-1 - EP 0334911 Bl Descriiption The invention relates to
substituted phenyl trifluoromethyl ethers of the fornula | [err] 5 I n
wWwhich [err] is Hor alkyl having 1-18 C atons ‘i n which one or nore
[err] groups may al so be replaced by -Ex, 1-Q-, -S and/ orgp @334941ErEy t WO
heteroatons are not linked directly to one another, or perfluoroal kyl 10
havi ng 1-18 Cﬁ”ltoms I n, which one or nore CF2 groups nmay al so be replaced by
[err] -E-, esaripbtiPR, O, where two heteroatons are not |inked
directly to one anot heThe E invention CHélgtés-Gd GubstGHGtdd(- Ghexyl"H CX,

15 X S Y or hal ogen, [err]
| ndependent |y o? %ﬁéﬂé?\%%%]' ethers célflé%cyccﬁn e>(<:c‘)1: ene, -in which one or

two non-adja- 20 cent [err] groups may al so be replaced by -0-

and/or S atongga_kad: gy)chh_ezaerLgef 1,4- bicyclo- (2.2.2) o_-gtyl ene,
pi peridine-1,4-diyl or ®1, 4-phen- ylene in which one or nore CH groups may..

be repl aced by N, which is unsubstituted or nonosub- 25 stituted
or pol ysulssti tig aghien hal ogen atons and/or CN and/or [err] groups, [err]
is -O-CO, [err] or a single bond, [err] 30 si ngl e bond, - 2-
[err] Is a 1, 4- phenyl ene group which is unsubstituted-

R? is H or alkyl having 1-18 C atoms in which one or

more CH; groups may also be replaced by -E-, -0-,
-8- and/or -CO-, where two heteroatoms are not
linked directly to one another, or perfluoroalkyl

10 having 1-18 C atoms in which one or more CF,
groups may also be replaced by -CH,-, -E-, -0-,
-S- and/or -CO-, where two heteroatoms are not
linked directly to one another,

E is CH=CX, CX=CH, C=C, CHY, CX-CH or c§-cx,
15

X is ¥, CH; or H,

Y is CN, NCS, NCO or halogen,

A' and A?, independently of one another, are each

1l,4-cyclohexylene, in which one or two non-adja-

20 cent CH, groups may also be replaced by -0-

and/or S atoms, 1,4-cyclohexenylene, 1,4-bicyclo-

(2.2.2)octylene, piperidine-1,4-diyl or 1,4-phen-

yléne, in which one or more CH groups may be

replaced by N, which is unsubstituted or monosub-

25 stituted or polysubstituted by halogen atoms
and/or CN and/or CH, groups, '

zl is -o-co- ’ -CH2°" r -OCH:- rs -cHzcnz- ’ -CH=CH- or a
- single bond, -

z? is -C0-0-, -CH,0-, -OCH,-, -CH,CH,-, -CH=CH- or a
30 single bond,



i

[err] groups,
Merr] or a si
unsubsti tut ed

and 5 n iIs 0, 1 or 2, wwth the provisos that a)

‘or nonosubstituted or ponSubspituted by hal ogen atons and/or CN and/or

ngle bond in the case where n = 0 or 1, [err]al koxy and [err]

1, 4- phenyl ene, 10 - 2apd b)

4-phenyl trifl uoronet hoxybenzene is excepted, and to the use thereof as
A1=i5qui d- Cilyﬁa a1|;4l-bnen9na§escgr5ap m&&anasoruﬁunwilcﬂdeed:el ow,
cycl ohexyl ene .gr.oup, e ig al, 4-cycl ohexenyl.ene group,
i oxane, 25 RAYASRREINIG G5 Boly brba ki Htad by BAhaHem, oup.
phenyl eneatgpma pand¥alr | CN sand/foxli CHy- groughsyl group, Pyr is a
pyrimdi ne- 2, -&Hyl group and Bi is a bicyclo(2,2,2)octylene group, 20
where Cyc and/or Phe may be unsubstituted or substituted by one or nore
and/or [err] groups and/or CN groups. The compounds of the

Genponents in
Cyc is a l,4-
Dois a1, 3-
Phe is a 1, 4-

hal ogen at ons
formula | gan
particul ar 25
tw sted cell,

been di scl ose

e used gs gopyeng,s in liquid-crystalline phases, in
~for displays which are based on the principle of the

t he guest/ host effect, the effect of deformation of aligned
phases or the wiftleathefprbviaes g t eri ng. Sinilar conpounds have al ready

d: 30 V.V. Titov et al. (M. Cryst. Liq. Cryst., 47,

1978, 1-5) have investigated the nesogenic properties of
p-trifl uorometaloxybenZZdi tsacCl,0est eOCH, HOWCERCH, + heGH=CR~ sai @ sdngdee t he

OF M SITEC G PgoePn 8 dagh AATel w0l 0 "BYCL, " BhaLl Uiy OW

tendency to f

dielectric anisotropy

10

15

and A' = A? = A’ = unsubstituted 1,4-phenylene,
and _
b) 4-phenyltrifluorocmethoxybenzene is excepted,

1/ 2,

and to_the use thereof as components in liquid-crystal-

line phases.
~For reasons of simplicity below, Cyc is a 1,4-
cyclohexylene group, Che is a 1,4-cyclohexenylene group,

" Dio is a 1,3-dioxane-2,5-diyl group, Dit is a 1,3-

20

25

30

35

dithiane-2,5-diyl group, Phe is a 1,4-phenylene group,
Pyd is a pyridine-z,SFdiyl group, Pyr is a pyrimidine-
2,5-diyl group and Bi is a bicyclo(2,2,2)octylene group,
where Cyc and/or Phe may be unsubstituted or substituted
by one or more halogen atoms and/or CH, groups and/or CN
groups. .

The compounds of the formula I can be used as
components in liquid-crystalline phases, in particular
for displays which are based on the principle of the
twisted cell, the guest/host effect, the effect of
deformation of aligned phases or the effect of dynamic
scattering. '

Similar compounds have already been disclosed:
V.V. Titov et al. (Mol. Cryst. Lig. Cryst., 47, 1/2,
1978, 1-5) have ihvestigated the mesogenic properties of
p-trifluoromethoxybenzoic acid esters. However, these are
said to have the tendency to form smectic phases and, in
addition, have relatively 1low dielectric anisotropy

values.



-3- DE-A 35 11 111 describes conpounds of the fornula- [err] O However,

t hese conpounds do not have any |iquid-crystal- |ine phases. US Patent No.
%4, 157, 344 describes the preparation 5 of

4-phenyl trifl uoronet hoxybenzene, but cogtains no indication that
trifluoromethoxybenzene derivatives of this type are at all suitable as
conponents of |iquid- pEySt38 ll1nd1phaeseribés toupoun@s SECEHd Ecripelal Of
di scovering novel 10 stable |iquid-crystalline or nesogenic conpounds
which are suitable as conpo eng s of | i d- stal |l i ne phases and, in

particul ar, have co %ég ' And relatively high dlelectric
ani sotropy. It has n va o SUntiRChs t ke 22-5, fdrnula | are
hi ghly suitable as conponen Of

crystal line phases. In particular,
they have conparative- |y |ow viscosities. They can be used to obtain

stabl e |iqui dgdwestert, '%@%&ﬁﬂﬁﬂ&ﬂ@&v@%i& &ﬂﬂ%ﬁﬂl-
advant ageous %glues f'or optical and dielectrical ani'sotropy. In

addition, the [ &f compounds of the forrrul a | considerably extends,
very general ly, the rag®atient nuu.d4p15m;au|m&m@mmpm'pa&aeﬂi@n

sui t abl e, fron1 arj Qus_.a i onal _.noint.,s of view, h Loduction 25
]9!‘ : leIu:c d- crlys %I I uﬁﬁ%ﬁ@;ﬁ? RELe heb'fgd nu?ﬁzf:fgzezi br oad
ie of appl ilewddi p n luoroplethoxybenzene | dempiw: S
Gonpounds can cil ¢! SefbdSa @8I 'likalf1 U4 Moty €l Y BEANY g gahases
ntly c t

are predom na osed conpounds of or nmul be added
to |iquid- crmzﬂqai]#é-%ﬁmﬂerl al s made of other classes of conpounds in

order, for exanple, taHeihventeohhRadi the object of discovering novel
10 stable liquid-crystalline or mesogenic compounds which

are suitable as components of liquid-crystalline phases

and, in particular, have comparatively low viscosity and

relatively high dielectric anisotropy.
It has now been found that compounds of the
15 formula I are highly suitable as components of liquid-
crystalline phas'es. In particular, they have comparative-
ly low viscosities. They can be used to obtain stable
liquid-crystalline phases having a broad mesophase range
and advantageous values for optical and dielectrical
20 anisotropy.

In addition, the provision of compounds of the
formula I considerably extends, very'generally, the range
of liquid-crystalline substances which are suitable, from

-wvarious applicational points of view, for the production
25 of liquid-crystalline mixtures. _ '

The compounds of the formula I have a broad field
of application. Depending on the choice of substituents,
these compounds can be used as base materials of which
liquid-crystalline phases are predominantly composed, or

30 compounds of the formula I can be added to liquid-
crystalline base materials made of other classes of
compounds in order, for example, to influence the di-
electrical and/or optical anisotropy of a dielectric of
this type and/or to optimise its threshold voltage and/or

35 its viscosity. ' "



el ectrical and/or optical anisotropy of a dielectric of this type and/or to
optimse its threshold voltage and/or 35 Its viscosity. -4- The
Tonmpounds of the formula | are colourless in the pure state and form

| i quid-crystalline nesophases in a tenpergture range which is favourable
for electroopti- cal use. Thy are stable chem cally, thermally and agai nst

5 light. The inventiThe tdeifipsehdd 65 tthd NEoRIID UNdirdfcdlud gl in.| and
to the use of these conpounds as £o0 ent,s. of |iqui.d-crystall.ine phases.
The i nvention i kSRS ad ot ekt gxyqeitine madonbased 47 10
I ng at | east anceperaburefrange whinl dd favburablie)fick eldrecttradopliispl ay
el enents, in i a r | | eIﬁ?%? !M.lﬁ*l N such
phases. Abovepgi:n%"@e%'ow, §J[ g(ri'h gﬁ%ggﬁg&n%‘%?%'i ndi ca el, un ea?s ﬁépt?essl y
stat ed ot Her wilkghtis The conpounds of the fornmula I accordingly

cover conpounds cont aigid0iAventioAS thhs! Re1utes’ ¥dULRE bBmPBUnkE: d€r ']
20 conpounds _contai ni n ree rlngs Qf the sub-fornulae Ic to |f: [err]

th
and conpounds Tt ng&gf obir 39d,gEoorthe,cusap %, Fhege | PPRPYRAS| &8
-5- O these, doxponeritd hofs liquidvdryatialline plases. The invention

furthermore relates to liquid-crystalline phases contain-
10 ing at least one compound of the formula I and to liquid-
- _ crystal display elements, in particular electrooptical
display- elements, which contain such phases.
Above and below, R', A', Z', n, A? 2’ and A’ have
the meaning indicated, unless expressly stated otherwise.
15 The compounds of the formula I accordingly cover
compounds containing two rings of the sub-formulae Ia and
Ib:

al-Asz3-ocr3 . la

R'-a2-z2-a%-ocF, S Ib

20 compounds containing three rings of the sub-formulae Ic

to If:
rRl-al-a2- 3-OCF3 - Ic
Rl-Al-Zl-Az-Zz-A3-OCF3 14
rl-al-z1-a2.a3-0cF Ie
1 .1 .2 02 23 e
25 rt-al-a?-z2-a-ocr, . If

and compounds containing four rings of the sub-formulae

Ig to In:
sl-al-al-aZ-a%-ocF, | 1q
R}-al-zt-al-a%-a3-ocr, Ih
aloaloal-zl-a2-ad-ocF, 1i
30 Rl-Al-Al- 2_22_A3_°ct3 : ij
R-al-zl-al-zt-a2-a3-ocF, Ik
ri-al-ztoatoa2.z2-a’-ocr, 11
rl-al-al-zt-a?-z2-a3-ocF, | Im
rb-al-zloatozloa?.z-a-ocr, - In



Id, le, If, Ih, IJj and Il are particularly preferred. The preferred
conpounds of the sub-formula la cover those of the sub-fornmulae laa to |af:
Jerr] O these, those of the fornulae laa, lab, lad and lae are
particularly preferred. The preferred canmgounds of the sub-fornula I b cover
t hose of the sub-fornulae Iba to Ibl: [err] The preferred conmpounds of the

sgb-zfrnﬁla lc 25 coafrthae&e Fhob?eoiuhgbfkﬁwéﬁaﬁhﬁidd)ﬂdﬁiIﬂﬁ”I%r d
- 6- t hese, or ae and lcf are i cu referred.
The pref orred EonpEandtE o Tenetd B5AcF A58 mekr L ER Y SHp kel

sub- f or mul ae Ida to Idkhe[gne]feﬁed compound# e ofr cflee r subefopmudds Id t he
sub-f ornmul ae | e S h u a ea.t I [err] The
preferred conp‘g %is( %?$?ﬁe8§u%h%o§?r§ﬁlgo%’$ﬁ%é f%%vg? ?ﬁ%ge of the
sub-fornmulae Ifa to Ifm [err] -7- [err] The preferred conpounds of the

sub-fornulge Ig tg}.’lﬁle-ﬂﬁbmr those of the sub-formulae lo fQalv: [err]
In the corrpoundslgt 610 h Eq% above and bel ow,

3 Iab
R'-Pyr-phe-ocF, lac
R'-Pyd-Phe-oCF, lad
R -Cyc-Phe-oCF, | lae
w 10 Rl-Che-Phe-OCF3 ' Iaf

Of these, those of the formulae Iaa, Iab, Iad and
Iae are particularly preferred.

The preferred compounds of the sub-formula Ib
cover those of the sub-formulée Iba to Ibl:

al

15 Phe CHZCI-.!Z-Phe--ocr-'3 . Iba
Rl-phe-ocH ,~Phe-OCF, Ibb
1~Cyc-CH2”Hz-Phe-OCF3 ' Ibc

1.2
Rl Az-cazcnz-me-ocs3 Ibe
R"-A®-~CH,0-Phe-OCF, IbE

1,2
20 R -A ~OCH,-Phe~OCF, - Ibg
rl.a2 ~C00-Phe-OCF, Ibh
rl -Che-cnzcaz-phe-ocr3 - 1bj
R'-Cyc-co0-Phe-OCF, . 1bl

The preferred compounds of the sub-formula Ic
25 cover those of the sub-formulae Ica to Ici: '

R}-Phe-Phe-Phe-OCF, Ica

' l-Phe-Dlo-Phe-OCF3 ' Icb
-Cyc-Cyc-Phe-OCF3 _ Icc
R!-pPyd-Phe-Phe-oCF, Ted
R}-Pyr-Phe-Phe-OCF, Ice

30 R!~Cyc-Phe-Phe-OCF, . lef
R!-Dio-Phe-Phe-OCF, | Icg
Rl-Che-Phe-Phe-OCF3 Ich

-Phe-Che-Phe-OCF3 ’Ici



‘[err] Is preferably alkyl, furthernore al koxy. [err] are 25 preferably
Phe, Cyc, Che, Pyd, Pyr or Dio. The conpounds of the formula | preferably
“contain no nore than one of the radicals Bi, Pyd, Pyr, Dio and Dit. [err]
is preferably also an al kyl group in whicg two adjacent [err] groups have
been replaced by -0- and -CO or 30 -CO and -0-. Furthernore, [err] is
preferably an al kyl groBiEHese)hi thoswecof cthié PonmplaesIbecande fefcateby
[err] or -CH=CH- . .Preferred c ounds of the fornmula I and of all the
sub-f or mul ae W%"éﬁ‘%é’ri%%‘ﬁe Al and/or A2 is 35 (are)

1, 4- phenyl ene whi ch | Sheubpreferzedbronpoundsnoef ther subrformilandd 72
are preferabl ' w | | REf@nably [err]

Furt her nore t°§§?§%§$%ﬁe - or%'rd[erﬂiﬁ are 5 preferred for z1
and Z2. A3 in prefgrably 1. 4-phenyl ene group which is unsubstituted or
substitutgd by on® GP@W@QFP%%B.‘ Oﬁﬂgl ow ng conpounds of t¥&fornula
(sic) 1 to 13 areplaphecglapiv-zRephe-otrf the lateral ly substjdm- 10

ted conpounds: [erg] [err, [ery] 5 3 1f [err] is an alkyl

radi cal or an alk | cyd-tziaahé)eoetg aight-chain or branciidg It is
preferably straig ﬂ.—_P&g'_ J _2_} 4 &5%6, 7, 8 or 9 Catonseand is-
accordingly prefe ib (ﬁ/{ﬁﬁp%&o Il?e'k)% , pentyl, hexyl, heptIy , octyl,
nonyl, ethoxy, pr&efhe -(Bm-zz-Phe-OCF3 lag

- 10 R*-Pyr-zl-phe-z®-Phe-ocF, 1dg
R}-phe-z}-pyr-z%-phe-ocF, 1dh
R}-Phe-z!-cyc-z®-Phe-ocF, 1di
R1-Dio-2"-Phe-z2-Phe-oCF, 1dj
R}-Che-2'-phe-z2-Phe-OCF, Tdk

15 The preferred compounds of the sub-formulae Ie’

cover those of the sub-formulae Iea to Iei:

R}-Pyr-z!-Phe-Phe-OCF, lea
R}-Dio-2z-Phe~Phe-ocCF, Ieb
R'-Cyc-z!-Phe-Phe-OCF, ' lec
R}-Phe-z}-Cyc-Phe-OCF, Ied

20 R}-cyc-zl-cyc-Phe-ocF, Iee
R}-Phe-z!-Dio-Phe-OCF, Tef
R}-Pyd-z'-Phe-Phe-OCF, ' leg
R'-Phe-z}-Pyr-Phe-oCF, - 1eh
R1-Phe-zl-che-Phe-oCF, Tei

The preferred compounds of the sub-formula If
25 cover those of the sub-formulae Ifa to Ifm:

R}-Pyr-Phe-22-Phe-OCF, | 1fa
R} -Pyr-Phe-OCH,-Phe-OCF, . 1£b
R!-Phe-Phe-z2-Phe-0CF, 1fc



10

pent oxy, heptyl oxy, - octyloxy or nonyloxy, furthernore
also nethyl, nethoxy, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
decyl oxy, undecyl oxy, tridecyloxy or tetradecyl oxy. Oxaal kyl is preferably
strai ght-chain 2-oxapropyl 15 (= nethoxymgthyl), 2- (= ethoxynethyl) or
3-oxabutyl (= 2-methoxymethyl), 2-, 3- or 4-oxapentyl, 2-, 3-, 4- or 5-
oxahexyl, 2-, 3- 4-, 5- or 6-oxaheptyl, 2-, 3-, 4-, 5-, 6- or 7-oxaoctyl,
2-, 3-, 4-, 5-, 7- or 8 oxanonyl or 2-, 3-, 4-, 5-, 6-, 7-, 8- or
9- oxadecyl . 20 is an al kyl radical in whi ch a CH2 group is
repl aced by - C:H:(B%"CYQ"%Pl)e‘EQQanﬁ -chain or branched. It ikdreferably
straight-chain a J@gc i@.é@ é‘ga:r.pﬁ‘é-obg- is accordingly prefefgbly vinyl,
prop-1- or prop(six of but (sic)-3-enyl, pen -1- 25
-2-, -3- or pent( QréKETZ Ibcrsz -3-, <4- or hex(3|c) enyl ,
hept-1-, g2-, -beqphé-z%epmer SIC) 6 enyl oct - 1- -2°1£g3-, -4-, .
-5-, -6- or oct( I: 2 z : -4-, - 5- or
non( si c) - 8-enyl , %&é 2 Ogh%396F34_ 5- - 6-, -7- g%? -8--or
dec(sic)-9-enyl . EiﬁﬁhngMdtﬁ tnbe+6€Eyla 1 haV|ng a branched wi £y group
[err] may occa5| énﬁ%LﬁﬂQLo gpe to better solubility |r¢ffe
customary |iquid- yst pase madterials, but in particular’ as chira
dopes if they aré‘dﬁﬁh@%@h?’%cr?bﬁ'ogggpounds of the formula I ing [err]
Dbhases ewbeU|tabh _§9g-pﬁgg g@gpd di-spl ays. Branchedpgyoups of ~
this typé general |y contain no® re than ne chai n branch. Pre erred
branched 10 radRcaf¥crBherCHyCE,2RRe2PG 3 2-butyl (= 1-met hyFHRopyl ),
i sobutyl (= 2-nethylpropyl), 2-methylbutyl, isopentyl (= 3-nethylbutyl),
2- met hyl pentyl , 3- et hyl pentyl,
The preferred compounds of the sub- formulae Ig to
15 In cover those of the sub-formulae Io to Iv: '
-Cyc-Cyc-Phe—Phe-OCF Io
Rl-Al ~CH,0- Al-Az-Phe-OCF3 Ip
l-Cyc-Cyc-zl-Az-Phe-OCI-‘3 iq
n -al-at-a%-cu,cn,-Phe-0CF, Ir
20 Rl-Phe- zl-Phe-zl-DJ.o-Phe-OCE'3 Is
1-Phe-z1-pne-rhe-z -Phe~-OCF, It
R-al-al-coo-a2-z2-Phe-oCF, Iv
In the compounds of the formulae above and below,
R is preferably alkyl, furthermore alkoxy. A®' and A? are
25 preferably Phe, Cyc, Che, Pyd, Pyr or Dio. The compounds
of the formula I preferably contain no more than one of
the radicals Bi, Pyd, Pyr, Dio and Dit.
R! is preferably also an alkyl group in which two -
adjacent CH, groups have been replaced by -O- and -CO- or
30 -CO- and -0-. Furthermore, R' is preferably an alkyl
group in which one CH, group has been replaced by -C=C-
or -CH=CH-. .
Preferred compounds of the formula I and of all
the sub-formulae are also those in which A' and/or A? is
35 (are) 1,4-phenylene which is substituted by one or more

hexyl oxy,



2- et hyl hexyl , 2- propyl pentyl, 2-octyl, i sopropoxy, 2-nethyl propoxy,
. 2- et hyl but oxy, 3- net hyl but oxy, 15 2- met hyl pent oxy,

- net hyl pent oxy, 2- et hyl hexoxy, 1-nmethyl hexoxy, 2-octyl oxy,
2- oxa- 3- et hyl butyl, 3-oxa-4- nethyl pentylg, -4- net hyl hexyl, 2-nonyl,
2-decyl, 2-dodecyl, 6-nethyloctoxy, 6-nethyl-octanoyl oxy,
5~met hyl hept ylpxaeomgl bonyl , 2-net hyl butyryl oxy, 3-nethyl val eryl oxy, 4- 20

met hyl hexanoyl oxy, 2-ghl ora- pr,epi onyl ox -chl orp- 3- t hyl but yry| oxy,

2- chl or o- 4- met hyl val er¥ylI of?fa Z%Chlﬁ%- %’)‘[%?Fé? I &%ﬁ"aﬁs' a"}/‘i

2- met hyl - 3- ox apaepnydaxily 2- preferablyox ot CH, - For mllEa0+ corer s-O00B,-.

racemat es of t gm‘y,g?s e_gph.cal _ Lpoges,_ @b xt S

thereof. In the %?rm al, %r@%ﬁrt%@?nﬁre gﬁ erng?i ve?l'i]ydcﬁn ad

~perfluorodt ky|Prakerred| fond| agd2°8, 4, 5 6, 7, 8 or 9 C atoms. O these
conpounds of the formpa jlg PwbMrdBy ¥ 1, 4LPhéRYIVAECgrblPS Whilch is

preferred in which at, | east one qQf the radicals present therein has one of
the preferred ?b’st‘ﬁﬁéc%ﬁeﬂgb? tyke &%&R@?Bf“f‘he"f%’?%?a l,

preferred stereoi sonercherfollvising koupouhdshefCyheafdrmuper (siidle BTko
rings are trans;y 1,.4-di b.situlse.T § bqy N~ 4Ll Qned f.or mul ae
whi ch cont ai nn"'(?n(]aa ot %%{:e:.%zt ® rae?(ﬁsr%re%of 3’?&%&%‘&&%%&‘%&" ﬁ%ﬁ%l ude
the two 206 pdwd iqompoursis®ers. The 1, 4-cycl ohexenyl ene group preferably
has the - followng structures: [err] The conpounds of the formula | are”

par epared by methods kno I" se, as described in the literature (for
exanpl e in the stddR r&s as Houben-Weyl, 5  Methodenider

Organi schen Chem.e [ Metho of Organic

I*F
R-cyc-{ 0 ,~0cF,
s/ 3 -2
Rl-Phe-Q-OCB 3
F F

- F L ’
1,2 .2/ 5 |
al-Az-zz- -0CF, 5
F F

15 L | F | | .
r'-al-a2-( o S -ocF, 6

F F

ri-al. -{ 0 }-ocF, 8
F F ' -

RY-(al-zl) -aZ-z%2-( o S-OCF:" 9



Chenistry], Georg-Thiene Verlag, Stuttgart, Vol. IX pp. 867 ff.), nanely
under the reaction conditions -which are known and suitable for the
¥ eacti ons nentioned Variants which are known per se, but not described

here in greater detall can also be ysed here. If desired, the
starting naterlals g be for| situ in a manner such that they
are not iso- Iateda rno< ctpbut i nstead reacted jpurther to

Thus, conpounds of the
ound mhlch,othermnse

formthe conpounds of the foPnuIa l.
formula I can be prepared by reduci

corresponds to the fornmula I, but contains one or nore reducible groups
and/or C-C bonds in place of H atoms. Suitable reducible groups are
preferably carbonyl 420 1 gjoups; n i cul ar keto groups, furthernore,
for exanple, fr eB =6A"-85tgmi(f e =ihyd eOfF, groups or aromatigally
bound hal ogen atons. Preferred ti terlals for the reduction
correspond to the fornula I, but gcontaigh a cycl ohexene ring or

cycl ohexanone ring in 25 place of a cycl ohexane ring and/or a -CH=CH
group in place of a [err] . CO- group in place of aferr]
group and/or a freRlRoxi : -doﬁ@or exanple in the {%ynqof its
p-tol uenesul fonate) OH gr e f H &t om 30

reducti on can be carri edgfut, %pr exmapl e, by catal ytic hydrogenation at
lenperatures between aboﬁt [er ] and about -200[err] and at pressures

bet ween about 1 and 20Q _Dbar i..an inert solvent, for exanple an al cohol ,
Qp,be@anol, an ether, such as 35

such as nmethanol, gthdngl
t et rahydr of ur an (THF) or Ai 0 £ "an3dester, such as ethyl - ]k?-

acetate, a carboxyllg acid,_ such as acetic acid or a hydrocarbon, such as
cycl ohexane. Suit abl cataFysts are
5 If R® is an alkyl radical or an alkoxy radical,

it may be straight-chain or branched. It is preferably
straight-chain, has 2, 3, 4, 5, 6, 7, 8 or 9 C atoms and
is accordingly preferably ethyl, propyl, butyl, pentyl,

hexyl, heptyl, octyl, nonyl, ethoxy, propoxy, butoxy,

10 pentoxy, hexyloxy, heptyloxy, octyloxy or nonyloxy,
furthermore also methyl, methoxy, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, decyloxy, undecyloxy,
tridecyloxy or tetradecyloxy.

