' CYcl ohexYl Phenyl derivatives". The present invention is concerned with (Zij
: ¢l o- Itexyl phenyl derivatives, dielectrics containing them and

sl ec+L0-optical indicator elenents. For electro-optical indic@&pyééXﬁngﬂts,
{4 he properties of nenatic or nenatic- chokq%teric liquid crystalline

terials of significantly changing their optical properties, such as |ight

\bsor ption, Light scatiGy¢lehexyiphenyilgslenivatdvies®.j vity or col our under
te i nfl uence of el ectric fields, are widely utilized. The function of such
ndi cator el ements dependsLpfenenhawnmentumn tilse cpheeenedawbth dyypelod <!
cattering, the deformation of aligned phases, the Schadt-Helfrich effect
nthe tw sted cdhémtphdwbtdﬂzés{ﬁmmeﬂatenlecpmes conhaining. them t he
echni cal use of these effects in electronic constructional el enents,
qui d crystal | i indiielegtreepticaln é@@é&aﬁﬁﬁbﬁlﬁﬂsvtgatlsfy a number of

g renents, the chenical it rqds .noi sture, air. and physica
1’?:J:Jences such as hedoF F}ﬂ%zil °o| r?)éﬂ "Pﬂ‘FPétPgdelﬁ'f‘lgPBfe el

t | et I t di t ds, b

peci al 1y 1 npor R RERSH, ?nfaﬂg"art?%ce "efabShoahbISeteBI LGS || e
nge of ot eastcTARAL A Bideriald B SiGnIEICRRREF CRahgEng ORI T C
e | owest possi tagﬁu\eaacgﬁadp\é&tie%msaeh aarrmaﬁi:uassowtf&l Sl.i)é}% erably

t nore than 70 10 3 Fi nal
scattering, birefringence, reflectivity or colour
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under the influence of electric fields, are widely
utilised. The function of such indicator element?
depends, for example, on the phenomenahof dynamici
scattering, the deformation of aligned phases, the
Schadt-Helfrich effect in the twisted cell.or the
cholesteric-nematic phase transition. _ §

For the technical use of these effects in

H electronic constructional elements, liquid crystalline
dielectrics are needed which must satisfy a number of
requirements, the chemical stability towards moisture,
! ' 'air and physical influences, such as heat, radiation

in the infra—red visible and ultra-viclet range and
electrxc dlrect and alternat1ng f1elds being especzally
3 mportant. Furthermore, technically usable liquid

crystalline dielectrics are to have a. liquid crystalline

mesophase in the temperature-range of at 1east_+10°C.
to +50°%. and preferably of Oog. to GO?C.. and the
lowest possible viscosity at ambient temperature, which

is preferably not more than 70 x 10”3 pa.s. Finally,




in the range of the visible Iight, they should not display any inherent (:Ea

B aBSOrﬁtion, I .e. they nmust be colourless. A nunber of liquid crystalline
cqﬁpounds is already known which satisfy the stability requirenents

demanded of dielectrics for electronic qqastructional el enents and are al so
col ourl ess. These include, in particular,”the p,p'-disubstituted benzoic
aci d-phenyl esters described in Federal Republic of Germany Patent

Speéei fication | e 1 g it ohexane
deri vati ves desl\,i(chri hﬁ%ﬁ%ﬁ@?éﬁ%‘é@ﬁ@ .J‘g %?B%%f %@Pﬁ@g&%&ification
Nq. 2, 636, 684. Rildplaly ahy ARRkreAedaBbassefoR| £08POLNEY mese Wl ! as ot her

known series of conmpounds with a liquid crystall- 1 ne nesophase, do not

contai n indivi dodlourdesagunds which, in the required fenperature range of
[err] to 600C. forma liquid crystalline nematic nesophase. Therefore, as a

rule, mxtures of twh onmbereofobpguidscrystalline ecompournidierig o obt ai n

mat eriral s which can be used as liquid crystalline dielectrics. For this
purpose, at | eadready kpapBuwhigh:satisfy, the tstapbkity eequictements usual |y
m xed wi th another onpogng,mﬁth a distinctly higher nelting and clear

poi nt, a ni xt uPE™ARELELPL (Sirderyric? ntorriscitrnie copstruational of

boint 1165 bet SEERSRKE BPBAFTBotire SRieHEleRhpo tite Y /e eSS, "t he

particular, the p,p'-disubstituted benzoic acid phenyl
esters described in Federal Republic of Germany Patent
Specification No.2,139,628 and the p,p‘'-disubstituted
phenylcyclochexane derivatives described in Federal
Republic of Germany Patent Specification No.2,636,684.
Both of the mentioned classes of compounds, as well as
other known series of compounds with a liquid crystall-
ine mesophase, do not contain individual compounds
which, in the rgquired temperatufe range of 10%. to
60°C. form a liquid crystalline nematic mesophase.
Therefore, as a rule, mixtures of two or more compounds
are prepared in order to obtain materials which can be
used as liquid crystalline dielectrics. For this
purpose, at least one compound with a low melting or
clear point is usualiy mixed with another compound
with a distinctly higher mélting and clear point, a
mixture thereby normally being obtained, the melting -

' point of which lies below that of tﬁe lower melting
component, whereas the clear point lies between the

clear points of the components. Nevertheless, the
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prfpar ation of dielectrics with opti num properties still causes ]6(
- di

ficulties since the conponents with the high nelting and clear points
pquent |y al so inpart a high viscosity to the mixtures, the operating 5
mestof the electro-optical indicator elenents pro- duced therewith -
ereby bei ng undesirably prolonged. Fufihernore, problems often arise due
the fact that the solubility of the various ‘conponents in one anot her,

Pbecially at anbient tenperature_or at ower, tenmperatures, is only
y linmted. |Prepazatippepf 6+e%ﬁetﬁ+‘é§em'=‘i‘n%ﬂ'?% R?&ﬁ%‘iﬁé&e liquid

[ di el
T;;?athpglrgﬁgg éhhgéﬂéﬁPeg§E?%?Efﬁh?gigéﬁﬁgtEgﬁmﬁrlthe'#%ﬂé?‘ h i quid
t t f d
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r] [err] “heEﬁP§f§|Esh§8560igcog9%%n95 Eﬁ59ﬁ£&tﬂfggcxﬂhelﬂﬁéﬂaﬁfi n

yl radi cal ng u car atons, [err] I's an alkyl or alkoxy
i cal conkai NiRfedPokOtheCal8OBraLOFEL @41 A AdLENESE o MdNaHtis) prei- br OMi ne

bm or a cyano group and [err] and [err] are hydrogen atons or one of
pse synmbol s aligee8eRh@ga@with thereby being undesirably prolonged.
Furthermore, problems often arise due to the fact
that the solubility of the various components in one
another, especially at ambient teﬁperature or at
10 lower temperatures, is only very limited.
It is an object of the present invention to
provide liquid crystalline dielectrics which have a
nematic phase in the required temperature range and
enable sufficiently short operating times in liquid
15 crystal cells to be obtained at ambient temperature.
We have now found that the trans-cyclohexyl-

phenyl derivatives of the general formula :-

R, R,
Rl 5‘.‘@‘ Ry (1)

wherein X is a -CH,~CH,-, -CHZ-O7, -CH,-S-, -O;CH2-

20 or -S-CH,- radical, Ry is an alkyl radical containing
up to 8 carbon atoms, R, i; an alkyl or alkoxy radical
containing up to 8 carbon atoms or a fluorine, chlorine
or bromine atom or a cyano group and R3 and R, are

hydrogen atoms or one of these symbols also represents




a fluorine, chlorine or brom ne atomor a cyano group. with the proviso Cz§>-
tfat R3 and R4 both represent hydrogen atons when X is a [err] radical -or .
is a fluorine, chlorine or bromne atomor a cyano group, are out-

standi ngly useful as conponents of qud#d crystalline dielectrics. The
conpounds of general fornula (I) have an extraordinarily w de range of

ofcgener al 1 o HETSOTSEAPITAAEsY, sty abBpCda”h YRR orofBuri ch

liquid crystallj | rd X Gl kS iV € r r nposed
but corrpound2‘&6‘?}?g'f'a}g\ée‘liéatllﬁa‘%ioérocrriﬁH:i'{t((eIlf3 c%lzftir"\'}S :ﬁ“slcl))\b lg:iel gggggglgﬂﬁsﬁg{’#é?gg
proportions ofgohdrwiferdlis o ot ATHiel dagikancert r ! 9sl A0gLdoginal al | i ne
base material s of other cIasSeS(ﬁzcoﬁbounds in orde? to obtain dLeTectrlcs.
with a w der dhlptihe ds bdnine @oapbisa eyano gibupenatetsatdegree of thel
dielectric anisotropy of such a dielectric. By appropriate selection of the}.
substituents $eandirigly arsefuli @s componeptsndf dfiquidecuystallime (1) there
can be produced not only dielectrics with an outstand- ingly positive :
di el ectric ardimkeatgidsr use in indicator el ements based on the twisted

nematic cell or on the chol esteric-nemati ¢ phase trznsition but there can
al so be produced difheGompoungs R, ggneradt FPEMUAAS L) PIVRRD very little

different fr(£2é¥§g% IEQ?QT} wide range of usefulness: depending

upon the seleqtion of the substituents, the compounds
of general formula (I) can be used not only as base
materials of which liquid crystalline dielectrics are
exclusively or prepconderantly composed but compounds
of general formula (I) can also be added in smaller
proportions of, f;r example, 2 to 45 weight percent,
to liquid crystalline base materials of other classes
of compounds in order to obtain dielectrics with a
wider liquid'crystalline mesophase or to influence
the degree of the dielectric anisotropy of such a
dielectric.

By appropriate selection of the substituengs Ry
to R4, with the compounds of general formula (I) there
can bé produced not only dielectrics with.an outgtand-
ingly positive dielectric anisotropy for use in.
indicator elements based on the twisted nematic cell
or on the cholesteric-nematic phase transition but
there can also be produced dielectrics with a dielectric

anisotropy only very little different from zero or even
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wig h" a negative dielectric anisotropy which may be used in indicator @
ellenent s based upon dynam c scattering or upon the deformation of aligne
phasef§ (DAP effect). 5 In a pure state, the conmpounds of general
fq@rnmula (1) are colourless and formnematic meso- phases over an extremely
brldad tenperature range which lies favou§ably for el ectro-optical use.

THuUs, the present invention is concerned with 10 t he

t qans- cycl ohexyl phenyl derivatives of general fornul ayg) and with the use
t Her eof “as conpdfeiht 2 fegative delachniic, andisgtsopy] vdichhmapr beent

I gvention is al so concerne W|th li.quid cr stalllne dielectrics containing
af] | east one tr %ﬂﬁéﬁyﬂ Geral fornula

(), as well t el.ectro-optic ator el e based on a liquid

cfystal cell g('\'dha &%"ﬁ%?%d&?"a% &gfc%t"gf‘l E‘% 3?‘ Stﬂ‘ése#he

tfans-cycl ohexylfﬁg)@‘ng £lRlgyvatives accord 20 ing to the present
\wvention i nclude theft ranes) 1, 2- di phenyl et hane derivatives of the general

prul a:- [er] the 4 Pl %ltléiECY‘Eth@&ﬁb}:uﬁagzéﬁk §8R&¥A] et hers of the
eneral formula:- R3 J[ .
3r.r] (I'b) formula (I) are colourless and form nematic meso-

phases over an extremely broad-temperature range
which lies favourably for electro-optical use.
Thus, the present invention is concerned with
10 the trans-cyclohexylphenyl derivatives of general
formula (I) and with the use thereof as components
of liquid crystalline dielectrics. The present
invention is also concerned with liquid crystalline
dielectrics containing at least one trans-cyclohexyl-
15 phenyl derivative of general formula (I), as well as
with electro-optical indicator elements based on a
liquid crystal cell which contains such a liquid
crystal}ine dielectfic.
The gggggrcyclohexylphenyl derivatives accord-

20 ing to the present invention include the trans-1,2-

diphenylethane deri'vativeé of the general formula:-

(D D

the 4-(trans-4-alkylcyclohexyl)-benzyl phenyl ethers

of the general formula:-

: R3 R4
25 —_— -CH.~




t he 4-(trans-4-al kyl cycl ohexyl)-benzyl phenyl thio- ethers of the geneﬁéﬁ%

feprmul a: - [err] the benzyl-4-(trans-4-al kyl cycl ohexyl)-phenyL ethers o é'

. general fornmula:- R3 R4 [err] and the _
benzyl-4-(trans-4-a|kylcyclohexyl)-phényl thi o- ethers of the genera
formula:- [err] 3 [err] the substituents [err] to R4 having the sane

meani ngs as in general formula (1). The trans-position of the substituents

i gt he 1- andhe gedtrianssdorlkirdcygiohexyblabenzyhgphenyhdthined in the
structural formulae by a bl ack SEOt on the right side of the ring. The
1, 2- di pheny| ethexs of: thet gererat fermmuddstornula (1a) have a dielectric

“ani sotropy with a value of about zero when R signifies an al kyl or al koxy{.

