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Description 

The invention relates to liquid-crystalline media 

for electrooptical displays having at least two liquid­

crystalline components, at least one component being a 

5 phenylcyclohexane of the formula I, 

Ql 

I 
CnH2n+1-C. · Y 

. ~ "' ___/\_ d_ 
r;,{CH~A-y 

~ z 

x 

in which n is 0 to 7, Q1 and Q2 are H, r is O, 1 or 2, A 

is trans-1,4-cyclohexylene, 1,4-phenylene, 3-fluoro-l,4-

phenylene or a single bond, X is F, Cl, -CF3 , -CN, -OCF3 

or -OCHF2 , and Y and Z are each, independently of one 

10 another, H or F, with the proviso that, in the case where 

X = CN, ·y and/or Z are F, and phenylcyclohexanes of the 

formula I in which Y = F and z = B or F, r = O, X = -CF3 , 

-OCF3 or -OCHF2 , or X = CN, Z = F and Y = H or F, and it 

[sic] contains as. further constituent a compound of the 

15 formula 5, 

R'-L-CaC-E-Rn 5 

in which L and E, which may be identical or different, 

are each independently of one another a bivalent radical 

from the group consisting of -Phe-, -eye-, -Phe-Phe-, 

20 -Phe-Cyc-, -Cyc-Cyc-, -Pyr-, -Dio-, -G-Phe- and -G-Cyc­
and ·their mirror images, where Phe is 1, 4--phenylene which 

is unsubstituted o·r is substituted by fluoro, Cyc is 

trans-1,4-cyclohexylene or 1,4-cyclohexenylene, Pyr is 

pyrimidine-2,5-diyl or pyridine-2,5-diyl, Dio is 1,3-

25 dioxane-2,5-diyl and G is 2- (trans-1,·4-cyclohexyl) ethyl, 

pyrimidine-·2,5-diyi, pyridine-2,5-diyl or 1,3-dioxane­

.2,5-diyl, and 
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R 1 and a• are each independently of the other alkyl, 
alkenyl, alkoxy, alkenyloxy or alkanoyloxy having up to 
8 carbon atoms, or alternatively a•· :I.a -CH, -CP3 , -OCP3 , 

-OCJD'2 , P, Cl or -NCS. 
s BP-A o 122 389 diacloaea similar compounds, for 

ex:ample of the f ozmula A 

A 

However, these compounds do not satisfy all the demands, 
in particular with respect to (long-ter.m) stability, for 

10 e:xmnple for use in d:l.aplaya having an active matriz.· 
German Offenlegungaschrift 29 07 332 diacloaea 

similar co.mpounda of the formula 

CJl2n+1-0-©-F 
These nematogen:l.c compounc:la are preeminently suitable for 
improving the low-temperature behaviour of nematic 

15 mixtures, but, on the other band, have relatively high 
values for the vapour pressure at small values of n. 

BP-A 0 280 902 clisclosea similar compOUDds of the 
f onaula 

c.Jl2.,.1-©-a1zC212-©-G(_-A 
F 

iD which A is P, Cl, Br, Jl or CR. Although these com-
20 pounds have low values for the vapour pressure, they 

have, on the other hand, clearly -ctogen:l.c properties. 
There :I.a thus a demand for highly nematogenic compounds 
havi:ng low values for the vapour pressure. 

BP-A 167 912 diacloaea similar compounds having 
25 a 4-alkenyl or 2Z-alkenyl aide chain. BP-A 315 014 

discloses liquid-cryatalline meclia containing similar 
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compound• having a 4-allcenyl aide chain. However, there 
are no indications that the uae of media containing lB-, 
2B- or 3B-alkenyl radical• lead• to·LCI>s having improved 
properties. 

In particular in displays of the aupertwist type 
(STH) having twist angle• significantly greater than 220° 
or in d:l.aplays having an active matrix, the materials 
employed hitherto have diaadvantagea. 

Like similar compound.a knOWA, for example, from 
10 Gexman Offenlegungaachr:l.ften 26 36 684 and 29 07 332, 

these compounds of the formula I can be used aa com­
ponents of liqaid-cryatalline media, in particular for 
displays baaed on the principle of the twisted cell. 

All the aubatancea employed hitherto for this 
15 purpose have certain diaadvantagea, for example exces­

sively high malting points, exaeaaively low clear points, 
excessively low stability to the action of heat, light or 
electrical fields, ezceaaively low electrical resistance, 
excessively high temperature dependence of the threshold 

20 voltage, and unfavourable dielectric and/or elastic 
propertiea. The invention had the obj eat of f imling novel 
1:1.quid-cryatalline compounds which are suitable as 
components of liquid-cryatalline media, in particular for 
nematic media having a positive dielectric anisotropy, 

25 and which do not have the disadvantages of the known 
compounds, or only clo ao to a leaser extent. Thia object 
has bean. achieved by the proviaion of the novel compounds 
of the formula z. 

It haa been found that the compounds of the 
30 foxmula "I are preeminently suitable aa componan.ta of 

liquid-crystalline media. ID particular, they can be used 
to obtain liquid-crystalline media having broad nematic 
ranges, excellent nematoganaity down to low temperatures, 
excellent chemical atability, pronounced c with a 

35 positive dielectric anisotropy, low temperature depend­
ence of the threahold voltage and/or low optical 
anisotropy. Zn addition, the novel compounds have good 
solubility for other component• of aedla of ~· t:ype and 

a high positive dielectric anisotropy with, at the same 



- 4 -

tiae, favourable v:lacoaity and excellent elastic pro­
perties. The compounda of the formula I facilitate both 
STR' diaplaya having a very steep electrooptical charac­
teristic line and displays having an active matrix with 

5 excellent long-term stability. 
In the pure state, the compound• of the fozmula 

J: are colourleaa and form a liqu:ld-cryatalline masophase 
in a temperature range which is favourably located for 
elect:roopt:lcal uae. 

10 The invention thus relate• to liqu:ld-cryatallin.e 
media of the type mentioned, to compounds of the forms 
[sic] I in which Y • P, z • B or P and r • o [aic], to 
compounds of the formula I in which r • o [aic] and X • 
Cll -OCF3 or -OCBF2 , to compounds of the formula I in 

15 which 

©-x [laCUDa] 

z 

to compounds of the formula I in which X [lacuna] -CP3 , 

-ocl'3 or .. OCJIF2 , and to compounds of the formula J: in 

which r • 2 or 3, A • 1,4 .. phenylene, 3-fluoro-1,4-
20 ph821ylene or a single bond, X • I' or Cl, Z • B and Y • I' 

or B, anc:l to th• use of these compounds as components of 
liquic:l-cryatalline mec:lia, and alao to electrooptical 
diaplaya whieh eontain such mec:l:la. 