Oxaalkyl is preferably straight-chain 2-oxapropyl

15 (= methoxymethyl), 2- (= ethoxymethyl) or 3-oxabutyl (=

' 2-methoxymethyl), 2-, 3- or 4-oxapentyl, 2-, 3-, 4- or 5~
oxahexyl, 2-, 3-, 4-, 5- or 6- -oxaheptyl, 2-, 3-, 4-, 5-,
6- or 7-oxaoctyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-oxanonyl or
2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-oxadecyl.

20 If R' is an alkyl radical in which a CH, group is
replaced by -CH=CH-, it may be straight-chain or
branched. It is preferably straight-chain and has 2 to 10
C atoms. It is accordingly preferably vinyl, prop-1- or
prop(sic)-2-enyl, but-1-, -2- or but(sic)-3-enyl, pent-1-

25 + =2=, ~3- or pent(sic)-4-enyl, hex-1-, -2-, -3-, -4- or
hex(sic)-5-enyl, hept-1-, -2-, -3-, -4-, -5- or hept-
(sic)-6-enyl, oct-1-, -2-, -3-, -4-, -5-, -6- or
oct(sic)-7-enyl, non-1-, -2-, -3-, -4-, -5-, -6-, -7- or
non(sic)-8-enyl, or dec-1-, -2-, -3-, -4-, -5-, -6-, -7-,



expedi ently noble netals, such as Pt or Pd, which can be enployed in the.
form of oxides (for exanple PtQ2 or PdO, 5 on a support (for exanple Pd on
‘charcoal , calciumcar- bonate or strontium carbonate) or in finely divided
form Ketones can al so be reduced by the qgthod of C emensen (usi-ng zinc,
.amal gamated zinc or tin and hydrochloric acid, expediently in agueous
alcoholic 10 .golatt idee Qid)9len)E Ierogeneous phase with ater/tol uene at

t enper at ures bet ween out 80 an od of Wl ff Ki shner
(usi ng hydrazine, exp dftﬁg‘e}pr“' ié Eeh%'f@ hed wind,
Tg(]—l, : n aI hi gheouwi R} ng:agolumsim]:ﬂ.lasbél Oetiyémgl ymd oo ]tcbretﬂid”zyl ene
gl yco rag ur we . 0
correspondi nga%oolt‘n%;%iﬁid@ Qﬁ% ?uﬁs%% q’h%qqz ?.#%ﬁ:&.]}: geroE’prgsst and/ or .
[err] bri dges matexiaks, ch‘ﬂt rimmwm e chipladx dopesi d-efstémee' passi bl e,

for exanple, apHiddlRPYALEYvE! OLBRpSaRake o0 thd ef'HHxﬁI&' ¥ RO 4iSing
[err= and in particular p- tol uenesulfonyl oxyrre':ﬂal grois can be reduced

to methyl grolhases Aks Ahitakle £ox1 khe RY3¥#- et her or
EHE at terrger atures l:aaﬁ]mab%wuﬁaaag me, eﬁeﬂdilfa&oh;ta:.nt
ydr ogenat e u5|ng rr r _tributyl | ano ers
of L he’Tor mul H9E SmRel LsBhn' (R4 helR BoleHY cREeReEes o Prags
car boxyl 1® acirdslicals ela’ctar/e dlsoprapyites z-lhmbadf)(ﬂsu.ngeahydpubpydr),
ohenols (or r weri LV
\gar boxylic ac?%% \(%al coho s or %ﬁéﬁiﬂare rllnc?v‘\:/rlllyalrl\’ arf be BQPQBE
anal ogously td=domethyddadydd , Sui Rameshydpentyd.der | §a!nPFb¥1§Pnﬂ=ﬁé:
car boxylic achgtmqieg@q_q ar @.piridy i,ghq:yllar thceg.y_l hal kdgsopdryabove

all the chlorides brom des, fur herpore the anhy drides,. for exarrple
al so mi xed anAyt8RELPEOROMEE or e§t‘§P§ Yllﬁ"b‘&l"ty'cul ar3 BBy LRYECEYhavi ng
1-4 C atass i 2-metintlpenigpopp. 3-methylpentoxy, 2-ethylhexoxy,

1-methylhexoxy, 2-octyloxy, 2-oxa-3-methylbutyl, 3-oxa-4-

methylpentyl, 4-methylhexyl, 2-nonyl, 2-decyl, 2-dodecyl, ‘
6 -methyloctoxy, 6-methyl-octanoyloxy, 5-methylheptyloxy-
carbonyl, 2-methylbutyryloxy, 3-methylvaleryloxy, 4-
20 methylhexanoyloxy, 2-chloro-propionyloxy, 2-chloro-3-
methylbutyryloxy, 2-chloro-4-methylvaleryloxy, 2-chloro-
3-methylvaleryloxy, 2-methyl-3-oxapentyl and 2-methyl-3-
oxahexyl.
Formula I covers the racemates of the compounds
25 and the optical antipodes, and mixtures thereof.
In the formula I, R' is furthermore alternatively
perfluorocalkyl preferably having 2, 3, 4, 5, 6, 7, 8 or
9 C atoms.
Of these compounds of the formula I and of the
30 sub-formulae, those are preferred in which at least one
of the radicals present therein has one of the preferred
meanings indicated.
In the compounds of the formula I, preferred
stereoisomers are those in which the Cyc and piperidine
35 rings are trans-1,4-disubstituted. Those of the abovemen-
tioned formulae which contain one or more Pyd, Pyr and/or
Dio groups in each case include the two 2,5 positiomnal
isomers. .
The 1,4-cyclohexenylene group preferably has the



Suitabl e reactive derivatives of the al cohols or - 13 - phenols
nmentioned are, in.particular, the correspondi ng- netal al koxides or

phenoxi des, preferably of an alkali netal, such as sodium or potassium The
esterification is advantageously carried ut. 5 in the presence of an
inert solvent. In particular, ethers, such as diethyl ether, di-n-butyl
et-her, THF, (Mga@ﬂuwiﬁgeguﬁu&guréggones such as acetone, butanone or -
cyclohexanone am des such as DWVF or hexanethylphosphorlc triam de,

hydr ocar bons, such as benzene, tol uene or xyl ene, hal ogenat ed

hydr ocar bons, such as carb etra- orlde or tetrachl oroet hyl ene, and

sul f oxi des, such as dinetf Ptox ?P sul fol ane, are highly suitable.
In order to prepare nitrile t he la | (in which [err]is substituted

by at |east one CN 15 group), approprlate aci d am des, for exanple those

in which a [err] groupme désGas rbf"%é f&rﬁ&fa%‘ Ei‘d' parepazedi®y
dehydrat ed. ‘The am des can be obtai ned, for exaqP fromthe correspondlng

esters or acyp‘%qqfem PRI P8n AP tdeseribed lleaﬂ'lié‘etf@lﬂ’&}eatl RF 20
agents are, fexaple| dn | BReJastandard Ghdrks dafucls Ul [ Boubenswelyl(f or

I dwth : t l.f o
Ul fonyl Ral i HRERCAGRLREET [ pEreRiReheh, Forate o pistacdh” . redis
absence of 25Chemdstzylt, SelorgThilenec Vearlagur Ssuttgasen ¥odut IX,app.
JA50[err]; sui tgghl gggl V‘a’:ﬁ&n}l@vggnbf de? t%aﬂhétiges‘éﬁndi‘é% %Swﬁlhhdh% or

trlethylan1ne aronatlc ons, such as nzene uene or xyl ene,
or anides, sudmoyn ped teble fos Shepxzeactieng weekianedneVaripntees 30

of the fornul w:.,cn hr'es kalo&a ﬁesswl U ® d destILA herd Tnigrdakak des,
prefer abll% th% (i: (?L %ea% a\%so be used here.

' If desired, the starting materials can also be
formed in situ in a manner such that they are not iso-
lated from the reaction mixture but instead reacted’
further to form the compounds of the formula I.

15 Thus, compounds of the formula I can be prepared
by reducing a compound which otherwise corresponds to the
formula I, but contains one or more reducible groups
and/or C-C bonds in place of H atoms.

Suitable reducible groups are preferably carbonyl

20 groups, in particular keto groups, furthermore, for
example, free of esterified hydroxyl groups or
aromatically bound halogen atoms. Preferred starting
materials for the reduction correspond to the formula I,
but contain a cyclohexene ring or cyclohexanone ring in

25 place of a cyclohexane ring and/or a -CH=CH- group in
place of a -CH,CH,- group and/or a -CO- group in place of
a -CH,- group and/or a free or functionally derived (for
example in the form of its p-toluenesulfonate) OH group
in place of an H atom.

30 The reduction can be carried out, for exmaple, by
catalytic hydrogenation at temperatures between about 0°
and about 200° and at pressures between about 1 and 200
bar in an inert solvent, for example an alcohol, such as
methanol, ethanol or isopropanol, an ether, such as

35 tetrahydrofuran (THF) or dioxane, an ester, such as ethyl



sul fam de, expediently in an inert solvent, such as tetranethyl ene sul fone,
at tenperatures between about 80 and 150, preferably at 120[err]. After
‘customary wor k-up, 35 the nitrites can be isolated directly. Ethers of
the formula I (in which Ris an al koxy grpaip-.and/or [err] is an [err]
group) can be obtained by etherification of the correspondi ng hydroxyl
cenpounds, predcetdty, t be canBeeyieli agiﬂhemﬂeh as acktic taeidyoroxy!

d t b t { t al
GorTvative P didbodatnd; BN ed MV dickadt © AR BN SRR Hre,
al kali netal péapediently mplehc mﬂah.t hstNalH as[ &t ]015 Pd,owHigh |camlibes
nmetal deri V&tl&% %*]e‘?hﬁf] f : Iaetshqugp ggep%kyg 'ﬁ-i )de

sul fate,

al kyl sul f onat p ientl'y In an Tnert sblvent, such as

acetone, 15 2- d’-?’Fre@hé%?EPﬁ'&ne(quvp ehe?‘ﬁy‘P“sGhFﬁ%Péé' srlgivar wa%vel y

an excess of LS ¥ s%@éﬂﬂi%m?\bﬁ%oiﬁte)heklfn%éw & add form.

t enper at ures bet ween iIFPOUt 20[ err] g I n_order,to epa nlt[ﬂ%es of
the formula | (in whi eFReS £ES AT ( BecFasrand | BEs¢ 80P |

is al so possi 1t loerinmer st t (mﬁugspamﬂbng én‘ialga:ﬁémd neimec bbnm tﬁsncmnmunds

of the forrrul C d. o
atom) with a c#anl ,%ﬁ%d[‘:%ﬁy ’&ﬁﬁ} ‘%iéf yani (?é%e%;%usstt:h%&%ﬁ%&l%
or[err] fi& eemition athdnpthechetevogeneoys rnhaaﬁ arl thsatezdibpdwenes uch

as DMF or 20 ¢\ EE&B&QE{;&?E' %Hﬁeeétaﬁme%%t% Qﬁb“’?erb:?f)b?“d:he
200[err] Corrpounds the formula | in which [err] and/or [err]

substituted byefhedaf W*W@P%t%%hﬂﬂr&@%rmm]{oiﬂe
obt ai ned fromghe prdd&sd®6if "glkali, such as KOH or NaOH, in a high-

boiling solvent, such as diethylene glycol or triethylene

15  glycol, at temperatures between about 100 and 200°) to
form the corresponding compounds of the formula I, which
contain alkyl groups and/or -CH,CH,- bridges. ]

In addition, reductions using complex hydrides
are possible, for example, arylsulfonyloxy groups can be

20 reductively removed using LiAlH,, and in particular p-
toluenesul fonyloxymethyl groups can be reduced to methyl
groups, expediently in an inert solvent, such as diethyl
ether or THF, at temperatures between about 0 and 100°.
Double bonds can be hydrogenated using NaBH, or tributyl-

25 tin hydride in methanol.

Esters of the formula I can also be cbtained by
esterification of corresponding carboxylic acids (or
reactive derivatives thereof) using alcohols or phenols
(or reactive derivatives thereof).

‘30 The appropriate carboxylic acids and alcohols or -
phenols are known and can be prepared analogously to
known processes.

‘ Suitable reactive derivatives of the carboxylic
acids mentioned are, in particular, the ﬁcyl halides,

35 above all the chlorides and bromides, furthermore the
anhydrides, for example also mixed anhydrides, azides or
esters, in particular alkyl esters having 1-4 C atoms in
the alkyl group.

Suitable reactive derivatives of the alcohols or



25 di azonium salts by replacenent of the diazoniumgroup by a fluorine or
chlorine atomor by a CN group, for exanple by the nethod of Schiemann or
‘Sandneyer. Di oxane derivatives or dithiane derivatives of the formula I (in
whi ch one of the [err] groups is 30 a 11 $-di oxane-2,5-diyl group or a

1, 3-dithiane-2,5-diyl group) are expediently prepared by reacting a
cerrespond- i nshahsbdysenthonedr aceli 1a garitizulae,t the digrrésgonding:

appropriate 1, | Pl aJreacti tjive (o] ap j ate
1, 3-dithiol, rﬁeeéj faﬁﬁgg’l‘ﬁd?ﬁe%%r e%oél %A ég zle%h’ ggl \%‘n ﬂ’%ﬁ as
benzene or tolmetal, Suthras rs@d\tulpr@smeauiumcat alyst, for exarrpl e a
strong acid, such as ,pf&g | | ecqpi

sul fonic acid at tenpzir'ﬁatures out %‘;‘g{}(fgﬂ% f(f& prec*| erably.
bet ween about v &he 12999%?&9% an ingxt vé°&éfPWat|:G%s R tdiemlany t i ng

materials are gehemd, | ¥uahetad sat@@ﬂﬂ Olethiae, alahelwmﬂlde&harsil Qi OF

1,3- dithiols nt | oned and ctive der vat i ves ther are known' i
and sone can (Lf)'t?t &F?‘PP@ﬁl't FEE b3S AR Y k{

organi ¢ chem ﬁyq&dhmpumiﬂdmsmhf asIDMIh o htesaﬁetbqlpﬁmspucmim e,

the al dehydes ati of .th 0 k or
by reduction %O”eg@t‘%ﬁi @cé:ias?'bosaglhc 3%| ?é&gérérﬁ'p r‘tgierl vat i vefz
t her eof , Ihd t#ylefien me ah}'\@%lomrbmuﬂbﬁhoﬁst rarbon d&et@adi ng

diesters and i gbidd QS dobraRadlddetdiyldia, CQ‘H@%&QM&@ hahiddegg th”
NaSH. When pre ar|n the co(g&gtjqnds of the formula I, it artlcu arly

advant ageous 1 gulh folansy ARR WW a‘f iaBl®ont ai n
the [err] group, for B dxdex t&pi—aiahberﬂﬂefhmyheﬂzai@leﬂudﬂna)rz (in
FUPERRY oot DR 51 BEARPAECK (0 FBEEAGYbA S B Sladl
15 group), appropriate acid amides, for example those in
which a CONH, group is present in place of the CN
radical, can be dehydrated. The amides can be obtained,
for example, from the corresponding esters or acyl
halides by reaction with ammonia. Suitable dehydrating
20 agents are, for example, inorganic acid chlorides, such
as SOCl,, PCl,, PCl,, POCl,, 80,Cl,, COCl, and further P,0,,
P,S; and AlCl; (for example as a double compound with
NaCl), aromatic sulfonic acids and sulfonyl halides. This
reaction can be carried out in the presence or absence of
25 an inert solvent at temperatures between about 0° and
150°; suitable solvents are, for example, bases, such as
pyridine or triethylamine, aromatic hydrocarbons, such as
benzene, toluene or xylene, or amides, such as DMF.

In order to prepare the abovementioned nitriles

30 of the formula I, it is also possible to react appropri-
ate acid halides, preferably the chlorides, with
sulfamide, expediently in an inert solvent, such as -
tetramethylene sulfone, at temperatures between about 80°
and 150°, preferably at 120°. After customary work-up,

35 the nitriles can be isolated directly.

Ethers of the formula I (in which R :l.s an alkoxy
group and/or Z' and/or Z* is an -OCH,- or -CH,0- group) can
be obtained by etherification of the corresponding
hydroxyl compounds, preferably the corresponding phenols,




rrent i oned or fromthe Exarrpl es. 20 The liquid-crystalline phases
. according to the invention conprise 2 to 25, preferably 3 to 15, com

~ *ponents, including at | east one conpound of the formula I. The ot her
conponents are selected fromnemati c or. nggrat ogeni ¢ substances, in

particul ar the known sub- 25 stances fromthe classes conprising the

aonyEenZFaBes,tﬂemydrﬁmaabhpaeﬁfl ehpaaﬁaui:syhfiebnh%ih@ cdﬂﬁl}de@r
CycCl ohexyl pen en CclLO Xxanoz at es eny
cycl ohexanes, :@9&? ofRx ?PB%BR E'r?FQ' %@&}I E"’BH into

cycl ohexyl napmhmlmmespgmdingcyl‘knli Bﬁetahea;:kbxmdener alkali metal

gygl olrjlleifllyg: 8%2%%1 ﬂﬁ%n ﬁﬁ(ﬁlohex Hg‘yﬁn anes, pyﬁéggd enypgeﬁda’nes

1, 2- bi scyd@ oheml&mane ig. pﬁéﬁ |deréyé!=énex9aet ﬁbﬁeSbeomamﬂd with
" hal ogenat ed stﬂﬂebeiﬁsro D alm ! rﬂﬁ%&aﬁéyuﬁpﬁm agg ailmeytlut ed

ci nnam ¢ aci ds. e Nnos rta ounds which are suitable

conponents of 8% ?P’crﬁf*g) r]';}h &R t thypéqagfné’e c t@ﬁ zed
by the fornmul addtone, Jl&-di[ﬁﬁﬂoxyethane, DMF or dimethyl Bulifoxiidech L
and E are each._a r i r cI| S h roup
Formed 1 rom 198 dFABE CIY G el ; SRESEKG of i F | hgkssub" ¥

4, 4" - di slifst | telde [NaOF onEOH|at bemperatureschetweenngbout 20° and

Lgycl ohexyl cychggexane systens, 2,5-disubstituted pyrimdine and 1, 3-di oxane

rings, 2,6-disubstituted na thal I ne, di- and tetrahydro- napht haI I ne,
qui nazol i ne and t et ral%ﬂ?q‘%rnﬁ-ﬁ'op?ﬁﬁar% nitriles qfthe formula I (in

-N(O =N 10 which AY,- Af-axd/or A’ is substitutedbP(4}-1e&sE- one CON
[err] -CO-S group), it is also po;sible to react corresponding
15 chlorine or bromine compounds of the formula I (in which
A® and/or A? and/or A’ is substituted by at least one Cl
or Br atom) with a cyanide, expediently with a metal’
cyanide, such as NaCN, KCN or Cu,(CN),, for example in the
presence of pyridine in an inert solvent, such as DMF or
20 N-methylpyrrolidone, at temperatures between 20° and
200°.
Compounds of the formula I in which A?, A®? and/or
A’ is substituted by at least one F or Cl atom and/or a
CN group can also be obtained from the corresponding
25 diazonium salts by replacement of the diazonium group by
‘a fluorine or chlorine atom or by a CN group, for example
by the method of Schiemann or Sandmeyer. _
Dioxane derivatives or dithiane derivatives of
_ the formula I (in which one of the A' and/or A?! groups is
30 a 1,3-dioxane-2,5-diyl group or a 1,3-dithiane-2,5-diyl
group) are expediently prepared by reacting a correspond-
ing aldehyde (or a reactive derivative thereof) with an
appropriate 1,3-diol (or a reactive derivative thereof)
or an appropriate 1,3-dithiol, preferably in the presence
35 of an inert solv‘ént, such as benzene or toluene, and/or
in the presence of a catalyst, for example a strong acid,
such as sulfuric acid, benzenesulfonic acid or p-toluene-
sulfonic acid at temperatures between about 20° and about
150°, preferably. between about 80° and 120°. Suitable



- CH=N- -COO-Phe-COO- 15 or a GCsingle bond, Yis

hal ogen, preferably chlorine or -CN, and [err] are al kyl, al koxy,

ral kanoyl oxy or al koxycarbonyl oxy having up to 18, preferably up to 8,
carbon atons, or one of these radicals dgmliernatively CN [err] F, d or
Br. 20 In nost of these conpounds, [err] are dif- ferent from one

anot her, one ofeddicixde I ddbEprstives| |of baiky atadtddg Omatdedalr Aie

However, ot her ri s of 1 proposed substituents are common. Many such
subst ances or %%ﬁﬁaﬁyﬁ%?%%fsare comercially avail- 25 able. Al these

subst ances can be prefomal lof ntheodsldehydeds r and h2,Brtdodsurer The-
l'i quid-crystald pﬂggg& | t q;%}__t lto
99, preferably il'%ﬂf %1&3 g;ﬁaﬁ%&ﬂ%&@%ﬁﬂ%ﬁ# forrqr:uaﬂ "Pﬁo(f

Further 3¢ %S depewn wqusamerygtlabpu nasepnaséswi&heutt dfLigmltiesont ai n
0.1 - 50, in ¥ técddddrd Rethdds JEO0brgaRie" cHBnEsEYP daimﬂd%d‘@rrml a

I. It is also_possible to use.isotropi c conpounds, of the f.0 in the
phases accordi]ﬁtf"‘f’b EP‘FSH.“‘?@ e. For example, | ltﬁua(}{qr&lyﬁaeﬁl
phases accor dib&g ém:a:l:med yendxbdatien pofdthedcorrespandéngwailklyliss dgnown

et Se. i1 9905 LeallE SOTRANNS BE-dBARMIEE 'IhASANY NELige o

expedi ent|y at %l eva enperature. neans Sul
addi tived0t h@ldnmtivea:rybeabbf ne apdasihe adtoldl cgnt da hebtainedi dy can

e moditied S¢ddifileiditlof The toi}ipdhding Widtteds anillie G1XRITL,

di splay el enments w | ose I'therto. Suc | t| Ves are

known to t hos®¥Geackiaqn, afthe corresponding dihalides with

literature. For When preparing the compounds of the formula I, it
is particularly advantageous to start £from starting

15 compounds which already contain the -OCF, group, for
example p-trifluoromethoxybenzaldehyde or 1l-bromo-4-
trifluoromethoxybenzene. A person skilled in the art can
obtain further possible preparations from the literature
mentioned or from the Examples. _

20 The liquid-crystalline phases according to the
invention comprise 2 to 25, preferably 3 to 15, com-
ponents, including at least one compound of the formula

I. The other components are selected from nematic or
nematogenic substances, in particular the known sub-

25 stances from the classes comprising the azoxybenzenes,
' benzylideneanilines, biphenyls, terphenyls, phenyl or
cyclohexylbenzoates, phenyi or cyclohexyi cyclohexano-
ates, phenyl cyclohexanes, cyclohexylbiphenyls, cyclo-
hexylcyclohexanes, cyclohexylnaphthalenes, 1,4-biscyclo-

30 hexylbenzenes, 4,4’-biscyclohexylbiphenyls, phenyl- or
cyclohexylpyrimidines, phenyl- or cyclohexyldioxanes,
phenyl- or cyclohexyldithianes, 1,2-bisphenylethanes,
1,2-biscyclohexylethanes, 1l-phenyl-2-cyclohexylethanes,
optionally halogenated stilbenes, benzyl phenyl ethers,

35 tolanes and substituted cinnamic acids.