Yy fies & fluorine, chlorine or
npounds o neral fornula (la) have
OR2 (1c)

radical. If, on the other hand, R2 si
brom ne atomor a cyano gr

di stinctly Ry

the benzyl-4—(tgans-4~alkylcyclohexyl)-phenyl ethers

of the general formula:z-

: Ry Rq
R OSOLSOTE

and the benzy1-4i(trans-4—alky1cyclohexyl)—phenyl thio~

ethers of the general formula:-

‘ . R3 R4 .

the substituents R; to R, having the same meanings as
in general formula (I). The trans-position of the
substituents in the l- and 4-positions of the cyclo-
hexane ring is indicated in the structural formulae
by a black spot on the right side of the ring.

- : The 1,2-diphenylethane derivatives of general

- formula (Ia) have a dielectric anisotropy with a value

of about zero when R, signifies an alkyl or alkoxy
radicgl. If, on the other.hand, Rz signifies a
fluorine, chlorine or bromine atom or a cyano group,

the compounds of general formula (Ia) have a distinctly

==




p iitive dielectric anisotropy: these materials and especially those in ()
ch [err] signifies a fluorine atomor a cyano group are mainly used f

indieat or el enents based on the twisted cell. Insofar as [err] and [err]
the ether or thioether derivatives of general fornmulae (Ib) to (le) signify
hiydr.ogen atons, the properties of these c ounds with regard to the
di el-ectric anisotropy are simlar to those of the correspondingly
substit ut ed conpounds of general forrmula (la). If, however, R3 and R4 in a
cpmpound of genepasitdveudaeletbritoahl Soted ﬁ?ifYtﬁéé@rdl%rﬁ]lé?rdd@1

rom ne or cyano and R2 is accord- ingly an al kyl or al koxy radical, these
onpounds have, aspecialdy shosgainvehilckl Rotsignifieota dluoriddey are,
herefore, preferably used in dielectrics for indicator elenments based on
ynami c scatteri a§om Qrt necneneyqremear@rmmwsed dEnthdmdieaitoat | ves of
eneral fornul a élg%gto (le), .the substituent R3 and R4 which is in the
rtho-position t §leRentanbased an: khe hwisted, [Fﬂ*kﬁtarably al ways signifies

hydrogen atom 1In th?ﬂ Egguggi%;);a nerzgr t_3_{’qrml ), the al kyl rﬁ.dl caIOI
err] as well as the a éaﬁﬁ1 QQﬁqacgﬁF-c ai ne
Fopyl - but Weﬁe*ivﬁﬁi?é“ﬁ“é AT Hombife' (oD e Bxehuee
onpounds usual | {y8aYGeR| HbGhs C |€ﬁ§ ﬁ%ﬁﬂgfiies of these compounds with

regard to the dielectric anzsotropy are similar to

Q0.0 0O O —+0

those of the correspondingly substituted compounds of
general formula (Ia). If, however, R, aﬁd Ry in a
compound of general formulae (Ig)'to (Ie) signify
fluorine, chlorine, bromine or cyano and R, is accord-
ingly an alkyl or alkoxy radical, these compounds have,
as a rule, a negative dielectriq anisotropy: they
are, therefore, preferably used:in dielectrics for
indicator elements based on dynamic scattering. 1In
the benzyl ether or benzyl thicether deriv#tives of
general formula (Ib) to (Ie), the substituent R, and
ﬁ; which is in the ortho-position to the benzylic
methylene group preferably always signifies a hydfogen
atom. '

In the ébmp;unds'of general formula (I), the
alkyl radical R;, as well as the alkyl or alkoxy
radical R,, can be straight-chained or branched. When
it is straight-chained, i.e. is a methyl, ethyl, n-
propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl or n-octyl

radical, the compounds usually have higher clear points

PRSESET O



. than those with branched radicals [err] and/or R2. Consequently, usuall@iﬁ%) g

st one of the side chains [err] and . -contains a branched carbon cha
Conmpounds of general formula (1) with a branched side chain Rlor R2 are
soneti mes of inportance because of a beg¥er solubility in the usual liquid
crystalline base materials but especialﬁg as chiral doping materials if,

because of their chain branching, they possess optical activity. Such
branched si dethlfni Ehos@nwith Bindclis® Fddbivale Rhandfrmmchi ng. Preferred
branched hydrocarbon radicals R are those in whith, in a fom paratively
l,ong carbon c@enhsequentlyylusuaklyydt mastc dne ofrthecmidenchadns-, 2- or
3-position, for exanple 2-nethyl propyl, 2-nethylbutyl, 3-nethylbutyl,

2-met hyl - penRyl and. Rgtmwnwa lzrimt;ﬁd]e;aanst Ghadiy.hy Compphndshen R i s
an al kyl or. al kox radlc the |de C alni !err! and R2 to ether contain
up to 16 carbBh 9¢RAEal ByefRf

i nvention includin those i n r.r contaln 3 to 13 Z
and especi al | 2 2F V% Mo’ﬁ#@ %ﬁ'ﬁ']? 3%9 gﬁﬁ& o the present |
i nvention are qg{fg u Thus, for
exanpl e, fﬁi‘?gr%ﬁ%}}é tlg% cyclo l'hexﬁ‘{"q ﬁ : I 11148 que

2 (4-[err] - iy £ D00 WsgiRUnly o el abpihgOhhteRed1By reducing a

conmpound of gener formul a: -
if, because of their chain branching, they possess

optical activity. Such branched side chains contain
not more than one chain branching. Preferred branched
hydrocarbon radicals R are those in which, in a com-
paratively long carbon chain, a methyl or ethyl radical
is present in the l-, 2- or 3-position, for example
2-methylpropyl, 2-methylbutyl, 3-methylbutyl, 2-methyl-
pentyl, 3-methylpentyl, 2-ethylhexyl or l-méthylhexyi.
When R, is an aikyl or alkoxy radical, the side chains
Ry and'Rz together contain up to 16 carbon atoms, .

. preferred compounds according to the present invention
including those in which Rl and R2 together contain 3
to 13 and especially 4 to 1l carbon atoms.

The compounds according to the present invention
are prepared in the usual way for such compounds. Thus,
for example, a 1-[4-(trans-4-alkylcyclohexyl)-phenyl]-
2-(4—R2-phenyl)-ethane of general formula (Ia) is

_ obtained by reducing a compound of geheral formula:-

[EPCHIT
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erein Yis a [err] radical and [err] and R have the sane neani ngs as
heral formula (1), in known manner, for exanple by catalytic
ydregenati on. The catal yst used for this purpose is preferably a

nel y-di vi ded pl ati num group netal, for exanple palladi um precipitated
active charcoal. The hydrogenation can e carried out by passing
drogen into a solution of a conpound of ‘general formula (1) at anbient
nmper ature and atnospheric pressure: as solvents, those are preferably
s€d whi ch, undewhereineXcdisod cEHgr€PonsTCALHet PRerRfACGHs Hadical for

anpl e, lower alcohals, such ﬁs et hanol, or aropatic hydrocarbons, such as
u

| dene. The st ard®™ Ryg g¥eorhgcfare mepings 3% 13n ganerals; epared
T edel - ARERE, U)o 1h bR GRESReR S0 [SAARAY e LRI EIR

) envl Bcet | ; S oo b . - i d.
Clhe and a (1 r DyStgatfaditnd] o JE8ESTpat uidd Bek iy HiTRoACTY [, 7\ 0

| [err]) can be phbeR8B14Yar Eﬁﬁ&iﬁﬂdfvfdé&rﬁ&ﬁuﬁ'd{%&?’y?&éﬂ&%)"ﬁb‘rbenzy'

gnesium halide"with a 4-R2- benzal dehyde, T ol | owed drolysis and

plitting off wa Ibephtmi&iuﬁgﬂiﬁééiﬁitm%n 1t QRItIS/ES chiardoadr.al
ormulae (1b) to (le) are prepared by reacting a conpound of the general

or nul a: - The hydrogenation can be carried out by passing

hydrogen into a solution of a compound of general
formula (I) at ambient temperature and atmospheric
pressure; as solvents, those are preferably used
which, under the reaction conditions, do not themselves
react, for example, lower alcohols, such as ethanol,
or aromatic hydrocarbons, such as toluene. The start-
ing compounds of general formula (II) can be prepared
in known manner. Thus, the benzyl ketones (II, Y =
-CO-CH,~ or -CHZ-CO-) can be prepared by a Friedel-
Crafts reaction from a 4-(trans-4-alkylcyclohexyl)-
phenylacetic acid halide and an Rz—benzene or from
a 4~R,-phenylacetic acid halide and a (trans-4-alkyl-
cyclohexyl)-benzene: and the stilbenes (II, Y =
~CH=CH-) can.be obtained by reacting a 4-(trans-4-
alkylcyclohexyl)-benzfl magnesium halide with a 4-R,-
benzaldehyde, followed by hydrolysis and splitting
off water.

| The benzyl ethers or benzyl thicethers of
general formulae (Ib) to (Ie) are prepared by reacting

a compound of the general formula:-



[.e*r] [err] wherein [err] and R3 have the sane neani ngs as above and Z
r], Ove, SH, SME or -CH2-Hal, Me being one equivalent of a netal cati\on
gnd Hal being a hal ogen atom preferably a chlorine or bromne atom in
presence of a base with a conmpound of zBe general formula:- [err]

(1'V) whereinJerr] and [err] have thé¥sane neani ngs as above and [err] is
[err--] when ZAis OH4, Owe, SH or SMe -e+[err] is OH, Ow, SH or SMe when ZA |[.
[ “H2-Hal . The reaction conditions for pregpsring these ethers or i

th| oet hers from conpounds of geng for/murge (111) and (1V) are those
@- . \ﬁ\is there are(zggg polar,
dul phg di met hyl f or mam de or

Qonventlonally used for su

aprotic ones, for exanple dinet

N- net hyl pyrrol i done and as bases there are preferabl y used al kali netal

salts of weak acids, for exanple sodi um acetate, potassium carbonate or :
sodi um car bon‘&lﬂ%reii“ﬁenxeﬁ&ql‘%g@‘% the @ame meanings: ascabovet ands of from |;

00C. to the b I1n helovvest b0|I|ng conponent of the reaction
mxture, it h g?}? ‘Man?’&ng&&§gt @Rfse tenperatures |

of from GOeé@iwLﬁérlt o%mée sdtal c:a%:ti%rnt g R &egei halogen

atom, preferably a chlorine or bromine atom, in the

e
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presence of a base with a compound of the general

formula:-

h”

(v)

wherein Rz-and R, have the same meanings as above and
Z is -CHZ—Hal when zA is OH, OMe, SH or SMe or Z is
OH, OMe, SH or SMe when Z, is -CHZ-Hal The reaction
conditions for preparing these ethers or thicethers
from compounds of general formulae (III) and (IV) are
those conventionally used for such reactions. As
solvents there are used‘’polar, aprotic ones, for
example dimethyl sulphoxide, N,N-dimethylformamide or
N-methylpyrrolidone and as bases there are preferably
used alkali metal salts of weak acids, for example
sodium acetate, pptassium carbonate or sodium carbonate.
The reactions can be carried out at temperatures of
from 0°C. to the boiling point of the lowest boiling
component of the reaction mixture, it having proved

to be especially advantageous to use temperatures of




eneral fornulae (Il1l)-and (1V) are known and the others can be prepareé&iiﬂ
‘#nal ogously to known conpounds by standard processes of synthetic organic
hggLstry. Thus, the phenols of general formulae (111) or (1V) ([err] = OH)
grel knowmn when R3 and R4 are hydrogen atons,and the correspondi ng o-chl oro-

nd o-brono- phenols are prepared by sinpl g nucl ear hal ogenati on of these
henol s. The o-cyanophenol s can be prepared by reacting the o-bronophenol s