The invention furthermore relates to a process 
25 for the preparation of compoUDc:ls of the forms [aic] I in 

which r • o [sic], Y • P anc:1 z •Hor I', to a process for 
the preparation of phoaphonium aalta which are uaec:l for 
tb:la purpose, and to new intermediates in this process. 

In the compound& of the fonmla I, the alkyl 
30 groups Cza~n+l are preferably straight-chain. Accordingly, 

C8 H221+1 :la preferably methyl, ethyl, n-propyl, n-butyl, n­
pentyl, n-hezyl, n-heptyl or l:l.kew:lae preferably K. n :la 
preferably O, 1, 2, 3, 4 or 5. 

Compounds of the formula I having branched alkyl 
35. groups may occasionally be of importance due to better 
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solub:Ll:l.ty :Ln the cu•tomary 1:1.qu.id-cry•tall:Lne base 
materials, but in particular as chiral dopes if they are 
optically active. Branched groups of th:l.s type generally 
contain not more than one ehain branch. Pref erred 
branched alkyl radical• are :Laopropyl, 2-butyl (• 1-
methylpropyl}, isobutyl (• 2-methylpropyl), 2-methyl­
butyl, isopentyl (• 3-methylbutyl), 2-methylpe1'1tyl, 
.3-methylpentyl, 2-heptyl (• 1-methylhexyl), 2-octyl 
(• 1-methylheptyl) and 2-ethylhezyl. 

or 

Tbe radical 
F 

~~-
F· 

y 

-@-x 
I 
z 

F 

is preferably -@-x. -@-x 

X :La preferably P, Cl, -CP3, OCBP2 or -OCF3 • X :Ls 
furthermore· preferably 01, in partieular if simul­
taneously Z • P and Y • P or B, :Ln particular Y • P. Very 

15 particular preference :La given to compounds where lt • 

CP3, -OCP3 or -OCBP2· 
r :Ls preferably O [aie] • A :La preferably a single 

bond and furthei:more preferably trana-1,4-cyelohezylene 
or 1,4-phenylen.e. In the case where r • 2, z • H, lt • P 

20 or Cl and simultaneously Y • P or B, A :La preferably a 
single bond, 1,4-phenylene or 3-fluoro-1,4-phenylene. 

In acldition, the campounds of the formula I are 
prepared by methods known per ae, as described in the 
literature (for example in the standard works, such as 

25 Bouben-Weyl, Kethoden der Organ:Lschen. Chemie [Method.a of 
Organic Chemistry], Qeorg-'l'h:Leme-Verlag, Stuttgart), to 
be precise under.reaction condition• which are known and 
suitable for the reaction• mentioned. Use may also be 
made here of variants which are lm.own per se, but are not 

30 described :Ln greater· detail. 

35 

If desired, the starting materials can also be 
formed in situ, by not isolating them from the reaction 
mixture but instead immediately reacting them further to 
foZ'm the compound• of the formula I. 

Preferably, an aldehyde of the formula II 
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y 

X~lalzlr-alD 
z 

! I 

:CI 

in which x, y and z are as defined above, :I.a converted 
into compounds of the formula :C by the Wittig method 
using an appropriate phosphoniua salt. 

Some of the starting materials and tbe reactive 
derivative• thereof are known, and. some can be prepared 
without difficulty from compound• known from tbe litera­
ture by standard methods of organic chemistry. Por 
example, the precur•ora of the formula :C:C which are 

10 suitable for the ayntbeaia can be obtained by the follow­
:1.n.g synthetic achemas 

,/ 

y 

~x 
Z 1. BuLi 
l 2. TiClCOiPr)3/TRF 

J. 3. aooc-(Jo 

l 1. H2') 

J. 2. Hz/Pd /C 

y 

~x 
z 

,/ \ 
\ 
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y sooc-o@-x 
I 
z 

.''! I I \,PCC ·. ·A.Cid cb:Loride/Rosenmund 

/, r\_ r::{ y 
OBC'-J\!!..TX 

y 

BO-(CB2 )3-o@-x + 

I PCC 

z 

I 
z 

y 

osc-~-o@-x 
I 
z 

. • . 9 
l. Ph3P CH2oCH3Cl 

(CB3)3COI< 
2. TBF/BCl 

(II) 

(II) 

(II) 
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'?he Grignard compound obtained from the cor­
responcling brom.obenzene derivative ia reacted with 
chlorotr:l.alkyl orthotitanate or -zirconate by the method. 
of WO 87/05599 to give tbe tertiary cyclohexanol. Blimi-

5 nation of water, hydrogenation of the double bond and 
:l.somerizat:l.on give the trans-cyclohexanecarboxylate by 

customary methods. Prom tbe latter, the suitable precur­
sors of the formula :CI are obtained by customary standard 
method.a. 

10 A possible ayntheaia of compound.a where A • 

trana-1,4-cyclobexylene or 1,4-phen.yiene :I.a given in the 
following scheme: 

ao-Q-0-COOH 
EtOR 

~~Ti !OC3'17l 3 

__ z ___ _,.. ~J;;v-\~ 
2. -¥ -"-tf\_/ 

z 

~ 1. Chloranil 

~OH• 

mxx:-00-0-~ 
z 

Bomolog:l.zation of the cyclohexanecarboxyl:l.c acids 
or the corresponding aldehyde• gives the compounds 

15 according to the invention completely analogously to the 
synthesis schemes given above. 
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The compouncla of the formula :t where A • 3-

fluoro-1, 4-phanylana are increased [sic] entirely analo­

gously to tb.e first synthesis scheme (preparation of 

compounds where A • a single bond) by uaing 

ar-0©-~ 
z 

5 in place of the bromol:»en.zan.e derivative. The bromobi-

phen.yl compound can be prepared in a manner known per ae 

by coupling reactions catalysed by tranai tion metal a 
(B. Poetsch, ltcm.takte (Darmstadt) 1988 (2), p. 15). 

It is obvious to a person skilled in tb.e art that 

10 tb.e abovemantionad synthetic methods can also be modified 

in that tb.a aynthaaaa described are carriacl out using 

precuraors in which tb.e radical :X is replaced by a group · 

which can be converted into x. For example, ether 

cleavage of alkoxy compound.a gives the corresponding 

15 phenols, from which tb.e OCF3 and OCF2H compOUDda can be 

prepared by routine metb.oda by reaction with CC14/BF or 

CC11'2B/HaOB. The corresponding benzoic acids can be used 

to prepare the n:Ltriles or the Cl'3 compounds by treatment 

with SF,. 