The most important compounds which are suitable

as components of liquid-crystalline phases of this type

may be characterised by the formula II




exanpl e, conductive salts, preferably ethyldinethyl- dodecyl amoni um

4- hexyl oxybenzoate, tetrabutyl ammoni um 10 t et raphenyl boranate or conpl ex
‘salts of crown ethers (cf., for exanple, |I. Haller et al., MIl. Cryst. Lig.
Cryst., volunme 24, pages 249-258 (1973)) ggn be added in order to inprove
the conductivity, dichroic dyes in order to produce col oured guest/host
Systens or sulgt-gnegee-RA 15 order to change the dielggtric anisotropy,
the viscosity and/or the orientation of the nemati c phases. Such substances
are described, for exanple, in DeE-OCS 2,209,127, 2,240,864, 2,321,632,
2, 338, 281, 2, 44 ,wikbch 2L, 680d4BOard, 3&3h738caubozyea1plﬁt haterocyclic The

exanples bel o | iqony
representing \génj?/ﬂf éﬁ@%{ﬁj %&%%A&L% ercenté e\gltrée?’%lrlbttitutedt by
wei ght. All tdmraenet ands @Y@l@hm¢nrd@gﬁees4@1 sﬁ%ﬂﬁtbtuheﬁnéﬁinel ting
ot | ¢ phase P e e Y Brae s T gaey
bet ween these’%:liﬁﬁﬁﬂ%' alze %’ﬁgsﬁiﬁﬁtﬁt@ﬁ t%éﬁ“g‘?&’%s ”E(aﬂ'p edf"’e‘ai‘e ol
8f , p- t][i fl uorﬁ[ﬁéwizym?wmteﬁ)nafpﬂthanrgh?ofdﬂ fad@muuwdzloo r:;-an}gl

g of p-tol u oni ere ed .fo ur.s 1 o
t ol uene. Aft el’u ‘F‘a’t‘f%'n ‘Bfﬁﬁg"giﬁ &ﬁﬂh"iﬁ‘!‘?@%ﬁ? ea'nd
subsequent cry&tis | i saCHERH=t r i fl uoronet hoxy 4 QYN+ -
2, 3-di oxany 2-yl ) benzengpeley® p- = 31[err] and: C..@gﬁ L.) = -90[err]

I s obtained. The followng are prepar ed anal ogously: _Tri fI uororret hoxy- 4-
(5-propyl -1, 3-di oxanT8s benzene, mp. 36. 3['(—555 ‘b 35[err]

Trifl uoromet hoxy- 4- ( 5-g@=ge 1, 3- di oxan- 2-yl ) be O-

Trifl uoromet hoxy-4-(5-pantyl -1, 3-di oxan- 2-yl) ber €a_
"EB.%y 2 es
«CH=N=- =CO0-Phe=CO0~

15 or a C-C single bond, Y is halogen, preferably chlorine
or -CN, and R®' and R® are alkyl, alkoxy, alkanoyloxy or
alkoxycarbonyloxy having up to 18, preferably up to 8,
carbon atoms, or one of these radicals is alternatively
CN, NO,, CF,, F, Cl or Br.

20 In most of these compounds, R' and R? are dif-
ferent from one another, one of these radicals usually
being an alkyl or alkoxy group. However, other wvariants
of the proposed substituents are common. Many such

~ substances or mixtures thereof are commercially avail-

25 able. All these substances can be prepared by methods
known from the literature. .

The liquid-crystalline phases according to the
invention contain about 0.1 to 99, preferably 10 to 95%,
of one or more compounds of the formula I. Further

30 preferred 1liquid-crystalline phases are those which
contain 0.1 - 50, in particular 0.5 - 30, % of one or
more compounds of the formula I. It is also possible to
use isotropic compounds of the formula I in the phases
according to the invention.

35 The liquid-crystalline phases according to the
invention are produced in a manner which is known per se.
In general, the components are dissolved in one another,
expediently at elevated temperature.



mp. 23, c.p. 36[err] Trifluoronethoxy-4-(5-hexyl-1, 3- dloxan 2- yI)benzene 5
Trifl uoronet hoxy-4-(5-heptyl -1, 3-di oxan- 2- yI)benzene

Tri fl uor onet hoxy- 4- (5-octyl -1, 3-di oxan- 2-yl ) benzene

Trifl uoronet hoxy-4-(5-nonyl -1, 3- di oxan-2-y¢ )benzene

Trifl uoronet hoxy-4-(5-decyl -1, 3-di oxan- 2-yl ) benzene

Tri f 1 uor omet hoxy- 4- [ 5-Ky  afank ciozy| syuttabisy| addiivés, the liquid--

di oxan- 2-yl ] benze quo onet hox trans;4- pr. cIohe 1, 3-
di oxan- 2-yl ] be‘fﬁéﬁg’é ]T.H 1% u® hoX °ﬂr+€°ét rtgnstﬁ b&t"&yeé{,:y #))b
di oxan- 2-yl ] bemxtifiedd so that they can be used in all types of l:l.qu da-

‘Cl':r IES];l[g(r);fn% |hf orongt &%{(% p%franséjf hex>E?ﬂcy%‘%ex?/’ie)(gha ?a'éélw

di oxan- 2- \i | b&HABREER§ f | uor onet hoxy- 4- [ 5- (trans- 4- heptyl cycl ohexyl ) -1, 3-
20 dioxan-2-yl ] benz engelDadil ives s¥8 Jow byl tdisnd wkiaNled ind tie d are

trans- ferred into t ocl ave ,whj ch ee coo edto 0. A m xture of

0. 15 1ol of t Ao RPGh oHEBREIEednA. GG ofnocthe” literaturs. ' Yor

4- (trans-4-et tq&amplmhendﬁﬁﬁtﬂrb}e |alﬁ§1enprmﬁhﬂb1yThetmaiquls-ti rred
for about 8 h r | ed
with ether. T%ieg < 1 ases are stgxﬁﬂ'(?’&% :&D '30t%1%nu ‘élg%n S%Z’Blat ed,
and the dtther mmmybm werh mumhtssoof Hrnewn nethearser
grying, filteridy, Offerdbﬁhhbhbng 1°of fagitePubtf qat,i Cﬁbl trefyiel ofgighoxy- 4-

(trans-ethyl cycl ohexyl) benzene i's obtai ned. The foll owi ng are prepar ed

‘anal ogousl y: FE¥sbeor dﬁﬂa‘t%ﬁit Pagass 43p'|2§[§yl(é§c7l3(3ﬁeﬁfln) ben2ddedsdn
Trifl uoronet h@ts&eé: (o ARpréveUthecyondiierivl b Zdvhroic dyes in order

o4 1) Soroet gAY Sl SRS SIShEAENNG | REOEGHS o substances ta

Tri fl uor &%et hordet (tor aangehdhiey idipdleciteigl pbdspérepy, the viscosity
and/or the orientation of the nematic phases. Such
substances are described, for example, in DE-0S’
2,209,127, 2,240,864, 2,321,632, 2,338,281, 2,450,088,
2,637,430, 2,853,728 and 2,902,177. _

20 The examples below are intended to illustrate the
invention without representing any limitation. Above and
below, percentages mean per cent by weight. All tempera-
tures are given in degrees Celsius. m.p. means melting
point, ¢.p. = clear point. Furthermore, C = crystalline

25 state, N = nematic phase, S = smectic phase and I =
isotropic phase. The figures between these symbols are
the transition temperatures.

Example 1 . _
0.1 mol of p-trifluoromethoxybenzaldehyde,

30 0.1 mol of ethylpropanediol and 0.2 g of p-toluenesul-
fonic acid are refluxed for 2 hours in 100 ml of toluene.
After evaporation of the solvent, vacuum distillation and
subsequent crystallisation, trifluoromethoxy-4-(5-ethyl-
1,3-dioxan-2-yl)benzene of m.p. = 3J.° and c.p. {(extr.) =

35 -90° _is obtained.

- The following are prepared analogously-
Trifluoromethoxy-4- (5-propyl-1,3-dioxan-2-yl)benzene,
m.p. 36.3°, c.p. 35°




Trifl uoronet hoxy-4-(trans-4-octyl cycl ohexyl)benzene - 19 -

Trifl uoronet hoxy-4-(trans-4-nonyl cycl ohexyl ) benzene - '

«Tri fl uoronet hoxy-4- (trans-4-decyl cycl ohexyl ) benzene Exanple 3 0.42 g of
lithiumand 3.5 g of [err] are added ta 3g -a m xture of 8.6 g of trans-4-
(trans-4-propyl cycl ohexyl) - cycl ohexyl brom de and 50 ml of THF/tol uene
((#:4) at[err] Tﬁ@ﬂméﬁhdid-lﬂ-i (mﬂxﬂ:ynr-aa,mmmmw-tmunﬁﬂar' 3 hours

t 0-10. Aft it f 1-b -A- ifl t b
and 0.44 g of TELFAN e - 4185-BRRSIAT 11 S LPFOHE RS TN TR BRR (1 1)
di chlori de [em.p. (ap[?f.)]q pt-h36ifi xture is stirred at roomtenperature for 24

hours, pour ed sl e Bhe Bholf &4 - (. ggfﬁ&ffﬂs'\'&h‘ga&aﬁ”ﬁ' 1Ytz bk 1°

m nut es, the organi ¢ pnase 1S se e aqueo pnase

ext ract ed5wi t FTiE luespmethony14r (ﬁohrap@prloflﬁmdiawanra mile)sleenaﬁae
purifica- tiom 10 lay (Gnél&wcwsf-alibb;aat-lzaw)b@nleew o-

met hoxy-4- [tr trans-4-propylLcycl ohexyl) -gycl o- benzene is
obt ai ned, C 3§ﬁ;§ﬁu?éﬁﬂ?F§°NﬂEé%é%é%ﬁPéi;Y'%' ibxa 2 élhﬁﬂ?@?&re
prepared anal ggdifdyoromethoxy-4- (5-decyl-1,3-dioxan-2-yl)benzene
Trifluoroneth S bgnzene
Tr:fl3oroneth%?&€¥+é%§#§€§%%#§£s[% Egpxk%gg #F%%*%yccycéﬁyggl1b§n§ene
25  Tri fPuor dhoxhox@-Fllbenzenes- (trans-4-pentyl cycl ohexyl) -

Sycl ohexyl ] beﬂe&quwénlm&sﬁl Oxy: ferhh@le: -ﬁﬂ&ﬁ@gynélbﬁwﬂ’)d?h@xyl ) -

cycl ohexyl ] benzene Trifl uoromet hoxy- [trans hept yl cycl ohexyl)
-730 cycl oh@iPKRBaRz¥kd benzene

- Trifl uor omet hexi-£idéFomethoky-asEs- 0Eriheyd -Biftyleyclohexyl) -1, 3-
dioxan-2-yl]lbenzene
15 Trifluoromethoxy-4-[5-(trans-4-pentylcyclohexyl)-1,3-
dioxan-2-yllbenzene, C 67° 8; 146° N 150.5° I
Trifluoromethoxy-4-[5- (trans-4-hexylcyclohexyl)-1,3-~
dioxan-2-yllbenzene _
Trifluoromethoxy-4-[5- (trans-4-heptylcyclohexyl)-1,3~
20 dioxan-2-yl]lbenzene
Example 2
2 mol of anhydrous hydrofluoric acid are trans-
ferred into an autoclave which has been cooled to 0°. A
mixture of 0.18 mol of tetrachloromethane and 0.06 mol of
25 4- (trans-4-ethylcyclohexyl)phenocl is then added. The
mixture is stirred for about 8 hours at 150°, cooled,
poured into ice water and washed with ether. The two
phases are stirred for about 30 minutes and separated,
and the ether solution is washed with 5% KOH until
30 alkaline. After dryihg, filtering off, distilling off and
purification, trifluoromethoxy-4- (trans-ethylcyclohexyl)-
benzene is obtained.
- The following are prepared analogously:
Trifluoramethoxy-4-(trans-4-prppylcyclohexyi)benzene
35 Trifluoromethoxy-4- (trans-4-butylecyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-pentylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-hexylcyclohexyl)benzene
Trifluoromethoxy-4-~ (trans-4-heptylcyclohexyl)benzene
Trifluoramethoxy-4-(trans-4ﬁoctylcyclohexyl)benzene



cycl ohexyl ] benzene Tri fl uoronet hoxy-4-[trans-4-(trans-4-nonyl cycl ohexyl) -
cycl ohexyl ] benzene 35

“Tri fl uoronet hoxy-4-[trans-4-(trans-4-decyl cycl ohexyl)- cycl ohexyl ] benzene
Exanple 4 By etherification of 50 nol of 4¢iil uoronethoxy-

p- hydr oxynet hyl benzene with 50 mmol of 2-(p-hydroxy- - 20 -

benzene) - 5- nowfﬂﬂt&-dmaehéﬁyf:i Ka:&ﬁe a*-n chwhéia?l)néﬁﬁaﬁee of .55

| of t he hi d b t
& (5 nonyl pyr i FHFHOSEORSEnZRE 8T (FBrner 10 #sm@aﬁ rEfhoREkef o mp. -
56[err] and 5 Example=3155[err] is obtalned The follomnng are obt ai ned

I I 4- (5-Et hyl
g?ﬁe?gzu?Syl\/Et hyl( pyrim dl&)%réngf i‘ahl.gl%ﬁiﬂ med“él 17u %Hgg,ggwo%g@%azget her
4- (5- Pr opy3 pyra migture @of) phéngloi) qumﬂo-r@mgrm:rmlm hexyX)s-

- Butyl pyri m di &g hepdhide 4hd 30D ®f NI A RYdnet (E14)LS
(5- Pentyl pyrim dlglhoz%i) henyjl' p-trif] uorog ho Bgenzyéng F fay ut o

- Hexyl pyri ni diThe rWt ﬂEanlb‘ttiPPf IhforiFRa P-lLEFﬁéP“nd for 3
4- (5- Heptyl pyricasis nag- ¢|°)-p.ber.lylhﬁtdrrIiddmmtdswxybgngylofzq brskera 4- (5

LSRG s e RO P A B AP Y50 1 S ©

10 phosphino) -ferrocene-palladium (II) dichloride [Pd4Cl,

s , (dppf)], the mixture is stirred at room temperature for
24 hours, poured into 25 ml of water (+ 5 ml of 1 N HCl)
and stirred for 15 minutes, the organic phase is
separated off, and the aqueous phase is extracted with

15 toluene.

| After work-up of the organic phases and purifica-
tion by chromatography and/or crystallisation, trifluoro-
methoxy-4-[trans-4-(trans-4-propylcyclohexyl)-cyélo-
hexyl]lbenzene is obtained, C 39° 8 68° N 148.6° I.

20 The following are prepared analogously:
Trifluoromethoxy-4-[trans-4- (trans-4-ethylcyclohexyl) -
cyclohexyl] benzene
Trifluoromethoxy-4-[trans-4- (trans-4-butylcyclohexyl) -
cyclohexyl]lbenzene

25 Trifluoromethoxy-4-[trans-4- (trans-4-pentylcyclohexyl) -~
cyclohexyl] benzene .
Trifluoromethoxy-4- [trans-4- (trans-4-hexylcyclohexyl) -
cyclohexyl]l benzene
Trifluoromethoxy-4-[trans-4- (trans-4-heptylcyclohexyl) -

30 cyclohexyl] benzene
Trifluoromethoxy-4-[trans-4- (trans-4-octylcyclohexyl) -
cyclohexyl]benzene
Trifluoromethoxy-4-[trans-4- (trans-4-nonylcyclohexyl) -
cyclohexyl] benzene

35 Trifluoromethoxy-4- [trans-~4- (trans-4-decylcyclohexyl) -
cyclohexyl]lbenzene

Example 4 _
By etherification of 50 mmol of trifluoromethoxy-

p-hydroxymethylbenzene with 50 mmol of 2-(p-hydroxy-



25 am de hydrochl oride (can be prepared fromthe correspond- ing nitrile

via the correspondi ng ethyl benzim date hydrochl ori de) and

shept yl mal ondi al dehyde bi sdi ethyl acetal are heated at 150 for 15 hours.

After cooling, the residue is dissolved i ethanol. Customary work-up 30
gi ves 2-(p-trifluoronet hoxybenzene)-5-heptyl pyrimdine (sic) of mp.
§~3Eer rT 1 ]9|nd Chﬁmﬁ!ﬁﬁ[)—*ﬂ-noﬂﬁ%ﬁﬂﬂﬁm drﬁ(;nr dpniisd mlalofJTEF Un the-
-(p-Trifluoragnethoxybe - b n

2 (B-Tr 1 11| vor STERRE G S pmeily ok, (RA PRty FRobphibe 34 55 mmol of

?Trifluordhnﬂﬂuﬂybemzeﬂb?eirhmuquwuin1drd5-@9ny)pyr1midin 2-yl) -

;: H ﬂgigﬁ%ﬁgxﬁenzengoéw&ﬁﬁ%ne (h5| c) PF m.p. = 56° and

i f Buor GBt-h e WSS Tz dfe ebtadmedoxypyri i di ne (sic)
i 1 uor onet hoxy neie E¥lowitig @ped Wbtdidied andlogously 21 -

1 or BRI 05&{)%%&'ng%%gigylomemxybenzyl

[
[

i f1 uor etkeroxybenzene) - 5- pentyloxypyrlnldlne (sic)

I fluor h m E% |

I f1uor %ﬁ?h%ﬁgﬂéﬁqﬂ@ﬂ %’3@"%@’1 néj [ ne an%tg?:r*aenzgla)
95 g of ﬂleIs@h&#ethoxybenzaldehyde in 150 m of THF are added over the

sourse of 2-341q4Leraby1 dPribiafn I8 By Pleriil ybrtndthddybintytans 4-
10 propyl Q rggy )cyclohexylnethy trlphenylphospho- n|un1|gd|de

56 g of potas$i tert -butOX|de and 500 mMl of THF. The m xture is allowed

to warmto ro@m(5eERtydpyirdmidd niaulyl) pheaslus: £gi f1hbltbietbkgbehgyadded,
and the n1xtur is extracted with 15 : met hyl tert.-butyl ether.

After work- up Tt he organi ¢ phase and purification by chromat ography on

silicagells 1-@4{5rPéhtiplpyreiiniddmnoifiyll) phanylr gnssrifluoromethoxybenzyl
ether
4- (5-Hexylpyrimidin-2-yl)phenyl p-trifluoromethoxybenzyl
ether
4- (5-Heptylpyrimidin-2-yl)phenyl p-trifluoromethoxybenzyl
20 ether . _
4- (5-Octylpyrimidin-2-yl)phenyl p-trifluoromethoxybenzyl

2-(p
2-(p-T
2-(p-T
2-(p-Tr
C2-(p-Tri
2-(p-Tri
2-(p-Tr
2-(p-Tr
2-(p-Tr
2-(p-Tr

ether
Example 5 .
Equimolar amounts of p- trifluoramethoxybenzimid-
25 amide hydrochloride (can be prepared from the correspond-
ing nitrile wvia the corresponding ethyl benzimidate
'hydrochloride) and heptylmalondialdehyde bisdiethyl
acetal are heated at 150° for 15 hours. After cooling,
, the residue is dissolved in ethanol. Customary work-up
30 gives 2-(p-trifluoromethoxybenzene)-5-heptylpyrimidine
(sic) of m.p. 23° and c.p. 34°.
The following are prepared analogously:
2- (p-Trifluoromethoxybenzene) -5-ethylpyrimidine (sic)
2- (p-Trifluoromethoxybenzene) -5-propylpyrimidine (sic)
35 2#(p:Irifluorométhoxybenzene)—5-butylpyrimidipe {(sic)
2- (p-Trifluoromethoxybenzene) -5-pentylpyrimidine (sic)
2~ (p-Trifluoromethoxybenzene) -5-hexylpyrimidine (sic)
2- (p-Trifluéromethoxybenzene) -5-methoxypyrimidine (sic)
2- (p~-Trifluoromethoxybenzene) -5-ethoxypyrimidine (sic)



(trans-4-propyl cycl ohexyl ) cycl ohexyl ] ethene I s obtained. 20 b) 162
g of the ethene derivative are hydrogenated at roomtenperature and

sat mospheric pressure in 800 m of THF over 40 g of 5 % Pd/C. After work-up
and purification by crystallisation, 1- @4-trifluoroneth-
oxyphenyl)-2-[trans-4-(trans-4-propyl cycl ohexyl)- 25

¢ycl ohexyl ] et tpang 1M 1 dxnid t Hoddrblen z dxfe )08 -3 rugsbxypyer il d i1vé nEs £d)e -

repar ed anal sl 4- Tri.f 1 ugr omet hqx t ns4

(17 ans. 4- of hy L B RO AR AR e Fodrpyrindd S (sie)
1- (4-Tri fl uor @xprIriflaoybhethoxybenzend)itSapentylokypyrimidine (sic)
cycl ohexyl)c

1y( 4-Tri %ll Lo?/? %wﬂ%%%tﬁ xlybnesnzfn(et ran?ei:yé.oxtyayrimid:.ne (sic)
cycl ohexyl5) cy@l-dpemréuﬁamet{imeqzer( ~Preptyloxepysigiding | (sig)

[trans-4- (t r@g‘_zgn#ﬂgex;yl - 35 cycl ohexyl ) cycl ohexyl ] et hane
1-(4-Trifluoro

t yphenyl ) - trans-4- 4-
cyclohexyl)cyésghe%é]ﬁﬂﬂg g”éfiﬁﬁF@“?tké g&“ﬁ? Hegy&e in 150 ml of
1- brono- 4- (trans- 4 THFerind @dderhouey -the courbe dfn2edchourslasl -ab°THF
are added to a boilJdn 9% S 22 £ _THF. \Wen
the addition is com% g:[g(;g Xé‘ﬁegmgg é‘r‘léel e hej%&efé’yn}'gggﬁt ge;&fgﬁ‘suf‘
cool ed aA@ added t@nwnxiqxdlphgxybl¢Yglohe$rlm$thn1saipheaylpbbsihﬁ at

0-15. After St'rr'ﬁﬂuhpﬁbh Il 582g 3 otassiﬁp %ft.-but ide an
1-brono-4-(trifluoronet hoxy enzene a are a ded.

The mixture is sti P08 ™k of cTHF. f@’PelMW%slﬁnélﬂ-ﬁUﬁ att°rd€ﬁ¥m
tenperature for 24 rook Stedpérdtute ands RNewtesl Diéd Loy 2f Nsanunat ed

[err] 10 sol uti o%tand itshea&{ ’nl C gh@ge i LS x2S [:)_.ara}_t ede:(:)é;_ac nedd with
15 methyl tert.-butyl ether. After work-up of the
organic phase and pﬁrification by chromatography on
silicagel, 1- (4-trifluoromethoxyphenyl)-2- [trans-4-
(trans-4-propylcyclohexyl)cyclohexyl] ethene is
obtained. '
20 b) 162 g of the ethene derivative are hydrogenated at
room temperature and atmospheric pressure in 800 ml
of THF over 40 g of 5 % Pd/C. After work-up and
purification by crystallisation, 1-(4-trifluorometh-
oxyphenyl) -2- [trans-4- (trans-4-propylcyclohexyl) -
25 cyclohexyl] ethane having C 24° C 60° (sic) S; 76° N
' 133.7° I is obtained. .