4 copper(l) cyanide in pyridine. Finally, the o-fluorophenols are
bt ai ned by nitr firomgéa pbeh20 G: ot Sme bhHrthehstantingy mageaiplsf of exanpl e
n acetyl phenol, and subsequently reducing to give the o-am noacetyl phenol
n whi ch the ani gengralpformulas, (e&%hhrg'eg (I5F) axe kaowne asdofhsy di azot -

et azont um t CEERRPRTSR o st eSe i SuLaHSel el Ko Eoaapheency|
 cqual Ty converl| SHEPARER RrotSAsh A Ayt iy AResos KhememSeke.
var oohl ori o aci STORr nE PRERENE of Menbi Ial 8 (S0 ek EIPI T 7
y Gonver ting {heZRhr TRsma R e oo T Epagh o7
fication with daéshmdyandi€ie CoREENESndiNP d-dhloreeMahd o-bromo-

phenols are prepared by simple nuclear halogenation |
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of these phenols. The o-cyanophenols can be prepared
by reacting the o-bromophenols with copper(I) cyanide
in pyridine. Finally, the o-fluorophenols are obtained
by nitrating a phenol protected on the hydroxyl group,
for example an acetyiphenol, and subsequgntly reducing
to give the o-aminoacetylphenol in which the amino
group is then exchanged for a fluorine atom by diazot-
isation in the presence of a tetrafluoroborate and
thermal decomposition df_the diazonium tetrafluoro-
borate. The benzyl halides, preferably benzyl chlorides
of general formula (IIXI) or (IV) (25, Zy = CHZCL). are
prepared in an equally conventional manner by reacting
the cgrresponding benzene derivative with paraform-
aldehyde and hYdrogen chléride in the presence of

" hydrochloric acid. Finally, the thiophenols of general
formulae (III) or (IV) are obtained either by reducihg

: the corresponding sulphochlorides or by converting the

corresponding phenols into the thiophenols by ester-

ification with dimethylthionocarbamoyl chloride, isomer-




. ising to give the dinethyl'thiocarbam c acid S-phenyl esters and ¥
subsequently splitting hydrolytically. The liquid crystalline dielectr %
according to the present invention conprise two or nore conmponents,

including at | east one of .general forny?g (1); how ever, dielectrics
according to the present invention can nsi st exclusively of conpounds of
general fornula (1), apart from possibly additionally present dopi ng or

| tive matgrd R iRyl eRY0B8aLnAREESEAI | J-pReny Ui d
c(rj%/’StaI l'ine qniaétig‘lrglsalc)é\llailqz%rther corrpogent sap033| bly enpl oye‘?iﬁear% preferably

Qemati c or NEEYe19CAInd cRBRedentiyl splidtingmydtoryeesrBpES,
azoxybenzenes bi phenyls, optionally partly hydrogenated terphenyls and
quat er phenyl s, Schithie ldgadid expestailipebdieyecticiesdaccowedingsto phenyl
benzoat es, phenyl pyri m di nes, phenyl cycl ohexanes, optionally hal ogenated
stil benes, dwpnemyhaeemyﬁenen&epnvaonps sedtpmenylm¢wer@mmepnqnmmwl- and
cyclohexylnaphthalenes whi ch can al so be partly hydro enated in the
napht hal ene #oicduding é&n@&?ﬁtnppﬁoﬁgngﬂPﬁﬁﬁl £armla 5ulR9¥ ut ed

Ak TR BT My AE
wherein A 'Scan LS skst exclusively of compounds of general formula 1
(1), apart from possibly additionally present doping
or additive materials, which themselves need not
necessarily be liquid crystalline materials. Further
components possibly employed are preferably nematic
or nematogenic compounds selected from the azobenzenes,
azoxybenzenes, biphenyls, optionally partly hydrogenated
terphenyls and quaterphenyls, Schiff bases, especially
benzylidene derivatives, phenyl benzoates, phenyl-
pyrimidines, phenyicyclohexanes. optignally halogenated
stilbenes, diphenylacetylene derivatives, diphényl
nitrones, phenyl- and cyclohexylnaphthalenes, which
can also be partly hydrogenated in the naphthalene
moiety or contain nitrogen atoms, as well as substituted
cinnamic acids. The most important compounds- which can
be considered as suchffurther components can be N

characterised by the general formula:- , -

Rs.—@— A ‘@'Rs (v)

wherein A is




b

G
[prr] [err] [err] or a GCsingle bond [err] [err] [errﬁiiu

d X i's a halogen atom preferably a chlorine atom or a ecyano group an
rrA~and [err], which can be the sanme or different, signify alkyl, alkoxy,

.al kanoyl , al kanoyl - oxy or aIkoxycarbonyloxygradicals containing up to 18

d preferably up to 8 carbon atons or one lo? these synbols can al so

sjgnify a trans-4-al kyl ¢cycl ohexyl radical or -CN, -NC, [err], [err] or
hihlsogen. Furt her -possi bl e conponents of the dielectrics ording to the
pfesent invention are tf8=€Hconpounds of general ft1RQ Q-§Onhi ch one
of nore phenyl rings _are . replaced by a correspondi ng er of trans-
cycl'ohexyl rings: furt nE*FERs, one of these rings cqg? da~De g :
2| 5-di substi t ut ed pyrighgi fring, an optionally partiy «§2r.& "8 ed
2] 6-di substituted napht Tefte radi cal or a qui nazoli system In the case
of nost of these conpogagﬁh [err] and R6 are prefer didolarent, one of
t pe synbols usually signitying an al kyl or al koxy ra | . However, a large -
" nfinrber of other variant the substituents is al so possible. Many such
shbst ances are conmer ci co-0- ~CH=N-
: - ~N=CH~
Ol
~CH,~0~
~N=N- -0-CH,~
-N(0)=N- . ~CH=N{0 )~
-N=N(0)-~ ~N(0)=CH-

~CHy-CH,- |
-0-Co-~ _ C
.<:::>-s-co- or a C-C siﬁéle bond

-C0~-0-

-S-Co-
-CO-S-

- and X* is a halogen atom, preferably a chlorine‘atom._
or a cyano group and Rg and Rg. which can be the same
or different, signify alkyl, alkoxy, alkanoyl, alkanoyl-
oxy or alkoxycarbonyloxy radicals containing up to 18
and preferably up to 8 carbon aioms or one of these
symbois can also signify a trans-4-alkylcyclohexyl
radical or ~-CN, -NC, NOZ. CF3 or halogen.

Further possible components of the dielectrics
according to the present invention are those compounds

of general formula (V) in which one or more phenyl




g4 available. As a rule, the dielectrics according to the present invention(éé)
- jgntéin at least 30, preferably 50 to 99, especially 60 to 98 parts by
i ght of the conpounds of general fornula (1) and possibly (V). O this,
.preferably at |least 5 parts by weight, b?& usually 10 or nore parts by
wei ght are one or nore conpounds of gend | formula (1). The present
i*nvention also includes those liquid crystalline dielectrics to which have

been added, for, exanple for, dopj pur poses, only |less.than_5 parts. by :
werght, Tor exEifs tFa TePkacRd By i CRETRsPoRdihg, BuBbeR,PE tEaRSTNds of |
general formul i electrd rdin 0_.fh Les Lnvention are
B prepared in th%{é%ﬁ?’%n%@r&.&% f'Iz‘i&ﬁ"llﬂ%e, tr%é gggi Pgdgggs%n?gé?st he
conponent s usgghi g4l 5§ ' nt g, Maki ng up
the main corrponrhéjh{“?q%e ?ﬁ%?&%ﬂygﬁ gﬂk\eé%?ggi{“graripggg?gﬁgf éﬁen a
tenperature akgueiddifllsy) SRrtly Myddbgehated 2,608p8ibseltutéaused, the
conpl et eness of the dissolving can be observed especially easily. However,
it is al so poxfdghthdlens xadical ois actuihazebinenspisted general formul a
(I') and possibly of general fornmula (V) in an appropriate organic solvent,
for exanpl e acet one,Irc the acamemodr mthaﬁohheaedcagpbunﬂa,rkgmndt he

sol vent after thorough m xing, for
R, are preferably different, one of the symbols usually

S

6
signifying an alkyl or alkoxy radical. However, a : i

large number of other variants of the substituents is ;

also possible. Many such substances are commercially E

available. ' |
As a rule, the dielectrics according to the

- present invention contain at least 30, preferably 50

to 99, especially 60 to 98 parts by weight of the

PO Y

compounds of general formula (I) and possibly (V).
Of this, preferably at least S5 parts by weight, but
usﬁally 10 or more parts by weight are one or more
compounds of general formula (I). The present invention
also includes those liquid crystalline dielectrics to
which have been added, for example for doping purpbses.
only less than 5 parts by weight, for example 0.l to
3 parts by weight, of one or ﬁore'comﬁounhs of‘éeneral
formula (I). L - .

The dielectrics according to the present invention
are prepared in the usual manner. As a rule, the
desired amount of the components uséd in leséer amount

is dissolved in the components making up the main




exanple by distillation under reduced pressure. O course, in the case 6%;)

1 t%is method, care nust be taken that no inpurities or undesired doping

maegerials are entrained by the solvent. By neans of appropriate additives,
thHe liquid crystalline dielectrics according to the présent invention can

'be nodified in such a manner that they cdf be enpl oyed in all previously
. known kinds of liquid crystal indicator elements. Such additives are well

‘krhaiwn and are described in detail in the appropriate literature. For
L exanpl e, subst arREPenantye prefexrably ataad slevatedRrperaturan; Jhenpy,

H'

‘the optical aniso- t L Lhe yi Lty,.th ductvity angd/or the-
orientation of thEeRRARARITR,AboYe Sher CLRAE BALRE OF othe JRe iR tpmaen-

Noo. 2,200, 127 PO ied,” s EabETRteRguG be BhE L §AM Wiy can b

h . .
. 2,702, 598; 2.90 éﬁﬁ%v%@pe Q9 a219 easiip. The followi ng Exanples are given
for the purposeQ% Il Tustr tina t%e present invention. In the Exanples,

B e, e oo Hhivei 288 Ke! Resd gasammilslcolmpe dbuSt oty Sol | 1o
Fnot hing i s stat athel compenentisr afygehbeapafdsmaba () cand guessibly B wei ght .
general formula (V) in an appropriate organic solvent,
for example acetone, chloroform or methanol, and again
to remove the solvent after.thorough mixing, for
example by distillation under reduced pressure. Of
course, in the case of this method, care mp#t be taken
that no impurities or undesired doping materials are
entrained by the solvent.

By means of appropriate additives, the liquid
crystalline dielectrics according to the present
invention can be modified in such a manner that they
can be employed in all previously known kinds of liquid
crystal indicator elements. Such additives are well
known and are described in detail in the appropriate
literature. For example, substances can be added for
changing the dielectric aniéotropy, the optical aniso- .
tropy, the viscosity, the conductivity and/or the-. )
orientation of the nematic phases. Such substances~
are described, for example, in Federal Republic of
Germany Patent Specifications Nos.2,209,127: 2,240,864;
2,321,632; 2,338,28l;: 2,535,046; 2,637,430; 2,702,598

2,900,312 and 3,000,375.




anple 1. (a) A solution of 61 g. 4-(trans-4- -propyl- (E%i)
AN2% |

Ex

cﬁclohexyl)-acetophenone in 350 M. ethanol is mxed with a solution o
g.” hydroxyl ammoni um chloride in 460 nml. of water and the mixture, after the}
addition of a solution of 39 g. potassiumhydroxide in 39 m. water, is '
bbi | ed” under reflux for 2 hours. After/éboling, the reaction mxture is
diluted with 2 litres of cold water and the precipitated

4-%t ans- 4- n- propyl_cygl ghexyl ) ~acet oph e s filtered off, washed|
W ih vater and ar dpd rarlyRihe EeRedR e daRc alpeBores. Be Fifade. (b |
130 g. 4-(t - - I h laks ' ;5%#& duced i
portigonvm' gerﬁxo@'%sﬁ%}ﬁgy)ﬁh%f %&gégﬁgggggraﬁgepgﬁ{g@%f‘%r.l eélén)' 288 m .

di chl or omet hgNg,, WMdahss the mad tang PSQhE“EnBQKZQh_EchéQQ pdid€lof )
subsequently stirring for 2 hours,” The reaction mxture i'ss mxed with 1000 }

m. of water éindduiv Gry¥talinehaabstandesinl degreés eareiuspically.
Subsequently, the reaction mxture i's mxed with 250 m . of 37% aqueous
hydr ochl ori ¢ dild g dempelratuires arkoindidated bpobimg tIf [mstHingt he
precipitated 4-(trans-4- -propylcycl ohexyl)-aniline hydrochloride is
filtered of f isvestatediiton thet gongraryyi the partd and perdentages).