20 However, :Lt often proves advantageous to react a 

phoapbon:Lum aalt of the formula III 

· "Xl'b3f8- lalzl r-OA-<V-: :tII 

z 

with an appropriate aldehyde by the Wittig method. The 

compounds of the formula III are obtained from the above-
25 described cyclobexylmathyl alcohols by the following 

ach-1 
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x~oA-fo\_; Pl'hJ • ~oAJ;(; · . \..tf CR3CN -\.1/-
z z 

Bomologization givea the correaponcling higher 

pboaphonium •alta1 

alz(aDt>z ltOOC {i5 
>alz~A 0 X 

EtOOC "J . NaOEt 
z 

Hydrolysis LiAl~ 

Decarbonylation 

Bomolog:l.zat:l.on by one carbon atom :la beat carr:l.ecl 

out via tbe Ditrilea1 

rn\y mi . rn\y 
TsO-alz~A-'\.f/-x t«:-alz~A-~-x 

.z diethylene z 
glycol 

Zn tbe ca•• of baae-amuiitive Ditrilea, the 

conversion to the alcohol i• beat carried out by reducing 

the nitrile to the aldehyde uaing DIBD and subsequently 

to the alcohol using LiAlJI,. 

1. DIBAH 

2. RzO 

The corraapcmding iodides are obtained from the 

10 alcohols via the toaylates by the J'iDkelatein method; the 
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iodides are.than aonvertad into the correaponding pho•­
phoniua aalta by boiling in acetonitrile contaiDing PP~. 

The ylidea derived from these phoaphonium aalta 
(and prepared by treatment with 11-BuLi in hexane at -70°C 
with ex:cluaic;m of oxygen) react with aldehydea to give 
cia-o1efina. These cia-olefina are than iaamerized by the 
phoaphorua-betaine method of B. Vade::la and P.C. Fuchs 
(JACS 95 822 (1973)) to give the trana-olefina. 

' MaLi . y 

a13-m-1a1z>n-0-AWx 
z 

I:C' 

IIJ:' 

Some of the atarting materials of tbe formula :CJ:' 

and the reactive derivatives thereof are known, and some 
can be prepared without difficulties from compounc:la known 
from the literature by atandard methods of organic 

15 chemistry. Por ex•mple, carboxylic acids of the formula 
II' can be obtained by· the following aynthatic·achamaa: 
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. __ r:<. y 
MgB~-x 

z 

1. TiCl(OiPr)3/111F 

2. aooc-Q=0 
~y 

ROOC\__/\,f./-X 

z 

J. -¥ 
J. Pd•/"2 

y 

z 

! I 
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Schame.2: 

0 0 
~/Rh-C 

HO- 0 COOR ----. 

Ox 
---+ o-OOCOOll EtOH 

-82') 

2. -H;P 

y 

x~ 

1. H2/Pd/ 

~2. oee 

z 

"-. · 1. Chloranil 

~2. Oft9 

! I 

The carboxyl:Lc ac:Lda mentioned can he converted 
. into the higher homologuea (r • 1-5) by .cuat~ry hoaolo­
g:Lzation reactions. 

5 J:n the case Where Q1 • ~, n ia preferably 1. To 

synthesize these preferred compounds, a phoaphonium aa1t 
of the fo:r:mu1a xx• is preferably reacted with. acetone by 
the Wittig method in the presence of a base (for example 
BuLi) to g:l.ve a compound according to the invention. 
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y 

PP9Pbo-aiz-<ai.>.-@4x :c:c• 

z 

Some of the starting materials of the formula :t:t• are 

known, and aome can be prepared without clifficultiea from 

compounds known from the literature by standard methods 

s of organic cbadstry. Por example, precursors of the 

compounds of the formula :c:c• can be obtained by the 

following synthetic acbemes1 
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y 

~x 

z 

l 
1 

z 

z 

1 
-

1. TiCl (01Pr) 3 /'l'HF 

2. aooc-()-o 

: I 
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Scheme 41 

Etcll _ _., 0=QOamt 
-11zo 

z .... 

OCXX>Czlls 
2. -82') 

z 

l.~ 2. Olf9 
\• C.loranil 

2. OH• 

y y 

HOOCO ~-0~x 
z z 
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The . liquid-crystalline media according to the 
invention preferably contain 2 to 40, in particular 4 to 
3 0, component• as further conati tuenta besides one or 
more compounds according to the invention. These media 

5 very particularly preferably contain 7 to 25 components 
besides one or more compounds according to the invention. 
These further constituent• are preferably selected from 
nematic or namatogenic (mon.otropic or isotropic) 
aubstBDcea, in particular substances from. the claaaes of 

10 the biphenyla, terphanyla, phenyl or cyclohezyl ben­
zoatea, phenyl or cyclohexyl eaters of cyclohexanecar­
boxylic acid, phenyl or cyclohexyl eaters of cyclohexyl­
benzoic acid, phenyl or cyclohaxyl eaters of cyclohaxyl­
cyclohexanecarbozylic acid, cyolohaxylphenyl eaters of 

15 bensoic acid, of cyclohexanecarbozylic acid and of 
cyclohexylcyclohexanecarboxyl:l.cacid,phenylcyclohaxanea, 
cyclohexylbiphenyls, phenylcyclohezylcyclohexanea, 
cyclohexylcyclohexanaa, cyclohexylcyclohexenea, cyclo­
hexylcyclohexylcyclohexenea, 1,4-bia-cyclohexylbenzenea, 

20 4,4'-bia-cyclohexylbiphenyla, phenyl- or cyclohexyl­
pyrimidinea, phenyl- or cyclohexylpyridinea, phenyl- or 
cyclohaxyldioxanea, phenyl- or cyclohexyl-1,3-dithian.ea, 
1, 2-diphenylethanea, 1·, 2-dieyelohexylethlmea, l-phanyl-2-
cyclohexylethanea, 1-cyclohexyl-2-(4-phenylcyclohexyl)-

25 ethanes, 1-cyclohexyl-2-biphenylyletbanea, 1-phanyl-2-
cyclohexylphenylethanea and tolana. The 1, 4-phenylene 
groups in these compounds may also be fluorinated. 