The following are pfepared analogdusly:
1-(4-Trifluoromethoxyphenyl) -2-[trans-4-(trans-4-ethyl-
cyclohexyl) cyclohexyl] ethane

30 1-(4-Trifluoromethoxyphenyl) -2- [trans-4- (trans-4-butyl-
cyclohexyl) cyclohexyl] ethane
1-(4-Trifluoromethoxyphenyl) ~-2- [trans-4- (trans -4-pentyl-
cyclohexyl) cyclohexyl] ethane, C 44° S, 108° N 139° I
1-(4-Trifluoromethoxyphenyl) -2~ [trans-4- (trans-4-hexyl-

35 cyclohexyl) cyclohexyl] ethane
1-(4-Trifluoromethoxyphenyl) -2- [trans 4- (trans 4-heptyl-
cyclohexyl) cyclohexyl] ethane

Example 7 .
15.5 g of 1l-bromo-4-(trans-4-pentylcyclohexyl) -



extracted with toluene. After work-up of the organic phase and
purification by chromatography and/or crystallisation,
strifluoro-nethoxy-4-[4-(trans-4-pentyl- cycl ohexyl)phenyl]benzene, C
43[err] 15 obt ai ned. The follow ng are ggepared anal ogousl y:
.Trifluoronethoxy-4- [4- (trans-4-ethylcycl ohexyl)phenyl] - benzene

Tri fl uor onet hopgndehd- {hrs0m¥-of aud axe addsy Loharyoilind mikenzenss

Tri fl th 4- t A- but

TH 1 nor omet hoky2 95 e i Sad 26wl BXYrul) Whed +8E {ifEutom s

Trifl uoromet hoagnp,léﬂe(t mhns-m#:haptql itgchehtrd furergy| Furbbarele hour,

Tri fl th 4. t I

T;: fl 38; gxt hgég a‘%‘?r ans i%%na/l cyc exxﬁ pheny }J-f ?g'ﬂ‘?g%ﬁzene

Trifl uor on®t ho?é THF45~'=( 0 adS-°4- d’e%'iﬁ Yfprend| pourped2ede g of

Tr i1 uor omet ok Zodb L @tﬁifi&oréﬁéeﬂéxﬂ)séﬂﬁéﬁachﬁbew|7b -g RbENplakhenzene

S T nbhuor PRy 2 L Tl (LL2S LD % 5o tor 15
(trans-4- but ylmimhoéexsihd thehcat |duiiy ctémperature for 24 hours. The
hexyl ) pheny| | BBERES 1191 BYEFERnRIED. 100 b §5. satufdead wmcl
(trans- 4-Hexylsghubhexy| and ptheyorgeniencephase is separated off and
P extracted with toluene. After work-up of the organic
- phase and ©purification by chromatography and/or
crystallisation, trifluoro-methoxy-4-[4-(trans-4-pentyl-
cyclohexyl)phenyl]lbenzene, C 43° S, 128° N 147.4° I is
15 obtained. . -

The following are prepared analogously:
Trifluoromethoxy-4-[4- (trans-4-ethylcyclohexyl)phenyl] -
benzene
Trifluoromethoxy-4- [4- (trans-4-propyleyclohexyl)phenyl] -

20 benzene .
Trifluoromethoxy-4-[4-(trans-4-butylcyclohexyl)phenyl] -
benzene
Trifluoromethoxy-4-[4-(trans-4- hexylcyclohexyl)phenyl]-

benzene

25 Trifluoromethoxy-4-[4-(trans-4-heptylcyclohexyl)phenyl] -
benzene .
Trifluoromethoxy-4-[4- (trans~4- octylcyclohexyl)phenyl]-
benzene

Trifluoromethoxy-4-[4- (trans-4-nonylcyclohexyl)phenyl] -
30 benzene
Trifluoromethoxy-4- [4- (trans-4-decylcyclohexyl)phenyl] -
benzene -
Trifluoromethoxy-2-fluoro-4-[4- (trans-4-ethylcyclohexyl) -
phenyl]benzene
35 Trifluoromethoxy-2-£fluoro-4-[4-(trans-4-propylecyclo-
hexyl)phenyl]l benzene
Trifluoromethoxy-2-£fluoro-4-[4- (trans-4-butylcyclohexyl) -
phenyllbenzene '
Trifluoromethoxy-2-fluoro-4-[4-(trans-4-pentyleyclo-



Trifluoronmethoxy-2-fluoro-4- [4- (trans-4-heptylcyclo- 5

hexyl ) phenyl ] benzene Tri fl uor onet hoxy- 2-f | uor o- 4-[ 4-
s(trans-4-octyl cycl ohexyl)- phenyl]benzene Trifl uoronet hoxy-2-fluoro-4- [4-
(trans-4-nonyl cycl ohexyl) - phenyl]benzempg 10 Trifl uor onet hoxy-2-fl uor o- 4-
[[4- (trans-4-decyl cycl ohexyl) - phenyl]benzene Exanple 8 Anal ogously t

Exanmpl e 7, fr exdylyphenyll] bexerdnéd - bi phenyl and .
trifluoronmeth - 4- bronohenzen he cor- 15, .respopdin

LE1 L or onet hoES L TSR e R o ATaee o 14 (1ERSBRR by ovotohexyt)s
foll owi ng ar e phespekldrbrzaegous! y:

Trifluoroneth o Lohengh: 4.yl )bepgze CA-h _
Trifl uoronet hg'e%j-:é}gxpgifét;%%%fpﬁeﬁgﬁfﬁﬁdyIfbgﬁzgﬁgaﬁtg 4-heptyleyclo

Tri f1 uor ofet hdiexyiJphenykhensanay| - 4-yl ) benzene

Trifluoromet hepps i dhombidRF N Nord-4l)[ae1E8a8s -4 -octyleyclohexyl) -
Trifl uoronetho -4f(3;-he t yl'bi phenyl -4-yl) benzene
Trifluoronethééégﬂd@ b bi phenyl - 4-yl ) benzene

Tri fl uor omet h@ni-fArddnomethbxyt 2-Hlluproi-ghday |( téays 4 -Hény ITrolohexyl ) -
Trifl uorometh - 2-f.Luoro-4- (4' -propyl bi phenyl-4-yl) - benzene
TTifIuoronethgé%¥?gﬂﬁﬁ?(ﬁﬁﬁ(4f-butylbiphenyl-4-y|)- benzene 30

Tri f 1 uor &fet hGrifludnemethoxy-2 - flyoroykbildhébyans~44decylnycidohexyl) -

gIriquoroneth%EE--flﬂgﬁggﬁg(zr-hexylbiphenyl=4-y|)- benzene |
Trifl uoroneth xy}§[9Iu0r0-4- (4" -heptyl bi phenyl -4-yl) - 35 benzene

Tri fl uor onet h&Xample &, o- 4- (4' - octyl bi phenyl -4-yl )- benzene
Trifluoromet hoxy-4- ( Analogolislyt€bOEdampPé 0 X \Ediol8RpEoto-%F }platyane
biphenyl and trifluoromethoxy-4-bromobenzene, the cor-
15 responding trifluoromethoxy-4-(4’-pentylbiphenyl-4-yl)-
benzene is cobtained. |
The'folloﬁing are prepared analogously:
Trifluoromethoxy-4- (4’ -ethylbiphenyl-4-yl)benzene
Trifluoromethoxy-4- (4’ -propylbiphenyl-4-yl)benzene
20 Trifluoromethoxy-4- (4’ -butylbiphenyl-4-yl)benzene
Trifluoromethoxy-4- (4’ -hexylbiphenyl-4-yl)benzene
Trifluoromethoxy-4- (4’ -heptylbiphenyl-4-yl)benzene
Trifluoromethoxy-4- (4’ -octylbiphenyl-4-yl)benzene
Trifluoromethoxy-2-fluoro-4-(4’-ethylbiphenyl-4-yl) -
25 benzene
Trifluoromethoxy-2-fluoro-4- (4’ -propylbiphenyl-4-yl) -
benzene
Trifluoromethoxy-2-fluoro-4-(4’-butylbiphenyl-4-yl) -
benzene ' '
30 Trifluoromethoxy-2-£1luoro-4- (4’ -pentylbiphenyl-4-yl) -
benzene _
Trifluoromethoxy-2-£fluoro-4-(4’-hexylbiphenyl-4-yl) -
benzene
Trifluoromethoxy-2-fluoro-4-(4’-heptylbiphenyl-4-yl) -
35 benzene ' ' )
Trifluoromethoxy-2-fluoro-4-(4’-octylbiphenyl-4-yl) -
benzene '
Trifluoromethoxy-4-(2’,3’-difluoro-4’-ethoxybiphenyl-4-
yl) -benzene '



- 24 - Trifluoromethoxy-4-(2',3" -difluoro-4'-propoxybi phenyl -4--

yl )-benzene Trifl uoronethoxy-4- (2',3" -difluoro-4"' -butoxybiphenyl -

syl ) - benzene 5 Trifluoromet hoxy-4- (2',3" -difluoro-4' -pentyl oxybi phenyl -
4-yl)-benzen. Trifluoromethoxy-4- (2',3 gu4difluoro-4'" -hexyl oxybi phenyl -

yl ) -benzene Trifl uoronet hoxy-4-(2',3"-difluoro-4'-ethyl bi phenyl -4- 10

yt) - benzene TrrilflabeehebRuiydac32/ 337 ddkiElabrod s ppeppbitybiphvnyd~4 --
yl)-benzene Trlft¥¥{onethoxy-4-(2',3'-dif|uoro-4'-buty|biphenyl- -
yl)-benzene 1 onethoxy-4- (2',3 -difluoro-4' -pentyl bi phenyl -
yl ) - benzene TMdﬂﬁlnarnmémhqxﬁ 42'(23, 3dr8ifidnord-4hebuktbxybd phientl -4 -

yl ) -benzene T4kl gﬁgggghoxy 4- (2',3" -difluoro-4'" -heptyl bi phenyl-4- 20
yl)-benzene Eyl) % m of but II|th|un1(15 % in hexane) are added at

-75 to a §|xtatéféuoggmgtbcxz-étKakyBS 8iékupyerdf npentylosyhipbenylF, and
the mxture i 3.ty -baghzdee @ 25 further 1 hour. 7.5 g of ZnBr2.in 25 m

agai i sti rred TFHELRGTGMEEBARYS 4 (31 - 57 [ AFELPORRY S R PR P BRI e | n 25
m of THF andyl)gb@hzaﬁ@ 2 (dppf) are then added. The tenperature S
or 16 hour s, THAFRuEE e GIPEE: 4002n.F b s8R e Jors &5 sRAy PPl i 2e R o
Xy-5- (4- ﬂﬂlflvﬂﬂobsnhcnpphenyl)pyrld|ne haV|ng [err]
~ Trifluoromethoxy-4-(2’,3’-difluoro-4’-propylbiphenyl-4-
yl) -benzene
Trifluoromethoxy-4-(2’,3’~-difluoro-4’-butylbiphenyl-4-
yl) -benzene

15 Trifluoromethoxy-4-(2’,3’-difluoro-4’-pentylbiphenyl-4-
yl) -benzene
Trifluoromethoxy-4-(2',3'-difluoro-4'-hexylbipheny1-4-'
yl) -benzene
Trifluoromethoxy-4-(2’,3’-difluoro~-4’-heptylbiphenyl-4-~

20 v1l) -benzene
Exggéle 9

37 ml of butyllithium (15 % in hexane) are added
at -75° to a mixture of 12 g of 2-ethoxy-5-bromopyridine
and 50 ml of THF, and the mixture is stirred for a

25 further 1 hour. 7.5 g of ZnBr, in 25 ml of THF are subse-
quently added at -70° to -65°, and the mixture is again
stirred for 1 hour. 14.5 g of trifluoromethoxy-4-bromo-
benzene in 25 ml of THF and 1 g of PACl, (dppf) are then
added. The temperature is allowed to rise to room temper-

30 ature, and the mixture is then stirred for 16 hours.
Work-up is effected analogously to Example 7, and 2-etho-
xy-5- (4-trifluoromethoxyphenyl)pyridine having C 36° S,
((33°)) I is obtained after purification by chromato-

_ . graphy and/or crystallisation.

35 _ Thé following are prepared analogously:

' 2-Methoxy-5- (4-trifluoromethoxyphenyl)pyridine
2-Propoxy-5- (4-trifluoromethoxyphenyl)pyridine
2-Butoxy-5- (4-trifluoromethoxyphenyl)pyridine
2-Pentyloxy-5- (4-trifluoromethoxyphenyl)pyridine



((33[err])) | is obtained after purification by chromato- graphy and/or
crystallization. 35 The follow ng are prepared anal ogously:
:2- Met hoxy-5- (4-trifluoronethoxyphenyl) pyridi ne

2- Propoxy-5-(4-trifluoronmethhoxyphenyl)pyesdine

2- But oxy-5-(4-trifluoronet hoxyphenyl)pyridi ne

2<Pent yl oxy- 52(febdyiliokyc5e(@-tei\fludtvmethoxyphenyl) pyzidine

2- Hexyl oxy-5- (4=t rifl.uoronetho nyl ridine
> tept yl oxy- 52 BRI St SO TP RS P Rpeny L) pyridiae
2- Cct yl oxy- 5- @4Oetyllosmyr-Srdéhexiflucromerhokypbenyl) pyridine

2- Met hyl - 5- (4nt kd r h idi L
2 B s S R e e
2- Propyl - 8- (42t Ethydobortér vexpmeshoxyphenyl) pyridine
2-Butyl - 5- (4- btb_ferssmoset(b‘omtnnb&bmﬁ:hémhenyl)pyriaine
2-Pentyl -5-(4-triflyoronetho henyl ridipe )

2 toxyl - 5 (4- Br PREYIr BrdenaR B aF P A RbenyL) pyridine

g-E§Pt¥|é5z242P?thyﬁFGﬁﬂﬁhﬂtﬁﬁﬂﬂb¥bhprbb#?9henY1)PYridiXe I .

- yl -5-(4-4r r gt h | . nal ogously to
Exanpl e 9, bykrggc |nénﬁ&.8§3E2§Q¥?%§¥%P%#§§ﬁ§§§Fg&g}éggﬁyIpyrinidine and
12.1 g oi015 2-Heptykoboérkriflnopowatboxyphenylhpyridddvepondi ng 2- (4' -

Lrifluoronet h@xbéhgﬂew'(4%&&&1&;&5&3&3&%&&3&@?pi}éxamaec 125[err] SG 1110
S. 218[err] I_is o he follow ng are prepared anal ogously:

tained. The
2-(4'-Trif|uo§§ﬂ§ﬂl§*}9iphenyl-4-y|)-5-nethy|pyrinidine 20
2-(4'-Trifluoronethoxxhakbgbibiy- ¥b) Exatphwl Py by ddatting 14.0 g of
g-(4:-Tr!fIuo#gz§£§o§§§£ghen¥}:g:§l%-Sibut¥b£é§inidin 12.1 of
-(4' -TrifluofoneiRb R¥gr - A"RFYPESRER PPni 9
2-( 4: -Tr15| uotnirﬁlhorgﬂn:epheay}-alAb;'bi)lesehangé pytherndrresponding 2- (4 -
3 (8 T LT R ey LGB! (e L LR i
' C 125° s, 1110 S, 218° I is obtained.
' The following are prepared analogously:
2- (4’ ~-Trifluoromethoxybiphenyl-4-yl) -5-methylpyrimidine
20 2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-ethylpyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-butylpyrimidine
2-(4'-Trifluoramethoxybiphenyl-4-yl)-S-pentylpyrimidiﬁe
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-hexylpyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-heptylpyrimidine
25 2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-octylpyrimidine
' 2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-methoxypyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-ethoxypyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-propoxypyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-butoxypyrimidine
30 2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-pentyloxypyrimid-
ine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-hexyloxypyrimidine
2- (4’ -Trifluoromethoxybiphenyl-4-yl) -5-heptyloxypyrimid-
ine
35 2- (4’ -Trifluoromethoxybiphenyl-4-yl)-5-octyloxypyrimid-
ine.
Example 11 | .
a) A mixture of 2.8 g of 4-(5-heptylpyrimidin-2-yl)-
styrene, 3.7 g of trifluoromethoxy-4-bromobenzene,



2-(4' -Trifluoromet hoxybi phenyl -4-yl)-5-nmet hoxypyri m di ne

- 2-(4"-Trifluoronet hoxybi phenyl - 4-yl)-5-et hoxypyri m di ne

- ¢2-(4"-Trifluoromet hoxybi phenyl - 4-yl)-5-propoxypyri m di ne

2-(4' -Trifluoronethoxybi phenyl - 4-yl)-5-buggxypyrin di ne 30
2-(4'-Trifluoronethoxybi phenyl -4-yl)-5-pentyl oxypyrimd- ine
2<(4'-Trifluoronet hQX¥blﬂhea!| ﬂrwéehﬁlm%,oxnsyrmm difNcacetonitrile,

2-(4"-Trifluorometh yblphn | ) - 5-heptyl imd-_ihe, 35
-Tri f1 uor onet hoxybi gﬁ g é %Ié ﬁﬁ(ry:ﬁ%r f EhpPe et‘liyﬁj A
m xture of 2.8 ¢ ofpneéﬁhlhapt y.bppalfﬂ:uaheﬂ- Zoypl )36 ﬂiqumsn.e Aﬂ:e“r codling,

trifluoronethoxy- 4- Qﬁgrmbe \ o%:@tedla%gs a?.t:e%: ?ﬁf%i?ﬂ:f?n &? m

of acetonitrile, 50 or " ace ate and

phosphi ne $s refl uxehrmtggrag W(%Tt%bﬁluqmﬁwmmﬂlsz [4-

~evaporated and, aftes. H%t?lﬁg&iﬁﬂdbﬂ -2-y1 ?henfr’ﬂjeﬁﬁéﬂgrﬁ&@.’{n ¢ 123°
1- (4-trifluoronethoxypheny ty pyr. m di n-2-yl ) phenyl ] et hene

having C 123[err] SEe e S/gﬁaf%erlt] B PotfipRAned. b) Thi's vinyl
conpound i s hysy ogerhigdviyl GuRpaifid i hiydrogend tetinas HFedh Ctélipperas € i n

: A , .
hi oat ogr aphy and/ BEE® ¥99 Aeetgafs, srabuth I0TRE Shiad R Y om,
-2- [4- (B@heptyl py€) mkﬁtﬁﬁﬂdﬁhﬂ@ﬁh}i pubdfitcationdhyl deiamatioBmplyf err |
T2 T Uor omst nosihes, | | S5ypfendtelispe; Pﬁi?"f *ﬁrf’;&%‘“@%t e 1-
(4-Tri f | uor omet hoxy %VF-;/ 22-[4['45‘(1@11?45{5‘;%% Wi’ﬁrﬁm}%ﬂ%ane
having C 63° S, 98° S, 144° I :I.s obtained
: The following are prepared analogously:
15 1-(4-Trifluoromethoxyphenyl) -2-[4- (5~ ethylpyrimidln ~2-
yl)phenyl] ethane
1- (4-Trifluoromethoxyphenyl) -2- [4- (5-propylpyrimidin-2-
yl) phenyl] ethane
1-(4-Trifluoromethoxyphenyl) -2-[4-(5-butylpyrimidin-2-
20 y1l)phenyl] ethane -
1-(4- Trifluoromethoxyphenyl) -2~[4-(5-pentylpyrimidin-2-
yvl) phenyl] ethane
1-(4~Trifluoromethoxyphenyl) -2-[4-(5-hexylpyrimidin-2-
yvl1l)phenyl] ethane
25 1-(4-Trifluoromethoxyphenyl) ~-2- [4- (5-octylpyrimidin-2-
Y1) phenyl] ethane
1-(4-Trifluoromethoxyphenyl)-2-[4-~ (5~ ethoxypyrimidin -2-
yl) phenyl] ethane
1-(4-Trifluoromethoxyphenyl) -2- [4- (5-propoxypyrimidin-2-
30 y1l) phenyl] ethane
1-(4-Trif luoromethoxyphenyl) ~-2-[4-(5- butoxypyrim:.din-z -
yl)phenyl] ethane
1-(4-Trifluoromethoxyphenyl) -2-[4- (5-pentyloxypyrimidin-
2-yl)phenyl] ethane
35 1-(4-Trif luorome"thoxyphenyl) -2-[4- (5-hexyloxypyrimidin-2-
yl)phenyl] ethane
1- (4-Trifluoromethoxyphenyl) -2-[4- (5~ heptyloxypyrimidin-
2-yl)phenyl] ethane

=\




-(4-Trifl uoronet hoxyphenyl)-2-[4-(5-butyl pyrimdin-2- 20

phenyl ] et hane 1- (4-Trifluoronethoxyphenyl) -2-[4- (5-pentylpyrim din-2-
phenyl ] et hane 1-(4-Trifl uoromet hoxyphenyl)-2-[ 4-(5-hexyl pyri m di n-2-
phenyl ] ethane 25 - 27 -

1-(

yl)

uy:g

y

(4-Trifluoromet hoxyphenyl)-2-[4-(5-octyl pyrimdin-2- yl)phenyl]ethane 1-
(

)

(

-Trifluor Oﬁ&t-f(@xmfi@lﬂo)mn&th[oﬁyphﬁn?lh@zy DY+ (SHabtyloxypyribdainl-26t hane
4Tr|fluoro t?‘ ¥§Ii - 2-[4-(5-propoxypyrimdin-2- 30

phenyl | et hd uor onet hoxyphenyl) -2- [4-

1-
|
)(1/5- guErOX¥Fyrl E&ﬁl&__zyl )p)henyl | et hane Leth

- ri uor X n [ o] A et hane
35 1 (anTri Bor IarRElsb)oe 45 iﬁ* LY Erpy s gggﬁm?#%%ﬂﬂ%
yl ) phenyl Pet hane 15@1@&@61‘% ybh%ﬁﬂytoma oxyibpigdeRengenay di n-
2-yl) phenyl | othane100 -m27 of 1ac64:oﬁﬂltfr|ilﬁr0n‘!‘t Xy pEenytiethylattine,

(5-octyl oxypyrimdin # t hane anple 1 ) A m xture of 257
g of 4- (trans-4- p8ﬁ3§l gyc?’g %K Iy 5acetE€( ﬁé% 19, 5°g‘ f‘ zo-
(trifluoromet hoxy) tollylphesphiae HE) heatdd aatt chat bidid ing rﬁo:h:it for

triethylamne, 0.2 Op d( | e d g o p phi ne
I s heated at the bgﬁl | %%’Em 49‘-?%? éﬁaﬁi@ 6(Eer %%% Br?n Q%é{@ E?é
filteringOoff the p@ecipitatpdecsyhstance subsbarmcbd-cm, sam dnashimlg

washing with acet Oﬂrili:h' héeéBﬂi‘é@i% a.&a(éaééi:f'iwwﬂ@ff'f’iWorm&y 2 -
[4- (trans -4 pentﬁeg¥c)02 [X (trans 4-penty1cyclohexy1)phenyl]ethene
having C 72° S, 168° 8, 194° N 224.1° I, is obtained
after purification by crystallisation from ethanol/
15 ethyl acetate. -

b) The ethene derivative from a) is hydrogenated in THF
using Pd/C at room temperature and atmospheric’
pressure. After work-up and purification by crystal-
lisation, 1-(4-trifluoromethoxyphenyl) -2-[4-~(trans-

20 4-pentylcyclohexyl)phenyl] -ethane is obtained.

The following are prepared analogously:
1-(4-Trifluoromethoxyphenyl) -2- [4- (trans-4-methylcyclo-~
hexyl)phenyl] -ethane
1-(4-Trifluoromethoxyphenyl)-2-[4- (trans-4-ethylcyclo-

25 hexyl)phenyl] -ethane

' 1-(4-Trifluoromethoxyphenyl) -2~ [4- (trans-4-propylcyclo-~
hexyl) phenyl] -ethane ' -
1-(4-Trifluoromethoxyphenyl) -2-[4-(trans-4-butylcyclo-
hexyl) phenyl] -ethane

30 1-(4-Trifluoromethoxyphenyl) -2-[4- (trans-4-pentylcyclo-
hexyl)phenyl] -ethane
1-(4-Trifluoromethoxyphenyl) -2-[4- (trans-4-hexylcyclo-
hexyl)phenyl] -ethane

1- (4-Trifluoromethoxyphenyl) -2-[4- (trans-4-heptylcyclo-

35 hexyl)phenyl] -ethane
Example 13
A Grignard compound is prepared from 1.2 g of

magnesium, 50 ml of THF and 11.4 g of 4-pentyl-bromocbenz- .

ene in 25 ml of THF. When the addition is complete, the



having C 72[err] is obt ai ned after purification by crystallisation from

et hanol / 15 ethyl acetate. b) The et hene derivative froma) is
" vhydrogenated in THF using Pd/C at room tenperature and at nospheric
- pressure. After work-up and purificatianagy-crystal- lisation,

1-(4-trifluoronethoxyphenyl)-2-[4-(trans- 20
4<pentyl cycl ommu)rmawl:}eﬂm férolt EFurtHherThe Hoid cahdJcobRedr €par ed

I ly: o(4-T t h | ) ,52- - (t -4-met h | o-
anl oacusl Y. | Sl e, 14 0 SN RIS ol o YR O
25 hexyl)pheﬁyEFIEBMdh@.ﬂa gﬂdﬁﬁﬁwm@rédapﬁbxypéead&;d,2Th§4eooling

trans-4-pro .