4-(trans-4-n-Propyl cycl ohexyl) -
( are pb%( v}éight:. yh)

Example 1.

(a) A solution of-§1 g.. 4-(trans-4-n-propyl-
cyclohexyl )-acetophenone in 350 ml. ethanol is mixed
with a solution of 28 g. Hydroxylammonium chloride in
460 ml. of water énd the-ﬁixture. after the addition

- of a solﬁtion of 39 gqg. poéassium.hydroxide in 39 ml.
water, is boiled under reflux for 2 hours. After
cooling, the reaction mixéure is dilutéd with 2 litres
of cold water and the precipitated 4-(trans-4-n-propyl-
cyclohexyl )-acetophenone oxime is filtered off, washed
with water and dried in a vacuum for 24 hours at 90°C.:
vyield 67 qg.

(b) 130 g. 4-(trans-4-n-Propylcyclohexyl)-
acetophenone oxime are introduced portionwiée into a
suspension of 125 g. phosphorus pentachloride in 500 ml.
dichloromethane, wéth stirring and cooling to 20 to
25%. After Qubsequently stirring for 2 hours, the
reaction mixture is ﬁixed with 1000 ml. of water and
"the dichloromethane is distilled off azeotropically.

Subsequenﬁly. the reaction mixture is mixed with

N R




ani line hydrochloride are suspended in a mxture of 350 m . of water and
ge concentrated sul phuric acid. A solution of 21 g. sodiumnitrite in 120

'm ~of water is slowy added dropwi se, with stirring, in the tenperature
rahge of O to [err]. and the reaction m xture then subsequently stirred for
1,hour. It is subsequently mixed with 4507m . nethanol and slowy heated to
70 C. After gas evolution has ended, the reaction m xture is again cool ed

to_fierr]. and the precipitated 4- (trans ropyl cycl ohexyl ) - phenol is
filtered off, RI@MMan®H eﬂ’@sﬁ%ﬁ"ﬂ@e&ﬁr@ﬁh hgnaFid y?@@db%f%ﬂ (d) A

e of 11 G e OBl xchohei) PLEol e 2:2: e

id hyl f h d h
Feaction m xt ure (S BT t%phrifaklaﬁ%wﬂﬁéﬁimﬁdﬂgéwéﬂ W% ce i s
wi th a total of 2%1@ere‘ar]g(¥for% |um Su| %@FQOQR ngg%i%%{ ;ta’g%él%re washed

fw th water, dried over dus s e an

4-(trans-4-n- prpﬁquc.ycl ohexyl) phenyl - (4- cyano- benzyl ) - et her renai ni ng
behind is recrystallised fromethanol; mp. 930C.; K err]., dielectric
ani sotropy [err] E =(c 1058g.The(ftthewn -peapyueglemwxprr-par ed
analogously - 4-(trans-4-ethyl cycl ohexyl) - %henyl (4 cyanobenzyl ) et her,
aniline hydrochloride are suspended in a mixture of

350 ml. of water and 60 g. concentrated sulphurxc-
acid. A solution of 21 g. sodium nitrite in 120 ml.
of water is slowly added dropwise, with stirring, in
the temperature range of 0 to 5%%. énd the%reaction
mixture then subsequently stirred for 1 hoqr. It is
subsequently mixed with 450 ml. methanol and slo@ly
heated to 70°C. After gasdeVQlution has eﬁded. the
reaction mixture is again cooled to 0°. a&d the

precipitated 4-(trans-4-n-propylcyclohexyl)-phenol

e g

is filtered off, dried and recrystallised from
methanol: yield 35 q.

(d)' A mixture of 11 g. 4-(trans-4-n-propyl-
cyclohexyl)-phenol, 9.8 g. 4-cyanobenzyl bromide,
.7.6 g. potassium carbonate'aﬁd 50 ml; dimethylformamide
is heated to 85°C. far 8 ﬁouf@. After cooling, the
reaction mixture is diluted with 100 ml. éf water and
extracted three times with a total of 200 ml. dichloro-
methane. The combined extracts are washed with water,
dried over anhydrous sodlum sulphate and evaporated.

The 4—(trans-4—5gpropylcyclohexyl)-phenyl—(4-cyano-




e ———————

. ,4,

{

-

4- (trans-4-n- hexyl cycl ohexyl) - phenyl - (4- cyanobenzyl ) et her, _
4 (trans-4-n-propyl cycl ohexyl)-phenyl - (4-fl uorobenzyl) ether,
(trans-4-n-pentyl cycl ohexyl) - phenyl - (4-fl uorobenzyl) ether,

4- (trans-4-nmet hyl cycl ohexyl) -phenyl-(4-§¥pentyloxy- benzyl) ether,

4- (trans-4-nbutyl cycl ohexyl ) - phenyl - (4-&®hoxybenzyl ) et her,

4- (trans-4-n-heptyl cycl ohexyl) - phenyl - (4-et hyl benzyl) ether, :
44X rans- 4- et | ¢ - ~(Rafindexx! 2 =sarle 2. (a)f
33 g. 4-(tra%%¥&5ﬁgpropy c?gP%§§¥§P)- gﬁg§n£¥ gﬁ?g%%%%?%??%% are added é
portionw se teknangisPenspenogPeds ok 188Bcdysaiered@fidl andiotwipgy at :
Terr]., wiwth stirring, in such a manner that the tenperature of the 5
reaction m xtage=dqgedend@t, exceed [err]. After conpletion of the addition
of the sul phochloride, a further 5 g. of zinc dust are added thereto and ]
the reaction m xtuThe followingedohpoundsnapeatprepardédranalogauslyseoling to}
[err]., a solution of 250 g. of 37% aqueous hydrochloric acid in 100 m . of

water is addde(Gzemg-deeshylcvelobevyl droheny. t4reyanohenayl) athemt at

anbi ent tenperature. _ :
rrp4- trans-4-n-hexylcyclohexyl)-phenyl-(4-cyanocbenzyl)

ether,
4-(trans-4-n-propylcyclohexyl )-phenyl-(4-fluorobenzyl)
| ether,
4-(trans-4-n-pentylcyclohexyl )-phenyl-(4-£luorobenzyl)
' ether, |
4-{trans-4-methylcyclohexyl )-phenyl-{4-n-pentyloxy-
benzyl) ether, '
4-(trans-4-n?mtylcyclohexyl )-phenyl-(4-ethoxybenzyl)
ether,
'4;(gggggf4fg¢heptylcyclohexyl)-phenyl—(4-ethylbenzyl)
ether.'
4-(trans-4-ethylcyclohexyl )-phenyl-(4-n-hexylbenzyl)
ether.
Example 2. o
(a) 33 qg. 4—(Eggggr4-grpropylcyclohexyl)-benzéne-
sulphochloride are added portionwise to a suspension of
36 g. zinc dust in 100 ml. of water at 50°C., with
stirring. in such a manner that £he temperature of the
reaction mixture does not exceed 60°C. After completion
of the addition of the sulphochloride, a further 5 g. of

zinc dust are added thereto and the reaction mixture is




Subsequently, a further 25 g. of zinc dust are added thereto and the

megture is boiled for 4 hours. After cooling, the

4- (trans-4-n-propyl cycl ohexyl)-thi ophenol
ether. The extracts are washed with watef,

R4

formed is extracted with dieth
dri ed over anhydrous sodi um

syl phate and evaporated, the t hi ophenol/% emai ni ng behind being distilled in
a vacuunt b.p. [err]. 0.05 nbar. (b) Hydrogen chloride gas is passed into

a {ixture of

hydr ochl ori c cegatethifor 4@ minutes o d0°cs fbf#ea ceubéequbmtl§ Cau

benzene _.i.n 20 . benzene dded dro W se
]tqf'e“?‘gét{ |2t§iq BFex @7?% agPFPPéd é L%ﬁf 4 hi g

sol ution of 30 g
at 15 - 200C

t enper at ur e.

9.6 g. parafornal dehyde and 40 m . of 3.7% aqueous .

amount o of narst L0 My S Ve 3 HRR Bropba et AR ot %%%@nﬁgn%e,

there are obt
(c) Anal ogou
(trans-4-n-pr

chloride, there are obt ai ned 31 g

(trans-4-n- pr afheratd A< \the ﬁh&l&)ﬁlre41§ bui!{aabeen4ylhdui-bi ocAfesr

foll ow ng conpounds are prepared anal ogousl y: -

4-(trans-4-

_n-qoaliyigsy thehdxy ibransenyh-popyboygbehexy) ) -thiophenol

formed is extracted with diethyl ether. The extracts
are washed with water, dried over anhydrous sod;um
sulphate and evaporated, the thzophenol remaining
behind being distilled in a vacuum; b.p. 196 %c./
0.05 mbar.

(b) Hydrﬁgen chloride gas is passed into a
mixture of 9.6 g. paraforﬁaldehyde and 40 ml. of 37%
aqueous hydrochloric acid until a clear solution is
formed. Subsequently, a solution of 30 g. n-butyloxy-
benzene in 20 ml. benzene is added dropwise at 15 -
20°c. and the reaction mixture is stirred for 4 hours
.at this temperature. The orgaﬂic phase is separated
off, washed twice with 30 ml. amounts of water, dried
and distilled. After distilling off of the benzene,
there are obtained 27 g. 4-n-butyloxybenzyl chloride:
b.p. 102°c./1 mbar.

(c). Analogously to Example l(d), from 23 g9. 4
(trans-4-n-propylcyclohexyl )-thiophenol and 20 g. 4-
n~-butyloxybenzyl chlori&e. ﬁhere are obtained 31 g. 4-
(Ezgg§r4—grprcpylcyclohexyl)-phgnyl-4-grbutyloxyhenzyl)

thioether.

¢ em——

g-}iyl?tghor’egxxg i xst,g&msggyhtc%ﬂiéﬂe clinBerdf205: /| mhar.

daquetayy, futzJ%h%E-hQBOl; aaé 29n8- adat naPé'té{éMbenZyl

The



t hi oet her, 4-(trans-4-ethy|cycIohexyl)-phenyl-(4-n-bUtonxybenzyI) L
‘t'hi oet her, 4-(trans-4-nethyl cycl ohexyl)-phenyl - (4-n-hexyl oxybenzyl) 3
- #hi cet her, 4-(trans-4-n-buty|cyclohexyl) phenyl - (4-n-butyl benzyl)

thi oet her, 4-(trans-4-n-hexy|cyclohe? - phenyl - (4- et hyl benzyl) thloether
4- (trans-4-n-pentyl cycl ohexyl ) -phenyl-(4-fl uorobenzyl) thioether, :
4-(trans-4-n-propyl cycl ohexyl)-phenyl - (4-fl uorobenzyl) thioether, 4-(

rans- 4-n- but yl cycl mhexfihl rowiiy | cdmboutidy @renpreparedoahliebgously:-
4¥€trans 4- et hyl cycl ohexyl ) - phenyl - ( 4- bronDbeEEy ) thloethe? y: .