The moat important compounds suitable as further 
constituents of media according to the invention can be 

30 eharacterized by the formulae 1, 2, 3, 4 and 5: 

35 

R'·L-B-R• 
R'-L-COO-B·R• 
R'·L-OOC-B•R• 
R'·L-~CJli-B-1.• 

R'-L-CC-B·R• 

1 

2 

3 

4 
5 

In the formulae 1, 2, 3, 4 and 5, L and B, which 
may be identical or different, are · :Ln each case, 
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independently of one another, a bivalent radical from the 

group fo:cmed by -Phe-, -Cyc-, -Phe-Phe·, -Phe-Cyc-, -Cyc­
Cya-, -Pyr-, -Dio-, -G-Phe- and -G-Cyc- and their mirror 
images, where Phe is un•ubatituted or fluorine-sub-

stituted 1,4-phenylene, Cyc is trana-1,4-cyclohexylene or 
1, 4-cyclohexenylene, Pyr is pyrimid.ine-2, 5-d.iyl or 
pyrid.ine-2,5-diyl, Dio is 1,3-d.iozane-2,S-diyl and G is 
2-(tran•-1,4-cyclohexyl)ethyl, pyrimidine-2,5-diyl, 
pyrid.ine-2,5-d.iyl or 1,3-dioxane-2,5-diyl. 

10 One of the radicals L and B ia preferably Cyc, 
Phe or Pyr. B is preferably. Cyc, Phe or Phe-Cyc. The 

media according to the invention preferably contain one 
or more components selected from the compounds of the 
formulae 1, 2, 3, 4 and 5 in which L and B are selected 

15 from the group comprising eye, Ph• and Pyr and simul­
taneously one or more components selected from the 
compound.a of the foi:mulae-1, 2, 3, 4 and Sin which one 

of the radicals L and B ia selected from the group 
aomprisinsr Cyc, Phe and Pyr and the other radical is 

20 selected from the group comprising -Phe-Phe-, -Phe-Cyc-, 
-Cyc-Cyc-, -G-Phe- and -G-Cyc-, and optionally one or 
more components selected from the campounc:ls of the 
formulae 1, 2, 3, 4 and 5 in which the radicals L and B 
are selected from the group comprising -Phe-Cyc-, 

25 -Cyc-Cyc-, -G-Phe- anc:l -G-cyc-. 
Zn the compounds of the subformulae la, 2a, 3a, 

4a and Sa, R' and R• are in each case, independently of 
one another, alkyl, alkenyl, alkoxy, alkenyloxy or 

alkanoyloxy having up to 8 carbon atoms. In moat of th••• 
30 compounds, R' anc:l R• are different from one another, one 

of these radicals usually being alkyl or alkenyl. Zn the 
compound.a of the aubfoxmulae lb, 2b, 3b, 4b anc:l Sb, R• 

is -CH, -C1'3 , -OCP3 , -OCHP2 , P, Cl or -RCS; in this case, 
R has the meaning given for the compound• of the sub-

35 formulae la to Sa and ia preferably alkyl or alkenyl. R• 

ia preferably •elected from the group comprising -P, Cl, 
-CP3 , -OCBF2 anc:l -oCP3 • However, other variants of the 
propo•ed aubatituenta 1n the aompounds of the formulae 1, 
2, 3, 4 and 5 are comm.on. Many such substances or 
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alternatively :mixtures thereof are commeraially avail­
able. All these substances can be obtained by :methods 
which are known from the literature or analogously 
thereto. 

5 Beaidea eomponants from the group comprising the · 

10 

compounds 1a, 2a, 3a, 4a and Sa (Group 1), the media 
according to the in'Y8Dti0n preferably alao contain 
components from the group comprising the compounds 1b, 

2b, 3b, 4b and Sb (Group· 2) , whoa• proportions are 
preferably as follows: 
Group l: 20 to 90,, in partieular 30 to 90,, Group 2: 10 
to 80,, in particular 10 to 50,, 

the sum of the proportions of the campounc:la according to 
the invention and of the oompounda from Groups 1 and 2 

15 adding up to 100,. 
The media aecording to the invention preferably 

contain 1 to 40,, in particular preferably 5 to 30,, of 
compounds aecording to the invention. Further preferred 
media are those which contain more than 40,, in parti-

20 cular 45 to 90'6, of compound.a according to the invention. 
The media preferably contain three, four or five com­
pound.a according to the invention. 

The media aecordinsr to the in'Y8Dticm. are prepared 
in a manner which ia customary per se. In general, the 

25 components are dissolved in one another, expediently at 
elevated temperature. By means of suitable additives, the 
liquid-crystalline phaaea can be modified in· accordance 
with the invention in a mmmer auch that they can be used 
in all types of liqu.id-cryatal display elements which 

30 have hitherto bean diacloaed. 
Aclclitivea of thia type are known to those skilled 

in the art and are described in detail in the literature 
(B. ltelker/R. Batz, Bandbook of Liquid Cryatala, Verlag 
Chemie, Weinheim, 1980). For example, pleocbroic dyes can 

35 be.added for the production of coloured. gueat-hoat sys­
tems, or subatancea can be added to modify the dielectric 
aniaotr~, the.viscosity and/or the orientation of the 
nematic phases. 

In particular, the media according to the 
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. invention are suitable for use in MLC displays. 
'l'he examples below are intended to illustrate the 

invention without representing a limitation. mp. • 

melting point, cp. • clear point. Above and below, 
percentages are percent by weight; all temperatures are 
illdicated :l.n degree• Celsius. •CU•tamary work-up• mean• 
that water :la added, the mixture ia extracted with 
methylene chloride, and the organic phaae is separated 
off, dried and evaporated, and the procluet :la purified by 

crystallization and/or chromatography. 
J:n addition, the abbreviatimta have the following 

meanings: 
C: crystalline-solid state, S: smectie phase (the index 
character:l.zes the phaae type), lf: n-tie state, Ch: 

15 choleater:l.c phase, I: :l.aotrop:l.c phase. The number between 
two symbols indicates the convara:l.on temperature in 
degrees Celsius. 
I>AST Diethylaminoaulphur trifluoride 
DCC Dicyalohexylcarbodiimide 

20 DDQ DichlorodieyanobanzoquillODe 

25 

DXBALH 
DllSO 

POT 

TllP 

p'l'SOB 
Bxample 1 

Diiaobutylaluminum hydride 
Dimethyl aulphoxide 
Potassium tertiary-butanolate 
'l'etrahydrofuran 
p-Tolueneaulphonic acid 

One equivalent of potassium. t•butylate :la aclded 
to a mixture of trana-4-(3,4-d:l.fluorophanyl)cyclohaxane­
carbaldehyde and propyltr:l.phenylphoaphollium bromide in n-

30 butanol, and the mixture ia subjected to customary work­
up, to give 4-trans-4- (1-butenyl)cyclohazyl-1,2-d:l.fluoro­
benzene. 
Bzaapla 2 