(1 (4-Tri flouofomat 0X eny*J & rf.érgaén‘gﬂ%‘ bﬂ%"F‘é§8| g.h°r‘]"é'3‘<3‘y| p%eﬁgillf?et hane
30 1- (53-Trmbower %mdﬂypneﬁytyrez 9[#nhﬁﬁqwﬁ§t4¥b dar | @t room

nexy1) phenyl % o T hE o g il enaacobgesacycl o
(Erane 4 hupt DROE eolanton (eag) SELERs) 26¥ far Eetnas 15 1atnutepynand
corrpounld ibs ptgpab&gahi@mpha%egim‘ ﬁwmma E\ﬁbmzctibf:eilfunﬂﬂ:.&étﬂog of

4- pentyl - bronpbe t

- 28 -ynixtupg Q%¥5?3?1§g5€?°n' gﬁgﬁ%ur a%dgid%gﬂﬁﬁigﬁggg%grr]

and 14 glef 4banzansohewdnbo¢ysﬂfoﬁobsnpbﬁsinnd25 mM of THF and 0.73 g
gflerr](dppf) are addede Eeslmh?naresp&sgmesa aBHiobBasigact i on m xture

should not clinb 5 above 20[err he"m Xture_ 1Is subsequéntly stirred at
room Tr;fluoramethoxy- - (4-methylphenyl) benzene

Trifluoromethoxy-4- (4-ethylphenyl)benzene
Trifluoromethoxy-4-(4-p£opy1pheny1)benzene

15 Trifluoramethoxy-4-(4-buty1phany1)hen§ene
Trifluoromethoxy-4- (4-hexylphenyl)benzene
Trifluoromethoxy-4- (4-heptylphenyl)benzene
Trifluoromethoxy-4-(2,3-difluoro-4-methylphenyl)benzene
Trifluoromethoxy-4-(2,3-difluoro-4-ethylphenyl)benzene

20 Trifluoromethoxy-4-(2,3-difluoro-4-propylphenyl)benzene
Trifluoromethoxy-4-(2,3-difluoro-4-butylphenyl)benzene
Trifluoromethoxy-4-~(2,3~difluoro-4-pentylphenyl)benzene
Trifluoromethoxy-4-(2,3-difluoro-4-ethoxyphenyl)benzene
Trifluoromethoxy-4-(2,3-difluoro-4-methoxyphenyl)benzene

25 Trifluoromethoxy-4-(2,3-difluoro-4-propoxyphenyl)benzene
Trifluoramethoxy-4-(2,3-difluoro-4-hutoxyphenyl)beniene
Trifluoromethoxy-4-(2,3-difluoro-4-pentyloxyphenyl)benz-

ene
Example 14
30 By reacting 7.5 g of 4- ethoxystyrene with 14.4 g

of 4-trifluoromethoxyiodobenzene, 6.9 ml of triethyl-

amine, 0.23 g of PA(II) acetate and 0.6 g of tri-o-tolyl-

phosphine in 75 ml of acetonitrile, 1-(4-trifluorometh-

oxyphenyl) -2~ (4-ethoxyphenyl) -ethene 1is obtained ana-
35 1logously to Example 1l2a). '

The following are prepared analogously-
1-(4-Trifluoromethoxyphenyl) -2- (4-methoxyphenyl) -ethene
1-(4-Trifluoramethoxyphenyl)-2-(4-propoxypheny1)-éthene
1-(4-Trifluoromethoxyphenyl)-2-(4-bqtoxypheny1)-ethene



tenperature for 16 hours, poured into 100 m of saturated [err] solution
and stirred for a further 15 mnutes, and the organic phase is then worked
‘up. After purification by crystallisation,

trifluoromethoxy-4-(4-pentyl phenyl)- 10 2denzene having C 67[err] | is
obt ai ned. The follow ng are prepared anal ogously:

TFri f1 uor omet haey 4Tt flaidydmichyskyplemdne 2 - (4-pentyloxyphenyl) -ethene

Trifluorometh il 4 | I

A o hicy oot il D Wi e
rifluorame qretthaxyphenyrld -2- (4- -

Trifluoroneth o (4. ; _

Trifl uoronet h?g(ﬂ;;ﬁk ep ﬁ%}%’f%ﬁﬁe 2-(4 metl_xylphen;rl) sthene

Tri f1 uor orfet hdbay(4r-Tzi BlugromeiRowbhankl Jotfen(A - eid @henyl) -ethene

Tri f1 uor omet haxye#-Tri Sl ddnsttod rdny Phany (4 harsmsiphiéhyl) -ethene

T or om0 el e R PPN MRl - hens
Tri f | uor omet h@e/44- T Blubrdmethmxyglenyl )i 2n{d -pentydphenyl) -ethene
Tri 11 bor omet hanye 4 o St s U e e eny)) -ethene
Tr1 11 uor aet hdny4+ Trd Sl unmoneiexyRhemt iy ATk HaREYiGheny 1) -ethene
%: ; : 38; grrrm\;t Egiyqﬁﬁgﬁﬁ#ﬁ%?mﬁoxypﬁé)ré;ﬁ%?r%nyelge-egxhaer?pel e 14 30
By reacting 7.*3\,?—/9&3349—&t hoxystyrene with 14.4 g of
4-trifluoromet hoxyi od@yeny@rodenatilonnl off i ebley| ethenee, déxiFagivesRd(| 1)
1At o skl SRt HICS NG Rof3 T PR Bhak,
ana- 35 15 ogepsinding Bthane: dexivatives arleowbtaimed:prepared anal ogously:
T A e YW rtpons ) sbam
1. (4-Tri f1 uor St Bkl ROReE honryPhes i T2m - nathonyphenyl) -ethane
1~ (4-Trifluoromethoxyphenyl) -2- (4-propoxyphenyl) -ethane
1- (4-Trifluoromethoxyphenyl) -2- (4-butoxyphenyl) -ethane

20 1-(4-Trifluoromethoxyphenyl) -2~ (4-pentyloxyphenyl) -ethane
1- (4-Trifluoromethoxyphenyl) -2- (4-hexyloxyphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2- (4-heptyloxyphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2- (4-methylphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2- (4-ethylphenyl) -ethane

25 1-(4-Trifluoromethoxyphenyl) -2- (4-propylphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2- (4-butylphenyl) -ethane
1- (4-Trifluoromethoxyphenyl) -2- (4-pentylphenyl) -ethane
1- (4-Trifluoromethoxyphenyl) -2- (4-hexylphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2- (4-heptylphenyl) -ethane -

30 1-(4-Trifluoromethoxyphenyl) -2- (4-octylphenyl) -ethane
1-(4-Trifluoromethoxyphenyl) -2-(2,3-difluoro-4-ethoxy-
phenyl) -ethane _
1-(4-Trifluoromethoxyphenyl)-2-(2,3-difluoro-4-propoxy-
phenyl) -ethane

35 1- (4-Trifluoromethoxyphenyl) -2~ (2,3-difluoro-4-butoxy-
phenyl) -ethane '
1-(4-Trifluoromethoxyphenyl) -2-(2,3~-difluoro-4-pentyloxy-
phenyl) -ethane




9 - 1-(4 -Tri fluoronethoxyphenyl) -2- (4 -pentyl oxyphenyl) - ethene
-(4-Trifluoronet hoxyphenyl)-2-(4-hexyl oxyphenyl) -et hene 1-
<(4-Trifluoronmet hoxyphenyl) -2- (4-heptyl oxyphenyl) -ethene

4-Tri fl uor omet hoxyphenyl ) - 2- (4- net hyl pgpenyl ) - et hene 5

4-Tri fl uor onmet hoxyphenyl ) - 2- (4- et hyl phenyl ) - et hene

4-Trifl uorywuhuﬂllemﬁama:ﬂ :?mwhenyl()z,@rﬁrﬂuoro -4-ethyl--
4-Trifl uoro giy H | )-2-(4-butyl phenyl) -at hene

4-Trifl uor 8 Eﬁ§ -2-(4- pentyl phenyl) - et hene

4- TrifIuorDnélhWr;ﬁham;bhdbhbkﬂph@dgbbﬂ&+XZeBhdmélﬁbro-4-propyl-
4- Trifluorgﬂgég P¥YR E ) 2- (4- heptyl phenyl) - et hene :

4- oxyphenyl)
r
T
4-
4-
4-

c‘
AHI

eee

Trifl uor -2-(4- octylphen | ) - et hene Exanple 15 By
ogena§|onlo(4tW§1@ﬂMQMQMR§hqxxD 1hrépdRed di Haepre4tbutyzing Pd/ C
HF, the cohéRpl)detharandi ng ethane derivatives are obtained:

Trlfluorone henyl ) - 2- (4- et hox heny
Tr|fIuor%ﬁﬁ%hﬁ?%%ﬁ&ﬁfPF?f ﬁﬂi@? 9%) §ﬁ5i8°r° 4-pentyl-
Tri'f| uorphiehyDxyetlané) - 2- (4- propoxyphenyl ) - et hane
4-Tri fl uorgnet hoxyphenyl ) - 2- (4- but oxyphenyl ) - et hane 20 1-
Trlfluoroﬁé¥ﬂ%£§§h£€yl) -2- (4-pentyl oxyphenyl) -ethane
4- Tr|10uoronethoxy@h%ngl¢f21£uhhumy¢ndy§h%nglQerthwaame(aﬂded at
i f1 uor onethoxyghen hept I (ﬂﬁqa ;ﬂﬁﬂﬁr -
4- Tr|fluor€ne¥ 2 %H&: 4g4fﬁ1=3¥hyl hen -efﬁ teyelohexyl
4-Tri f | uoreFeyY M&enwﬂ 0 @E'-hﬂ%h?ﬁ?b’}DEPﬁaﬁe ¢i:4), and the
3 P!H Uorﬁé@éﬁ%ﬂmﬁwﬁh :}eZ:té %ﬁﬁ&d mlarﬁmd at 0-10° for
rifluor oxyphe an
4T 11 uorbrBEHERy prchyA ) 82.9% 485 EHt BEprErppEbeRRirpuobenzens end
4-Tr X8 uormnss hpxgpedgl, -(Appf)hand EHubmeguentlynadded at 5°. The
4-
4-
4-
[

2
(
(
-
(
-
-
-
-
- (
d

S

— s

T 1 uorEEresy B Binopd 0 CPa e Nedoa ddliFerdeure and 1s
Trifl uorQ#fthyﬁne‘ny#) farthez- (1§ | M’G‘M- cThex mixtmme | $sctthere 1- (4
fl-uor omethnivddeyts 160 hf 3£ Faturaitedt NM,ER0%B1ukRSHY! hndl RaE

organic phase is worked up. After purification by chroma-
20 'tography'and/or crystallisation, 1-(4-trifluoromethoxy-

' FAPAFAFAFAPAFAFAFS"kAf\kaFAFAF=—'SWA|A|ArA|A

b I . L L L L N L N T B S B NP N N

_| 1

phenyl) -2- (trans-4-pentylcyclohexyl) -ethane is obtained.
The following are prepared analogously:
1- (4-Trifluoromethoxyphenyl) -2~ (trans-4- ethylcyclohexyl)-
ethane
25 1-(4-Trifluoromethoxyphenyl) -2- (trans-4-propylcyclo-
hexyl) -ethane _
1-(4-Trifluoromethoxyphenyl)-2-(trans-4- butylcyclohexyl)-
ethane
1- (4-Trifluoromethoxyphenyl) -2~ (trans-4-hexylcyclohexyl) -
30 ethane
1-(4-Trifluoromethoxyphenyl) -2-(trans-4-heptylcyclo-
hexyl) -ethane
Example 17
Trifluoromethoxy-4-(trans-4-propyléyclohexyl)-
35 benzene is obtained analogously to Example 16 from 15.4
g of trans-4-propy1cyclohexy1 bromide and 18.2 g of
4-trifluoromethoxybromobenzene after purification by
chromatography and/or vaccum distillation.
The following are prepared analogously:



35 1-(4-Trifluoronethoxyphenyl)-2-(2, 3-di fl uoro-4-butoxy- phenyl)-ethene
1- (4-Trifluoronet hoxyphenyl) -2- (2,3-difluoro-4-pentyloxy- phenyl)-ethane
- 30 - 1- (4-Trifluoronethoxyphenyl) -2- (2,3-difluoro-4-ethyl-
phenyl ) -et hane 1-(4-Trifl uoronet hoxyphengl) ~2- (2, 3-di fl uoro-4-propyl -
phenyl ) - et hane 5 1- (4-Trifluoronethoxyphenyl) -2- (2,3-difluoro- 4 butyI

phenyl ) - et hanerr}-fl4rokionid the: Jweﬂaemdéth?ﬂ(c&clvﬂ eyl Berdadit ¥

phenyl ) - et han 10 f ligthium of [err]
P Ao o GeasLHaR %%h@% -sro trapasd-Frthyd oyayatiarti) Bentshy.

et hyl i odi de am&iﬁmiaﬁamdtﬁﬁﬂyuaﬂGhmaas&l~§pntmm&ybﬂohmaadnb@mzamdLwe S
treated with

4-trifl uoromnet fEigl(r?'.'o enzgq; an(g:rrfésh %@qﬁ%ﬁ: ig‘(rgr 1 5’ %maere
subsequensl y 5ud@dugrqmethq;Mﬂ%dﬁhngnss4ahh@ﬁ&dcw@ nper at ur e
and is stirregq e udriomeththyld -TRHahs - B cEyikyed ohexy19 BeR@ened i nto 100,

m of saturated [err] _solution, and the organi c phase Is mnrked up. After
purification 8 20 tography and/or crystallisation,

1-(4-trifluoromet hoxyrigiaenyk) 62g (6 divyelphexylenrbodiixidecinage ng

(4 Tr1 11 wor onBEnSRIREN, Are. JadBR B B mpHirs 4 Aq of 4-trhthucse-

1- (4-Tri iDuormhbmplean}l yar@ (20 aml- a£ptopypengc| @-. 2haxyof - diknetbyl-

4= TrifluoronghRaxupbsaihle 4% dhdiNSaded!! ¥heY nliQRety )is f{V¥P&a at

room temperature for 1 hour, and 3.8 g of trans-4-ethyl-

cyclohexanecarboxylic acid are then added. After work-up

and purification by chromatography and/or crystallisa-

15 tion, 4 - (trifluoromethoxy)phenyl trans-4-ethylcyclo-
hexanecarboxylate is obtained.

The following are prepared analogously:
4- (Trifluoromethoxy)phenyl trans-4-propylcyclohexane-

carboxylate

20 (Trifluoromethoxy)phenyl trans-4-butylcyclohexane-
carboxylate
4-(Trifluoramethox?)phenyl trans-4-pentylcyclohexane-
carboxylate
4 - (Trifluoromethoxy)phenyl trans-4-hexylcyclohexane-

25 carboxylate
' 4- (Trifluoromethoxy)phenyl trans-4-heptylcyclohexane-

carboxylate
4- (Trifluoromethoxy)phenyl trans-4- (trans- 4-propylcyclo-
hexyl) cyclohexanecarboxylate

30 4- (Trifluoromethoxy)phenyl trans-4-(trans-4-ethylcyclo-
hexyl) cyclohexanecarboxylate |
4- (Trifluoromethoxy)phenyl trans-4-(trans-4-butylcyclo-
hexyl) cyclohexanecarboxylate
4- (Trifluoromethoxy)phenyl trans-4-(trans-4-pentylcyclo-

35 hexyl) cyclohexanecarboxylate
4- (Trifluoromethoxy)phenyl trans-4-(trans- 4 hexylcyclo-
hexyl) cyclohexanecarboxylate
4~ (Trifluoromethoxy)phenyl trans-4-(trans-4- heptylcyclo-
‘hexyl) cyclohexanecarboxylate



1- (4-Trifluoronmethoxyphenyl) -2- (trans-4-hexylcyclohexyl) - 30 et hane
1-(4-Trifl uoronet hoxyphenyl)-2-(trans-4-heptyl cycl o- hexyl)-ethane Exanpl e
#17 Trifluoronet hoxy-4-(trans-4-propyl cycl ohexyl)- 35 benzene i s obtai ned
anal ogously to Exanple 16 from 15.4 g ofgérans-4-propyl cycl ohexyl brom de
and 18.2 g of 4-trifluoronethoxybronobenzene after purification by
‘ehr omat ogr aphy and/ or Thac cestamiphés | balliow. cdhcetn! | Diduid o¢ ey PE£DPine
anal ogousl y: - 31 - Trailquong ho§%-4-ﬁ rans-4-et hyl eycl ohexyl ) benzene
TrET 1 vor omet HBRDPAE (PPaRELRH bR EDE) BHERGFIBE  ene
Tri fl uor omet hBxgmplét Aans- 4- pent yl cycl ohexyl ) benzene
Trifl uoronet hoxy-4-(tgaqs; e Y. ze ‘s
Trifl uoromnet hoxy- 4- téagggﬁ?ﬁe%t f%§%$gﬁéx§%€§gﬁzgﬁggfis?ng
Tri f | uor ofret hb&ys40€t Paksans i rprepylevekoheryibensonitrple, 18 First, 4.6 g
of dicycl ohexykcgredpl e-4Rsl £-8én 1e§c1ghaﬁ?gbaﬁgoﬁﬂg§ﬂ1§p a mxture of 4

g of 4-trifluoro-, 10 nmet hox en and 2 of tal uen 0.2

di net hyl - ani ndpy¥ i 8Fnetq"ts‘l'ht‘f'%r%‘?ﬁ'§afy't4h'e i %ﬂ'?%%?f#%hﬁ'ﬁ)oh
tenperature for 1 bemgenand 3.8 g of trans-4-ethyl- cycl ohexanecarboxylic
acid are then e - da pygi L1 | C Y B4, 0g4 aphy
and/ or crystal ??!gaﬁgfléilﬁ?%\%&eyﬁ?’??r?fr%dé%ﬁng#%gg ?pﬁg%m 91?

“trahs-4-bﬂhylcycldbehEQQQecarboxylate is obtained. The follow ng are
prepared anal Dgogsd¥: edahnd 1) Line ORGAPONIAPI S Vbropyleyclohexane,

trans-4-propyl cycl ohexane- carboxyl ate 20 4- ("Tr i uoronethoxy)ﬁhenyl-
t r ans- 4- but yl ¥y ck oPexdnetbxhr4ox{Fzans-4-propylcyclohexyl) biphényl,
11 % of 4-ethyl-4’-(trans-4-pentylcyclohexyl)biphenyl,

4 % of 4,4’ -bis- (trans-4-propylcyclohexyl)biphenyl,
15 6 % of 4-(trans-4-pentylcyclohexyl) -4’ - (trans-4-propyl-
cyclohexyl)biphenyl,
3 % of 4- (trans-4-propyleyclohexyl) -2/ -fluoro-4‘ - (trans-
4-propylcyclohexyl)biphenyl,
4 % of 2-fluoro-4-(trans-4-pentylcyclohexyl) -4’ - (trans-
20 4-propylcyclochexyl)biphenyl

and _
3 % of 4- (trans-4-pentylcyclohexyl) -2/ -fluoro-4- - (trans-
4-pentylcyclohexyl)biphenyl,
has a melting point of -17°, a clear point of 92° and a
25 viscosity of 21 mm?’/s at 20°.
‘Examgle B y
A liquid-crystalline phase, comprising
8 % of p-trans-4-propylcyclohexylbenzonitrile,
12 % of trifluoromethoxy-4-(5-propyl-1l,3-dioxan-2-yl)-
30 benzene,

10 % of p-trans-4-butylcyclohexylbenzonitrile,
12 % of trans-l-p-ethylphenyl-4-propylcyclohexane,
6 % of trans-l-p-methoxyphenyl-4-propylcyclohexane,
13 % of 4-ethyl-4’-(trans-4-propylcyclohexyl)biphenyl,
35 12 % _of 4-ethy1-4'-(trans-4-pentylcyclohexyl)biphenyl,
3 % of 4,4'-bis-(trans-4-pfopylcyclohexyl)biphenyl,
6 % of 4- (trans-4-pentylcyclohexyl) -4’ - (trans-4-propyl-

cyclohexyl)biphenyl, _ _
3 % of 4,4’-bis- (trans-4-pentylcyclohexyl)biphenyl,



4- (Trifl uoromet hoxy) phenyl trans- 4- pentyl cycl ohexane- carboxyl ate

4- (Trifl uoronmet hoxy) phenyl t rans-4- hexyl cycl ohexane- 25 car boxyl ate
¢4-(Trifluoromethoxy) phenyl trans- 4- heptyl cycl ohexane- carboxyl ate 4-
(Trifluoromet hoxy)phenyl trans-4- (trans44 propylcycl o-

hexyl ) cycl ohexanecar boxyl ate 30 4- (Trifl uoromet hoxy) phenyl

‘=1 ans- 4- (trans-44cblfyscyeranshexpbheylbgbivhesgd) baxyl(grans-4-propyl -

4- (Trifl uoronet hoxy enyl .trans-4- (trans-4-butyl cycl o-
hexyl)cyclohexanec&%ﬁafg%gpglﬁxéﬁﬁ Qtor onet hoxy) pheny! _
trans-4- (trans74%pefit - fJubvo-35 (tranayhypenktyphoyaioberpd)yhitdtrans-
4- (Trifl uoromet hoxy)| =4 ~4-hexyl cycl o- -

_ hexyl)cyclohexanecgggoxgﬁéfgkgisirﬁ?ﬂ%ﬁ?one Hﬁxy)phenyl
trans-4-(5rans-4-héﬂ§ylcyclp- hexyl ) cycl ohexanecar boxyl at e - 32 - The
exanpl es be'OWMQPQﬁﬁiﬂ(Ekﬂﬂbd4Cﬁ&ﬁ&ﬁ}b*&foh@ﬂﬁiﬁszaCEQ&QkBQ4f0(Ebﬁns-

i pe

I nvention: Exanple A A liquid-crys . ase, conprising 5 16 % of
p-trans-4-propy|cyérgﬁ@fypgaﬁgﬁﬁF$WiSEFPgaﬂggﬁ

p-t rans- 4- penhylec uCcmelleingbeoiati ofi F20.8°% af clear point of 108° and
trifluoromethgoxy=4-(5=+RLO ok 2-di,0xan-2=yl)- benzene, 9 % of
trifIuoroneth§x¥}§9%g}p§h§§:?%,gqh(%xgﬁ-ggyr)- 10 benzene, 20 % of
~ trans-1- pOnet Examplen@:- 4- propyl cycl ohexane, 11 % of
A-ethyl-4"-(trans-4-pgo gl-e RijpkcBkhsel 1 c¥mBirisi
4-ethy|-4'-(trans-4-pen?¥h§§cloh xyl biphe%%%?ei &é%? sing

4, 4' - bi s- (trand- %- pfopyPcPYRIPPRERYR-SnPFPPY1-1,3-dioxane,

6 % of 2-p-cyancphenyl-5-butyl-1,3-dioxane,

4 % of 2-p-cyanophenyl-5-pentyl-1l,3-dioxane,

9 % of trifluoromethoxy-4-(5-propyl-1l,3-dioxan-2-yl) -
benzene

of trifluoromethoxy-4-(5-pentyl-1,3-dioxan-2-yl)-
benzene,

of 4-ethyl-4’-(trans-4-propylcyclohexyl)biphenyl,
of 4-ethyl-4’-(trans-4-pentylcyclohexyl)biphenyl,
of 2-p-pentyloxyphenyl-5-hexylpyrimidine,

of 2-p-hexyloxyphenyl-5-hexylpyrimidine,

of 2-p-heptyloxyphenyl-5-hexylpyrimidine,

of 2-p-propoxyphenyl-5-hexylpyrimidine,

of 2-p-heptyloxyphenyl-5-heptylpyrimidine,

of 2-p-nonyloxyphenyl-5-heptylpyrimidine,

of 2-f1uoro-4-(trans-4-pentylcycloheiyl)-4'-(trans-
4-propylcyclohexyl)biphenyl,

15

7]
de

12
20 10

25

S R v aln
9 P dP dP d@ P of P P

and
.30 9 % of trans-l-p-methoxyphenyl-4-propylcyclohexane,
has C -17° Sm 30° N 70° I.
Example D _
A liquid-crystalline phase comprising
20 % of 1-(4-trifluoromethoxyphenyl) -2-[trans-4-(trans-
35 - _4-propylcyclohexyl)cyclohexyl] -ethane,
20 % of 1-(4-trifluoromethoxyphenyl)-2-[trans-4-(trans-
4-pentylcyclohexyl) cyclohexyl] -ethane,
20 %“of.trans~1-p-methoxyphenyl-é-propylcyclohexane,



15 6 % of 4-(trans-4-pentylcycl ohexyl)-4"-(trans-4-propyl -
cycl ohexyl ) bi phenyl, 3 % of 4- (trans-4-propylcyclohexyl) -2' -fluoro-4' -
*(trans- 4-propyl cycl ohexyl) bi phenyl, 4 % of
2-fluoro-4-(trans-4-pentyl cycl ohexyl)-4'34txrans- 20
. 4- propylcyclohexyl)blphenyl and 3 % of 4- (trans-4-pentylcyclohexyl) -2

“fluoro-4'" - Z0rensf érassilipyethbeyphedyDherytopyboydldRekang poi nt- of
-17, a clear poi nt q% 92[err] and a 25 viscosity of 21 [err] Exanple B A
I|qU|d crystal line phase, conprising 8 % of

p-trans-4- prcm;/l%y@f otmt-bb-rntbm“ﬂﬂ;enﬂ%{propylcyclohexane
Lri 1 uor oot oy sor BAP Mot df 2002 W 1 ik potae dFHund & % O

p-trans-4-butyl cycl zonltrlle 12 ©

trans-1- (B et mwym%r%mya e Rf%e, 6 % of
trans- 1- p- netideuaiphengd - 4- propyl cycl ohexane, 13 % of

4-ethyl -4' - (t - 4- | oh bi gh , % of
4 ethyl -4 (11 ans A TR YT SrRiyide haAg idompriafis

4, 4" -bi s- (trams-ilﬂqfc;py&ramm}ep@dﬁﬂ@ﬂqﬂexﬂ%cﬁzonitrile,
P D L . tbi e ok TN
4- (trand®- pélrﬁ)ﬂMIM%*W“@W@WMtOWK#W%m%enyI 7 %

.ngpgoL;Fg;glgﬁ£?§Qﬂ§ rﬁg?ﬂﬂd§3Bﬂé3¥yﬁﬂan A{%%ﬁf&?¥i¢yclohaxane,
4- (trans-4-pei ¥ %ér&ﬁéﬁﬁpyremﬁbe&w@éd-- (trapfs4-propylcyclohexyl) -

4-pentyl cycl ¢ighdnyldi phenyl ,
and
15 15 % of 4-trifluoromethoxy-4’- (trans-4-penty1cyclohexy1) ~
biphenyl
has a clear point of 62°, a viscosity of 12 mm?/s at 20°
and An = +0.12.