4- (trans-4- n4p( Sy44 miErogy Layrintesdd-Jophenpd +{ g2 thbicgbeheyl )
‘4- (trans-4-n-pentyl cycl ohexyl)-phenyl - (4- cyanobenzyl) thioether. Exanple 3§
A suspensi on of 1ﬂmﬁoetﬁerans 4-n-propyl cycl o- hexyl)-phenol in 80 m .
di chl oronet hane is m xed drop- wise at [err] with a solution of

bronmi ne i n 24-f¢trans-4tiethykenalohexyl s@b@éﬂ&eﬁﬂ?&rb@FYIQHYbenlehour and

thicether,
4-( trans-4-methylcyclohexyl )-phenyl-{4-n-hexyloxybenzyl)
thioether,
4-(trans-4-n-butylcyclohexyl )-phenyl-{4-n-butylbenzyl)
thicether,
4~ (trans-4-n~-hexylcyclohexyl }-phenyl-(4-methylbenzyl)
thioether,
4-(trans-4-n-pentylcyclohexyl )-phenyl-(4-fluorobenzyl)
thioether,
4-(5522§r4—grpropylcyclohexyl)-phenyl-(4-fluorobenzyl)
thioether, ' '
4-(trans-4-n-butylcyclohexyl )-phenyl-{4~chlorobenzyl)
thioether, |
4-(55553-4—ethylcyclohexyl)-phenyl-(4—bromobenzyl)
thiocether,
4~(trans-4-n-propylcyclohexyl )-phenyl-(4-cyanobenzyl)
thiocether,
" 4-(trans-4-n-pentylcyclohexyl )-phenyl-(4-cyanobenzyl )
| thiocether.
Example 3.
A suspension of 11 g. 4-(trans-4-n-propylcyclo-
hexyl)-phenol in 80 ml, dichloromethane is mixed drop-

wise at 0°C. with a solution of 8 g. bromine in 20 ml,




then m xed with 200 nl. of water. The organic phase is separated off,| )
walhed with dilute sodium bisul phite solution, dried over anhydrous s&di
gUtphate and evaporated in a vacuum The 4-(trans-4-n-propyl cyclo-
Hexyl ) - 2- br onophenol remai ni ng behind is heated for 3 hours at [err]. with
4-*met hoxybenzyl chloride, 7.6 g. pot assidm carbonate and 50 m .

di met hyl formam de. After cooling, the reaction mxture is diluted wth 100

m .=0of water apd extracted with 150 m . di chl.qro- nethage, The cqQnbi ned

di chl or onet han lﬁf?m%@mﬂm%ﬁxatﬁargﬁfSP@& heuy Pﬁga vacuum
The 4-(trans-4;n-pr J -2- hr | -k 4- nzyl) ether
r emai ni( ng behi %@eﬁﬁ?%%ﬁ&&%?ﬁ@sﬂe%.r oongo%%cn?%/; %épf’g?égg?yggﬁe%] E =
-2.3. The foll pyi gﬁqﬁé&l ar, : 0 i i "
4-(trans-4-n- bﬁ%myf%c 0 ex%?-ﬁ%ﬁﬁéﬁ% @}%h%gbﬁ%umbgﬁ?;ffhé%ﬁer

4- (trans-4-n- bydhErsn Oherddd -odredh lRiHydIORE sodtitm Baiphaxsbandy!) ether,

4- (trans-4-ethyl cycl ohexyl)-2-chl or ophenyl - (4-n- hexyl - benzyl) ether.
Exanpl e 4. (a)evépogfated (in arabuunt o[THec Yic!(®reng-a-nA-plopylopenes are

di ssolved in 200 mM . toluene and the solution 1s boiled for 2 hours with 25

g. acetic anhyhexylk)-2+hiondphendyli idemainfing behiodnéenheated for
3 hours at 95°c. with 4-methoxybenzyl chloride, 7.6 g.
potassium carbonate and 50 ml. dimethylformamide.
After cooling, the -reaétion mixture is diluted with
100 ml. of water and extracted with 150 ml. dichloro-
methane. The combined dichloromethane extracts are
washed with water and evaporated in a vacuum. The
4-(trans-4-n-propylcyclohexyl )-2-bromophenyl-(4-
methoxybenzyl) ether remaining behind is recq'(stallised
from ethanol: m.p. 65°; «; K 74.5°c.: AE = -2.3.
The following compounds are prepared analogously:-
4-(trans-4-n-butylcyclohexyl )-2-bromophenyl-(4-n-butyl-
benzyl) ether,
4-(trans-4-n-butylcyclohexyl)-2-chlorophenyl-(4-n-
hexyloxybenzyl) ether,
4-(trans-4-ethylcyclohexyl }-2-chlorophenyl-(4-n-hexyl-
benzg;l ) ether. '
Example 4. |
~ (a) 61 g. 4-(trans-4-n-Propylcyclohexyl)-2-
bromophenol are dissolved in 200 ml. toluene and the
solution is boiled for 2 fxours with 25 g. acetic

anhydride, with the addition of 1 ml. concentrated




sul phuric acid. The reaction m xture is washed neutral w th aqueous sod(:/)
hydrogen carbonate sol- ution, dried over anhydrous sodi um sul phate and
evapor- ated. The 4-(trans-4-n-propyl cycl ohexyl)-2-bronophenyl acetate
r-emai ning behind is recrystallised fro anol; yield 65.9 g. (b) 65 g.

4- (trans-4-n- Propyl cycl ohexyl)-2- bronophienyl acetate and 18 g. cuprous
cyanrde are heated to [err] for 2 hours in 360 m. of a mxture of pyridine
N- et hyl pysuiphuidec acidl viIhe. réactionomiktyre aisclashedh of 250 g.
ferric trichloride hexa- hydrate in 1.2 litres of 20% hydrochloric acid is

added t her et o newt-rafle wiitht aquepusheadium hydrogenrcarbpnate [sok4. After
cooling, it |s extracted 5 tinmes with 400 nl, anounts of diethyl ether. The
extracts are Widodd @rigd a&UﬁSué“@ﬁ@F@Wh?ﬂ?b‘g‘énﬂWﬁ%t@%(ﬂm and

St . By R R T R D ot
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mnutes with: %g Q18 6518% %aqueous potassrunrhydroxrde solution. The m xture
I's then aci di mntﬁ dffute hydrochloric acid and the precipitated

4- (trans-4-n-propyl ¢ugl Olasx?L)4-2tﬁaﬁmhemi-opﬂéyd£cﬂfés@1qfiz-and
recrystallised from nethano yi erTa:. 2

bromophenyl acetate and lg g. cuprous cyanide are
heated to 160°C. for 2 hours in 360 ml. of a mixture
of pyridine and N-methylpyrrolidone (2:1 v/v). After
cooling, a solution of 250 g. ferric trichloride hexa-
hydrate in 1.2 litres of 20% hydrochloric acid is
added thereto and the mixture is heated, with stirring,
to 70°%C. After cooling, it is extracted 5 times with
400 ml. amounts of diethyl ether. The extracts are
washed with aqueous sodium hydrogen carbonate solution
and water, dried over anhydrous sodium sulphate and
evaporated. The 4-(trans-4-n-propylcyclohexyl)-2-
cyanophenyl acetate remaining behind is recrystallised
from ethanol: yield: 34 gqg. :

(c) 34 g. 4-(trans-4-n-Propylcyclohexyl)-2-
cyanophenyl acetate are ﬁoiled for 30 minutes with
150 ml. 10% aqueous potassium hydroxide soclution.
The mixture is fhen acidified with dilute hydrochloric
acid and the precipitated 4-(trans-4-n-propylcyclohexyl )-
2-cyanophenol is filtered off and recrystallised from

methanol; yield: 28.5 g.




8 (d) 28 g. (tran-4-n-Propylcyclohexyl)-2-cyano- phenol are etherifieéégy
hal ogously to Exanple | (d), with 26.4 g. 4-n-propyl oxybenzyl broni de,

4¢ (trans-4-n-propyl cycl ohexyl)-2-cyanophenyl - (4-n- propyl oxybenzyl)

[ her bei ng obtained. The follow ng conpoun5§ are prepared anal ogously: -

- (trans- 4- et hyl cycl ohexyl ) - 2- cyanopheny!| €4, #- n- heptyl - benzyl) ether,
(trans-4-n-pentyl cycl ohexyl) - 2-cyanophenyl - (4- et hyl benzyl) ether.
auple 5. 31.5 g. 4-(trans-4-n-Propyl cycl ohexyl)-2-brono- thi ophenol
repared from 4-(tran$d)- n28rgpy( transhen+bropyloyaimhexydl) - 26 kiansed
ccording to Exangge 3, by reaction with dinethylthiocarbanoyl chloride,
ermal rearr angPheRelaazehotiheritied gmanalpgenaly sa Hxappde déddine
scribed in-Oganigc ggntheses, 51. 139-142/1972) are etherified with 21.5

. 4- et hoxybenzyWiERoAPud GnaftRRIIRYL 1. hromide, J9vg.44-2 g.

- (trans- 4-n-pr e c&ghgx | ) -2-Dbr henyl, (4-eth x%p n%yI% t hi oet her.
foll ﬁ%ﬁﬂé‘ BP Gt aheing )k Aeyancphehyl-(4-h-

'((at rgns?\dlfm- Rgpgo %q, jw%?%éﬁﬂp%qggé .;th% - benzyl) thioether,

r(trans-4-n-he2% c@%fo Xy %QE-C or op e%ﬁ-ﬁ%-—n- propyl benzyl) thioether,

The following compounds are prepared analogously:-

4—(§£§ggr4-ethy1cyclohexyl)-Zecyanophenyl-(4ﬁ5-hepty1-
benzyl) ether,
i 4-(g;gggr4f§fpentylcyclohexyl)-2-cyanophényl—(4;
ethylbenzyl) ether.
Example 5. |
31.5 g. 4-(trans-4-n-Propylcyclohexyl )-2-bromo-
thiophenol [pfepared fFom 4—(Eggggr4-grpropy1¢yclohexy1)-
2-bromophenol, obtained according to Example 3, by
reaction with dimethylthiocarbamoyl chloride, thermal
% rearrangement and hydrolysis analogously to the pro-
cedure described in Organic Syntheses, 51, 159—142/1972]
are etherified with 21.5 g. 4-ethoxybenzyl bromide
analogously to Example 1(d) to give 40.2 g. 4-(trans-
4-n-propylcyclcohexyl )-2-bromophenyl- (4-ethoxybenzyl )
thioether. _
The following compounds are préﬁared analogously:-
4—(55222-4—57penty1cyclohexyl);z-bromophenyl-(4—ethy1-
benzyl) thioether,
4-(trans-4~n-hexylcyclohexyl )-2-chlorophenyl~(4-n-
propylbenzyl) thiocether,




.the oet her, 4-(trans-4-ethylcycl ohexyl)-2-fluorophenyl-(4-n-pentyl -
t hi oet her, 4-(trans-4-n-propylcycl ohexﬂ ) - 2-fl uor ophenyl - (4- n- ¥
but yl oxybenzyl ) t hi oet her, 1 '
4-(trans-4-n-propyl cycl ohexyl)-2-cyanophenyl - (4-n- butyl oxybenzyl) :
t hi oet her, 4-(trans-4-n-butylcycl ohexyl)-2-cyanophenyl -(4-n- pentyl benzyl)

t higet her, 4-(trans-4-methypicyachaieatyd)H2I-hloraphengdy(4-a-et hyl - benzyl)
t hi oether. Exanple 6. (a) A solution of 23.2 g. 4-(trans-4-n-propyl -

- cycl ohexyl ) - phendrexylbenzylch|thistethen.s m xed portionwise, with

stirring, with 30 m. of 65% aqueous nitrjc acid in_sych a manner that the

t enper at ur e*bEE2 Tﬁ?ﬁnﬂé’é@ﬂ%ﬁ?@' lﬂsﬁc.élgeﬁggﬁ‘&é‘ﬂtlr' 4-popeRtylof wat er

are added theretaq_and ar | ¢ phase is separated off and evaporated
under reduced pr&%‘?ﬁ’éﬁp%@"%% Beans- 4- n- propyl cycl ohexyl ) -2-nitrophenol

ro | pr € . F : . t
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The reaction m XtyeR,1etidr; fNicath@y S at anbient tenperature and theg
extracted three tlrr‘gys wth 1 qu. amount s of tol uene. The extract is '

evapor at ed gngedifs-4-H-prpylcydliohexyl )-2-cyanophenyl~(4-n-
. butyloxybenzyl) thiocether,

4-(t r ans- 4- met hyl cycl ohexyl ) - 2- chl or ophenyl - (4-n- hexyl oxybenzyl) n@
be )

4-(trans-4-n-butylcyclohexyl)- 2-cyanophenyl-( 4-n-~ '
pentylbenzyl) thiocether,

4= g_g_aﬁg-4-_q-heptylcyélohexyl )~2-cyanocphenyl-{(4-~ethyl-
benzyl) thioether..

Example 6. ) F,
(a) A solution of 23.2 g. 4-(trans-4-n-propyl-

cyclohexyl)-phenol in 300 ml, chloroform is mixed

portiénwise, with stirring, with 30 ml. of 65% aqueous

nitric acid in such a manner that the temperature does

not increase above 15°C. Subsequently, 200 ml. of water

are added thereto and the organic phase is separated

off and evaporated under reduced pressure, The 4-

( _g_g_an_x'_lg44-g_;propylcyclohexyl )-Z—tz_itrophe'nol remaining |

behind is suspended in 250 ml. of 5% aqueous ammonia

solution and slowly added to a solution of 75 g. sodium

dithionite in 250 ml. of water. The reaction mixture

is stirred for 2 hours at ambient temperature and then

extracted three times with 150 ml. amounts of *toluene.

