DespriptLon The present invention is concerned wth novel al koxy- nethyl -

and’.al kehyl oxynet hyl cycl ohexanes, their manufacture, liquid crystalline

m xt ures whi ch contain these conpounds as well as their use. for

~electro-optical purposes. Liquid crystéls are used primarily as dielectrics
in indicating_.devices, since the optical properties of such substances can

be ianuencegD§§C£H’&%Blled vol tage. El ectro-optical devices based on

liquid crystals are well-known to the person skilled in the art and can be
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rraterl als for cells having a twisted nematic structure should have a
posi tive di el ectriThaniigeidr cmstandnamrellecmrwscaiamrad'g@owlchxenWGachands as
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response times, low threshold potentials and a high contrast.
Furthermore, at the usual operating temperatures, i.e. in a widest
N\ possible range below and above room temperature, they should
have a suitable mesophase, for example a nematic or cholesteric
mesophase for the aforementioned cells. Since liquid crystals are
generally used as mixtures of several components, it is important
that the components have a good miscibility with one another.
Other properties such as the electrical conductivity, the dielectric
anisotropy and the optical anisotropy must fulfil different
__ requirements depending on the type of cell and field of application.
S For example, materials for cells having a twisted nematic
structure should have a positive dielectric anisotropy and an
electrical conductivity which is as low as possible.

There has recently been an increased interest in materials
having a low optical anisotropy, especially for actively addressed
liquid crystal indicators such as MIM applications (metal-isolator-
metal) or TFT applications ("thin film transistor") in "television
sets. Compoungds having low optical anisotropy are, for example,
the bicyclohexyl derivatives with alkyl/alkoxyalky!l side-chains
which are described in EP-A-0 132 553 and in EP-A-0 090 548.
The state of the art according to Article 54(3) EPC also discloses
in EP-A-361 532 bicyclohexyl derivatives with alkyl/alkoxy side-



sets. Corrpounds having | ow optical anisotropy are, for exanple, the

bi cycl ohexyl derivatives with al kyl/al koxyal kyl side-chains which are
descri-bed in EP-A-q 132 553 and in EP-A-0 090 548. The state of the art
according to Article 54(3) EPC al so di Ioses in EP-A-361 532 bi cycl ohexyl
derivatives wth al kyl/al koxy ?‘ﬁ‘ gﬁp However
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melting points and for the most part comparatively high clearing
points. They have a very good solubility in known liquid crystal

materials and produce a good melting behaviour in mixtures.
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The compounds in accordance with the invention have low
. viscosities and produce remarkably short switching times in
mixtures. In particular, the switching-on times are generally
considerably shorter than those of mixtures of comparable
compounds having a low optical anisotropy.

The short response times and the good meilting behaviour can
also be passed on to complex mixtures so that rapidly switching
. liquid crystals having high clearing points, low melting points and
St at the same time low threshold potentials, short response times

(especially at low temperatures) and comparatively low optical
anisotropies are obtained.

These properties can be varied to a certain extent depending
on the significance of R! and R2. 4-Alkenyl or (2-alkenyl)oxy-
methyl in R2 and/or 2-alkenyl in R leads, for example, to
particularly low threshold potentials and optical anisotropies. On
the other hand, compounds of formula | in which R? signifies
1E-alkeny! or 3E-alkenyl generally give higher clearing points and
shorter response times.



These praoperties can be varied to a certain extent depending on the
significance of-[err] and [err]. 4-Al kenyl or (2-al kenyl)oxy- nmethyl in
[err]--and/or 2-alkenyl in [err] |eads, of or exanple, to particularly |ow
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1E- al kenyl , Hppliddtiong, for- JINKasells, owhich adrecyeratedeinhyhe ofirster r] denot es

2- al kenyl anq.nﬁﬁ otﬁﬁ enyI 3E- al kenyl, 4-al kenyl,
(2- al kenyl ) oxynet ltPgor al koxyrret hyI and [err] V\/nerel n [err]

denot es al kyl and[ otes 1 E-al ken 3E-, al 4- al
(2- al kenyl ) oxymet ,rl'%l%(()le'ﬁpraé?% ?é’ﬂ‘?sﬂ E t{!’% E?Q}I'QM?&WI
and’[err] denotes 1 E-al kenyl, 3E-al kenyl 4- aI kenyl (2-al kenyl )oxyrret hyl ,

al kyl or al koxyrret hyl . The t \ '1 E- al kenyl "2-al ken I
" Rt 2- al kenyl ) oxymnet hif
et in on strai ght -chai n and branched

"3Eqal kenyl ", "4- aleeiQH+H—"CH,~4
enbrace in the scope of the
ot wherein R! denotes alkyl and R2 denotes 1E-alkenyl, 3E-
alkenyl, 4-alkenyl or (2-alkenyl)oxymethyl or R1 denotes
2-alkenyl and R2 denotes 1E-alkenyl, 3E-alkenyl, 4-alkenyl,
(2-alkenyl)oxymethyl, alkyl or alkoxymethyl,

and

wherein R denotes alkyl and R2 denotes 1E-alkeny!, 3E-

alkenyl, 4-alkenyl, (2-alkenyloxymethyl, alkyl or alkoxy-

methyl or R! denotes 2-alkenyl and R2 denotes 1E-alkenyl,
! 3E-alkenyl, 4-alkenyl, (2-alkenyl)oxymethyl, alkyl or
alkoxymethyl.

