycl ohoxy{/ s L c/Toycl ghexen-| .'-'yi' bedeuteh,' wobei di(g)
Al kyi gruppon j ewei | &/ Kohkepdt of T at ome ent hattmm, al s.

Komponent en ];vlhzrleasnl, %h& h,s grg liJeHaQF or rﬁérgﬂf 'ahd kl@'alkvl groups with up to 10 carbon atoms.
3. Partiell hydrogenated oligo-1,4-phenylenes according to Claim 1, of the formula {ib)

R,._ R, | ()

wherein 'ﬁ, and R, are identical or different and are alkyl groups with up to 1 O carbon atoms.
4. Partially hydrogenated oligo-1,4-phenylenes according to Claim 1, of the formula (ic)

N RO R0

wherein R, and R, are identical of different and are alkyl groups with' up to 10 carbon atoms.
5. Partially hydrogenated oligo-1,4-phenyienes according to Claim 1. of the formula {id)

wherein R, and R, are identical or different and are alkyl groups with up to 10 carbon atoms.
‘6. Use of the partially hydrogenated oligo-1.4-phenylenes of the formula (l)

. ®&KO+® IR o 0
n o .
wherein nist 1 or 2 and the rings A and B, which are identical or different, are trans-4-alkyicyclohexyl or
4-alkyicyciohex-1-enyl, the alkyl groups in each case containing up to 10 carbon atoms, as compo-
nents of liquid crystal dielectrics. : '
7. Liquid crystal dieléctric for electro-optical display elements, characterised in that it contains at least
one partially hydrogenated oligo-1,4-phenylene of the formula {I) '

00 o | - L m

whereinnis 1 or 2 and the rings A and B, which are identical or different, are trans-4-atkyicycliohexyl or
4-alkyicyclohex-1-enyl, the alkyl groups in each case containing up to 10 carbon atoms.

8. Electro-optical display element based on a . liquid crystal cell, characterised in that it contains a
liquid crystal dielectric according to Claim 7. .' .
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7. Fl Cssigkcristalfines Dielektrikumfur el ekt roopt i sche Anzei ﬁeel enment lb)

cdadumch gekennzei chnot. dag es ni ndpesdees7emM porulﬂluullmllu IHHHI
A igo-1, 4- phenyl on der Formel (F) enthillt worm n di e
Rings A und S. die gloich odor verschiegen-sind.” trans- 2- A kyI cycI ohexyl
odor 4- Al kyl cycl ohexen-1 -VI becl euton, wobei die Al kyigruppon jeweils bis
zu 1 0 Kohi mmwrammmmkh%u&nﬂmrmmﬁ B ee. L1/Neei geel onent  auf
der Basis eineor FlIC ssigkcristalizelle. edadurch gekennzoi chnet. dell OCs
G nl fliissigkPegiehhtdrisge Oliioo] .étohemienendanitdmmelispruch 7 enthfilt. :
Pat f ot mspruchet for : rtrngsstaat AT 1. Verwondl ung partiell
hydrierter 'O i go- 1{(A)—pk (Bder Formel (1) 0, 030, 277 worin n 1 odier
2 ist und die R nge Alne ndi e gl ei ch oder verschi eden sind..
-~ trans- 4- Al kydoeip @l 10dtexy lst @dicdie Hingd A Uhes,alicfigireodet verydhicaertisnd, etns-avaeicyaidhexy!
Al kyl gr uppeederetvéikyisydrihexentt -fibeHehére n@b@fdieaé«lbﬂemel’ﬂnhmelb tois 28 19 Hablepsatiston
- flussigkri st’i:ﬂtwe el eg{ﬁ%fa 2. Flussigkristal]l | el ekt ri kum fur -
el ektrooptis ga'f-\ﬁ'ig‘fgé'é'é‘f 8"’“8'5’&5‘?6‘!%”@% BIHED di "(?Fl es m ndest ens
ein partiell hydriertes enyl en der For nel (I) onthilt, worin n
1 oder 2 st und dReR >Rei ch oder verschieden sind. @

trans-4- Al kyl cycl ohexyl—oder yl€ycl ohexen- 1 -yl bedeuten, wobei die -
Al kyl gr uppeiw 'E\ﬁelulné RblgéP'chPdEOVMIeéﬂs #ind tiod Alkpigrnnpenamit dis, 2u310 Kohlenstoffatomen

El ekt t f d Kk t al |
Gocr . pckerh PRI ABARE BRSPS Po AT EHRTUTCLL ) Fr o
Anspruch 7 enthalt. C 2 f z. /CON racting stat.es: CH DE, FR GB, ”g',,