The extract is evaporated and the 4-(trans-4-n-propyl-

P



Yl ohexyl ) - 2- am nophenol remaining behind is re- crystallised from (E%}
" hanol ; yield 7.2 g. (b) 116.5 g. 4-(trans-4-n-Propyl cycl ohexyl) - 2-
| ngphenol, 80 g. potassium carbonate and 110 g. benzyl brom de are heated
¥y [err]. for 10 seconds in 500 ni. N, N-di 4yl f or mam de. Subsequently,
reaction mxture is poured into 1 litre of water. Fromthe m xture
a1ned the 4-(trans-4-n-propyl- cyclohexyl)-2-am nophenyl benzyl ether
d is extract %&e&éﬂé,g)ﬂhlz%m% ﬁaﬁoinéemaiafﬁ?dbéﬁiﬁalm All the
raction agent, 1I's recrystallized Tromisopropanol; yield 120 g. (c) 81
4- (trans- 4- n- PreaRpdtanqlided firom’ metiafioRhenyi8kazyl 2egher are di ssol ved
a mxture of 100 m . of 42% aqueous tetrafluoroboric acid and 100 m . of
er and the sol ution rfibdedll6i.8hgqodi{ bggahs-8-n-2O06Ylcyeldhexylo)+2+4 on of
.3 g. sodiumnitrite in 35 m. of water. After subsequent stirring for 1
r, the reacti oramiinoplvencls 806oledpobapsiui carbonate -gnd ahko 43.
opylcyclohexyl)-l-benzyloxy 2- di azonium fl uorgborate which crystallizes

is filtered ofenayshrgmipenaze heated to| L0896 aqtRB L0 (38 ‘bél*bborl c
d, 50 M. cold neth noI an . di et et her and dr ed “anbi ent
Tper at ur e underSP@H d¥sNe %ﬂPgP3¥F8 géeg éb on of 9.9

sodium fluoridgaaction mixture is poured into 1 litre of water.

Q@@ 0T T
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From the mixture obtained, the 4-(trans-4-n-propyl-
cyclohexyl )-2-aminophenyl benzyl ether formed is
i extracted with dichloromethane and, after distillihg
off the extraction agent, is recrystallised from
isopropanol: vyield 120 g.

(c) 61 g. 4-(trans-4-n-Propylcyclohexyl )-2-
aminophenylbenzyl ether are dissolved in a mixture
é - ' of 160 ml. of 42% aqueous tetrafluoroboric acid and
100 ml. of water and the solution mixed, with cooling
to 5 - 1o°c.. with a solution of 17.3 g. sodium nitrite
¥ in 35 ml. of water. After subsequent stirring for
1 hour, the reaction mixture is cooled to 0°C. and

the 4-(trans-4-n-propylcyclohexyl )-l-benzyloxy-2-

diazonium fluoroborate which crystallises out is
filtered off, washed with 40 ml. of cold 5% aqueous
tetrafluoroboric acid, 50 ml. cold methanol and 200 ml.
diethyl ether and dried at ambient temperature under
reduced pressure; vyield 135 qg.

(d) To a suspension of 9.9 g. sodium fluoride

in 200 ml1. 1,2,4-trichlorobenzene there is added, with




i-n 200 mM . 1,2,4-trichl orobenzene there is added, with stirring-at Qé%%z
1300C., a suspension of 211 g. 4- :

(tTans- 4- n- propyl cycl ohexyl ) -1 - benzyl oxy-2-di azoni um t et r af | uor obor ate and
39.6 g. sodiumfluoride in 600 M. 1,2,44&richlorobenzene in the course of
50 m nutes. After subsequent stirring for 15 mnutes. the reaction m xture
I sS-e€ooled to 40 OC., filtered and the filtered off salts washed with

tobene. The fdtilrrdng at 2457 ac180°8i | hat ShugeRsidi e XIRGS &I e conbined
with the wash liquid and the conbined tol uene phases are washed with water,
dried and evaf{erainadi-paspropyliogcloherylb) el sbénzybshyB2-3iadriins- 4- n-
propyl cycl ohexyT) - 2- f | Gor ophenyl benzyl ether. (e) 40 g.

4- (trans- 4- n- Retppifdyoroboxate - andf B9 06 oghesgdivwm fluoxiderimnd 35 g.
pyridi ne hydro- chloride are heated for ‘1 hour at 200 - [err]. After

cool ing, the 66fnfdut dd2sdatrichlarckenzenekin the igowm®e ML 54 water and

L oo i wlambmaecoklere hoboniave dLFreih 08 i L 2ot
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filtrate is extracted with toluene, the extracts are
combined with the wash liquid and the combined toluene
phases are washed with water, dried and evaporated:;
as residue there are obtained 82 g. 4-(trans-4-n-
propylcyclohexyl )-2-fluorophenyl benzyl ether.

(e) 40 g. 4-(trans-4-n-Propylcyclohexyl )-2-
fluorophenyl benzyl ether and 35 g. pyridine hydro-
chloride are heated for 1 hour at 200 - 220°c. After
cooling, the comminuted reaction mass is taken up in
200 ml. of water and this mixture is extracted with
toluene. The extracts are dried over sodiuﬁ sulphate
and evaporated; the 4-(trans-4-n-propylcyclohexyl)-2-
fluorophenol remaining behind is recrystallised from
methanol: vyield 21 q. '

(£) 1l1l.8 g. 4-(trans-4-n-Propylcyclohexyl )-2-
fluoropbenol are etherified with 11 g. 4-n-propylbenzyl
bromide analogously to Example 1(d). There are obtained
14.1 q. 4-(5532574-27propylcyciohexyl)-Z—fluorophenyl-
(4-n-propylbenzyl) ether:; m.p. 38%.; K 84°c.

The following compounds are prepared analogously:-




(4 n- propyl benzyl) ether; mp. [err]; K[err] The foll owm ng conpounds a ?22
prqggred anal ogousl y: - :
4- ftrans-4-n-butyl cycl ohexyl)-2-fl uorophenyl - (4-ethyl - benzyl) ether,

14- (trans-4- -pentylcycl ohexyl)-2-fluoro h7ny| (4-n- propyl benzyl) ether,

t4- (trans- 4- et hyl cycl ohexyl) - 2- quorophe%& (4-n-pentyl - benzyl) ether,

‘4- (trans-4- et hyl cycl ohexyl ) -2-fl uorophenyl - (4-n- butyl oxybenzyl) ether.

B T ) Uy o190 YA L ALYy 5 P

‘hydrochloric acid anchéh#iyl pastied,nel dehyde. To this is added drop- w se at

[err]., while stirring, a solution of 40 g.

trans-4-n-butyl -ahpentylicycioheteyl)-2c£2hozophenyde(4-nnd t he
reaction mxture i's subsequently stirred for 5 hours at anbient™

tenperature. The reaqperYkhenﬂnlé B@hsabsequently b0|Ied under reflux for
20 hours and, after coolin poured on tqo 200 ice. The m xture

obtai ned is ext4ultxans lﬁﬂglﬂPPHYQQOznfluaﬁBBh?§YbT(ﬁTEWP6¢t¥§her and
the ether extracts are ma ed utral wi th 5% aqueous sodi um hydr ogen
carbonat e sol ution, ﬁhydrous pot assi um car bonate and

evapor at ed. 1W“afté£g§§¥%4ﬁethylcyclohexyl)-2-f1uoropheny1—(4—gr
butyloxybenzyl) ether.
Egggéle 7.

(a) while cooling with ice, gaseous hydrogen
chloride is passed into a mixture of 20 g. of 85%
phosphoric acid, 40 ml. of 36.5% aqueous hydrochloric

- acid and 9 g. paraformaldehyde. To this is added drop-
wise at OOC., while stirring, a solution of 40 gq.
trans-4-n-butylphenylcyclohexane in 50 ml. glacial
acetic acid and the reaction mixture is subsequently
stirred for 5 hours at ambient temperature. The
reaction mixture is subsequently boiled under reflux
for 20 hours and, after cooling, poured on to 200 g.
of ice. The mixture obtained is extracted three
times with 150 ml. amounts of diethyl ether and the
ether extracts are washed neutral with 5% aqueous
sodium hydrogen carbonate solution, dried over anhydrous
potassium carbonate and evaporated. The 4-(trans-4-
n-butylcyclohexyl)-benzyl chloride remaining behind
is purified by distilliﬁg under reduced pressure:;

b.p. 164°c./1 mb.: vyield: 28.5 g.




. n-butyl cycl ohexyl )-benzyl chloride remaining behind is purified by (5:?
destilling under reduced pressure: b.p. 1640C. /| nb.; yield: 28.5 g.

From 26.4 g. 4-(trans-4-n-butylcyclohexyl)- benzyl chloride and 15 g.

‘4- n- but yl phenol are obt ai ned, analogouagg'to Example 1(d), 31.9 g.

4~ (trans-4-n- butyl cycl ohexyl)-benzyl - (4-n-butyl phenyl) ether; mp.. [err];
KJlerr] The follow ng conpounds are prepared anal ogously: -

4\ trans-4-n- heptyl qhﬁﬁyl Y| hul.ph -

4-(trans-4-ethy|cycﬁyﬁexy g&%?ﬁ@f Q?QQIE%E Hpﬂeﬁeiylc?éhSHexyl)

(trans-4-n-pantyl el land as .- @dnibaeyiphsyolpaeaybbtained,
trans-4-n-pentyl cycl ohexyl) -benzyl - (4n- but yl oxy- phenyl) ether,

t r ans- 4- n- waddgores ph ebey [Bxealipylay (1), b3dnodpheng-X teahss4-n-
trans- 4- n- butyl cycl ohexyl) - benzyl - (4- chlorophenyl) et her,

(
E
(trans- 4- n-hutyldycicheeyd I-benzyly( 4-a-butylpbeasyy)) eshag:, m.p.
(trans-4-n- p tylcyclohgégl) benzyl - (4-fl uorophenyl) et her,

(

trans- 4- eth¥ | dhbO?2

The following cdmpounds are prepared analogously:-

4-
-
4-
4-
4-
4- <benzyl - (4- cyanophenyl) ether,

4-(5555574—57heptyléyclohexyl)-benzyl-(4-methy1phenyl)
ether,
4-(5£§2§r4-qthylcyclohexyl)-benzyl-(4-grpenty1phenyl)E
ether, |
4-(trans-4-n-pentylcyclohexyl )-benzyl-(4-n-hexyloxy-
phenyl) ether,
4-(trans-4-n-pentylcyclohexyl)-benzyl-(4-n-butyloxy-
phenyl) ether, | '
4~ (trans-4-n-hexylcyclohexyl )-benzyl-(4-bromophenyl)
ether,
-4—(gggggr4-grbutylcyclohexyl)-benzyl—(4-chlorophenyl)
. ether, |
4-(trans-4-n-propylcyclohexyl)~benzyl-(4-fluorophenyl)
ether,
4-(Eggggr4-grpentylcyclohexyl)-henzyl—(4—f1uofophenyl)
ether,
4-(trans-4-ethylcyclohexyl )-benzyl~(4-cyanophenyl) ether,
4-(Eggggf4ﬁg-hexy1cyclohexyl)-benzyl-(4-cyanophenyl)
ether,
4-(5525274-5¢hépty1cyc1ohexyl)-benzyl—(z-bromo-4-
methoxyphenyl ) ether,




trans- §- n- hexyl cycl ohexyl ) - benzyl - (4- cyanophenyl ) et her.
étrans -n- heptyl cycl ohexyl ) -benzyl - (2- brono- 4- net hoxyphenyl ) et her,
(trans 4- et hyl cycl ohexyl ) - benzyl - ( 2- br onp- 4- n- heptyl - phenyl) et her,
h(trans 4- n- propyl cycl ohexyl ) - benzyl - (27§%I0r0-4-n- but yl oxyphenyl ) et her,
(trans-4-n-butyl cycl ohexyl ) -benzyl - (2-fl uor o- 4-n- propyl phenyl) ether.
ans- 4- et hyl cycl ohexyl ) - benzyl - (2-fl uor o-4-n- butyl phenyl) ether,
%F?ans 4- n- perty(par oideethyleycliphekll) -bensyll - ( 2+ hoamphémy+jestyios |
(trans-4-ethyl cycl ohexyl) - benzyl (2-fluoro-4-n- pentyl oxyphenyl) ether,
(trans-4-n-but yl cyclpiienwl)) esbery| - ( 2- cyano 4 n- -butyl phenyl) et her,
(trans-4-n-butyl cycl ohexyl)-benzyl - iz cy an th phenyl) ether,
(tran-4-n- hexy¥ Hanssdrn-PreRYICYE °B9§M6 b%T?B%&ﬁRﬂﬁﬁﬂr'ether;
(t
(t

rans- 4-n- heptyl cy xyl):benzyl - (4- ethoxyphenyl) t hi oet her,
rans- 4- n- butylcycﬁﬂﬁ%§§$§%ﬁgﬁgéx & RBTnent vl oxy- phenyl) thi oet her,