The terms "alkyl", "1E-alkenyl", "2-alkenyl", "3E-alkenyl",
"4-alkenyl”, "alkoxymethyl" and "(2-alkenyl)oxymethyl” embrace in
the scope of the present invention straight-chain and branched
groups. Examples of preferred groups are methyl, ethyl, propyl,
butyl (= n-butyl), s-butyl, 2-methylbutyl, pentyl (= n-pentyl),
2-pentyl, hexyl, heptyl, vinyl, 1E-propenyl, 1E-butenyl, 1E-
penteny!, 1E-hexenyl, 1E-heptenyl, allyl, 2E-butenyl, 2Z-butenyl,
2E-pentenyl, 2Z-pentenyl, 3-butenyl, 3E-pentenyl, 3E-hexenyl,
3E-heptenyl, 4+pentenyl, 4E-hexenyl, 4Z-hexenyl, 4E-heptenyl,
4Z-heptenyl, methoxymethyl, ethoxymethyl, propyloxymethyl,
butyloxymethyl, s-butyloxymethyl, pentyloxymethyl, (2-pentyl)-
-oxymethyl, (2-methylbutyl)oxymethyl, allyloxymethyl, (2E-



groups. Exanples of preferred groups are nethyl, ethyl, propyl, butyl (=
n-butyl), s-butyl, 2-nethylbutyl, pentyl (= n-pentyl), 2-pentyl, hexyl,
heptyl, *vinyl, 1 E-propenyl, 1 E-buten I, 1 E- pentenyl, 1 E-hexenyl, 1

E- heptenyl, allyl, 2E-butenyl, 22 but en 2E- pentenyl, 2Z-pentenyl,
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but enyl ) oxymeiBly! in (thé Rconfigueationt hyl , (2E- pent enyl ) oxy- nethyl,
(2Z-pentenyl ) oxynet hyl and the Ilke 2 AI kenyl and 4-al kenyl groups can be
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carhbon atons. Pre- ferred reS|dues err}mare therefore [err]-al kyl and
[erf] al kenyl, esddtiial farmwae] |, dlakandalin abeve] prafeeably . hagtahynaxigiuy of
propyl, allyl1Crzarbonutatonls, aparticdariyea ofaxémpetiaff Sycarefreratedhs. eSrdues
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[err]-1 E- alrﬁé &t 1] - al kenyl | [err] al kenyl [err]-(2 al kenyl ) -
oxynmethyl, [err]- aI kyI and[err] - aI koxymet hyl . Vi nyl, 1 E-pro-

R2 in formulae [, la and Ib above preferably has a maximum
of 12 carbon atoms, particularly a maximum of 7 carbon atoms.
Preferred residues R2 are therefore C2-Ci2-1E-alkenyl, C4-C12-
3E-alkenyl, Cs-C12-4-alkenyl, C4-Ci2-(2-alkenyl)oxymethyl,
C1-C12-alkyl and C2-Ci2-alkoxymethyl, especially C2-C7-1E-

~ alkenyl, C4-C7-3E-alkenyl, Cs5-C7-4-alkenyl, C4-C7-(2-alkenyl)-
oxymethyl, Cq{-Cz-alkyl and Cz-C7-alkoxymethyl. Vinyl, 1E-pro-
penyl, 1E-butenyl, 1E-pentenyl, 3-butenyl, 3E-pentenyl, 4-
pentenyl, allyloxymethyl, (2-butenyl)oxymethyl, methyl, ethyl,
propyl, butyl, pentyl, methoxmethyl, ethoxymethyl, propyloxy-

t methyl and butyloxymethyl are examples of especially preferred
o residues R2.
A

Compounds of formula | which have a C-C double bond in R?
and/or R2 are generally preferred. Accordingly, in formulae |, la
and Ib above R' preferably stands for 2-alkenyl and/or R2 prefer-
ably stands for 1E-alkenyl, 3E-alkenyl, 4-alkeny! or (2-alkenyl)-
oxymethyl.

The compounds of formula | can be manufactured in

accordance with the invention by etherifying a compound of the
general formula



penyl , 1IE-butenyI, 1 E-pentenyl, 3-butenyl, 3E-pentenyl, 4- pentenyl,

al | yl oxynet hyl, *(2-butenyl)oxynethyl, nethyl, ethyl, propyl, butyl, pentyl,
met hoxmnet hyt, ethoxynethyl propyloxy L;r%rethyl and butyl oxynet hyl are
exanpfes of especrally preferred resid R2 Conpounds of formula I which

have a C-C douﬁhe bond in and/ or %E general ly preferred.
Accordi ngly, YWHDNf 8r GRMROWY %ge@e& Je r[‘k‘ ] preferably stands for

2-al kenyl and/or [err] prefer- ably stands for 1 E-al kenyl, 3E-al kenyl,
4-al kenyl or (2-al kenyl)- oxynethyl. TR4-Xonpounds of fornula Ildan be
manuf actured in accordance wth the invention by etherifying a corrpound of
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brom de or iodi de bhefetharification canebeoegegt@s infa fraaRnes kNOwWanPek se
prepared in ausimgnarsuaiobasesr Fee fetherifloation ris | pefefablye effented| withr nul a

[err] wherei nthe "srohsigienicr foditeale? ferrabianm bond or [err] and [err]
signifies 1E-al kenyl 3E-al kenyl, 4-al kenyl, (2 al kenyl ) - oxynet hyl, al kyl

or al koxynet hyl exa Ie b r ol g.t cy
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Preferably, tWW{PdP@I”y%@s rafy theqoutiles ofaihergemaratifeemMitEording to the
metfiods described in the det ai | ed Exanpl es hereinafter. The conpounds of

formula IV in which Zsr es a sip covalent bond and [err](signifies
(2-af Renyl)oxyrret hyIN® R21

~ wherein Z represents a single covalent bond or -CH2CH2- and
R21 signifies 1E-alkenyl, 3E-alkenyl, 4-alkenyl, (2-alkenyl)-
oxymethyl, alkyl or alkoxymethyl,

for example by hydrolyzing the cyano group and subsequently

reducing the carboxy group to the hydroxymethyl group. Preferably,

the hydrolysis and reduction can be effected according to the

methods described in the detailed Examples hereinafter.

The compounds of formula IV in which Z signifies a single
covalent bond and R2' signifies (2-alkenyl)oxymethyl or Z
signifies -CHoCHo-.and R21 signifies alkoxymethyl or (2-alkenyl)-
oxymethyl are novel intermediates and can be prepared in a manner
known per se.