LU NL 1. Partlall§ ] phenyl enes of the forrmula (1)
wherein nis 1 or and the rings A and B which are identical or

different, "tmaﬁéﬂsm%wdewaim@ﬁ?ﬂ sing uad Alkxlgruppen Hit dis.zy 1%m'°"s’t°ﬁ§°m’"
al kyl group  Par ra&&'gﬁeeo bngw leJFr)\EtgnoArﬂ#m%Er bﬁ%EF%L’gmﬂ Revendi cati ons
n :

pour | as Et ant's
S g formul e | dons | aquel I @,c,n
I qué

d i go-1, 4- phenyl bngs or:
est 6gal W1 ou 2 @S s ou differents, sont des
e

" cycles trans- 4-al kyl I '. ‘ |
al kyl e cont ﬁ %r?ﬁ squ” a Tg‘ at o%s Wﬁ%ﬁ@n&s o koniehaibhritbRSR
digo-1,4- pheg $.y¢}%l05b$—¢%ﬂﬁ§lﬂﬁﬂ@6h$bf®ﬁl1@fF&m‘eeuﬁﬂndl cation 1, de

formule la Q @ @ ‘ll y .. : @

worin R; und R, gleq.h oder verschieden sind und Alkylgruppen mit bis zu 10 Kohienstoffatomen

bedeuten.
6. Verwendung der pameli hydrierten Oligo-1 4-phonylene der Formel (1)

®

©

® | | | o

worin n 1 oder 2 ist und die Ringe A und B, die gieich oder verschiaden sind, tmnsA—AIkylcycIohexyI '

oder 4-Alkyicyciohexen-1-yl bedeuten, wobei die Alkylgruppen jeweils bis zu 10 Kohlenstoﬁatome
enthalten, als Komponenten fliissigkristalliner Dielektrika.

7. Flussigknstallmes Dielektrikum fir elektrooptische Anzeigeelemente, dadurch gekennzelchnet,
daR es mindestens ein partiell hydriertes Ohgo-1 4-phenyien der Formel (i) enthalt.

@ : | | ®

I'l
worin n 1 oder 2 ist und die Ringe A und B, die gleich oder verschieden sind, trans-4-Alkyicyciohexyl
oder 4-Alkyicyciohexen-1-yl bedeuten, wobei die Alkylgruppen jeweils bis zu 10 KohIenstoffatomen
enthaiten.
8. Elektrooptisches Anzeigeeiement auf der Basis einer Fliissigkristalizelle, dadurch gekennzeichnet,
daB es ein flissigkristallines Dielektrikum nach Anspruch 7 enthalt.

©

Patentanspriiche fiir den Vomgm’.n:' AT

1. Verwendung partiell hydrierter 0Iigo-1,4-phenylene der Formel {I)

@ Jn_ | - | o

[
!
i
1
1
I



RR- R (M b
dons Paquel le Rl et R2, identiques og dg(bf.@'mnts m mmﬂﬂu grou

al ky1e contenant jusqu'a 10 at ones de car bone. nes
par’tlel | ement hydr oanes selon la revenda2ca-t|on 1 de foreruFb fb *Rl e

| lle RI e'p" Ee% eQ‘H'M & %'ch qde Yeé%céﬁt’g‘ffg - hexy!
a?}???e go nt e @f lﬁ;m g%‘ kr);l Ep@ Ijedga :a zb gr@?’&ﬂ atome _,
fﬁne% ielBktri

partiell errent ;amr ﬁiY%B &ﬁt.gana AhzeigiBiehRFENBulcH gBkennzsichnat, -

Rz>R daB es mindestens ein partiell hy§rie?tes Qg 1 b aphenliencderkortriel [nthadent i ques ou

difflrents, represente des-groupes al kyl e contenant jusqu b 10 atones de

carbone. 5. G go-1, &) gepartiel | ement hydrogenes sel on I a - m

revendi cation 1. de

(1d) dans | aQughh® Jabr f"fsuﬁ% die ﬂﬁ‘&t/&m dRGidin ddef &@cﬁmdén%ﬂﬁeﬁﬂlﬁﬂhkﬂ%mhexw

groupes al ky beermnkﬁmnhegeusqwaed&&bnamwa.mkmﬁmn@wens bi¢ 200 30.KdRiénstotidtome

S - 53 - 6. ebthéliepati on des ol i go-1, 4- phenyl enes partiell ement hydrogenes

" .de-formule | @aﬂsktroaqtﬁsmsé«nne@gl gt derBagjg einer Elisgigiaistalizelies dadurohigelpnnzeichnet;
i dent i ques oeRiPs ¢ fitissiokristalyies Diplek E‘%‘I’Egh frspreh 7278y | cycl ohexyl e ou

4- al kyl cycl ohexene-1 -yle, |les-groupes al kyle contenant chacun jusqu'a 10

ato- nes de endiiNe6r i cdnitiiictifly St 0L, S Gelite) ACNLI ques i qui des

cristallins. 7. Dielectrique |l1quide cri stall'in pour elenents d afflchage

el ect r o- opt i queBartisllywdrogénstedalige &.4cphienyleres ot ihefiermala (Hoi ns un ol i go-

1. 4- phenylene partiell i‘v gydr ogene, de fornmule | ' '

: { ‘ Q‘n- (Bpquelle n est egal a 1 ou 2 et les cycl es(lA

et B. .identiques ou ditferéntls, sont des cycles trans- 4-al kyl cycl ohexyl e

ou 4-al kyl cy ahedeaviasieor2 angltie ring©& arli B) WRARR ardlidextical Srafittepsha ate thaR 2.8 Litkylcyéi6HexA or