Example F
20 A liquid-crystalline phase comprising
10 % of p-trans-4-propylcyclohexyl-benzonitrile,
10 % of 2-p-cyanophenyl-5-propyl-1,3-dioxane,
10 % of 4-propyl-4’-cyanobiphenyl,
10 % of p-cyanophenyl 4-propylbenzoate,
25 10 % of 3-fluoro-4-cyanophenyl 4-propylbenzoate,
10 % of trans-1-p-methoxyphenyl-4-propy1cyclohexané,
10 % of trans-l-p-ethoxyphenyl-4-propylcyclohexane,

15 % of 4-ethyl-l-trans-4-(trans-4-propylcyclohexyl)-
cyclohexyl-benzene
30 and
15 % of 4-trifluoromethoxy-l-trans-4-(trans-4-propyl-
cyclohexyl) cyclohexyl-benzene
has a clear point of 66°, a viscosity of 22 mm’/s and An
= +0.14.
35 Example G
A liquid-crystalline phase comprising
7 % of 2-p-cyanophenyl-5-propyl-1,3-dioxane,
6 % of 2-p-cyénophenyl-s-butyl-l,3-dioxane,
4 % of 2-p-cyanophenyl-5-pentyl-1,3-dioxane,



has a nmelting point of -20.8[err] a clear point of 108[err] and a viscosity
of 25 [err]/s at 20[err] 10 Exanple C: A liquid-crystalline phase,

< conprising 7 % of 2-p-cyanophenyl-5-propyl-1, 3-di oxane, 6 % of

2- p- cyanophenyl - 5- but yl - 1, 3- di oxane, 4 %sof.

2- p- cyanophenyl - 5- pentyl - 1, 3-di oxane, 15 . 9 % of

“¥rifluoromet h@% 4:13( imwiﬂ&m@mwwmmamwrus-4

trlfluoronethox pen -1 3-. dloxa benzene 12 % of

4- et hyl - ;ﬁlt?g’sﬁ%ik’ rldheéf%ﬁ 10 % of

421- et hyl - 4'I - (t rsaﬂsoi- per(uyI:r;tfﬂ.ubemb):hopﬁ’phynylsz%[bf-‘ans-4- (trans-4-
p- pent yl oxyphen 5 H f :

2 p- hexyl oxypheny?beg § pyTri n’%p&qré&%g 59 3151 -ethane,
- p- hept Yl ox@}2hén@f Meéatmlmﬁr rrﬁtdm@-%mwleyclohexyl) -biphenyl,
2- p- pr opoxypheny o HMIJ4M A tiane2a - ‘_27 y%d?fclohexyl) -biphenyl,

2- p- hept yl oxyphenyl heptyl rimdine
2- p- nonyl oxypRe é’mﬁﬁ% Y1 ﬁaxylpyrimidine,
2-fluoro-4-(t rsal%sﬁ W—)Hawaw:w14'5-¢te:m1@yrimidine,

fr gﬁgpyl Sy‘r:rle?% ;%dfbﬁ%e?éﬁtgg&%%l 0 g’)?gﬁe T’W]'?Y(fimfﬂierr] Sm 30[err] N

zogir{] 1]Ic5i<arrpl4e D of 12-gquiptopoxypiienyle Soiexy lpymimidine .20 % of
rifluor

Jﬂﬂ?ﬂai Eﬁ@% dine,
V4- propyl cycl ohexy%ﬁ cyc?’gheéﬁﬁ et hane 20 % O yl%'_}rim. ne
1- (4-trifluor &mk lerimidine.

f‘pent{|CyC|OEGKNBEC!CEQHB*&LE-thﬂﬂﬂr42ﬁeﬂ&yméyclohexy1)-4’-(trans-
bttt PR
15 and .
9 % of trans-1-p-methoxypheny1-4-propylcyclohexane
has a melting point of -17°, a clear point of 99° and a
viscosity of 32 mm?’/s at 20°.
Example H
20 A liquid-crystalline phase comprising
8 % of p-trans-4-propylcyclohexyl-benzonitrile,
12 % of 1-(4-trifluoromethoxyphenyl)-2-[trans-4-(trans-4
propylcyclohexyl) cyclohexyl] -ethane,

10 % of p-trans-4-butylcyclohexyl-benzonitrile,
25 12 % of trans-l-p-ethylphenyl-4-propylcyclohexane,
6 % of trans-l-p-mthoxyphenyl-4-propylcyclohexane,
13 % of 4-ethyl-4’-(trans-4-propylcyclohexyl) -biphenyl,
12 % of 4-ethyl-4’-(trans-4-pentylcyclohexyl)-biphenyl,
3 % of 4,4’ -bis-(trans-4-propylcyclohexyl) -biphenyl,
30 6 % of 4- (trans-4-pentylcyclohexyl) -4’ - (trans-4-propyl-
cyclohexyl) -biphenyl, '
3 % of 4,4'-bis-(trans-4-pentylcycloheiyl)-biphenyl,

4 % of 4-(trans-4-penty1cyclohexyl)-4’-(trana-4-propy1-
cyclohexyl) -biphenyl,
35 7 % of 2-fluoro-4-(trans-4-pentylcyclohexyl)-4’- (trans-
4-propylcyclohexyl) -biphenyl
and '
4 % of 4- (trans-4-pentylcyclohexyl) -2’ -£fluoro-4’ - (trans-
4-pentylcyclohexyl) -biphenyl '



and 20 % of trans-1-p-butoxyphenyl-4-propyl cycl ohexane has a nelting point
of -6.2, a clear point of 64[err] and a 5 viscosity of 12 [err] Exanple
*«E: Aliquid-crystalline phase conprising 20 % of

p-trans-4-propyl cycl ohexyl - benzonitrile,30 % of

trans- 1- p- propyl phenyl - 4- pentyl cycl ohexane, 10 15 % of

“tr ans- 1- p- Et lmmamitih@rmﬁtcy@f OmeIz(‘B.nea dfedd qffoint off-|123° anc;] a-
trans- 1-p-butg pylL ne, 15 % of 4-trifluoronethoxy-4" -
(trans-4- prop‘{/f%‘g x?/fr) 9%’"{?’.’ A5 1800 o

4-trifl uoronm_g'__- (trans 4- pentyl cycl ohexyl) - biphenyl has a clear
poi nt of 62[err] a vigcpg oér*ﬂéil%gifégg coﬂ-pplg@ngExarrpl e F 20

A liquid-crystalline phas sin

p-trans- & pr oy % RF mwmﬁmw ¢:ec1q1€a=mﬁbenzomtrile.

g/pf cyanopheny %SIcpf. rainé-@h t Shéty (erwmaliwnra,anobl phﬁnyl 10
o of p-cyanop oa €, 0 uor o anophenyl

4- pr opy| benzo;hr%/ 9% :&ng ?ﬁ%}’ﬁf@ﬁ& ﬁ'{) E%/Ef%?%‘}gﬁg, 10 %
of trans-1- p-;ﬁdm@qyﬂgheaﬁrm %of

and 15 %o 4 X (o oRkTh PRXA% e ?Zﬁp Hpa R -
cycl ohexdf’) cycl oh@@ﬂtﬂeﬁm&a@l)&:}&&heﬂp&]me@i&m a viscosity of
L2[err] and ap 1;Q>fl4|:ra3§e 1 &@Aéﬂﬂﬂﬂﬁaﬁﬂﬁémm conpri.sing.
7 % of 2-p- cyanophenyl propyl -1 I"oxane
_ ethyl- - (trans 4-propylcyclohexyl) -biphenyl,
11 % of 4-ethyl-4’-(trans-4-pentylcyclohexyl) -biphenyl,
4 % of 4,4’ -bis-(trans-4-propylcyclohexyl) -biphenyl,
15 6 % of 4-(trans-4-pentylcyclohexyl) -4/~ (trans-4-propyl-
cyclohexyl) -biphenyl,
3 % of 4- (trans-4-propylcyclohexyl) -2’ -fluoro-4’ - (trans-
4-propylcyclohexyl) -biphenyl,
4 % of 2-fluoro-4-(trans-4-pentylcyclohexyl) -4’ - (trans-
20 4-propylcyclohexyl) -biphenyl
and
3 % of 4- (trans-4-pentylcyclohexyl) -2’ -fluoro-4’ - (trans-
4-pentylcyclohexyl) -biphenyl
has a melting point of -15°, a clear point of 120° and a
25 viscosity of 23 mm’/s at 20°.



6 % of 2pcan tyI 1, 3- di oxane, 4 % of
2- p- cyano % ‘ 3-di oxane, - 35 - 9 % of
~1(4tr|fl ) 2-[trans-4-(trans-4

propyl cycl ohexyl ) cycl ohexyl ] - et hane, 9 %pf- EP 0334911 Bl
1-(4-trifluoronet hoxyphenyl -2-[trans-4-(trans-4-
‘pent yl cycl ohexyl )cycl ohexyl ] - et hpatent ClaZm%dsic]

4- et hyl - ans-4-p

A othyl -4 (1 Fans. 4. pEUDPrEYRESRCRYeYY, BAERtIortRoEkPL ethers of the
2- p- pentyl oxyﬁhmllaSIhexyl pyrimidine, 5 % of

2- p- hexyl oxyphenyl 5- hexyl pyr| m dine, 5 % of

2- p- hept yl oxy pyrj mi dine, 10 4 % of

2- p- pr opoxyphg #l'(ﬂq?e 4 % of I

2- p- hept yl oxyphenyl 5 heptyl pyri mdine, 4 % of -

2- p- nonyl gxyp enéh- 5: heptyl pyrimdine, 7 % of

2-fl uoro- i'tcbent yl cycl ohexyl)-4'-(trans-

4- propyl cycl ohexyl ) - bi phenyl 15 ~and 9 % of

trans-1-p- rret pxyphen e q t

-17[err], Pear poi %P ofgéofw*ﬁ an \r}lsrchgg ?t%% é}g erﬂrz a’?éz?)’[-err]
Exanpl e H 20 AmprgufH. @nerns maweaénesbecz;ﬁplageﬂ B <Boi -O-,

~p-trans-4-propyl cycl obgxy lanler '&EomédJ | whdre &b heterocatoms are not
1-(4-tr|fluororrethoxy hen trans-4

ns- 4-
propyl cycl ohexyl )cycl é dé{% tq,one,another, or perfluorocalkyl
p-trans-gebutyl cycl ohhaylnberlz-am tei latomés in l¥h3chf one or more CF,

trans-1-p-ethyl phenyl g ﬂgggopyﬁ:/gll ge)ﬁ%nez‘e %ﬁé I'T'Y -CH,-, -E-, -0-,

trans-1- p mhoxypheny? yC ohexane
4- et hyl - 4' - (tr ans- 4- pr8pyanddiosheG0-),- biptesytwo | hetegpatoms are not

4-ethyl -4'-(trans-4-p ) &8I n of 4,4'-bis-
(t rans- 4 pr opyl cycl Ohg%¥§ab§%ﬁ§§$¥§ %g 626 ﬂmt? ot}
4- (trans-4-pentyl cycl ohexyl)-4'-(trans-4-propyl -

E is CH=CX, CX=CH, CmC, CHY, CX-;I-I or CH-CX,
15 '
X is Y, CH3 or H,

Y is CN, NCS, NCO or halogen,

A! and A?, independently of one another, are each

1,4-cyclohexylene, in which one or two non-adja-

- 20 cent CH, groups may also be replaced by -0O-

and/or S atoms, 1,4-cyclohexenylene, 1,4-bicyclo-

(2.2.2)octylene, piperidine-1,4-diyl or 1,4-phen-

ylene, in which one or more CH groups may be

replaced by N, which is unsubstituted or monosub-

25 stituted or polysubstituted by halogen atoms
and/or CN and/or CH, groups,

z1 is -o-co-’ -cnzo"' -ocnz-' "CH:CHz";, -CH=CH- or a
single bond,

z? is -C0-0-, -CH,0-, -OCH,-, -CH,CH,-, -CH=CH- or a
30 : gingle bond, ' :
Al is a 1,4-phenylene group which is unsubstituted



cycI ohe o of 4,4'-Dbis-(trans-4-pentyl cycl ohexyl)-bi phenyl,
4 % of ﬁ"’"ﬂ"ﬂ“ﬂﬁ”‘ﬂ m ycl ohexyl) 4' - (trans-4-propyl -
- cycl ohexyl) -%bi phehyls 35 % of

2-fluoro-4-(trans-4- pentyl cycl ohexyl ) -4 -4 trans-

4-propyl cycl ohexyl) - bi phenyl and 4 % of 4- (trans-4-pentylcyclohexyl) -2
>=fluoro-4' - (trans- érpmohpbahstibatgl)obi pakpgubstitutéd-bpahabogeht i ng
poi nt of -21[err], a 1 y of 27 [err] at
20[err] Exanple | A Ils‘% cryZ%’aI anégg‘ ggeagbr%:'c&gé 16 % of
p-trans- 4-proagtcycl ohexyl -benzonitrile, 4 % of ,
p-trans-4-pentyl cycl ohexyl -benzonitrile, 9 % of

1-(4-trifluoromet hoxyphenyl)-2-[trans-4-(trans-4

propyl cycl oheRyl ) cycl dBelyl L- @Fhdne, 9 % of
1-(4-trifluoronethoxyphenyl)-2-[trans-4-(trans-4- 10

pentyl cycl ohex cygcl ohex 20 % of

trans- 1- pénet'ﬁ%{iépﬁéﬁyPrﬂfo;B F€§§I ohexane, 11 % of

4-ethyl -4' - (trans-4-propyl cycl ohexyl)-bi phenyl, 11 % of

4-ethyl -4 - (tgpans-4-p ghexy bi phagy; 4 Y.af

4,4 -bi s- (t ran’f;l 4- pr EiQIL"')cgyc)I&EJI‘uexS/I )6ébal pHenéﬁ éﬁ’S %g S}H fOF & single
4-(trans-4-pentyl cyclgﬂb‘iy ip- £he( ases wherepy = 8y oFotex\B)) =hipHeImY, 3 %
of 4- (trans-4-propyl gygl gRexyhy =2723- Ll wolstibdtitutled 5, 4-phenylene,

4- propyl cycl ohexyl ) - bi phenyl, 4 % of

2-f1 uor o- 4- (trans- 4- paaty| cyclohexyl) 4' -(trans- 20

4- pr opylnycl abexyl ) - bé phreyl erit Budtrahe Yhokybansere Dot sxcsptedexyl ) -2'

-fluoro- trans- f'lhgx%rr]i yéfyfiggzeoﬁ{eghﬁ PG e according to Claim
l, selected from the sub-formulae Ia and Ib:

R1-A2=-A3=0CF, Ia
R1-A2-22-A3-0CF, Ib

15 in which R?, A?, A® and Z? are as defined in Claim 1.

3. Phenyl trifluoromethyl ethers according to Claim

1, selected from the sub-formulae Ic to If:
R1-A1=A2=A3-OCF; Ic
Ri-Al=21-A2-22-73-0CF; Id
Ri=Al=A2-Z2-A3=0CF; If

in which .R1 A, A%, A%, Z! and 2? are as defined in Claim

1.
4. Phenyl trifluoromethyl ethers according to Claim
25 l, selected from the sub-formulae Ig to In:
Ri=-Al-Al=A2-A3-0CF, 1g
R1-Al-Z1-Al-~A2-A3-OCFs Ih
T Ri-Al-A1-Z1-A2-A3-0CF _ Ii
R1-Al=-Al-A2-7Z2-A3-0CF, Ij

30 R1=-Al-21-A1-Z1-A2-7A3-0CF; . Ik



-

. Claim[3|

has a rreltl n , a clear point of 120 and a 25 viscosity of 23
[err] at ﬁ‘ \i““‘“@ L M S * - 1- EP 0334911 Bl Patent
Fltuted phenyl trifluoronethyl ethers of the

formul a | [err] 5 in which [err] -i$ Hor alkyl having 1-18 C atons in
which one or nore [err] groups nmay al so be.replaced by -E-, -O, -S and/or
~ CO-, where two hetRd+RAbt23rAl-thR2eZheR3-DCRKed directly to onglanot her, or
perfl uor oal kyl 10 having 1-18 C atons in which one or nore CF2

groups may al so beR‘eﬁh&ée@“@}‘F@r&’]ﬁC& -0-, -S- and/orImCO, where two
het eroatons are no d e another, E i's CH=CX,
CX=CH, C=C, CHY, C “A‘H(’g'ﬁ%i &%Igg)*& -In

[err] X is'Y, [err] |sCN NCS, NCO or hal ogen

[ err]i ndependant wiichf R‘and\ raluhed’s B canda & Bz cHel d?‘l%gc‘ﬁ%e’-nl n
whi ch ong or &5u3,qn-adj a- 20 cent[err]groups may al so be
repl aced by - (}

and/or S atons C e en
(2.2.2)octyl 8ne, pi pEhedyte- 1t Hié*‘}?r%? oyl phéﬁgeﬁsene ?Ir%#ﬁl%h & or
nmore CH grouggaify 23€ delpcteal ﬂiyoﬂ\lthdﬂlmqum@iasm&tmttm Imf :nonosub- 25
stituted or polysubstituted by hal ogen atons and/or CN and/or[err]groups
[err] single.bond, iRd-Phe-PhecOCPs, [err] Iaa

. Ri-Dio~Phe=-OCF3 . Iab
; 10 Rl-Pyr-Phe-0CF, : Iac
R1-Pyd-Phe~0CF, Iad
'Ri-Cyc-Phe~OCF; ' Iae
Ri-Che-Phe-0CF'; Iaf

in which

15 R? is as defined in Claim 1,

Phe 1is a 1,4-phenylene group which is unsubstituted or
substituted by one or more halogen atoms and/or CH,

groups and/or CN groups,
Dio is a 1,3-dioxane-2,5-diyl group,
20 Pyr is a pyrimidine-z,s-diirl group,
Pyd is a pyridine-2,5-diyl group,
Cyc is a 1,4-cyclohexylene group which is unsubstituted
or substituted by one or more halogen atoms and/or
CH, groups and/or CN groups, and
25 Che _is a 1,4-cyclohexenylene group.

6. Phenyl trifluoromethyl ethers according to
Claim 3, selected from the sub-formulae Ica to Ici:



T

10

15

20

25

30

i e bond, [err] is a 1,4-phenylene group which is
IWH’!@M“ 2- or nonosubstituted or polysubstituted by hal ogen atons
an *

- ard/ or err][ groups, and n is 0, 1or 2, 5 wththe
provi sos that a) Z2 is [err] or a.signgle bond in the case where n = 0
. ar [err] = al koR}~-Bhery eT®SEbst i t ut ed 1, 4- phenyl end€@nd 10  b)
4- phenyl trifl uoronet hoxybenzene i s _excepted. 2. Phenyl . trifl uoranet hyl
et hers accordi ng t(?*lt?ﬁg‘rﬂlﬁ'i’mw fromthe sub-formul 3 a and |b:
[err] 15 i n which K A3 a 2 are as defined in Csglm 1. 3.
Phenyl trifluorone ‘5%?%% ?%Ec ding to aim1, sel ectIg fromthe
sub-fornulae Ic toghL; He-p Jd&? h RL, Al, A2, A3, Z1 ged Z2 are as
defined in daim 1.ﬂ14?y&3é lgﬁie&nyl rifluoromethyl ethers according to
Claim 25 1, sel egpropyf+pHa-Ene-0aFyfornulae Ig to In: [elck -3- [err]
in whichgerr] are as defined in 5 Caim1l. 5. Phenyl
trifluoromethyl etRieCgc-Bhe-®he—0§Fst o Ict
Ri-Dio-Phe-Phe-OCF, : Icg
Ri-Che-Phe-Phe~0CF, Ich
Ri-Phe~Che-Phe-0CF, Ici

in which R! is as defined in Claim 1, and Phe, Dio, Cycl,
Pyd, Pyr and Che are as defined in Claim 5.

7. Phenyl trifluoromethyl ethers according to
Claim 3, selected from the sub-fomu]_.ae Iea to Iei:
Ri-Pyr-Zi-Phe~-Phe~0CF; Iea
Ri-Dio~2!-Phe~Phe-OCF; Ieb
Rl-Cyc~Z1-Phe-Phe-0OCF; Iec
Rt-Phe-21-Cyc-Phe~0OCF, Ied
Rl1=Cyc~Z1-Cyc-Phe~0CFy Iee
Ri-Phe-~Z!-Dio~-Phe~OCF; Ief
Ri-Pyd-2!-Phe-Phe~0CF;. Teg
Ri-Phe-Z1-Pyr-Phe~0CF, Ieh
Ri-Phe~21-Che~Phe~0CF; Tei

in which R' and Z' are as defined in Claim 1, and Phe,
Dio, Cyc, Pyr and Che are as defined in Claim 5.