T The compounds of formula | can be used in the form of

Nt mixtures with one another and/or with other liquid crystal
components such. as e.g. with substances from the classes of
Schiff's bases, azobenzenes, azoxybenzenes, phenylbenzoates,
cyclohexanecarboxylic acid phenyl esters, cyclohexanecarboxylic
acid cyclohexyl esters, biphenyls, phenylcyclohexanes, cyclohexyl-
cyclohexanes, phenylpyrimidines, cyclohexylpyrimidines, phenyl-
dioxanes, 2-cyclohexyl-1-phenylethanes, terphenyls, cyclohexylbi-
phenyls, cyclohexylphenylpyrimidines and the like. Such substances
are known to the person skilled in the art and many of them are,
moreover, commercially obtainable.

The liquid crystalline mixtures in accordance with the
invention contain at least two components, of which at least one



Si gnl fies [err] and [err]signifies al koxymethyl or (2-alkenyl)- oxynethyl
are novel internmediates and can be prepared in a manner known per se. The
conpounds of formula | can be used i.n the formof mxtures with one another
andlor with other liquid crystal compofients such as e.g. with substances
fromthe classes of Schiff's bases, azobenzenes, azoxybenzenes,
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The mixtures in accordance with the invention preferably
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o more compounds from the group of compounds of the general
s formulae
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1-70. wt . % A content of about 3-40 wt.% especially about 5-30 wt.% of
conpounds- of formula | is generally preferred. The m xtures in accordance
with the’invention preferably contain, -}n addition to one or nore conpounds
of formula 1, one or nore conpounds fromthe group of conpounds of the
general formulae [err] rr] [err] 7 [err] [err] [err] [err]
[err] [err] [err] [err; er%a 8 [err] [err] [erx] [err]
wherein [err] signitlée or 4-al kenyl; R4 represents

al kyl, cyano or fluorin s/ err] denote al kyl or al koxy; [err] and
[err] each independently signify alkyl, 1E-
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al kenyl, 3E-al kenyl or 4-alkenyl; R8 denotes cyano, alkyl, 1 E- alkenyl,
3E—a|keny| 4- al kenyl , al koxy, 2E-al kenyl oxy or 3- al kenyl oxy;
[err]3|gn|f|es al koxy, 2E-al kenyl oxy- org 3-al kenyl - oxy; n stands for the
nunber O0-or 1; Z represents a single covalent bond or [err]; [err] denotes
fluorine or chlorine and X2 denotes hydrogen, fluori or chlorine; R11
signifies al kyl, 3E—a|keny| 4- al kenyl , al koxy, 2E—; kenyl oxy or

3-al kenyl oxy; one of z ‘ S

bond, [err] or [er

[err] siggiXjes a
in ependently

represent substltuted 0 et , ycl o- hexylene I n which

Renyl ene, in which optlonalu*;&}i or
groups is/are repl & Re-NEG3 m "substituted or stltuted

trans-1, 4-cycl o- hexyl~ ptionally 2 non-adjacent CH2 groups
are replaced by oxygen" "enbraces especially trans-1, 4-cycl ohexyl ene and
trans- m di oxane- 2, 5-diy asylings ahich are substi- tuted with
substituents which are A1 au\d crfsta spch as 9 Xyerp.

met hyl, fluorine oR"TH NI eXATPT § .noRtrans- 1, 4- cycl ohexyl ene
or 2- nethyl-trans 1,4-cC keeN The Nesd "substituted or unsubstituted
1,4-phenyl ene, in which optionally 1 or 2 CH groups I s/are repl aced by
nﬁLfogen' enbraces espe R, 5-di yl,
.pyrazine-2,5-diyl g aﬂWm dXEVe
subsgituted with substi ¢ crystals, such as
cyano, methyl, fluorine™@ pl e 2-Cyano- 1, 4- phenyl ene,
2-fluoro-1, 4- phenyl ene, 0 -1, 4- phenyl ene.
The eyano and hal o conpl : of . . X XI V, XV,
XIS X1 and XXII | s 2t i sOHTg xxV

substituted or unsubst|

wherein R3 signifies alkyl, 3E-alkenyl or 4-alkenyl; R4
represents alkyl, cyano or fluorine; RS and R6 denote alkyl or
alkoxy; R7 and R10 each independently signify alkyl, 1E-
_ alkeny!, 3E-alkenyl or 4-alkenyl; R8 denotes cyano, alkyl, 1E-
N alkenyl, 3E-alkenyl, 4-alkenyl, alkoxy, 2E-alkenyloxy or 3-
alkenyloxy; R9 signifies alkoxy, 2E-alkenyloxy or 3-alkenyl-
oxy; n stands for the number 0 or 1; Z represents a single
covalent bond or -CHoCHo-; X1 denotes fluorine or chlorine
and X2 denotes hydrogen, fluorine or chlorine; R11 signifies
' alkyl, 3E-alkenyl, 4-alkenyl, alkoxy, 2E-alkenyloxy or
: 3-alkenyloxy; one of the groups Y1 and Y2 signifies a single
covalent bond, -COO-, -O0C-, -CH2CH2-, -CH20- or -OCH2-
and the other of the groups Y! and Y2 signifies a single
covalent bond; and rings Al and A2 each independently
represent substituted or unsubstituted trans-1,4-cyclo-
hexylene, in which optionally 2 non-adjacent CH2 groups are
replaced by oxygen, or substituted or unsubstituted 1,4-
phenylene, in which optionally 1 or 2 CH groups is/are
replaced by nitrogen.