A mixture of 2-trans-4- (p-trifluoromethozy-
35 phanyl)eyclohazylethyltr:l.phenylphoapb.onium. iodide and 

propanal in hexane :la treated with butyllithium, and the 
mixture :la subjected to customary work-up. The 4-trana-4-
(c:l.a-2-pentenyl) cyclohexyltr:l.fluoromethoxybenzene 
obtained. :la epoxid.ized. using :m-chloroperbenzoic acid. 
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4 .15 ml of a 1.15 M solution of 11 thlum diphenylphoaphide 

in TSP are added at 25°C to a solution of the epozide 

obtained (0. 005 mol) in 15 ml of '!Bl' with extremely 

careful exclusion of atmospheric oxygen. 
5 Disappearance of the red colour of the phosphide 

is awaited, and 1. S equivalents of freshly distilled 

methyl iodide are then added to the reaction mixture 

(likewise at 25°C). After 2 hours, the mixture ia sub­

jected to aqueous work-up. The organic phase is separated 

10 off, filtered through silica gel and subsequently eva­

porated. Th.a residua is purified by chromatography and 

crystallization, to give 4-trans-4- (trans-2-pentenyl) -

cyalohexyltrifluoromet:hoxybenzena. 

Examples 3 to 146 

15 'l'ha :following compounds of the formula J: are 

obtained analogously to Bx•mple 1 or 2 from the 

corresponding aldehydes: 

n r x y z A 

( 3) 3 0 F F H • • 

( 4) 2 1 F F H ·-· 
( 5) 0 2 F F H ·-· 
( 6) 1 2 F F H ·-· 
( 7) 3 2 F F H . -. 
( 8) 0 0 ' H H ·-· 
( 9) 1 0 F ff ff ·-. 
( 10) 0 2 ' H H ·-· 
( 11) 1 2 F ff H ·-· 
( 12) 3 2 F H H ·-· 
( 13) 0 0 Cl H H ·-· 
( 14) 1 0 Cl H H ·-· 
( 15) 0 2 Cl H H ·-· 
( 16) 1 2 Cl H H ·-· 
( 17) 3 2 Cl H H ·-· 
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( 18) 0 0 Cl.· F H ·-· 
( 19) 1 0 Cl F H • -• 

( 20) 0 2 Cl F H ·-· 
( 21) 1 2 Cl F H ·-· 
( 22) 3 2 Cl H H • -· 
( 23) 0 0 -cF3 H H ·-· .. ...., 

( 24) 1 0 -CF3 R H • -· 
( 25) 0 2 -c:r3 H. H ·-· 
( 26) 1 2 -cF3 H H • -· 
( 27) 3 2 -cF3 H H ·-· 
( 28) 0 0 -C>ai'3 H H • -· 
( 29) 1 0 -OCF3 H H ·-· 
( 30) 0 2 -OCF3 H H ·-· 
( 31) 1 2 -OCF3 R H ·-. 
( 32) 3 2 -OCF3 H H • -· 
( 33) 0 0 -OCHF3 H H . -• 

( 34) 1 2 -OCHF3 H H • -• 

( 35) 0 2' -oc:BF1 R B • • -. 
( 3&) 1 2 -ocRr3 ' R H • -· 
' 37) 3 z -ocar3 R B ·-· 
( 43) 0 0 -at F .. ·-· 
( 44) 1 0 -af F ,. ·-· 
( 45) 0 2 ·-al F p .. _. 
( 4&) 1 2 -QI F r ·-· 
( 47) 3 2 -Of p ... ·-· 

xz in the ortho-poaition to X 
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D r x y z 

( 57) 3 0 p ·p B C!rc .. 
( 58) 2 1 F r B eye 
( 59) 0 . -z ... F r I eve 

. .,,,,, 
t 60) 1 2 F F .. B Cyc 

( 61) 3 2 r F R eye 

( M> 0 2 F R· R Ore 1 . . . 
( 65) 1 2 F H . H Cyc 

( 66) 3 2 F H H Cyc 

( 67) 0 0 Cl H B Cyc 

( 68) 1 0 Cl H H Cyc 

( 69) 0 2 Cl R B Cyc 

( 70) 1 2 Cl H B Cyc 

( 71) 3 2 Cl H B Cyc 

( 72) 0 0 Cl F H Cyc 

( 73) 1· 0 Cl F B ~ .Cyc 

( 74) 0 2 Cl F H Cyc 

( 75)· 1 2 Cl F B Cyc 

( ·76) 3 2 Cl F H Cyc 

( 77) 0 0 -cF3 R B Cyc 

( 78) 1 0 -cF3 H B Cyc 

( 7) 0 2 -cP'3 B R Cyc 

( 80) 1 2 -CF3 R H Cyc 

( 81) 3 2 -cF3 B H Cyc 

( 82) 0 0 -oc:P3 B H Cyc 

( 83) 1 0 -oc:P3 B H Cyc 

( 84) 0 2 -OCF3 R R Cyc 

f 85) 1 2 -ocF3 H H Cyc 

( 86) 3 2 -OCF3 ff H Cyc 
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( 87) 0 0 -OCHF2 H H Cyc 

( 88) 1 0 -OCHF'2 H H Cyc 

( 89) 0 2 -OCHF2 H H Cyc 

( 90) 1 2 -OCHF2 H ff Cyc 

-.,/ ( 91) 3 2 -OCHF2 H ff Cyc 

( 92) 0 0 ~ F H Cyc 

( 93) 1 0 -Of F H Cyc 

( 94) 0 2 -Of F H Cyc 

( 95) 1 2 -Of F R Cyc 

( 96) 3 2 -Of F H Cyc 

( 97) 0 0 -Of F ,. Cyc 

( 98) 1 0 -Of F ps Cyc 

( 99) 0 2 ... -Of F ,. Cyc -(100) 1 2 -Of F pa Cyc 

(101) 3 2 -at F pa Cyc 

xz in the ortho-poaition to X 

D r x y z A 

(102) 3 0 . F F R Phe 

(103) 2 1 F F R Pbe 

(104) 0 2 F F H Phe 

(105) 1 2 F F H Pbe 

(106) 3 2 F F H Phe 

(107) 0 0 F H B Phe 

(108) 1 0 F R R Phe 

(109) 0 2 F H H Phe 

(110) 1 2 F ·R H Phe 
(111) 3 2 F H R Pbe 
(112) 0 0 Cl H ft Phe 
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(113) 1 0 Cl ff H Phe 

(114) 0 2 Cl 8 H Phe 

(115) 1 2 Cl H H Phe 

(116) 3 2 Cl .ff H Phe 

(117) 0 0 Cl F H Pbe 
...,.,. 