8. Phenyl trifluoromethyl ethers according to
Claim 3, selected from the sub-formulae Ifa to Ifm:
Ri-Pyr-Phe-Z2-Phe~0CF, Ifa
Rl=-Pyr-Phe-0CH,~Phe-OCF, : Ifb
Rl—fhe-Phe-zi-Phe‘OCF3 Ifc
_ Ri=Cyc~Cyc—-Z2-Phe~OCF, : Ifd
R1-Cyc—-Cyc-CH,;CH,~Phe~-OCF, Ife
Ri-~-Pyd-Phe-Z2-Phe-OCF'; Iff
R!~Dio~Phe-22-Phe=OCF, 1£fg

R!-Phe-Cyc=-22-Phe—OCF, ' Ifh



fromthe sub-formulae laa to laf: [err] in which 15

@F‘"" [H;m ned in daiml, Phe is a 1,4-phenylene group which is
-unsu ILtU sOr+ substituted by one or nore hal ogen atons and/ or CH3 groups
and/ or CN groups Dio is a 1, 3-di oxane-2,&-diyl group, 20 Pyr is a
pyrim di ne- 2, 5-di yklﬂhwpydpzd-?ﬁe?oe&‘pyri dine-2,5-diyl grrgip, Cyc is a
¥, 4-cycl ohexyl ene group which is unsubstituted or substituted by one or -
nmor e hal ogen at onsRinGegPherg?-Pher@CFand/ or CN groups, arkf®5 Che is a
1, 4- cycl ohexenyl en@-@heupheézz-phe-oeg nyl trifluoronmethygek et hers

accordl ng to dai g Eyf_p éft‘fﬁz ,%gb&pe sub-formul ae Icaﬁp I ci: [err]

in which RL is as dPhe Di o, Cycl,- Pyd, Pyr and Che
are as defined in 3 Phenyl trifl uorbifet hy et hers
according tois ahich Rbe Imsie%l‘ f#m%hedeﬁbnﬁér Apl fdaim ko 41%41 Phesr] in

whi ch’' RL gnd Blear ¢ ey 994,104 ol R Jmaa@ @e®in@d0 4nO2aiRy'5 .and Che

are as deflned In é trifluoroneth et hers
according to2@ aim 3P %é‘lyécF‘éélfF'PﬂﬁFFﬁ ¥l FReRs 1ageqnding Yo pre ef

* C L cWaimsS1 “td ef)]|characterised in that A5-isnawhi4hphenjy-are as
defined in C .al.'e@elgr%ﬂg 5ﬂ§‘eh is unsubsgituted or substituted by one or

two F atoms.

10 10. Phenyl trifluoromethyl ethers according to
Claim 9, selected from the formulae 1 to 13:
F
m-phe-@-ocr,_ | 1

15 F
Rx-Az-zz-@-ocr, 4
ax—Az—zZ-Q}—ocr, 5

F F |
i |
RI-AI—AZ-@-OC!'; 6
m-m-m-@-ocs, - 9
F F
- Re-A0)~0)-ocF, 8

20 F F

Ri- (Al-zu..-m-m@-ocr, 9



and Che are as defined in daimb5. 9. Phenyl
tl’lf| u mﬂmg’lﬁnwaccordl ng to one of Cains 1 to 4, characterised in
*that [efr]ciI a3 an eny- | ene group which is unsubsituted or substituted
by one or two F atons. 10 10. Pheny - trifluoronmethyl ethers
according to Caim9, selected fromthe formulae 1 to 13: F [err] [err]

& aimb, selected from Trifluoronethgxy-4-(trans-ethylcycl ohexyl)benzene
Trifl uoronet hoxy- 4-(tRlar(Alelp;,eM'-Izzy@ml ) benzene 10 10

Trifl uoronet hoxy-4-(trans-4-butyl cyc exyl ) benzene :

Trifl uoronet hoxy-4- (trans-4-pentyl c§cl dhexyl ) benzene

Trifl uoronet hoxy-4-(trans-4-hexyl cycl ohexyl ) benzene

Tri fl uoronet hoxy-4-(trans-4-heptyl cycl ohexyl ) benzene

Tri fl uor onmet hoxy- 4- (ﬁ?ah&hdﬂbg<;?b§§§bbeg | ) benzene 15 11

Trifl uoronet hoxy-4-(trans-4-nonylc ohexyl ) benzene

Tri fl uoronet hoxy- 4- (trans-4-dec\ cy& ohexyl ) benzene 12. Trifl uoronet hyl

phenyl ethers according to Caim6, selected from Trifl uoronet hoxy-4-
(trans-4- (trans-4-propyl cyclohexyl 20 cycl ohexyl ] benzene
Trifl uor omet hoxy- 4- [ Alkogy«-Q €3k i cycl ohexyl) - cyclp%exyl]benzene
Trifl uoronet hoxy-4-[trans-4-(Yrans-2Z-butyl cycl ohexyl)- cycl ohexyl ] benzene
25 Trifluoronet hoxy-4- [Erafs-4- (trans-4-pentyl cycl ohexyl) -

.cycl ohexyl ] benzene Trifl uoronet hoxy-4-[trans-4-(trans-4-hexyl cycl ohexyl)-"

cycl ohexyl | benzene Tri flyorapet hoxy-4- [trans-4- (trans-4-heptyl cycl ohexyl)
: R4 0} 0)-ocr; 13
-5 \ :

F F

11. Trifluoromethyl phenyl ethers according to
Claim 5, selected from:
Trifluoraﬁethoxy-4-(trans-ethylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-propylcyclohexyl)benzene

10 Trifluoromethoxy-4- (trans-4-butylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-pentylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-hexylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-heptylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-octylcyclohexyl)benzene

15 Trifluoromethoxy-4- (trans-4-nonylcyclohexyl)benzene
Trifluoromethoxy-4- (trans-4-decylcyclohexyl)benzene
12. Trifluoromethyl phenyl ethers according to
Claim 6, selected from '
Trifluoromethoxy-4- [trans-4- (trans- 4-propylcyclohexy1)-

20 cyclohexyl] benzene

' Trifluoromethoxy-4-[trans-4-(trans-4-ethylcyclohexyl) -
cyclohexyl]lbenzene
Trifluoromethoxy-4-[trans-4- (trans-4-butylcyclohexyl) -
cyclohexyl]benzene .

25 Trifluoromethoxy-4-[trans-4-(tfans-4-pentyicyclohexyl)-
cyclohexyl] benzene
Trifluoromethoxy-4-[trans-4-(trans-4- hexylcyclohexyl)-
cyclohexyl]lbenzene
Trifluoromethoxy-4- [trans 4- (trans-4-heptylcyclohexyl) -

30 cyclohexyl]benzene



-7- )
Tr| flu mmm jﬂ[ﬂhs 4- (trans-4-octyl cycl ohexyl)- cycl ohexyl ] benzene
oxyn -

- Tri qu trans- 4- (trans-4-nonyl cycl ohexyl )- cycl ohexyl ] benzene 5
Trifluoronmet hoxy-4-[trans-4-(trans-4-decyl cycl ohexyl)- cycl ohexyl ] benzene
13. Trifluoronmethyl phenyl ethers according to Caim8, selected

from 1-(4- Tr'i'ﬂmoﬁahaehbﬁtbemyl Derard Yot rans s 4n6céylegieiliohelfyl) --
cyclohexyl)cyclq@ ¥ hane (4-Trifluoromet hoxyphenyl) -2- [trans-4-
(trans- 4- et hyf¥¢ %% ohexyl]ethane 1- (4-Trifl uoronet hoxyphenyl)

-2- [trans-4- T:(:tfhmerdmbuhyky-éydlhcmmq’-lwamxﬁl]lenhinyclbhexyl) -

1-(4- Trifluor%ﬁ§$ [trans-4-(trans-4-pentyl -
cycl ohexyl ) cy gﬁ)iq #Ek#%fé? (4-Trifl uoronmet hoxy henX -2- [trans-4-
(trans- 4mexﬂri%ywmﬂyh%yc#or{é%mwraﬁerans -4-decylcyclohexyl) -
1-(4- Tr|fImeé¥51 Qeﬂg[trans 4-(trans-4-heptyl - 20

o]

cocording 1o ai m 1 L EDHEASRbr PREAYA. CYSIeRA | neopnEdlas 1do
Li qui d- crystadla:hm Phaosel eredi furamy: at | east two |iquid-crystalline
conponent s, s o S 42l [ 40RS. ound of
the formul a I corg'ﬂ%%g'.%tga%&?hefgi) -2 ct%%&@d cr gt%%l% (ﬁ% °§§52| enent,
charactdmfﬁﬂFYQiQhﬂEYIkcxninhﬁinkpﬂh&aﬁd crystalline phase accprdlng to
Haimi15. 30;_ éd-rnflﬁbfshaeaa |en9’1§plzaytt gl (tFadeAd@rAad in

that it contains, as dielectric, I.qui d-crystalline
cyclohexyl)cyclohexyl]ethane

1-(4- Trifluoromethoxyphenyl) -2~ [trans-4- (trans-4-butyl-
cyclohexyl) cyclohexyl] ethane

15 1- (4-Trifluoromethoxyphenyl) -2- [trans- 4 (trans-4-penty1-
cyclohexyl)cyclohexyl] ethane
1-(4-Trifluoromethoxyphenyl)-2-[trans-4-(trans-4-hexy1-‘
cyclohexyl) cyclohexyl] ethane
1-(4-Trifluoramethoxyphenyl)-2-[tfans-4-(trans-4-hepty1-

20 cyclohexyl) cyclohexyl] ethane

14. Use of the compounds of the formula I according
to Claim 1 as components of liquid-crystalline phases.
15. Liquid-crystalline phase containing at least two

liquid-crystalline components, characterised in that it
25 contains at least one compound of the formula I according
to Claim 1. .
16. Liquid-crystal display element, characterised in
that it contains a liquid-crystalline phase according to
Claim 15.
30 17. Electrooptical display element, characterised in
that it contains, as dielectric, a liquid-crystalline
phase accordigg to Claim 15.



phasea -8 - EP 0O 334 911 B1 Cains [as printed]
1. Subsﬂmm’emm;lmm fI uororret hyl ethers of the fornmula | [err] in
~which [ery or al kyl having 1-18 C atons in which one or nore
[err] groups nmay al so be replaced by -E-8 =0-, -S- and/or -CO, where two
het eroatons are not |linked directly Epomgansu her, or perfl _uoroal kyl
traving 1-1 I ch one or nore CF2 groups nmay al so be repl aced by
[err] -E-, él-a%sat[&)@rw#gr -CO, where two heteroatons are not |inked
dlrectlytp cﬁﬂgstlﬁfég Ay 1 triffgoromethyt is Y. [err] or H
%S v Eogret?\%rmo%rsehﬁhifsﬁ'%%él A2, independently of one
anot her, aremlzl),].m@a.y.obphexwl ene, in which one or two -non- adjacent CH2
groups may al so be replaced by -O and or S atons. 1.4-cycl ohex- enylene,
1, 4- bi cycl o( 2n which) oct yl ene, piperidine-1,4-diyl or 1,4-phenylene, in which
one or nore CHRYroups =Y ohelkyl dplirgCrtd O\atols invdhicthorieSor iidl BA igfoupseflayOdiso be
nmonosubstituted or Pol yeplabesktiyt-64 ¥, -Byanbiat 606 wharé Diothetatoatoms areNoinkbd @irectiir i

groups, [err] opesanofiprOg)-perfiparealky! havinga1-8 @ gloms lrowhich dne or e GF. peugs] or
a single bond, A3 may alsq be tgplaced by HeHry FHen®-.g$-cagontDe whérs twonimtelmtoms ateed
or monosubstituted or pei|"9k§a5§cmt'epwanstyerha| ogen atons and/or CN and/ or
[err] groups, Bnd n is 0, 1 or 2, with the pI’OVI sos that a)
[err]or a single bond in the case where n = 0 or = alkoxy and [err]
~unsubstituted 1, 4-phenyl ene CHMM D 1(4CE tr ne is_ -
excepted. 2. Phenyl trifl uororret F gbcgég {Eﬁcﬁ Sel ect ed
fromthe sub-fornmulae la and Ib: [err]

X is Y, CH; or H,

Y is CN, NCS. NCO or halogen,

A" angd A?, independently of one another, are each 1,4-cyclohexylene, in which one or two non-
adjacent CH: groups may also be replaced by -O- and:or S atoms. 1.4-cyclohex-
enylene, 1,4-bicyclo(2.2.2)octylene, piperidine-1,4-diyl or 1,4-phenylene, in which one
or more CH groups may be replaced by N, which is unsubstituted or monosubstituted
or Polysubstituted by halogen atoms and:or CN and/or CHz groups,

z' is ~O-CO-, -CH20-, -OCHz~, -CH2CH;-, -CH =CH- or a single bond,

zZ? is -CO-0-, -CH;z0-~, -OCHz-; -CH2CHz-, -CH =CH- or a single bond,

A3 is a 1,4-phenylene group which is unsubstituted or monosubstituted or polysubstituted
by halogen atoms and/or CN and/or CH;. groups,
and

n is0,1o0r2,

with the provisos that
a) Z2 is -CHz0-, -OCHa-, -CH2CHz-, -CH = CH- or a single bond in the case wheren = Oor 1, R* =
alkoxy and A' = A2 = A® = unsubstituted 1,4-phenylene, and
b) 4-phenyltrifluoromethoxybenzene is excepted.

2. -Phenyl trifluoromethyl ethers according to Claim 1, selected from the sub-~formulae fa and Ib:

R'-A%-A3-OCF; |a
R-A2-22-A%-0CFa Ib

in which R, A2, A® and Z2 are as defined in Claim 1.
3. Phenyl trifluoromethyl ethers according to Claim 1, selected from the sub-formulae Ic to If:
R'-A'-A2.A%-OCF3 ic
R'-A!-Z1-A2-Z2-A%-0CF; id
R'-A'-2'-A%-A3-OCF; le -
R:A'-A2-Z2-A3-OCF; ¥ -

in which R, A?, A2, A3, 2" and Z2 are as defined in Claim 1.



in whieh-fert] are as defined in aim1i1. 3, Phenyl trifluoromethyl ethers
accordin ' m“;\l“e'cted fromthe sub-formulae Ic to If: [err] in
whi ch [em&““““ ABd in Caiml. EP 0 334 911 Bl 4. Phenyl
trifluor yltether’s according to Caifth % selected fromthe sub-fornul ae
lg to In: [err] in which [err] are a%ggy.gﬁjai,n Caim1l1. 5. Phenyl
trifluoronmethyl ethers according to aim2, selected fromthe sub-fornmul ae
laa to laf: [ger Ll G | def | [ Lu5%oim s a
13- phenyl enét o Pk lioRbn Shkes spcodnd (PET, bRl Mo Bldmuie n: 2 ¢
hal ogen at ons agd{\o,(,_,@_gs,b]:,:agrqus and/or CN groups, Do s a
1, 3- di oxane- 2, Sgdpy.AHaRMPocHY! I is a pyrimdine-2,5-diyl group, Pyd S
a pyridine-2,5-g@i.ylagnpaspe-o6pC i is a 1, 4-cycl ohexyl ene group which is
unsubsti t ut ed or-AubSRZt-pteck;by ljone or nore hal ogen atons and or CH3 groups
and/ or CN gr oup®i-AsZich'-Zhae-A3-00Fs a k, 4- cycl ohexenyl ene group. 6. Phenyl
trifl uoronet hyl ReAkEAs-ABZEANFQOFAg tlo Claim 3, selected fromthe sub-formnul ae
lca to lIci [errPR-APAEHARE-AQGF} | iInas defined in Caim1, and Phe, D o,
Cycl, Pyd, Pyr Bhi-THEZuheZ?#3-08Efinled in Claim5. 7. Phenyl trifluoronethyl
ethers according to Claim3, selected fromthe sub-fornulae lea to lei:
[err] x C  inpwhich iy, A'.&?xA% Z' ppyd 72 qrpagdefined im§IMEl i n which [err] are as
defined in aim1l, and Phe, Do, C, Pa[r_ and Chg are as gefi ne[\d ip.CI ai.m
5. 5. Phenyl trifluoromethyl ethers according to Claim 2, selected from the sub-formulae laa to laf:
R*-Phe-Phe-OCF3 laa
R'-Dio-Phe-OCF3  lab
R'-Pyr-Phe-OCFz  lac
R'-Pyd-Phe-OCF;  lad
R'-Cyc-Phe-OCF3;  lae
R'-Che-Phe-OCF3;  laf

in which
R! is as defined in Claim 1,
Phe is a 1,4-phenylene group which is unsubstituted or substituted by one or more halogen

atoms and/or CHs groups and/or CN groups,

Dio is a 1,3-dioxane-2,5-diyl group,

Pyr is a pyrimidine-2,5-diyl group,

Pyd is a pyridine-2,5-diyl group,

Cyc is a 1,4-cyclohexylene group which is unsubstituted or substituted by one or more halogen
atoms and:or CH3 groups and/or CN groups, and

Che is a 1,4-cyclohexenylene group.

6. Phenyl trifluoromethyl! ethers according to Claim 3, selected from the sub-formulae lca to ici

R'-Phe-Phe-Phe-OCF;  lca
R'-Phe-Dio-Phe-OCF3 icb
R*'-Cyc-Cyc-Phe-OCF; lcc
R'-Pyd-Phe-Phe-OCF3;  lcd
R'-Pyr-Phe-Phe-OCF3s  Ice
R'-Cyc-Phe-Phe-OCF;  Icf
R'-Dio-Phe-Phe-OCF;  Icg
R'-Che-Phe-Phe-OCF;  Ich
R'-Phe-Che-Phe-OCF;  Ici

in which R' is as defined in Claim 1, and Phe, Dio.'CycI,' Pyd, Pyr and Che are as defined in Claim 5.
7. Phenyl trifluoromethyl ethers according to Claim 3, selected from the sub-formulae lea to lei:

R'-Pyr-Z'-Phe-Phe-OCF3  lea
R'-Dio-Z'-Phe-Phe-OCF3  leb
R'-Cyc-Z'-Phe-Phe-OCF;  lec
R'-Phe-Z'-Cyc-Phe-OCFz  led
R'-Cyc-Z'-Cyc-Phe-OCF3  lee
R'-Phe-Z'-Dio-Phe-OCF3z  lef
R'-Pyd-Z'-Phe-Phe-OCF3  leg
R'-Phe-Z'-Pyr-Phe-OCF3 teh
R'-Phe-Z'-Che-Phe-OCF3; lei



8 Phenyl thers according to Caim3, selected fromthe
. sub- forw&”llilﬂymimm‘nm rr] in which [err] are as defined in Claima1,

and Ph nd Che are as defined in daim5. 9. Phenyl
trlfl uoromet hyl ethers accordi ng to one-afoCGtains 1 to 4, characterised in
‘that A3 is a 1,4- phenylene group whighgisgs Hﬁs li)5|tut ed or substituted by
orie or two F atom; 10. Phenyl trifl uororret ethers according to Caim9,
sel.ected from when ACKNEZ @ 2d détRedlid Claneh and Phe, B3, Byc3Bt sid-Enddre hadHhedlid Ciaim
Trifluoromethyl phenyl ethers according to Claimb5, selected from
Trifl uoronet hoxy-4-(trans-ethyl cycl ohexyl)benzene
Trifl uor ongt Ry tiflotaraihgl-ethersracqoyding o Claiined( yeigcivd frzre itre sub-formulae ifa to ifm:
Tri fl uoromet hoxy-4-(trans-4-butyl cycl ohexyl ) benzene
Tri f 1 uor omet HRy=Rhe(ZPbn@CH- pdfat y| cycl ohexyl ) benzene
Trifl uoromnet 'Ehﬁ(qcr"’m'?h&‘qc*gex ¥Pcycl ohexyl ) benzene
Tri f1 uor orret HHP h%W&ﬁQQEP- hé yI cycl ohexyl ) benzene .
Tri f1 uor onet HYYS RS FPzQﬁ‘Q cI ohexyi ) benzene -
Tri fl uor omet HHXYE" Y"(' @yl E cl ohexyl ) benzene
Trifl uoronet Hi) d' sz— yI cycI ohexyl ) benzene 12. Trifl uoronet hyl
phenyl et hers,: selected from
Trifl uoronet m;)(,)ga_ ;’ (t{ans 4- propyl cycl ohexyl ) cycl ohexyl | benzene
Jrifl uoromet hexys-fn rpgg_gcﬁ; (t"r ans- 4- et hyl cycl ohexyl ) cycl ohexyl ] benzene

Trifluoronet rpp)p){e.éﬁe[.izrpaglag (t"rkans 4- but y| cycl ohexyl ) cycl ohexyl ] benzene
Trifl uoromet hppy:sheldH Geré-ocks ang4- pent yl cycl ohexyl ) cycl ohexyl ] benzene
Trifl uoronmet gye-AneldHz BASPIE-ACDFS anfim4- hexyl cycl ohexyl ) cycl ohexyl ] benzene
Trifluoronmethoxy-4-[trans-4-(trans-4-heptyl cycl ohexyl)cycl ohexyl ] benzene
Trifl uor omet woOwnichIRY dntl &N Sre 4 WéinedsinClait b ydna Pé, Thve Byd, Py, Plyodna)Ghb Jakecas zefirad in
Trifl uoronet lomiys54- [t rans- 4- (trans-4-nonyl cycl ohexyl ) cycl ohexyl ] benzene

Trifluoromet hoxy-4-[trans-4-(trans-4- decylcyclohexyl)cyclohexyl]benzene
9. Phenyl trifluoromethyl ethers according to one of Claims 1 to 4, characterised in that A2 is a 1.4-
phenylene group which is unsubsituted or substituted by one or two F atoms.

=

10. Pheny! triﬂuororhethyl ethers according to Claim 9, selected from the formulae 1 to 13:

F

Rt-pne«@-ocr, 1

F

RI —Cyc-@-ocr, ' )
az-pne-@-oct, 3

F F

F.
Rl-AZ-Z?-@-OCF, 4
R~-A2-22-®-OCF, | 5
- 4 - .



EP 0 334 911 BT I3 Trifluoronethyl phenyl ethers according to C aim 8,

;s?|4e_cr$ ?]gll LL?OMHHH“M“Mm“mk trans- 4-(t rans- 4- propyl cycl ohexyl ) cycl ohexyl
' 11

-(4-Trif I uor onet hoxyphenyl ) - 2- [transE|4t,(3t.mgﬂ1334r et hyl cycl ohexyl ) cycl ohexyl ]
€t hane
1- (4-Tri f 1 uor omet hoxyphenyl ) - 2- [t rans- 4- (tr ans- 4- but yl cycl ohexyl ) cycl ohexyl
] et hane 1 2 , .

-(4-Trifluoronet hoxyéﬁe‘hy‘ﬁ s- 4- (trans-4-pentyl cycl ohexyl ) cycl ohexyl
] et hane . )
1-(4-Trifl uoronet hoxyphenyl f 2 ft rans-4-(t rans- 4- hexyl cycl ohexyl ) cycl ohexyl

] et hane 1
-(4-Trifluoronet hoxyp‘he'ﬁ,4 (trans-4-heptyl cycl olgexyl ) cycl ohexyl

] et hane 14. -Use of_ _t he conpounds of the formula | according to Claim1l as
conmponents of i qui d- cryst d1ife phases. 15. Liquid-crystalline phase
containing at least two liquid-crystallgne conponents. characterised in
that it contains at |east one conmpoupng of the fornmula | according to Caim
1. 16. Liquid-crystalRdi(3ptZiy.cA%de @ OCEsacterised in thag it contains a
l'i quid-crystalline phase according t6 Claim15. 17. Electrooptical display
elenment, characterised in that it cont ai ns, as dielectric, a .

i qui d-crystal line phasgeangepriag. m 15. Revendi cati QgS [as printed]
1. Phenyltrifluoronethyl et hers “subst ues ﬂe formul e |

R-(A-2),-A2-Z2- A3- OCF3 | dans gaqgeelle R reprdsente H ou bien
un groupe al kyle contenant de 1 a 18 atomes de carbone, dans |equel un ou
pl usi eurs groupes CH2 peuvent egal enent etre renpl aces par -E-, -0-. -S

etlou -CO-, deux het Guo(Ri-2pS @‘@ s relies di rectemerf%1 ‘un &
‘ 18

(MU
|'autre. ou encore un groupe pe at ones de

bf 0al Kyl'e contenant de 1
carbone, dans | equel un ou plusifeurg groupes CF2 peuvent dgal enent etre

renmpl aces par - CH2-, -E— -0-, -S etiou -CO, deux h~tero-atones n'etant
pas reli6s directenent |'un_a |"autre, represente CH=CX, CX=CH,

CzC, CHY, CX-CH ou m%@ represeg?e Y. CH3, H Y
reprdsente CN. NCS, NCO u {0 alo ene A et A2 r epr esent ent

chacun, independament |'uh de&. |’ autr,e un groupe 1, 4-phenyl ene non
substitue ou substitu6 une ou plusieurs fois par des atones d' hal ogene

etl ou par des groupes CN.etlou CH3, un ou plusieurs groupes CH pouvant
dgal enent etre renpl & '@e; Noctel) groupe 1, 4-cycl ohexyl en gans | equel un
ou deux groupes CH2 no—Woi'st ns peuvent egal enent etre renplacds par des
atomes -0- elou S. un Hroe 1, 4-

11. Trifluoromethy) phenyl ethers according to Claim 5, selected from:
Trifluoromethoxy-4-(trans-ethylcyclohexyl)benzene
Trifluoromethoxy-4-(trans-4-propylcyclohexyl)benzene
Trifluoromethoxy-4-(trans-4-butylcyclohexyl)benzene
Trifluoromethoxy-4-(trans-4-pentylcyclohexyl)benzene
Trifluoromethoxy-4-(irans-4-hexyicyclohexyl)benzene
Triflucromethoxy-4-(trans-4-heptyicyclohexyl)benzene
Trifluoromethoxy-4-(trans-4-octylcyclohexyl)benzene
Trifluoromethoxy-4-(trans-4-nonylcyclohexyl)benzene
Trifluoromethoxy-4-({trans-4-decylcyclohexyl)benzene

12. Trifluoromethyl phenyl ethers according to Claim 6, selected from
Trifluoromethoxy-4-[trans-4-(trans-4-propylicyciohexyl)cyclohexyllbenzene
Trifluoromethoxy-4-[trans-4-(trans-4-ethylcyclohexyl)cyclohexyllbenzene
Trifluoromsthoxy-4-[trans-4-(irans-4-butylcyclohexyl)cyclohexyl]benzene
Trifluoromethoxy-4-[trans-4-(trans-4-pentyicyclohexyl)cyclohexyl]benzene
Trifluoromethoxy-4-[trans-4-(trans-4-hexylcyciohexyl)cyclohexyllbenzene
Trifluoromethoxy-4-{irans-4-(trans-4-heptyicyclohexyl)cyclohexylilbenzene
Trifluoromethoxy-4-{trans-4-(trans-4-o¢tylcyclohexyl)cyclohexyilbenzene
Trifluoromethoxy-4-[trans-4-(trans-4-nonylcyclohexyl)cyciohexyljbenzene
Trifluoromethoxy-4-{trans-4-(trans-4-decyicyciohexyl)cyclohexyllbenzene



cycl ohe

Ibne p 1. 4-bicyclo(2.2.2)octyl ene ou un groupe
pi peri “ﬂi‘mmmwmﬁm INFil~liTililililili\iTzil~l- 13 - EP O 334 911
‘Bl Z -0-CO-, -CH20-, -OCH2-, -CH2CH2-. -CH= CH ou une
l'i ai son si rrpl e, Z2 repr6sente - COI& - -CH2O-, -OCH2-, - CH2CH2-.