The term "substituted or unsubstituted trans-1,4-cyclo-
hexylene, in which optionally 2 non-adjacent CH2 groups are
replaced by oxygen" embraces especially trans-1,4-cyclohexylene
and trans-m-dioxane-2,5-diyl as well as rings which are substi-
tuted with substituents which are ‘usual in liquid crystals, such as



formula XXIl are preferred m xture conponents having positive dielectric
ani sotror)y. Preferably, the final m xture contains about 20-70 wt.%
especial ly ‘about 25-50 wt.% of one or qmre of these conmpounds. The
conpounds of for rrul ae VIII1-XXlI, especially the corrpounds of formulae Xl I1,

" whi ch rin Q' g’ ﬁf.s fprighs o 4eé§§ﬁ>§§ Eg%'amé% a2
preferred mx &rGYQ e fer mf GRS - HrC¥CIPBRXYIRM@al ani sot r opy

in the final m xture. Those mxtures whi ch contain, .in addition to one or
rmre compounds of Thentérm 1'substitotedrore mmubmmhaﬁed)ﬁ JApmenyevie, | in X, XV,

XVI | andhﬁTcM tnfrfalgeﬁewl bycKs P&uﬁé'u%/a‘?bef@él"a@éd bBYyenffragenes in

accordance egn l aR 4@1I h@l nﬂpﬁ ? ?LI ve colrrpounds
el SR Sl b
col ouring sulRf fubstituted wWiB, substit Wil uAee l|‘%'J%‘et‘rér by the

solubility, thyStaals; rsttChpiasc icyane, omethyelxtﬂlmmmenolamlmmeel ifee. examgdeer al |,

the amount of2-@yanmo1l,#-phényrermenpauitdsranid4dpiconpliene,ol 2uhilogostfsist ances

amounts to a pRghylene of rgcﬁgfh dﬁng it . %| n the final mxture. The
ccor an

manuf acture of the m xtures ce"with the invention and the

manuf act ure of th | ectro-o al devices e ef

known per se. egﬁ ?5 A 40 Wﬂf%‘u EOW“{Q&%({Qf'W@hg‘;{;nﬁi i qui d
cryétal | i ne n*%t A ¥s 6Von odKn X ﬁﬁ@s xé'brﬁﬁomﬂ!ﬂsaért@el IspiRiceyaeates ofor e

det a|| by thdoroiulaXXl Bxenpreferred sinixturé esomponesttal haming pasitivehase, S

signifies a siietdcteicoanisotroPysi Bréfarablya sh@ctingl Bnixiase, cohtiigsi Abeata

nemati ¢ phas ® e rox) e € S
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sunface). ton an denote the switching-on tine and the sw tching-off

time, respectively, and
The compounds of formulae VIII-XXI|, especially the

compounds of formulae X, XIV, XVI, XVII; XVIll, XIX and XX as well
as the compounds of formula XXI in which rings Al and A2 signify
trans-1,4-cyclohexylene, are preferred mixture components for
the production of a low optical anisotropy in the final mixture.

v Those mixtures which contain, in addition to one or more
compounds of formulal, one or more compounds of formula Vill, X,
XV, XVI, XVl and/or XX| are generally especially preferred.

The mixtures in accordance with the invention can also
{ _ contain optically active compounds (e.g. optically active
a 4'-alkyl- or 4'-alkoxy-4-biphenylcarbonitriles) and/or dichroic

Lo colouring substances (e.g. azo, azoxy or anthraquinone colouring

et substances). The amount of such compounds is determined by the
solubility, the desired pitch, colour, extinction and the like. In
general, the amount of optically active compounds and dichroic
colouring substances amounts to a maximum of in each case about
10 wt.% - in the final mixture.

The manufacture of the mixtures in accordance with the
invention and the manufacture of the electro-optical devices can
be effected in a manner known per se.

The manufacture of the compounds of formulal and of liquid
crystalline mixtures containing these compounds are illustrated in
more detail by the following Examples. C signifies a crystalline



[err] denotes the optical anisotropy. Exanple 1 a) A solution of 1.04 g
of trans-4-[trans-4-(3-butenyl)- cycl ohexyl]cycl ohexanecarbonitrile in 10
nm of diethylene glycol was treated Wltd"l a solution of 2 g of potassium

hydroxide in 10 m of diethylene glyc and then stirred at [err](oil bath

tenperature) for 2 hours. Subsequent | the reactjon m xture our ed
on to ice/ vvatmas%cgdﬁ‘lg%féﬁ%q [FrReghc (ﬁﬁl@ﬁ chﬁﬂ"'d‘@ﬁir%@W%?tf%\@cﬂ%

extracted witN sigsifigs acnematiqiphaseand lpﬁ@sﬁl%slheris@cﬂfQW@rphmeMWm
sul phate, fi Idmmsaltldeemlmgatm 10%ISt!rah*snﬂsslonn(Mecﬁmnrefsmlewng bei ge
tcrude zrf’SUCt pér icUlaf rteMd pih | E Avand gy ndlefdte the -

rans- ra e clahe X i dnas

col ourl ess c@" f‘ﬁ‘dji Q'Wlésaq‘g %fs?lgo)r%w &%ﬁ g&’? ﬁﬁﬁlp ﬁgé&:{' % mQU%
hydride in 3 'Prl t5Sethg | ORNGR), AURONIRY:t o d dropvm se at room tenperature
wWithin 10 mnutes with a solution of 2.7 g of trans-4-[trans-4-

(3-butenyl)cycl ohexyl ] cycl ohexanecar bdxyampleaci d in 40 nl of diethyl ether.
Subsequent | y, the reaction m xture was stirred under reflux (bath

temperature [g)r])Af QoldtiBRUOFf t1hga At qehrd- 4l B Ah¥I4 N3 B tEnye Ir
B%g;gcc\;gwgsﬁfﬁggggggi\gﬁéda ﬁg % frg%egj t‘p i) e&*‘y{uﬁ?ﬁ Rne 'diycpioani
t a

Ied over
magnesi um sul Asit P@?”%S%\BFM b‘iﬁ Pned 2.5 ¢
of. [trans- 4- 10 ans of-diethyleasy of xgn:!mndxm%ys;tnrmX@t ]W&%r@ 9@

cotdurl ess crigmmperatuiiéle fool 2@whogrs.ofubsetsuestly béher epaction | mixture

anal ogous ManNREE: bUréﬂSoﬂ (térﬂﬁﬁw‘étyﬁt RigiYiedoheixty | 8 ey | sth@bypéradrtanol ;

H:agz j EHaf'I‘fd % yéé ?ﬁé‘b‘t Be%Yt'h] @?é {Qther. The organic
red and evaporated.