(118) 1 0 Cl F H Phe 

(119) 0 2 Cl F ff Phe 

(120) 1 2 Cl F H Phe 

(121) 3. 2 Cl r H Phe 

(122) 0 0 -cF3 H H Pbe 

(123) 1 0 -CF3 H H Phe 

(124) 0 2 -cF3 H H Phe 

(125) 1 2 -CF3 H H Pbe 

(126) 3 2 -CF3 ft H Pbe 

(127) 0 0 -oar3 H H Pbe 

(128) 1 0 -oar3 B H Phe 

(129) 0 2 -ocF3 B H Phe 

(130) 1 2 -ocF3 H H Pbe 

(131) 3 2 -OCF3 H H Pbe 

(132) 0 0 -OCHF2 H H Phe 

.(133) 1 0 -<>CHF2 H H . Phe 

(134) 0 2 -oc:HF2 H H Phe 

(135) 1 2 -ocHF2 H ff Phe 

(136) 3 2 -oc:HF2 H H Phe 

(137) 0 0 -Of F H Phe 
(138) 1 0 -Of F H Phe 

(139) 0 2 -Of F H Phe 
(140) 1 2 -Of F H Phe 
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(141) 3 2 -Of F H Pbe 

(142) 0 0 -Of F Fa Phe 

(143) 1 0 -Of F F- Phe 

(144) 0 2 -Of F pa Pbe 

(145) 1 2 -Of . v· Fa Phe 
-v 

(146) 3 2 -Of F F* Phe 

xz in the ortho-poaition to X 

r x y z A 

(148) 0 F H H ·-· 
(149) 1 .F ff H. ·-· 
(150) 2 F H H ·-· 
(1~) 0 F F H ·-· 
(153) 1 F F H ·-· 
(154) 2 F F H ·-· 
(155) 3 F F H ·-· 
(158) 0 Cl H H ·-· 
(~59) 1 Cl H R ·-· 
(160) 2 Cl R H ·-· 
(161) 3 Cl H R ·-· 
(164) 0 Cl F R ·-· 
(165) 1 Cl F H ·-· 
(166) 2 Cl F H ·-· 
(167) 3 Cl F R ·-· 
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(170) 0 er, H H ·-· 
(171) 1 CF, ff H ·-. 
(172) 2 CF3 H H ·-. 
(173) 3 CP'3 H H ·-· 

"'-'' 
(176) 0 OCFs ff ff ·-· 
(177) 1 OCF3 H R ·-· 
(178) 2 OCF3 H R ·-. 
(179) 0 OCRFz H H ·-. 
(180) 1 OCRFz H R ·-· 
(181) 2 OCHP'2 H H ·-· 
(182) 0 F H R Cyc 

(183) 1 F H H Cyc 

(184) 2 F H R Cyc 

(186) 0 p p R Cyc 

(187) 1 F F B Cyc 

(188) 2 ' F B Cyc 

(192) 0 Cl H B Cyc 

(193) 1 Cl H H Cyc 

(194) 2 Cl H H Cyc 

(198) 0 Cl F H Cyc 

(199) 1 Cl F H Cyc 

(200) 2 Cl F H Cyc 
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(204) 0 er, ·ft H Cyc 

(205) 1 CF, H H Cyc 

(206) 2 er. H H Cyc 

I 

(210) 1 OCF1 R R Cyc 

(211) 2 OCF1 R R Cyc 

(213) 0 OCRP'2 R R Cyc 

(214) 1 oalP'z H R Cyc 

(215) 2 oalP'z H R Cyc 

(216) 0 F H H Phe 

(217) 1 F H H Pbe 

(218) 2 F B R Phe 

(219} 3 F B H Phe 

(220) 0 F F B Phe 

(221) 1 F F H Pbe 

(222) 2 F F H Pbe 

(223) 3 F F R Pbe 

(226) 0 Cl H H Phe 

(227) 1· Cl H H Phe 

(228) 2 Cl ff ff Phe 

(229) 3 Cl H H Phe 
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(232) 0 Cl F H Phe 

(233) 1 Cl F H Phe 

(234) .2 Cl F H Pbe 

(235) 3 Cl F H Pbe 

v 

(238) 0 CF3 H H Phe 

(239) 1 CF3 JI H Pbe 

(240) 2 ~3 B H Phe 

(241) 3 CF1 B H Plie 

(244) 1 OCF1 H H Pbe. 

f245) 2 OCP'1 H B Pbe 

(246) 3 OCF1 B B Phe 

(247) 1 OCHFz B H Pbe 

(248) 2 OCHFz H B Phe 

(249) 3 OCHFz B H Phe 
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Bqpple 250: 
Reaction of 2-trana-4-(p-fluorophanyl)cyclo­

hexyl] ethylphoaphonium [a:l.c] ioclide with acetone ancl 
butyll:l.th:l.um by the Wittig methocl w:l.th cuatomary work-up 

S and pur:l.f:l.cat:l.on by chromatography g:l.vea trana-1-p­
fluorophanyl-4- ( 4-methylpen.ten-3-yl) cyclohexane. 

v BxtmPl•• 251-352: 
The following compouncla (n. • 1, Q1 • CH,. Q2 • H) 

are obtain.eel analogously to Example 250 from the 
10 corresponding alclehyd.ea: 

r x y z A 

(251) 0 F R H ·-· 
(252) 1 F R R 

._, 
(253) 2 F H H ·-· 
(254) 4 F H H ·-· 
{255) 0 F F H ·-· 
(256) 1 F F H ·-· 
(257) 2 F F H ·-· 
(258} 3 F F H ·-· 
(261) 0 Cl H ff ·-· 
(262) 1 Cl H H ·-· 
(263) 2 Cl ff ff ·-· 
(264) 3 Cl ff ff ·-· 
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T x y z A 

(267) 0 Cl F ff ·-· 
(268) 1 Cl F H ·-· 
(269) 2 Cl F H 

.. _. 
v 

{270) ·3 Cl F H ._ .. 

(273) 0 Qi"3 H H 
.. _. 