45(trans-4—grbutylcyclohexyl)-benzyl—(2-f1uoro-4-gr

4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-

propylphenyl) ether,

4-(trans-4-ethylcyclohexyl )-benzyl-(2-fluoro-4-n-
butylphenyl) ether, '

4-( trans-4-n-pentylcyclohexyl)-benzyl-(2-fluoro-4-
ethoxyphenyl) ether,

4-(trans-4-ethylcyclohexyl)-benzyl-(2-fluoro-4-n-
pentyloxyphenyl) ether,

4-(Eggggg4-g§buty1cyclohexyl)ébenzyl-(2-cyano-4-gr
butylphenyl) ether,

4-(trans-4-n-butylcyclohexyl )-benzyl-(2-cyano-4-ethyl-

phenyl) ether,
4-(trans-4-n-hexylcyclohexyl )-benzyl-(2-cyano-4-n-
propyléxyphenyl) ether,
4-(trans-4-n-heptylcyclohexyl )~benzyl-(4-ethoxyphenyl)
thioether,
. 4-(trans-4-n-butylcyclohexyl)-benzyl-(4-n-pentyloxy-
| phenyl) thioether,
4-(trans-4-n-pentylcyclohexyl }~-benzyl-(4-n-butylphenyl)
 thioether, o
4-(trans-4-methylcyclohexyl )-benzyl-(4~n-hexylphenyl)
thioether,
4-(trans-4-n-butylcyclohexyl )~benzyl-(4-fluorophenyl)

thicether,




4« (frans®4- net hyl cycl ohexyl ) - benzyl - (4- n- hexyl phenyl ) thi oether,
*(trans-d-n-butyl cycl ohexyl)-benzyl - (4-fl uorophenyl) thioether, 30

4-(trans- 4-m pentyl cycl ohexyl) - benzyl ,g?%chl or ophenyl ) thi oet her,

4= (t rar§-4 et hyl cycl ohexyl ) - benzyl - nophenyl ) thi oet her,

4- (trans-4-n-butyl cycl ohexyl) - benzyl (4- cyanophenyl ) thi oet her,

4-¥kr ans- 4- n-qrogpd 1egelvhekdl)ybearpeays)chio Wiy

4- (trans- 4- et hyl'cyclrohexyl’) - gg;zyl (4- g?%nopheﬁgl) thloetfgg ¥l)

4- (trans-4- et hyl cysitdoether,benzyl - (2-fl uor o- 4- n- butyloxyphenyl)

t hi oet her, 4-(trans-4-n-heptyl cycl ohex Lebenzyl (2-fluoro-4- ethyl phenyl)

t hi oet her, 4-4-<t(tpans+drethyleycilo hexyﬂ-¥ nzyl-(4-bromephenyl ) pent yl phenyl) |

t hi oether, 4-(trans-4- nt%ropyl cycl ohexyl ) - benzyl - (2-chl oro- 4-n-
propylphenyl) thio

4-(trans-4-n 4blitty Sl Oheﬂthg%i\é{xe&yﬂh%gﬁgﬂ- {4 4-cyanophenyl)

thioether,

4-(tran§‘ﬁ-n-pentylcyclohexyl)-benzyl-(4-n-buty|phenyl) t hi oet her, (g%?
n

4-( M—bﬁ-propyl.cyclohexyl )-benzyl-(4-cyanophenyl )\
thioether,

4-(trans-4-ethylcyclohexyl )~benzyl-({4-cyanophenyl)
thioether,

4-(trans-4-ethylcyclohexyl )-benzyl-( Z-fluorb—.dr—g-
butyloxyphenyl) thioether,

4-( Ea_l_r_l_s_-d»—_g_-heptylcjrclohexyl )-benzyl-(2-fluoro~4-
ethylphenyl) thiocether, '

4-(trans-4-methylcyclohexyl )-benzyl-{2-fluoro-4-n-
pentylphenyl) thiocether,

4-(trans-4-n-propylcyclohexyl }~-benzyl-(2-chloro~4-n-
propylphenyl) thioether,

4-( ﬂg—&g—hutylcyélohexyl )~-benzyl~(2-chloro-4-n-
propyioxyphenyl ) thiocether,

4~ (trans-4-n-hexylcyclohexyl )~benzyl-({ 2-bromo~-4-methyl-

_ phenyl ) thioether, .

4-(trans-4-ethylcyclohexyl )-benzyl-( 2-bromo=-4-n~
hexyloxyphenyl) thiocether,

4~ (trans-4-n-butylcyclohexyl )-benzyl-(2-cyano-4-n-
propylphenyl) thioether,




ropyloég henyl ) thioether, _

4tran n- hexylcyclohexyl) benzyl (2-brono- 4- et hyl - phenyl) thioethe
(tmans- et hyl cycl ohexyl ) - benzyl - (2- br onp- 4-n- hexyl oxyphenyl ) thi oet hers
= (transed ’Q-butylcyclohexyl) benzyl - (2-c ro- 4-n- propyl phenyl ) thi-oet her,
(transk4 n- but yl cycl ohexyl ) - benzyl - ( 2- cﬁgno 4-n- butyl oxyphenyl)

hi oet hews= 4-(trans-4-n-pentyl cycl ohexyl)-benzyl - (2- cyano- 4- nethoxyphenyl)
hiroet her-. Exanplg, alris) - L Jo) B 6 9.
a?fan 4- ethylcycl‘%ir%-ﬁs{'y'r4.]:(Px %u@?lﬁ ?%?F%gygzdgg?gyf.P%ﬁgﬁggluann 35 m.

i et hyl ether .there |st@ﬁgqﬁmgpaanymosehlaetheﬁ;|rrlng, a solution of 21 g.
-n- hexyl oxy- benzal dehyde in 35 m. diethyl ether. The reaction m xture

s further boil ed<f(¢rahssd+nspentlylefcioheryl ) -benzyly(2atysras-4y t he
ddition of .20 g. ice. ce. The precipitate thereby fornmed is dissolved by the
ropwi se addition of ameshoxypbenydr tbhoetheraci d and the organic phase is
hen separated off, washed wth water and evaporated. The residue is boiled
n 200 m. tol uekxample 8.5 g. p-tol uene- sulphonic acid on a water

geparator until no nor ter sepagates e[.coolin red'G toI ne,
Jolution i s washed mﬁtﬁaga)gﬁuéogglg“ara solution pre 1% q.

4-(trans-4-ethylcyclohexyl)-benzyl chloride and 2.5 g.

_'LQ l\'—"'—"l\l\l\l\‘rj

- —~ Q)

magnesium in 35 ml. diethyl ether there is added drop-
wise, wiéh_stirring. a solution of 21 g. 4-n-hexyloxy-
benzaldehyde in 35 ml. diethyl'ether. The reaction
mixture is further boiled for.-2 hours and, after cool-
ing, hydrolysed by the addition of 20 g. ice. The
precipitate thereby formed is dissolved by the dropwise
addition of aqueous 10% hydrochl9ric acid and the

organic phase is then separated off, washed with water
and evaporated. The residue is boiled in 200 ml.
toluene with 0.5 g. p-toluene-sulphonic acid on a
water separator until no more water separates. After
cboling. the toluene solution is washed with 5% aqueous
sodium hydrogen carbonate solution and water, dried
over anhydrous sodium sulphate and evaporated, The
4-(Eggggrépethylcyclohexyl)-4'-grhexy1oxystilbene
remaining behind is recrystallised from ethanol; yield
3l.5 q.

(b) Hydrogen is passed at ambient temperature
into a suspension of 1 g. palladium-charcoal (5% Pd)

in a solution of 20 g. 4-(trans-4-ethylcyclohexyl)-4'-

e e et e . ¢ o A+ e i A 42 S 2



sodi um hydr ogen carbonate solution and water, dried over anhydrous sod
sulphate %nd evapor at ed.” The' 4-(trans-4- ethylcyclohexyl) 4

‘n- hexyloxystllbene remai ning behind is recrystallised fromethanol: yield
31.5 g. (b)*Hydrogen is passed at anb%gnt tenperature into a suspension of
1%g. pall adiumcharcoal (5% Pd) in a Solution of 20 g.

4- (trans-4-et hyl cycl ohexyl)-4'- n- hexyl oxystil bene in 200 m . toluene
unti-| cessati grhekylosyhpilbgae ipt20@. mbubtelpent luntilheesmatiipn is
filtered off, the filtrate is orated and the

1-(4-(trans- 408t ﬁ?ﬁc?ﬂiSﬁGﬁ?I‘)‘PHn&yl §ubsequentle he caAtadviab) - et hane

remai ni ng behi,nd

fol | owi ng conﬁﬁuﬁaz 5§§5y5€§arﬁﬁe fron1F haqg£?°ggégéianb?fg g. The
| -14-(t 4 | h | th
L4 {trane. 41%—? |‘§T§§l¥ yie !B%ﬁ%’}?é"?ﬁ‘é“ﬁgﬁ %Bhiﬂm ot hano.

1-1

1-[4-(trans-4g ‘%éﬁ YhL- et hane,
1-[4-(trans-4- ﬁ uty s]xyi %Qnﬂ nyi H%4 n- d'lrﬂo&py oxyghenyf") et hane,
1-[4-(trans- 4igeae5y$ﬁy§£ﬁﬁﬁ3yl) J]I§Zd ethoxy- phenyl)-ethane, .
1-[4-(trans-4-n- )exylcyclohexyl) phenyl] 2- (4- met hoxy-

The following compounds are prepared analogously:-
1-[4-(trans-4-n-butylcyclohexyl )-phenyl ]-2-(4-n-heptyl-
6xyphenyl)-ethane, _
1-[4—(§£§g§f4-g¢butylcyclchexyl)-phenyl]~2-(4—grpentyl-
oxyphenyl )-ethane,
1-[4-(trans-4-n-propylcyclohexyl )-phenyl ]-2-(4-n-butyl-
oxyphenyl )-ethane,
1-[4-(trans-4-n-butylcyclohexyl)-phenyl ]-2-(4-n-propyl-
oxyphenyl )-ethane,
1-[4-(££§g§r4-grhexyl¢yciohexyl)-phenyl]-z-(4-ethoxy--
phenyl )-ethane, |
1-[4—(5592574-57hex§1cyclohexyl)-phenyl]-z-(4-methoxy-
phenyl)-ethane,
l-[4—(Esgggr4-2rpentylcyclohexyl)-phenyl]-2-(4-ethoxy—
phenyl )-ethane,
1-[4—(5535574-ethy1cyclohex§1)-phenyl]-2-(4—grbutyloxy-
phenyl )-ethane,.
1-[4-(5555574-meth§lcyclohexyl)-phenyl]-z-(4—grhexyloxy-
phenyl )-ethane.
Example 9.