HOERaHE. - gi i%ﬁf’ﬁ“ﬁ%?i ego e oo om

[trans-4-(trad@ @y@m@he@re)c dhgx @f ] mrrfaﬁoﬂtrans -4-(3-butenyl)-

[trans-4-(tr amyscléhbxpt]yyclpﬁeaiwgda)rbpaybbeayld n&s$ heoldlurless crystals.
[trans-4-(trans-4-vinyl cycl ohexyl)cycl ohexyl ] net hanol ;
b) A suspension of 1.55g of lithium aluminium hydride in
30 ml of diethyl ether was treated dropwise at room temperature
within 10 minutes with a solution of 2.7 g of trans-4-ftrans-4-
. (3-butenyl)cyclohexyllcyclohexanecarboxylic acid in 40 ml of
-/ diethy! ether. Subsequently, the reaction mixture was stirred
under reflux (bath temperature 45°C) for 1 hour, then treated at
0-10°C with 20 ml of 2N hydrochloric acid and extracted three
times with diethyl ether. The organic phase was washed with 2N
hydrochloric acid and twice with water, dried over magnesium
{ sulphate, filtered and evaporated. There were thus obtained 2.5¢g
S of [trans-4-[trans-4-(3-butenyl)cyclohexyl]lcyclohexyllmethanol as
o colourless crystals. '

The following compounds can be prepared in an analogous
manner: .

[trans-4-(trans-4-Methylicyclohexyl)cyclohexyljmethanol;
[trans-4-(trans-4-ethylcyclohexyl)cyclohexyllmethanol;
[trans-4-(trans-4-propylcyclohexyl)cyclohexyllmethanol,;
[trans-4-(trans-4-butylcyclohexyl)cyclohexyllmethanol;
[trans-4-({trans-4-pentylcyclohexyl)cyclohexyllmethanol;
[trans-4-(trans-4-hexylcyclohexyl)cyciohexyllmethanol;
[trans-4-(trans-4-heptylcyclohexyl)cycliohexyllmethanol;
[trans-4-(trans-4-vinylcyclohexyl)cyclohexyllmethanol;



[trans-4-[trans-4-(1 E-propenyl)cycl ohexyl ] cycl ohexyl]- methanol;
[trans-4-[trans-4- (1 E-butenyl)cycl ohexyl]cycl ohexyl]- methanol ;
[trans-4-[trans-4-(1 E-pentenyl)cycl ohexyl]cycl ohexyl]- nethanol;
[trans-4-[trans-4-(1 E-hexenyl)cycl ohéx1yl ] cycl ohexyl ] - met hanol ;
[trans-4-[trans-4- &1 E- hept enyl ) cycl ohexyl ] cicl ohexyl ]-_met hanol
[trans-4-[trans-4- t’@ﬂ%—&yz BhRrgP POy GHERiexY laxaiahaxy!]-
[trans-4-[tranetdaQ8E- hexenyl ) cycl ohexyl ] cycl ohexyl ] - net hanol ;
[trans-4-[tr ans 4 [tRarks ey ir@hﬂ-)&ﬂEOBM¥hb¢W@BWy]I}cmbWWl]
[trans-4-[trgf %pent enyl )cycl ohexyl ] cycl ohexyl ] - met hano
[trans- 4[trans- - € aohe

[trans-4-[t rans4 [& g‘?iﬁé'{%é ﬁE 9%’%‘%' l)(ﬁ'}'eéjéHe %‘%S@%GXY‘]
[trans-4-[2- (TP 2linet hyl cycl ohex E get hyl.] cycl ohexyl l “met hanol ;
[trans-4-[2-(t rans[itaresW[UﬁfISJHek]/ y Benginy ey clohen y cyelahamy 11-
[trans-4-[2- (medémandl;propyl cycl ohexyl ) et hyl ] cycl ohexyl]- nethanol ;

[trans-4-[2- (tranqtuﬂa.bsw[%sme yE)ﬁbfmbh?C Mehﬁéﬂyl]mlbmyl]

[trans-4-[2- (hb pentyl cycl ohexyl )let hyl Tcycl ohexyl’] = ‘meth ] I
-4-[ 2- :
[trane 4. 2- §r§j Z‘hﬂitaaéa -EFER R RP e Lw%}v]aa%ﬁtcvwe% Thanol ;

o [trans-4-[trans-4-(3E-hexenyl)cyclohexyl]lcyclohexyl}-
g methanol;
) [trans-4-[trans-4-(3E-heptenyl)cyclohexyl]cyclohexyl]-
{ methanol;
' [trans-4- [trans -4-{4-pentenyl)cyclohexyl]lcyclohexyl]-
L/ methanol;
[trans-4-[trans-4-(4Z-hexenyl)cyclohexyl]lcyclohexyl]-
methanol;
[trans-4-[trans-4-(4Z-heptenyl)cyclohexyl]cyclohexyl]-
methanol;
[trans-4-[2-(trans-4-methylcyclohexyl)ethyi]cyclohexyl]-
methanol;
_ [trans-4-[2- (trans -4-ethylcyclohexyl)ethyl]lcyclohexyl]-
% methanol;
[trans-4-[2-(trans-4-propylcyclohexyl)ethyl]cyclohexyl]-
methanol;
[trans-4-[2-(trans-4-buty|cyclohexyl)ethyl]cyclohexyl]-
) methanol;
i [trans-4-[2-(trans-4- pentyIcyclohexyl)ethyl]cyclohexyl]
' methanol;
U [trans-4-[2-(trans-4-(1E-propenyl)cyciohexyl)ethyl]cyclo-
' hexyllmethanol;
' [trans-4-[2-(trans-4- (1E butenyl)cyclohexyl)ethyl]cyclo-
hexyl]methanol
- [trans-4-[2-(trans-4-(1E-pentenyl)cyclohexyl)ethyl]cyclo-
hexyl]methanol;
[trans-4-[2-(trans-4-(3-butenyl)cyclohexyl)ethyl]cyclo-
hexyllmethanol; _
[trans-4-[2-(trans-4-(3E-pentenyl)cyclohexyl)ethyllcyclo-
hexylljmethanol;
[trans-4-[2-(trans-4-(4- pentenyi)cyclohexyl)ethyl]cyclo-
hexyllmethanol.