(274) 1 CF3 H H ·-· 
(275) 2 CF3 ft. H ·-· 
(276) 3 er, R H ·-· 
(279) 0 OCF, H R ·-· 
(280) 1 OCF, R R ·-· 
(281) 2 OCF, H H ·-· 
(282) 0 OCRFz R R ._ .. 
(283) 1 OCllFz R H ·-· 
(284) 2 OCHP'z R R ·-· 
(285) 0 F H. H Cyc 

(286) 1 F H. H Cyc 

(287) 2 F ff ff Cyc 

(289) 0 F F H Cyc 
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r x y z A 

(290) 1 F F H Cyc 

(2t1) 2 F F ft Cyc 

'"""' (215) 0 Cl H ff Cyc 

(296) 1 Cl H H Cyc 

(297) 2 Cl ff H Cyc 

(301) 0 Cl F ft Cyc 

(302) 1 Cl F ft Cyc 

(303) 2 Cl F H Cyc 

{307) 0 a'3 H R Cyc 

(308) 1 CF3 H H Cyc 

(309) 2 CF3 H H Cyc 

(313} I OCF3 H H Cyc 

(314) 2 OCF3 H ff .Cyc 

(316) 0 OCHFz ft H Cyc 

(317) 1 OCHFz H H Cyc 

(318) 2 OOIFz ff B Cyc 

(319) 0 F H H Phe . 
(320) 1 F H H Pbe 

(321) 2 F H H Pbe 
(322) 3 F H H Phe 
(323) 0 F F B Phe 
(324) l F F ff Pbe 
(325) 2 F p R Phe 
(326) 3 F F R Pbe 
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r x y z A 

(329) 0 Cl H H Phe 

v 
(330) 1 Cl H H Phe 

(331) 2 Cl H R Phe 

(332) 3 Cl H H Phe 

(335) 0 Cl F H Pbe 

(336) 1 Cl F ff Phe 

(337) 2 Cl F H Phe 

(338) 3 Cl F H Phe 

(341) 0 CF3 H H Phe 

(342) 1 CP's ff R Pbe 

(343) 2 <2'3 H H· Phe 

(344) 3 a", H H Phe 

(347) 1 OCF:s H ft Phe 

(348) 2 OCF3 R H Phe 

•(349) 3 OCF:s H H Phe 

(350) 1 OCHFz H B Phe 

(351) 2 OCHP'z H H Pbe 

(352) 3 OCHFz H H Phe 
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The following are examples of media containing at 
least one compound of the formula Z: 
Bxample A 

7% of 
Sfls of 

24% of 
14fls of 
15fls of 

llfls of 

17% of 

A mixture.comprising 
p-(trana-4-propylcyclohaxyl)benzonitrile, 
4-[trana-4-(trana-2-pentenyl}cyclohexyl]trif­
luoromethoxybenzene, 
p-(trans-4-pentylcyclohaxyl)fluorobenzene, 
p-(trana-4-heptylcyclohexyl}fluorol>ttDzene, 
2-[trans-4-(3,4-difluorophenyl)cyclohexylJ-s­
butyl-1,3-dioxane, 
2-[trans-4-(p-fluorophanyl)cyclohexylJ-S-ethyl-
1,3-dioxane, and 
2-[trana-4-(p-fluorophenyl)cyclohexyll-S-propyl-

15 1,3-diozane 
has a high electrical resistance. 
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Patent C1aim.s 

1. Liquid-crystalline medium 

displays having at least two 

for electrooptical 

liquid-crystalline 

components, characterized in that at ·1east one component 

is a phenylcyclohexane of the formula X l [sic] 

Ql 

I 
c.HZD·i-c' -<f. Y 

C-(alz>r-OA 0 X. 
I . 
Q2 z 

in which n is 0 to 7, Q1 and Q2 are H, r is O, 1 or 2, A 

is trans-1,4-cyclohexylene, 1,4-phenylene, 3-fluoro-1,4-

phenylene or a single bond, X is F, Cl, -CF3 , -CN, -OCF3 

or -OCBF2, and Y and Z are each, independently of one 

10 another, H or F, with the proviso that, in the case where 

X = CN, Y and/or Z are F, and it [sic] contains as 

further constituent a compound of the formula 5, 

a'-L-CaC-E-a• 5 

in which L and E, which may be identical or different, 

15 are each independently of one another a bivalent radical 

from the group consisting of -Phe-, -Cyc-, -Phe-Phe-, 

-Phe-Cyc-, -Cyc-Cyc-, -Pyr-, -Dio-, -G-Phe- and -G-Cyc­

and their mirror images, where Phe is 1,4-phenylene which 

is unsubstituted or is substituted by fluoro, Cyc is 

20 trans-1,4-cyclohexylene or 1,4-cyclohexenylene, Pyr is 

pyrimidine-2,5-diyl or pyridine-2,5-diyl, Dio is 1,3-

dioxane-2,5-diyl and G is 2-(trans-l,4-cyclohexyl)ethyl, 

pyrimidine-2,5-diyl, pyridine-2,5-diyl or 1,3-dioxane-

2,5-diyl, and 

25 R' and an are each independently of the other .al~yl, 

alkenyl, alkoxy, alkenyloxy or alkanoyloXy having up to 

8 carbon atoms, or alternatively an is -CN, -CF3 , -OCF3 , 

-OCHF2, F, Cl or -NCS. 
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2. Phenylcyclobexanea according to Claim 1, charac-
terized in that Y • -., Z ·• JI or • and r • o. 
3. Phenylojrclohezane• aceording to Claim 2, charae-
terized in that X is -., Cl, -CP3 , -OCID'2 or -OCP3 • 

4. Phenylcyclohexanea according to Claim 1, eharac-
terized in that r is 0 and X • Cl, -OCl'3 or -OCB1P2 • 

5. Phenylcyelohaxane• aeeording to Claim 1, charac-
terized in that 

y F 

-~-x is -~-x • 

z F 

6. Phenylcyclohexanea according to one of Cla:l.ma 1, 
2, 3, 4 or 5, characterized in that X is -CP3, -ocP3 or 

-OCBl'2 • 

7. Phenylcyclobexanes according to Claim 5, charac-
~erizec:l in that X • CH, Z • P and X • B or P. 

15 8. Phenylcyclohexane• of the formula I 

in which a is 0 to 7, Q1 and Q2 are R, r ia 2 or 3, A ia 
1,4-phenylene, 3-fluoro-1,4-phenylene or a single bond, 
X ia P or Cl, z • B and Y • P or B. 
9. 4-trana-4-(1-Butenyl)-cyclohexyl-1,2-difluoro-

20 benzene. 
10. Phenylcyclohezanes according to Claim 1, charac­
terizec:l in that n, ri X, Y, z and A have the following 
meaningas 
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n r x y z A 

(3) 3 0 F F H ·-· 

(8) 0 0 F H H ·-· 
(9) 1 0 F H ff ·-· .._, 

(13) 0 0 Cl H H ·-· 
( 14) 1 0 Cl ff H ·-· 
( 18) 0 0 Cl F ff ·-· 
(19) 1 .o Cl F H ·-· 
(23) 0 0 -cF3 ff H ·-· 
(24) 1 0 -CF3 H H ·-· 
(25) 0 2 -CF3 ff H ·-· 
(26) 1 2 -CF3 H ff ·-· 
(27) 3 2 -CF3 ff ff ·-· 
(28) 0 0 -OCF3 H H ·-· 
(29) 1 ·o -OCF3 H H ·-· 
(30) 0 2 -OCF3 H ff ·-· 
(31) 1 2 -OCF3 ff H ·-· 
(32) 3 2 -OCF3 ff H . -. 
(33) 0 0 -OCHF3 H ff . . 
(34} J 2 -OCHF3 H H . . 