(a) To a suspension of 16 g. aluminium chloride




phenyl ) et hane, 1-f4-(trans-4-n-pentylcycl ohexyl)-phenyl]-2-(4-ethoxy- A '
phenyl') -ethane, 1-[4-(trans-4-ethylcyclohexyl)-phenyl]-2-(4-n-butyl oxy- .2? ‘
phefiyl ) - et hane. 1-[4-(trans-4-nethyl cycl ohexyl)-phenyl]-2-(4-n-hexyl oxy-.
bhenyl ) -ethane. Examle 9. (a) To a suspensjon of 16 g. alum niumchloride

in 13 m . dichloronethane is added at -[efZ?, wWith stirring, a solution of
21.4 g. 4-n-butyl phenyl acetyl chloride in 8 m . dichloronethane. After 30

i rut es, | ut i f_20. 2 (1 Vil 1), - i
e, o solutinaal pf0: s drinsonand s PLAIM e A hes dhenzene [

A manner that thgtggggﬁpgtgrgogatiaﬁ_6§a§1jQﬂgDidiﬁuﬁhéyﬁﬁhéﬁyld ase

above [err]. Subsequently, the reaction mxture is further stirre or one

hour at [err] angnhilbefdeouned mDl OdichHiststietidn®S0 AEtey IO tnididesy Nl . of
35% aqueous hydrochloric acid. The organic phase is separated off, washed

neutral w th wat ar sofluttdnosfr 2002yglr o4rs( srah sHi-nHmiopyd oyl ohexyds)at ed.
The 2-(4- n-butyl phenyl)-4'-(trans-4-n-propyl cycl ohexyl)-aceto- phenone
remai ni ng behi ndbenzeser ¥8t 464 5 sell. fdighkoremethang dial.addad; dyoppise
[Fydr ogen i? passgg Lﬂgg géggggggiLgﬂkége in such a manner ﬁh;t the
temperature of the reaction mixture does not increase
above 0°C. Subsequently, the reaction mixture is
further stirred for one hour at Ooc. and then poured
into a mixture of 250 g. of ice and 75 ml. of 35%
! 'aqueous hydrochloric acid. The ofganic phase is
| separated off, washed neutral with water, dried éver
anhydrous sodium sulphate and evaporated.' The 2-(4-
grbutylphenyl)-4'-(E;gggf4;grpropy1cyclohexyl)-aceto-
f phenone remaining behind is recrystallised from
. ethanol; vyield: 23.7 g..
(b) Hydrogen is passed into a suspension of
0.5 g. palladium-charcoal (5% P4d) in a solution of
7 g. 2-(4-n-butylphenyl)-4'~(trans-4-n-propylcyclo-
hexyl)-acetophenone in 200 ml. ethanol at 35°%c. until
cessation of the take up of hydrogen. Subsequently,
the catalyst is filtered off, the filérate is evapor-
ated and the res@due is recrystallised from petroleum
ether (boiling range 40 - 60°C.): yield 6.2 g. 1-[4-
(trans-4-n-propylcyclohexyl)-phenyl ]-2-(4-n-butyl-
! phenyl)-ethane.

The following compounds are prepared analogously:-




0.5 ¢g. palladiumcharcoal (5% Pd) in a solution of 7 g. g:;)
. 2-T4-n-butyl phenyl )-4'-(trans-4-n-propyl cycl o- hexyl)-acetophenone in 20
~fl. ethanol at [err] until cessation of the take up of hydrogen.
Subsequently, the catalyst is fil terez ff, the filtrate is evapor- ated
and the residue is recrystallised from™etrol eumether (boiling range 40 -
[er\zr%L.); yield 6.2 g. 1-[4-

(trans-4-n- prgpylcyc! "1 R0y -1 Phenyi ).- yie. The
Fol Low ng commaiat St nl nERPRAKLREL,D) SihdhyL PRETVA JadteY
1-[4-(trans-4-n-hex Qﬁg&ghggﬁghephenyl]-2-(4-nethy|-_phenyl)-ethane,
1-[4-(trans-4-n-pentyl cycl ohexyl)-phenyl ]-2-(4-ethyl- phenyl)-ethane,

4- (trans- 41n{pefirhascchspeht: 8Ybhexyl F=pheriyh}d 2- PhasstyL-et hane,
4-(trans-4- nibu?m ohE’xz;?) -%ﬁgﬁw ] - 2’-2’((4- eﬁyl‘?p%henyl ) - etﬁhane,

4- (trans- 4- n- but phenglldkethbhephenyl | - 2- (4- n-butyl - phenyl) - et hane.

4- (trans-4-n-butyl cycl ohexyl)-phenyl ] - 2- (4- n- pent 1- phenyl) - et hane,
4-
4-

(trans- 41n] g transcAonepentyiaralohexyl k-phenyll-2plfermpranyiane,
(trans-4-ethyrc¥c|ohﬁsz%;ggenyl]-2-(4-n-hepty|- phenyl) - et hane,

-1
-
-
- [
-1
-

phenyl
1-[4-(trans-4-n-butylcyclohexyl)-phenyl ]-2-(4-ethyl-
phenyl)-ethane,
1-[4-(trans-4-n-butylcyclohexyl )-phenyl ]-2-(4-n-butyl-
phenyl)-ethane,
1-[4—(Eggggr4-grhuty1cyclohexyl)—phenyl]-z-(4-g—pentyl-
phenyl )-ethane,
1-[4-(2522574-5-prolecyclohexyl)-phenyl]-z-(4-grhutyl-
phényl)-ethane,
1-[4-(trans-4-ethylcyclohexyl)-phenyl ]-2-(4~-n~heptyl-
phenyl )-ethane,
1-[4-(trans-4-methylcyclohexyl )-phenyl ]-2-(4-n-hexyl-
phenyl )-ethane,
-l-[4—(Esgggr4-grpropylcyclohexyl)-phenyl]-z-(4-bromo-
phenyl )~ethane,
1-t4—(Eggg§r4-grhexyl¢yclohexylS-phenyl]-z-(4-chloro-_
~ phenyl)-ethane,
1-[4-(trans-4-ethylcyclohexyl)-phenyl ]-2-(4-fluoro-
phenyi)-eﬁhane,
1-{ 4-(trans-4-n-butylcyclohexyl )-phenyl]-2-(4-fluoro-
phenyl )-ethane, _
1-{ 4~ (trans-4-n-pentylcyclohexyl )-phenyl ]-2-(4-fluoro-
phenyl )-ethane. '




|- [«4- (t rans- 4- net hyl cycl ohexyl ) - phenyl ] - 2- (4- n- hexyl - phenyl) - et hane, h[
" f{l-4-(trans-4-n-p ropyl cycl ohexyl)-phenyl ] - 2- (4-brono- phenyl) -et hane,

1-[4f?trans-4-n-hexylcyclohexyl)-phenyl]-2-(4-chloro- phenyl ) - et hane,

- [ 4- (trans-4-et hyl cycl ohexyl) - phenyl ] - 2- ¢ZA24#1 uor o- phenyl) - et hane,
1-4-(trans-4-n-butylcyclohexyl)-phenyl]-z- -fluoro- phenyl)-ethane,

1-[ 4- (trans-4-n-pentyl cycl ohexyl)-phenyl]-2-(4-fl uoro- phenyl)-ethane.
Fxawpl e 10. Anal ig 8 Exanmpl e 4(b), 1-[4-(trans-4-n- :
propylcyclohexyl%ggﬁényk¥r2-(4-bronnpheny|)-ethane is reacted with cuprous
cyani de in pyrldlne/hkggabgéougy I €y | 1& HYE, 1-[4-(trans-4-n-

-[4- (trans-4-n-propyl cycl ohexyl’)- phenyl]-2-(4-cyanophenyTJ-et hahe; mp.
36 0C. The fol | opirBgyteydbonety b)colbeepb]-<2l- (hbrgmiptetyl )-ethane is
r(4-(trans-4-n-hepty cycl ohexyl ) - phenyl ] -2-(4-cyano- phenyl) - et hane,

1-[ 4- (t r ans- 4- n- peagtedcwith xqupraie myinizig 4n \pyridigeyN-methyillane. The
f ol | owi ng Exanpl es descri be the use, cord- ing to the present invention,

of conpounds of p¥reelidonente give 4dinansrésnypropylicycdoheraril)-ne
phenyl ]-2-(4~cyanophenyl )-ethane;: m.p. 36%%.

The following compounds are prepared analogously:-
1-[4-(trans-4-n-heptylcyclohexyl)-phenyl]-2-(4-cyano-
phenyl )-ethane, '
1-[4-(trans-4-n-butylcyclohexyl)-phenyl]-2-(4-cyano~
phenyl)-ethane. |
The following Examples describe the use, accord-
ing to the present invention, of compounds of general
forﬁula (I) as components of liquid crystalline
dielectrics:
Example 11.
| A dielectric of
19% 4~(Egggg—4-2rpropylcyclohexyl)-benzonitrile,
29% 4-(trans-4-n-pentylcyclohexyl)-~benzonitrile,
20% 4-(trans-4-n-heptylcyclohexyl)-benzonitrile,
12% trans-4-n-pentyl-(4'-cyanobiphenylyl-4)-cyclohexane,
20% 1-[4—(g;gggr4-5rpropylcyclohexyl)-phenyl]-z-(4;gr
butylphenyl )-ethane
has a clear point of 76°c., a threshold voltage in the
twisted nematic cell of l.é v (20°.) and a viscosity

of 24 cst at 20°%c.




dicel ectrics: Exanple 11. Ad| electric of 19% _ @
4 trans-4-n-propyl cyct chexyl )Zbenzonitrile, 29% '

& (trans-4-n-pentyl cycl ohexyl)-benzonitrile, 20%

4 (trans-4-n-heptyl cycl ohexyl) - benzon; rile, 12%trans-4-n-pentyl-(4
8yanob|phenylyl 4) - cycl ohexane, 20%

1-[4- (trans-4-n-propyl cycl ohexylL) - phenyl ] - 2- (4-n- butyl phenyl ) -ethane has a
cl ear point of ed2hreshold voltage in the twi sted nematic cell of

1.8 V(20 C.) and a viscosity of 24 ¢St at 200C. 26 Exanmple 12. A
dielectric of 19% 4- (A rireslettrigr @fyl cycl ohexyl ) - benzonitrile. 28%

4- (trans-4-n-pentyl cycl ohexyl)-benzonitrile, 11%
t rans- 4- n- pent 93%/4“' ﬁmﬁmmv @ycéybpméiahenzgo%rile.

L R IR B ASRAIERL, £

t 20% 1-
((az ﬁrbutyl phené/'llfé AT i&agéggyrlei BS?%%“’%‘?‘SF%?%#;]"&’TT\Y%JS%?’&a%ftage
of 2.0 V (at [9ighd a-RidadsbSh0prbyyREyaToficky?)-BOSbic acid (4-

propylphenyl) ester
12% 4-(trans-4-n-propylcyclohexyl)-benzoic acid (trans-
| 4-n-propylcyclohexyl ester

20% 1- [h—érans-—- A-n-propylcyclohexyl )-phenyl] -2=
(4-n-butylphenyl )-ethane.

has a clear point of 91%., a threshold voltage of 2.0 V

(at 20%c.) and a viscosity of 32 cSt at 20°¢,




dainms 1. Li quid crystalllne trans-cycl ohexyl phenyl derivatives of t
g@malfmmﬂa-RS R4 [err]” wherein X is a [err] or -S-CH2- radi
[[err}] is an al kyl radical contalnlng up to 8 carbon atons, R2 is an alk
Jor; al koxy radical containing-up to 8 carbon atons or a fluorine, chlorine
or brom ne atom or a cyano group and?ﬁgrr] and R are 10 hydr ogen at ons or
niéof these synbols also represents a fluorine, chlorine or brom ne atom
S cyano group, with the proviso thgé R and R4 both represent hydrogen
atons when X is a [err] radical or R uorine, chlorine-or brom ne
atomor a cyano 15 group. 2. tran- Cycl ohexyl phenyl derivatives
accordi ng to k) ai mpiquid kryistaldiaenkebasecyptohékgaphengkenpl i fied. 3.
A liquid crystalline dielectric for electro- optical indicator elements,
wherein it coedivatiMe@f theagenemwalt fammudact-ohexyl phenyl derivative
according to claim1. 4. Li quid cr stalllne dielectrics for electro-
optical indicator elenents accordlng substantially as

her ei nbef ore descri bed gxenpl d 25 An el ectro-opti cal
i ndi cat or el ement lmised @ @ (1)

S wherein X is a -CHZ-CHZ-. -CHZ-O-. -CHZ-S-, -O-CHZ-

or -s-cnz- radical, Rl is an alkyl radical containing
up to 8 carbon atoms, Rz is_an_alkyl or alkoxy radical
containing up to 8 carbon atoms or a fluorine, chlorine
or bromine atom or a cyano group and R3 and R4 are
10 hydrogen atoms'or one of these symbols also represents
a fluorine, chlorine or bromine atom or a cyano group,
H with the proviso that R3 and R@ both represent
hydrogen atoms when X is a -CHZ-cnz- radical or R2
is a fluorine, chlorine or bromine atom or a cyano
15 group.
2. gsggngyclohexylphgnyl derivatives according to
claim 1 which are hereinbefore specifically exemplified.
3. A liquid crystalline dielectric for electro-
optical indicator elements, wherein it contains at
20 least one trans-cyclohexylphenyl derivative according
to claim 1, |
4, Liquid crystalline dielectrics for electro-
optical indicator elements according to claim 3,
substantially as hereinbefore described and exemplified.
25 S. - An electro-optical indicator elemént based on a
e

Y A




|t qui~rd crystal cell, wherein it contains a liquid crystalline dielectric
aggording to claim 3. S

3 o (51

<4
& liquid crystal cell, wherein it contains a liquid

crystalline dielectric according to claim 3.
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