[trans-4-[2-(trans-4-(1 E-pentenyl)cycl ohexyl)ethyl]cyclo- hexyl]nethanol ;
[trans-4-[2-(trans-4-(3-butenyl)cycl ohexyl)ethyl]cyclo- hexyl]nethanol; -
[tran3y4-[2-(trans-4-(3 E—pentenyl)cygkghexyl)ethyl]cyclo- hexyl ] met hanol ,
[trans-4-[2-(trans-4-(4-pentenyl)cycl xyl)ethyl]cycl o- hexyl] et hanol .

1 2 Exanple 2 a) 1.5 g of [trans-4-(irans-4-cyanocycl ohexyl)cycl ohexyl]-
net hyl nmet hyl ether were suspended in ! gl acial acetic acid and 15
m of 50 percent sul phuric acid and the suspension was heated to refl ux
(bath tenperaure[ts §) dbr [2Anksods(srarisdecpanocystbh&npleyokotiexyl] he
reaction m xtrgthyladtfiyl i étherederd SBSHYNEEE mhlatrnﬂebwagramaandc@m:ract ed
Lhree Limes add BRAME PR S0/ SKIR: J0n p\rtgaabg: Egmg §V itgree
There were tﬁﬁgsoﬁ?ﬂt cf 1 gﬁ Gtstb g%m E‘i‘ h WA

(et hoxy et hySFERQ. o Risbsenuant er@mw\yrmedm dNarﬁ. ﬁrtrtagnagem wi t hout
purification. mB}hyleA&suﬂﬂendebNatﬁr 300 nexioacled thoee atimesi withhyaeti- i n

20 m of di etdnye cﬂﬂbﬁdevvashé rc&gfamb Pprasessvert washede theeationes wiithi n 5
E”ngtithgi Vr;"et E wafet! ltam@a a n@érdéﬁ ﬁatér@r!t%téd and evaporated | ene
ymet ok e 9%;; iy ol ey

chloride. The r trr%ﬁll or 1
hour, then tr(é'%? ¥R YIEYE eélau K ﬁria&é C8: %924
for a furtheruSieghomwithasith i '9” the reaction mxture was treat ed

dr\a'pwr se at about [err] wrth 40 m of water and extracted three tinmes with
met hyl ene chly i deA Shspension ©fpBggangvef aithashediusidiugi Ihyidridy dnochl ori ¢
aC'f (pH abousg 1y #dgi é/’thTelf' W%%ertreéiéheﬂg&d\ﬁfsé“’ét“ SoHM e Péaitare
filtered and nggsrﬁfﬁm‘ urg ﬂc$td % aEEeA,-)[ﬁJa'n%%Cf ude
product (0.9 rgzm g ﬁ elPet
oxymethy clo exyl]cyc exanecarboxylic acid in 40 ml
of methylene chloride. The reaction mixture was stirred at 50°C
bath temperature for 1 hour, then treated with 100 mg of lithium
aluminium hydride and stirred for a further 1 hour. Subsequently,
the reaction mixture was treated dropwise at about 15°C with
40 ml of water and extracted three times with methylene
chloride. The organic phases were washed with dilute hydrochloric
acid (pH about 1) and twice with water, dried over magnesium
-/ sulphate, filtered and evaporated. Chromatographic purification of
the yellow crude product (0.96 g) on silica gel with toluene/ethyl
acetate (vol. 5:1) gave yellowish, solid [trans-4-[trans-4-
(methoxymethyl)cyclohexyl]cyclohexyljmethanol.

i C) 150 mg of sodium hydride (as a 50 percent suspension in
oil) is suspended in 10 ml of absolute tetrahydrofuran and then
w treated dropwise at room temperature within 3 minutes with a
solution of 0.5g of [trans-4-[trans-4-(methoxymethyl)cyclo-
hexyllcyclohexyllmethanol in 8 mi of absolute tetrahydrofuran.
The mixture is stirred for a further 5 minutes, then treated with
0.755 g of allyl bromide and stirred under reflux (bath temper-
ature 70°C) for 16 hours. Thereafter, the reaction mixture is
partitioned in diethyl ether/water and extracted three times with
diethyl ether. The organic phases are washed twice with water,
dried over magnesium sulphate, filteréd and evaporated. Chromato-
graphic purification of the resulting crude product on silica gel
with ethyl acetate/ petroleum ether (vol. 3:97) gives [trans-4-
. [trans-4-(methoxymethyl)cyclohexyljcyclohexyilmethyl allyl ether.



acetate (vol. 5:1) gave yellow sh, solid [trans-4-[trans-4-

(et hoxynet hyl )cycl ohexyl ] cycl ohexyl ] met hanol . c) 150 ng of sodium
hydride (as a 50 percent suspension ifgoil) is suspended in 10 nl of
absol ute tetrahydrof ur an and t hen trea?ed dropwi se at room tenperature

Wi thin 3 mnutes o
[trans-4-[trans; !E'Eﬁe hgﬁ}p%{pcq%s c%ex r&agluf cg%??rrlgt ﬁanol in 8 m

of absol ute ?@? The m xture is stlrred for a further 5

m nutes, then treated W|th 0.755 g of allyl brom de and stirred under
refl ux (bat h tenpHranst-d4rfBransr4)(Methasymathyl)cyalobsixyicyclodéxdt i on
m xture i s paidth Ioagcbutrerfyle‘etryér ether/water and extracted three tines

wi th diethyl ethe 40 C é‘\ﬁﬁh dried
over magnesi H‘[)%tﬁy Hé 4 tQ fis 4pﬂﬁ§§ﬁ0§g§6r at eg&%ur@mépglrlﬁb&%”

purification e produc Sili

acetate/ petroleu r@f‘ odqw'ggttf[\yﬂg,yglgfhexgﬁcyclopl W

[ trans- 4- (ref&3Ryhealiyl )%t l’ohexyl ]cycl ohexyl Jmet hyl allyl ether. 13 The
fol | ow ng conpounfts an:sn4bptraasu4a(cetthmecymethw)cvyallogeuyl]rw/rMQhexyI]
[trans-4-[tras’h 1(2@ t eyhaeycl ohexyl ] cycl ohexyl] met hyl 2Z- but enyl