(JS) 0 2 -OCHF3 ff ·u ·-· 
(36) 1 2 -OCHF3 H ff . . 

'(37) 3 2 -OCHF3 ff H . . -
(43) 0 0 -CN F pa . -. 
(44) 1 0 .·-ai F pa ·-· 
(45) 0 2 -CN F Fa ·-· 
(46) 1 2 -CN F f's ·-· 
(47) 3 2 -~ F . Fa ·-· 

xz in the ortho-poaition to X 
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11. Pbeny1cyclobexanea according to Claim 1, charac-

terized in tbat n, r, X, Y, Z and A have tbe following 

meanings: 

n r x y z A 

L,.,· (57) 3 0 F F H Cyc 

(67) 0 0 Cl H H Cyc 

(68) 1 0 Cl H H Cyc 

{72) 0 0 Cl F H Cyc 

(73) 1 0 Cl "F H Cyc 

(77} 0 0 -CF3 H ff Cyc 

(78) 1 0 -CF3 H H Cyc· 

(79) 0 2 -CF3 H H Cyc 

(80) 1 2 -CF3 H H Cyc 

(81) 3 .. 2· -cF3 ff H Cyc 

(82) 0 0 -OCF3 H H Cyc 

(83) 1 0 -OCF3 H H Cyc 

(84) 0 2 -OCF3 H H Cyc 

(85) 1 2 -OCF3 H H Cyc 

(86) 3 2 -OCF3 ff ff Cyc 

(87) 0 0 -OCHF2 ff H Cyc 

(88) 1 0 -OCHF2 ff ff Cyc 

(89) 0 2 -OCHF2 ff H Cyc 

(90) 1 2 -OCHF2 H H Cyc 

(91) 3 2 -OCHF2 ff ff Cyc 
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(97) 0 - 0 -CN F F- Cyc 

(98) 1 0 -CN F F- Cyc 

(99) 0 2 -CN F F• Cyc 

( 100) 1 2 -CN F . F• Cyc 

(101) 3 2 -CN F F• Cyc 

xz in the ortho-poaition to X 
Phenylcyclohexane• accorcling to Claim 1, charac-

12. 
terized in that n, r, x, Y, Z and A have the following 

meanings: 

n r x y z A 

( 102) 3 0 F F H Phe 

(112~ 0 0 Cl H H Phe 

(113) 1 0 Cl H H Phe 

(117) 0 0 Cl F H Phe 

( 118) 1 0 Cl F H Pbe 

(122) 0 0 -CF3 H H Pbe 

( 123) 1 0 -CF3 H H Phe 

(124) .. o 2 -CF3 H H Phe 

(125) 1 2 -CF3 H H Phe 

(126) 3 2 -CF3 H H Phe 

(127) 0 0 -OCF3 H H Phe 

(128) 1 0 -OCF3 H H Phe 

( 129) 0 2 -OCF3 H H Phe 

( 130) 1 2 -OCF3 H H Phe 

( 131) 3 2 -OCF3 H H Phe 

(132) 0 0 -OCHF2 H H · Phe 

( 133) 1 0 -OCHF2 H H Phe 

( 134) 0 2 -OCHF2 H H Phe 

(135) l· 2 -OCHF2 H H. Phe 
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( 136) 3 2 -OCHF2 H H Phe 

( 137) 0 0 -CN F H· Phe 

( 138) l 0 -CN F H Phe 

(139) 0 2 -CN F H Phe 

(140) l 2 -CN F II Phe 

(141) 3 2 -CN F H Phe 

( 142) 0 0 -CN F F• Phe 

(143) 1 0 -CN F F• Phe 

(144) 0 2 -CN F F• Phe 

(145) 1 2 -CN F F• Phe 

(146) 3 2 -CN F y. Phe 

xz in the ortho-poaition to X 

13. Process for the preparation of phenylcyclohezanes 

according to Cla~ 2, characterized in that either an 

aldehyde of the formula II 

y 

x~-A-@-CHo II 

z 

S is reacted with a phosphoniu:m salt by the Wittig method 

or a phoaphonium salt of the formula III 

,Y 
X-Ph3p+-CH2-@-A-~-X 

z 

III 

is reacted by the Wittig method with a corresponding 

aldehyde. 
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14. Process for the preparation of phoaphonium aal ts 

of the formula III according to Claim 13, characterized 

in that a cyclohexylmethyl alcohol.of the formula 

y 

HO-CH2~A~X 
z 

is reacted, after conversion to the cyclohexylmethyl 

5 iodide, with triphenylphosphine. 

15. Cyclohexylmethyl alcohol of the formula 

in which Y • P, Z • B or F, X • F, Cl, -CF3 , -CH, -OCF3 

or OCBF2 and A is trans-1,4-ayclohexylene, 1,4-phenylene, 

3-fluoro-1,4-phenylene or a single bond. 

10 16. IDtezmediate of the formula II 

Y. 

\ 
X-<?-A- ©-ato 

z 

in which Y • F, Z • B or F, X, [sic] P, Cl, -CP3 , -cR, 
-OCF3 or -OCBF2 and A is trans-1,4-cyclohexylene, 

1,4-phenylene, 3-fluoro-1,4-phenylene or a single bond. 

17. 'Use of the phenylcyclohexanea of the formula l: 

15 according' to one of Claims 2 to 12 [lacuna] components of 

liquid-crystalline :media for electrooptical displays. 

18. Liqgid-cryatalline medium for electrooptical 

displays having at least two liquid-crystalline com­

ponents, characterized in that at least one component 
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[lacuna] a phanylcyclohexane according to one of Cla:l.ma 2 
to 12. 
19. Blectrooptical d:l.aplay baa•d on a liquid-crystal 
cell, characterized in that the liquid-crystal cell 
eontaina a medium according to Claim 1. 
20. Blectrooptical display baaed on a liquid-crystal 
cell, characterized in that . the liquid-crystal cell 
coritaina a medium according to Claim 18. 