-CH=CH ou une liaison sinple, A3 Epo3§@§{1e§¢nte un groupe 1, 4-phenyl bne
Aon substitue ou substltud une ou plusieurs fois par des atones d' hal ogi ne

et/ou par ‘:’fsrnﬂfo%f g %Lsmng b1 & safcted fm.rast egal & 0.1 ou 2, avec
I es mesures qqun, ﬁh&éﬁﬂe M p,@py ylicydonexyljéhady OUP. al coxy et
A = A2= K‘-Tﬁfu%vﬂetholw anyl}2 é—hﬂﬁnsﬂﬂﬁhyﬁﬂ &k&)ﬁ lohekgnetrahy dsent e - CH20-,

- OCH2- . - CHZ Trifludrbinetiox{gfenyiHa-(HHRS4-tladl ST EicHekyBeycRhex ietﬂaﬁ‘b groups
4- phrnyl tri {1 @R RBLRANMKIHEARHS b-tRxE- tylfcloh@%%loﬁéx& ellﬂépé omet hyl et hers
sel on | a r evenglrfiblomBnckypheflBioTlshs RAFaR3-4-hxpicycRhdylGaorBRbihae! €5 | a et | b:
R - A2- A3- OCF3-4-TlifRioromethukyphényfh3=(frdrE-3-(trans- bhéé@yﬂ:%l&tﬁ%é@loh&ﬁ]eﬁane A2, A3 et Z2
ont la signification indiquee a la revendication 1. 3.
Phenyl t r.i f {4 Qse o tiray doripb@ts ofs b Gimuia 1T RycRdiel Datibimn hs c6RSHnErtsS o Rquldi-cryisRffine
formul es partphgdes.es Ic a If: Rl-A - A2- A3- OCF3 lc R-A -2 -A2-Z2- A3- OCF3
ld R-A -2 -A2- A3- OCF3 le R -A -A2-Z72- A3- OCF3 | f dans | esquelles R
Al , A2, A31s. diguigicrygdllirenghaseacopiaiging fai least ivenliguiddrysiaiire @mponensvanacittedsbd onthdt. it 4.
Phenyl t ri f | ucrusitstdhipkst biectompasd ofithd farmuta\lewdlidmatld @aim2, choisis parm |es
formules partielles g aln: R-A-A-A2-A3-CCF3 l-g ;
R - Al - Z' - At Ajnuiderysigirdisplay jejlgmpnt. qlqarag\ensg! in Apat A ZontEgs3p liquidicrystaliine phase according to
R -A -A - A2- B&m15.0CF3 lj R-A-Z-A-2Z-A2- A3- OCF3 | k

R’-A‘-Z'-A-AZ Z2- A3- OCF3 11 R-A-A -7 -A2-72- A3- OCF3 | m
R-A-7- A fle p&z:z @g@ant qhﬂactensed in that it contains, as dielectric, a hqund-crystallme phase
1

according to Claim

Revendications [as printed]
1. Phényltriﬂuorométhy!éfhers substitués de formufe |
R'-(A'-2"),-A2-Z2-A3-0CF; !

dans laquelle
R représente H ou bien un groupe alkyle contenant de 1 2 18 atomes de carbone, dans

lequel un ou plusieurs groupes CHz peuvent également étre rempiacés par -E-, -O-, -S-
et/ou -CO-, deux hétéro-atomes n'étant pas reliés directement 'un a 'autre, ou encore
un groupe perfluoroalkyle contenant de 1 & 18 atomes de carbone, dans lequel un ou
plusieurs groupes CF. peuvent également étre remplacés par -CHz-, -E-, -O-, -S- etiou -
-CO-, deux hétéro-atomes n'étant pas reliés diractement I'un a 'autre,

- E représente

CH=CX, CX=CH, C=C, CHY, CX~-CH ou CH-CX
o Ve

X représente Y, CHa, H,

Y représente CN, NCS, NCO, un atome d'halogéne,

Al et A? représentent chacun, indépendamment l'un de l'autre, un groupe 1,4-phényiéne non
substitué ou substitué une ou plusieurs fois par des atomes d'halogéne evou par des
groupes CN et/ou CHj, un ou plusieurs groupes CH pouvant également étre remplacés
par N, un groupe 1,4-cyciohexyiéne dans lequel un ou deux groupes CHz non voisins
peuvent €galement étre remplacés par des atomes -O- etou S, un groupe 1,4~
cyclohexényléne, un groupe 1.4-bicyclo(2.2.2)octyléne ou un groupe pipéridine-1.4-
diyle,



- ——

dans Tesquel | es A2. A3, Z' et Z2'ont la signification indiquee Ala
revend!_m‘\m‘“m@‘\!ﬂ“\ﬂyl trifluoronethylethers selon | a revendication 2.
-choi si rrmul es partielles laa h laf: R -Phe-Phe-OCF3 | aa

R -Di o- Phe“0CE3 ~ lab RI-Pyr-Phe-OCF3 - IL&c-R - Pyd- Phe-OCF3 | ad

R - Cyc- Phe- OCF3 | ae R - Che- Phe- OCF3p O'AéameB‘ a la signification

~ndi quee dans | a revendication 1, Phe esi gne un groupe 1, 4-phenyl ene non
substitue ou Bsubsti tlRsshrid -04E0-0EHRD-LLDCALT -BHATHTESH =¢H- Ba LRORIZeh hpigu par des
groupes CH3 et/ OU paéprééie WOPLH, S-NOCH)-OCH, CHRS LEHMCHI Bu giielididsh simple,

1, 3- di oxanne-a2, 5- di yépesserty in groGRS1 GpHényiBie GO sybetitily6u substituscuns, do-mhisislre foidy d
desi gne un groups pyeddbs Bemes dhaldgdre @ouPaCdes gbesEs PNBYONCIRH, etuPS

1. 4- cycl ohexyl bne nestégalR™ 1 bw2 ou substitue par un ou plusieurs atones

d' hal ogene avéd lesmgrares deéess gr oupes CH3 et | ou par des groupes CN, Che

desi gne un grbepsasion estcdoein Ry, = un groupeCaicoxy et A)\j=GA%= A3 min groupp 1.4-
0334911 BI 6 .phénhiéng, peny pubstitgs Fhraensspaie Neh8- sOCHN. &L Elleger{dt <&t i ¥num, faEpmi si s
parm |es forimmMeed partielles Ica a Ici: R -Phe-Phe-Phe-OCF3 Ica :

R - Phe- Di o- Phble@repes 4-phépyirifigoromethobenzéapestexss: | cc R1- Pyd- Phe- Phe- OCF3

| cd R1-Pyr-Phe-Phe-OCF3.. |ce - - Phe- Phe- OCF3 | cf R -Di o- Phe- Phe- OCF3
lcg R - e-@ﬁ'@’-’tﬁf‘fg@ﬂf?%m'ﬁ seﬁf__gf-"’%“@%akﬂffé: PRE's pEpyles f°m"|'es(f§'ﬂéﬂef éase(ﬁ&e' lles R
a la si-nifReAtA°O6Fir-lequ-e a la revendication 1 et Phe, Dio, Cyc, Pyd. Pyr
&t Che ont RA*FHhP€fscat®on rdi quAe 2 :a revendicaon 5. 7. .

Phenyltrifluororr=thylethers selon |a revendication 3, choisis parm |es
f or nul es pafanf iepqugles b A% A° ptg? ont la signification indiquée a la revendication 1.

3. Phényltrifluorométhyléthers selon la revendication 1, choisis parmi les formules partielles ic a If :

R-A-A2-A3-OCF;  Ic

RI-A1-Z)-A2-72-A3-OCF;  Id
R1-A'-Z'-A2-A3-OCF; e
RV-A-A%-Z2-A%-OCF;  If

dans lesquelies R?, A', A2, A3, Z' et Z2 ont la signification indiquée & la revendication 1.
4. Phényltrifluorométhyléthers selon la revendication 1, choisis parmi les formules partielies Ig & In :

R-A-AT-A2-A%-OCF; g
R!-A'-2'-Al-A2-A2-QCF;  |h
R!-A-A!-Z'-A%-A3-OCF3 i
R!-A%AT-A2-Z2-A3-OCF;  j
RI-A1-Z'-A'-Z'-A2-A%-OCF; Ik
R!-A™-Z'-Al-A%-Z2-A3-OCF; I
RI-A'-A'-2)-A2-22-A%-0CF3  Im
R-Al-Z!-A'-Z!-A%-Z22-A3-0CF; , In

dans lesquelles R?, A', A2, A3, Z' et Z2 ont la signification indiquée 2 la revendication 1.
5. ' Phényltrifluorométhyléthers selon la revendication 2, choisis parmi les formules partielles laa 2 laf :

R'-Phe-Phe-OCF;  laa
R'-Dio-Phe-OCF3 lab
R'-Pyr-Phe-OCF:  lac
R'-Pyd-Phe-OCF;  lad
R'-Cyc-Phe-OCF; lae
R'-Che-Phe-OCF3 laf

R! a la signification indiquée dans la revendication 1,

Phe désigne un groupe 1,4-phényiéne non substitué ou substitué par un ou plusieurs atomes
—~d'halogéne et/ou par des groupes CHs et/ou par des groupes CN, .

Dio désigne un groupe 1,3-dioxanne-2,5-diyle,

Pyr désigne un groupe pyrimidine-2,5-diyle,

Pyd désigne un groupe pyridine-2,5-diyle,

Cyc  désigne un groupe 1.4-cycichexyléne non substitué ou substitué par un ou plusieurs atomes
.d'halogéne et/ou par des groupes CHa et/ou par des groupes CN,

Che  désigne un groupe 1.4-cyclohexényléne.



R - Pyr- | ea R1-Di o- ZI-Phe Phe- OCF- | eb
35 ZH@t |§£ﬂ||@|||||l cc R Phe.7 - Oye.Phe- OCF- I ed
- - | ee R -Phe-2Z' -Di o- Phe- OCF3 | ef
RI -Pyd Z1- Phe- Phe- OCF3 | eg Rl - Phe- Z%- R# -Phe- OCF3 | eh RI-Phe-Z
- Che- Phe- OCF3 |l ei dans |esquelles ggg g1 @t la signification indiquee
~a |la revendication 1 et Phe, Do, Cyc, r et Che ont la significabon
i ndj quee & |pPRényRINGIAEGMENFISthers sEion I8 revéndiation B, chbisiopantitlésiTyrimdied parteiiesacanici :a
revendi cation 3. choisis parm les fornules partielles Ifa a Ifm
R - Pyr - Phe- B2-Phirnhe®6#-BCF; | fla R - Pyr - Phe- OCH2- Phe- OCF3  4fDb
Rl - Phe- Phe- RRPRRie-BBFACF: | flab R - Cyc- Cyc- Z2- Phe- OCF3 | fd
R1- Cyc- Cyc- BHe@HYcPheOCEF3 Icc | f R - Pyd- Phe- Z' - Phe- OCF3  1f f
R - Di 0- Phe- R>Prhhe®neEQCFs | flgd R1- Phe- Cyc- Z" - Phe- OCF3 Nh
R - Phe- Pyd- R>PptRee-Per@CFs | fiGé R1- Che- Phe- Z2- Phe- OCF3 | f°
Rl - Phe- Che- Z?CM%‘WQCFG | % RI - Pyr - Phe- CH2CH2; Phe- OCF3 | f I
Rl - Cyc- Phe- | f m dans Iesquel les Rl et Z ont |a
Si gnlflcatl P‘?ﬁéryn ﬁ evendi cation 1 et Phe, Dio, Q/c Pyd, Pyr et
Che ont S’?ﬁ' i 8n’ i nﬁll quee & la revendication 5.
Phényl t r | f | ams desaveley R0 & freyissifiertiproinziquée A da rgreadiesienyLiet PheLig. @V‘é Foe-PAt Pt ot &
4. car act er lasiggificationcediqyére? ATvesE®8Ent e un groupe 1. 4 phenyl ene non
. Substitu6 ou substitue par un ou deux atones
“Phenyl tri%l ﬁbﬁnwﬁ'ﬂqw-@w'ﬁ@? g selag|ipivengication ﬁEﬂ'Sefa"Ff"a F?W'"‘B'ﬁ%‘?aé‘feéesd%ﬁ?ﬂe' | es
formules 1 a 13: * 1 11111111 11111111111 11111 EP0334911 Bi F
'Pyr-Z‘ -Phe-Phe-OCF;  le2
R'-Dio-Z!-Phe-Phe-OCF;  leb
R'-Cyc-Z'-Phe-Phe-OCF:  lec
R'-Phe-Z'-Cyc-Phe-OCF; ~ led
R!-Cyc-Z'-Cyc-Phe-OCF:  lee
R'-Phe-Z'-Dio-Phe-OCF;  lef
R'-Pyd-Z'-Phe-Phe-OCF:  leg
R'-Phe-Z'-Pyr-Phe-OCF;  leh
R'-Phe-Z'-Che-Phe-OCF:  lei

dans lesquelles R' et Z° ont la signification indiquée 2 la revendication 1 et Phe, Dio, Cyc, Pyr et Che
ont la signification indiguée 2 la revendication 5.

8. Phényltrifluorométhyléthers selon la revendication 3, choisis parmi les formules partielles lfa afm:

R'-Pyr-Phe-Z2-Phe-OCFs  Ifa
R'-Pyr-Phe-OCH,-Phe-OCF; b
R'-Phe-Phe-Z2-Phe-OCF;  ifc
R'-Cyc-Cyc-ZZ-Phe-OCF:  ifd
R!-Cyc-Cyc-CH;CH2-Phe-OCF; M@
R'-Pyd-Phe-Z%-Phe-OCF; I
R'-Dio-Phe-Z2-Phe-OCF;  Ifg
R'-Phe-Cyc-Z2-Phe-OCF;  Ifh
R'-Phe-Pyd-Z2-Phe-OCF;  Ifi
R'-Che-Phe-Z2-Phe-OCF;  Ifj
R'-Phe-Che-Z2-Phe-OCF: Ik
R'-Pyr-Phe-CH:CHz-Phe-OCF; Il
R'-Cyc-Phe-CH;CHz-Phe-OCFz  lim

dans lesquelles R' et Z' ont la signification indiquée 2 la revendication 1 et Phe, Dio, Cyc, Pyd, Pyr et
Che ont la signification indiquée 2 la revendication 5.

9. Phényltrifluorométhyléthers selon I'une quelconque des revendications 1 2 4, caractérisés en ce que A?
représente un groupe 1,4-phényidne non substitué ou substitué par un ou deux atomes de F.

10. Phényitrifluorométhyléthers selon la revendication 8, choisis parmi les formules 12 13 :



) RI -Phe4-tE__.__ _ 3 FR -Cyc-~OCF32 R -Phe

3 6 60 EP 0 334 911 BE R -A2-272

U'mm”m"mﬂﬂw s . 4 R -A2-72 i Dp- OCF3 .

R- -A2)n O 4Mccs .' 7 :. ;-7
t-72Z>c~ FR- (A-Z) n-AZ EP-Q333 91 B1 . 11
FFF FF~. ~~~~ I ~~~F .~~~ ~~ c

12 11. Phdnyltrifl uorondt hyI thers selon | a revendication 5. choisis parm:
l e trifluoronethoxy-4-(trans-4-ethylcycl ohexyl)-benzene le
trifluoronethoxy-4-(trans-4-propyl cycl ohexyl)-benzene | e
trifluoromethoxy-4-(trans-4-huyyl cycI ohexyl ) - benzene [*"" 121/ Jill
11111111 ID I'11ii C Ri-Phe Q OCT, ~~~- 17 - EP 0 3341911 Bi le
trifluoronmethoxy-4-(trans-4-pentyl cycl ohexyl)-benzene |e
trifluoromethoxy-4-(trans-4-hexyl cycl ohexyl)-benzene

L

R -Cyc-@-OCF, 2

~ R -pne-@—ocz', 3

F F



Ie tr|fluoronethoxy 4 (trans 4 hept yl cycl ohexyl ) - benzbne | e
trifluor ometnmnﬂlw I‘E‘lmﬁ“tm yl cycl ohexyl)-benzfne le

=trifluoromnet onyl cycl ohexyl ) -benzfne le
trifl uor onet hdxyt 4-Yt Mans- 4- decylcyclohéM&Iﬁ benzne 12.

. Phenyltrlfluoronethylethers selon | agp Fﬁlon 6, choisis parm: le
trifluoromet hoxy-4-[-4-(t4-(trans-4- propylcyc oheXyl ) cycl oheXyl ] benzene | e
trifluoromethoxy-4-[trans-4-(trans-4-4thylcycl oheXyl)cycl oheXyl]-benzene
trifluoronmethoxy-4-[trans-4-(trans-4-butyl cycl ohexyl)cycl ohexyl]-benzene
trifluoronmethoxy-4-[trans-4-(trans-4-pentyl cycl oheXyl)cycl oheXyl]-benzene
trifluoronmethoxy-4-[trans-4-(tranrs4-hexylcycl oheXyl)cycl ohheXyl -benzene
trifluoronethoxy-4-[trans-4-(teans-4-heptylcycl ohexyl)cycl ohexyl]-benzene
trifluoronmethoxy- 4- 4t r#rée 432 ‘:? sCﬂ:octyIcycloheXyI)cycIoheX&I) benzene
trifluoronmethoxy-4-[trans-4-(trans-4-nonyl cycl oheXyl)cycl oheXyl | -benzene
trifluoronmethoxy-4-[trans-4-(trans-4-d4cyl cycl oheXyl)cycl oheXyl]-benzfne
13. PhenyltrlfluoronethylIthers selon la revendication 8. choisis parm le
1-(4-trifluoronmethoxyphenyl) - trans-4- (trans-4propyl cycl ohexyl ) cycl ohoxyl
)4thane le 1-(4-trifl udvr-oReL pRChyl )-2-[trans S
4- (transet hyl cycl ohexyl)cycl o exyl] Jthane | e
1-(4-trifluoronmet hoxyphenyl) -2- [ € ans

--4(trans4buty|cyclohexyl)cyclohex*l]4thane |l e-

1-(4-trifluoronet hoxyphenyl) - trans-4-(trans-4- pentylcyclohexyl)cycloheXy
|]1-thane le Ri=-Al-A? CTs 6
1-(4-trifluoronmet hoxyphenyl)- 2= trans 4- (trans-4hexyl cycl ohexyl ) cycl ohexyl ]
et hane le

1-(4-trif|uoronethoxypggnﬁLAi b@gs4(trans4heptylcyclohexylycyclohexyl] e
thane 14. Utilisation des co es dé& formule | selon la revendication 1,
comme conposants de phases a gristaux |iquides. 15. Phase a cristaux

| i qui des contenant au noi ns deux conposants a cristaux |iquides,
caracterisee en ce qu'elle contient au noins un conpos6 de fornmule | selon

| a revendi cation 1. 16R H,e zgéachage A cristaux |iquidgs,

‘caractérise en ce qu'il con n 6hase A cristaux liquides selon |la
revendi cation 15. 17. Elineng d'pfflchage el ectro-optique caract~ris6 en ce
gu'il contient, comme dielectrique, une phase a cristaux |liqui-des selon |la .
revendi cation 15. F

Ri- (Ai-2}) n-:;'z'-zz@—ocss 9
Ri- (A1-21) ,—52-22@—0&3 10

g T

a:—(Ax-zu.,@-@—OCE, o1
FoE |
Mkoxy@CF, 12

F o |

;
§

11. Phényltrifluorométhyléthers selon la revendication 5, choisis parmi :
le trifluorométhoxy-4-(trans-4-éthylcyclohexyl)-benzéne
le tnﬂuoromethoxy-4-(trans-4-propylcyclohexyI)-benzene
le tnﬂuoromethoxy-4-(trans-4-butylcyclohexyl)»benzene



12.

13.

14.

15.

16.

17.

e

le trifluorométhoxy-4-(trans-4-pentyicyclohexyl)-benzéne
le trifluorométhoxy-4-(trans-4-hexylcyclohexyl)-benzéne
le trifluorométhoxy-4-(trans-4-heptylcyclohexyl)-benzéne
le trifluorométhoxy-4-(trans-4-octylcyclohexyl)-benzéne

le trifluorométhoxy-4-(trans-4-nonylicyclohexyl)-benzéne
le trifluorométhoxy-4-(trans-4-décylcyclohexyl)-benzéne

Phényltrifluorométhyléthers selon la revendication 8, choisis parmi :

le trifluorométhoxy-4-[trans-4-(trans-4-propylcyclohexyl)cyclohexyl}-benzéne
le trifluorométhoxy-4-{trans-4-(trans-4-éthylicyclohexyi)cyclohexyl]l-benzéne
trifluorométhoxy-4-[trans-4-(trans-4-butyicyclohexyl)cyclohexyll-benzéne
triﬂuorométhoxy-4-[trans-4-(trans-4-pentylcyclohexyI)cyclohexyl]-benz‘ene
trifluorométhoxy-4-{trans-4-(trans-4-hexylcyclohexyl)cyclohexyl}-benzéne
trifluorométhoxy-4-[trans-4-(trans-4-heptyIcyclohexyl)cyclohexyl]-benzéne
trifluorométhoxy-4-{trans-4-(trans-4-octylcyclohexylicyclohexyl)-benzéne
trifluorométhoxy-4-[trans-4-(trans-4-nonylicyclohexyl)cyclohexyl}-benzéne
trifluorométhoxy-4-[trans-4-(trans-4-décylicyclohexyl)cyclohexyl}-benzéne

Phényltrifluorométhyléthers selon la revendication 8, choisis parmi

le 1-(4-trifluorométhoxyphényl)-2-[trans-4-(trans-4-propylcyclohexyl)cycIohexyl)-éthane
le 1-(4-trifluorométhoxyphényi)-2-[trans-4-(trans-4-éthylcyclohexyl)cyciohexyl}-éthane
le 1-(4-triﬂuorométhoxyphényI)-2-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-éthane
le 1-(4-triﬂuorome’thoxyphényl)-2-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]—éthane
le 1-(4-triﬂuorométhoxyphényl)-2;[trans-4~(trans-4-hexylcyclohexyl)cyclohexyI]-éthane
le 1-(4-triﬂuorome‘thoxyphényl)-2-[trans-4~(trans-4-heptylcycIohexyI)cyclohexyl]—éthane

Utilisation des composés de formule | selon la revendication 1, comme composants de phases a

cristaux liquides.

Phase & cristaux Iiduides contenant au moins deux composants & cristaux liquides, caractérisée en ce

qu'elle contient au moins un composé de formule | selon la revendication 1.

Elément d'affichage 2 cristaux liquides, caractérisé en ce qu'il contient une phase a cristaux liquides

selon la revendication 15.

Elément d'affichage électro-optique caractérisé en ce qu'il contient, comme didlectrique, une phase 2

cristaux liquides selon la revendication 15.