10 ato- mes deaikyinytiohes-1-enyl. Bhesikyhgrodpscih lebchhage cantainitg ap PO Gyetdnatdasse d' une

cellule i cristaux liquides, caracteris6é en ce quil contient un

di el ectri que ReveHbikatiohs poiv s Etits coRrhtahtl OW) DEQFROGB.IT, L1, NL

1. Oligo-1,4-phénylénes partiellement hydrogénés de formule |

AKO+® B

dans laquelie n est égal 371 ou 2 et les cycies A et B, identiques ou différents, sont des cycles trans-
4-alkyicyclohexyle ou 4-alkylcyciohexéne-1-yle, les groupes alkyle contenant chacun jusqu’a 10 ato-
mes de carbone..

2. Oligo-1,4-phénylénes partletlement hydrogénes seion ia revendncatnon 1, de formule la

<> W

dans laquelie R, et R,, identiques ou différents, représentent des groupes ilkyle contenant jusqu'a 10
atomes de carbone.
3. Oligo-1,4-phénylénes partnellement hydrogénes selon ia revendication 1, de formule b

dans laquelle R, et R,, identiques ou différents, representent des groupes alkyle contenant jusqu‘a 10
atornes de carbone.
4. Oligo-1,4-phénylénes partlellement hydrogénés selon {a revendication 1, de formule ic

RO SO0 w

dans laquelie R, et R,, rdenthues ou différents, représentent des groupes alkyle contenant jusqu'a 10
atomes de carbone. -
5. Oligo-1,4-phénylénes partiellement hydrogénés selon la revendication 1. de formule id

v~~~ o

dans laquelle R, et R,, identiques ou dtfférents représentent des groupes alkyle contenant jusqu’a 10
atomes de carbone. _ .



Revndi cations pour |'stst contrtat: AT 1. Utilisati

6ol a1 & pnh enespar e ement svasmgaesce ({IHIRININLAN . .

est.” egal a 1 ou 2 et les cycles A et B.58dentiques ou differents, sont des
cycles trans- 4-al kyl cycl ohexyl e ou 4-al kyl cycl ohexene-1 -yie, Ies groupes.
al kyl e cont endhtUtiisetien des qligen]:4aphegyignes partigliempnt bydrqgépss de dpfmulet quo
qonposants de di el ectrimguye nlq i des cristallins.” 2. Dielectrique I|qU|de
& istallin pour eiefpr HBage el ectro-optiques, caracterise en ce (D
gu'il contient au noi ng oﬁhgo-1,4-phenylene partiell ement hydrogenr de
formul e | danisnd lagueiié h estrégaist 1 e let ias dycies A2t 81 idéreiques\oo [ddtereitscsonBdes cycles trans-
i dent i ques .o~ HMWG‘PE?WB ou §owtvlcu@sheewr 'esletl?ﬁfsupeﬂa'a\ﬂkgqntﬁﬁem@hmyIt@q'oeu 10 ato-

4- al kyl | a F'é“'" F%"%’Bﬁt‘
e e e SR S R T e

cellule a cristaux |qU| caracterlse en ce.qu' | contient un
di el ectrique liqui dcr| @ | i oI on | a revendi cation 2.

44
"
dans laquelle n est égal @ 1 ou 2 et les cycles A et B, identiques ou différents, sont des cycles trans-
4-alkyicyclohexyle ou 4-alkylcyclohexéne-1-yle, ies groupes alkyle contenant chacun jusqu’a 10 ato-
mes de carbone. -

8. Elément d'affichage électro-optique a base d'une cellule a cristaux liquides, caractérisé en ce qu'il
contient un diélectrique liquide cristallin seion la revendication 7.

" Revendications pour I'etat contractant: AT

1. Utilisation d'oligo-1,4-phényiénes 'partielberﬁent hydrogéné_s de formule |

A—KOH+® | ®
n .. .
dans laquelle n est.égal 2 1 ou 2 et les cycles A et B, identiques ou différents, sont des cycles trans-
- 4-alkylcyclohexyle bu 4-alkylcyclohexéne-1-yie, les groupes alkyle contenant chacun jusqu‘a 10 ato-
mes de carbone, en tant que composants de diélectriques liquides cristallins.
2. Diélectrique liquide cristallin pour-éiéments d'affichage électro-optiques, caractérisé en ce qu'il
contient ab moins un oligo-1,4-phényiéne partieliement hydrogéné de formule |

AHKO>+® . ‘_(l)

n

dans laguelle n est égal @ 1 ou 2 et les cycles A et B, identiques ou différents, sont des cyclés trans- =

4.-alkylcyclohexyle ou 4-alkylcyclohexéne-1-yle, ies groupes alkyle contenant chacun jusqu’a 10 ato-
mes de carbone.

3. Elément d’affichage électro-optique a base d’une cellule & cristaux liquides, caractérisé en ce qu'il
contient un diélectrique liquide cristallin selon la revendication 2.