th t 4- hyl

22 Srent[en;?ngg{ﬁg{r pis: “%{“E;%g R Rth e IENY %@33?"%@’“%’? hexy! ] -
FUTR A et L R R R R
[trans-4-[tramed 41 (@th)@tﬂhﬁrhyl )cycl ohexyl ] cycl ohexyl ]- nethyl 2Z-pentenyl

ether; [trans-4-[ {trams-4-[tpaasydefproyipixyoyetiofieeyclayek peygldhenyllhyl

allyl ether; n{éth?FSZZ ﬁgfm éthér:opyl oxynet hyl ) cycl ohexyl ] cycl ohexyl | -
met hyl 2Z- but eny

[t r\ams- 4- [transth Hyyl rﬁé‘tshgfl tcylgﬁgxyﬂhc)g/lzf%ﬁlohﬂ(yl]cyclohexyl]-

{trans-4- [trans -4-(butyloxymethyl}cyclohexyl]cyclohexyl}-
methyl 2Z-butenyl ether;
{trans-4-[trans-4- (pentyloxymethyl)cyclohexyl]cyclohexyl]
methyl allyl ether;
[trans-4-[trans-4-(allyloxymethyl)cyclohexyl]lcyclohexyl]-
methyl allyl ether;
\/ [trans-4-[trans-4-(allyloxymethyl)cyclohexyl]cyclohexyl]-
methyl 2Z-butenyl ether;
[trans-4-[trans-4-(allyloxymethyl)cyclohexyl]jcyclohexyl]-
methyl 2Z-pentenyl ether;
[trans-4-[trans-4-(2Z-butenyloxymethyl)cyclohexyl]cyclo-
hexyllmethyl 2Z-butenyl ether;
[trans-4-[2-(trans-4-(methoxymethyl)cyclohexyl)ethyl]-
_— cyclohexyllmethyl allyl ether;
— [trans-4-[2-(trans-4-(methoxymethyl)cyclohexyl)ethyl]-
cyclohexyllmethyl 2Z-butenyl ether;
[trans-4-[2-(trans-4-(ethoxymethyl)cyclohexyl)ethyli]cyclo-
hexyllmethy! allyl ether;
[trans-4-[2-(trans-4-(ethoxymethyl)cyclohexyl)ethyl]cyclo-
hexyllmethyl 2Z-butenyi ether;
[trans-4-[2-(trans-4-(propyloxymethyl)cyclohexyl)ethyl]-
cyclohexyllmethyl allyl ether;
[trans-4- [2 (trans-4- (butyloxymethyl)cyclohexyl)ethyl]
~ cyclohexyllmethyl allyl ether;
[trans-4-[2-(trans-4- (pentyloxymethyl)cyc|ohexyl)ethyl]
cyclohexyllmethyl allyl ether;



met hyl al |yl ether;

[trans-4-[trans-4- (but yl oxynet hyl ) cycl ohexyl ] cycl ohexyl]- net hyt 2Z-butenyl
ether; [trans-4-[trans-4-(pentyl oxyne | ) cycl ohexyl ] cycl ohexyl | - net hyl
~allyl ether; [trans-4-[trans-4-(all yI oxynet hyl ) cycl ohexyl ] cycl ohexyl ] -

FF&Q%'S-Z'.'[?'M‘SL“%;; égngm %xgquar@'vamﬂhemsmhvaz but enyl

ether; [tran§Y8I9 cycl ohexyl ] cycl ohex % met hyl
2Z- pent enyl et her ftrans- 4 2 (trans -4- (a oxymethyl)cyclohexyl% ethyl]-

[ trans- 4-[ t r @ysichéRyt]metieyly | 2Z\butehnyy| bﬁy@ﬂ ohexyl ] cycl o- hexyl ] net hyl
2Z-butenyl ether; [{fgrpis- ‘ff2l§@réhéwstﬂ(mié’wwmbhhQW@MQhk&'x)ﬁ)hy|]

[c%/?L(r)lgezyl[ ]ZW%RHXHC%‘%W@@ %e‘{lhy%% C utP(r)‘xexy I3et hyl ] - cycl ohexyl ] net hyl

2Z- but enyl ether;

[trans-4-[ 2- (trans 4- (et hoxynet hyl)cym&kﬁ-ﬁet hyl ] cycl o- hexyl ] net hyl
allyl ether; [trans-4-[2-(trans-4-(ethoxynmethyl)cycl ohexyl)et hyI]cycI o-

hexyl ] met hyl 22 blzgfmmg asfhgodium hydnde as a 50 percent suspension in oil
[trans-4-2- (4 331 ‘?:p&' M ?ﬁ'ﬁ aand Iriidud lwitlk Y0 ohexy! 1 met hyl
allyl ether ngénr&; 3 4r ephateh o WES Dl UGB o bard-
cycl ohexyl ] E%
[rans-4. [ 2- gadi tg tSW?potqéng%?h‘wti' ac5e[Wian B et nyl
altyl ether; 1.0 g4 & r Hfans-4 diransnds(3:-bulany loxalghexyilret hyl i -
cycl ohexyl ] mmegharmll i th melr of tetrahydrofuran The react:on mixture -was
[trans-4-[ 2- (stireed - 4t (RIdml o rbnhae:ytdedtedyla)fwrhxs ininaies oRitky! | net hyl
2Z-butenyl eigigns fh} r&nmggﬁg 'd%”%n‘b‘ Hfrdy tRNYDORY BitRY td miperafifrey! ) -
et hy' Jcyclohgxyl 4 ngfihd nélub%telﬁ%rently the reaction mixture was
partitioned in dlethyl ether/water and extracted three times with
diethyl ether. The organic phases were washed twice with water,
dried over magnesium sulphate, filtered and evaporated. The
colourless crude product (1.1 g) was purified by chromatography
on silica gel with ethy! acetate/petroleum ether (vol. 3:97) and
crystallized from 40 ml at -20°C. There were thus obtained
_ 727 mg of colourless, crystaliine [trans-4-[trans-4-(3-butenyl)-
s cyclohexyl]cyclohexyllmethy! methy! ether; m.p. (C-Sg) -9.4°C,
phase transition (Sg-N) 50.3°C, cl.p. (N-1) 53.0°C.

The following compounds can be manufactured in an
analogous manner:

[trans-4-(trans-4-Vinylcyclohexyl)cyclohexyllmethyl methyl
&.« ether, m.p. (C-Sg) 5.6°C, cl.p. (Sg-l) 17.1°C;
[trans-4-[trans-4-(1E-propenyl)cyclohexyl]lcyclohexyl]-
methyl methyl ether, m.p. (C-Sg) 12.3°C, phase transition (Sg-N)
22.40C, cl.p. (N-1) 62.20C;
[trans-4-[trans-4-(1E-butenyl)cyclohexyl]cyclohexyl]methyl
methyl ether, m.p. (C-Sg) 6.3°C, phase transition (Sg-N) 46.8°C,
cl.p. (N-1) 49.00C;
[trans-4-[trans-4-(1E-pentenyl)cyclohexyl]cyclohexyl}-
methyl methyl ether;
ftrans-4-[trans- -4-(1E- hexenyI)cyclohexyl]cyclohexyl]methyl
methy! ether;
[trans-4-[trans-4-(1 E-heptenyl)cyclohexyl]cyclohexyl]-
methyl methyl ether;



Exanpl e 3 290 ng of sodium hydride as a 50 percent suspension in oil were
pl aced in a sul phonation flask and rinsed wwth 10 mM of pentane. The
supernatant: sol uti on was then sucked - (? f and t he sodi um hydride slurry was
treated dropwi se with a solution of 1. 5’

trans-4-[trans-4-(3-butenyl)cycl X 5n1 of
'Eet rahydrE)f ur an. 'fﬁ@%é’cfﬁlé?ﬁ‘%\axfgé gﬁbgg é’%gogtexmﬁﬁﬁ Pﬁéﬁ'éﬂure
treated aftemethyl methyletheromps (8- N)f%r‘é@h)ﬂ' . diN &e@rrﬁf%tl rred at [err]
bath tenperature ftnars-duftraes-3-(Bkirlsex Snlybryaiohiexylldyclobzotyilimethyt ur e
was partitiomegtiy) @éteényl ether/water and extracted three times with

mgnod um sl ﬁ} a@ % "“%S‘ﬁs %Eé@??é@%’f?'@ﬁFﬁ“&"F@"?bﬁ%aﬂ%?SdﬁX?r
AN

1.1 t | _
gcet atg)e/ \ngrol eum 9‘ Wp%‘%ﬂ%lﬁ‘i P&%f?gsav Pdﬁ'&ée%y”é?e tRyky.
There were tmgﬂ'lylbt%thﬁé,dCVQ? 7@88€ col ourl ess, crystalline

[trans-4-[trans- 4{{ransdefirbns- GyMZwaéhq}')(dyﬂiehplx]yrikIMDhrmdwyheehhler;
m p. ([err])r{,gfﬁ| ehRee transition ([err]) [err], cl.p. (N—l) [err]. The

follow ng co oun b a r
[trans- 4g(t rgﬁs @aqﬁwﬁ %% f%gcﬁgﬁggggpﬁbﬂ%@kw XYI]
err err .. [trans trans-4-
(E[ pr o{o)em[/l )cl/cl oh V)ﬂ"] } y‘[" V'"Né@!‘\?i"h@%ﬂ V%M@Xylwtwb Sﬁf‘Y['er r],
phade transi atber,( SEPNY SB)]-19 o, ckp- (L$Bf|)3r9f$°C[‘trans 4-[trans-4-(1
E- but enyl ) cycl ohexdry-cll-ptrexys- ]4|:r(et Bypropthyl)®tdiehexplfcydlbtraxyll{err],
phgse transi trh@fhwséih e[tﬁéf]m|§ (B-Ny N3 )gol rfrlans[trdraresBélmbtf@Bsm éllp.
E- pent enyl )CXN Bhs? I:éycl ohexyl |- methyl nethyl ether;

Reseit OIERITT e

[trapms-4-[trans 4
et her; ethyl
[trans -4-[trans-4-(1E- pentenyl)cyclohexyl]cyclohexyl]-
methyl ethy! ether;
[trans-4-[trans-4- (1 E-hexenyl)cyclohexyl]cyclohexylljmethyl
ethyl ether;
[trans-4-[trans-4-(1E-heptenyl)cyclohexyl]lcyclohexyl]-
__ : methyl ethy!l ether;
\/ [trans-4-[trans-4-(3-butenyl)cyclohexyllcyclohexyilmethyl
ethyl ether;
[trans-4-[trans-4-(3E-pentenyl)cyclohexyl]cyclohexyl]-
methyl ethyl ether, m.p. (C-Sg) 14.3°C, cl.p. (Sg-l) 57.5°C;
[trans-4-[trans-4-(3E-hexenyl)cyclohexyllcyclohexyllmethyl
ethyl ether;
[trans-4- [trans 4-(3E-heptenyl)cyclohexyl]cyclohexyl]-
methyl ethyl ether;
[trans-4-[trans-4-(4-pentenyl)cyclohexyl]lcyclohexyllmethyl
ethyl ether;
[trans-4-[trans- -4- -{(4Z-hexenyl)cyclohexyllcyclohexyllmethyl
ethyl ether;
[trans-4-[trans-4-(4Z-heptenyl)cyclohexyl]cyclohexyl]-
methyl ethyl ether;
[trans-4-[trans-4-vinylcyclohexyl]lcyclohexyllmethyl propyl
ether; :
[trans-4-[trans-4-(1E-propenyl)cyclohexyllcyclohexyl]-
methyl propyl ether;
[trans-4-[trans-4-(1E- butenyl)cyclohexyl]cyclohexyl]methyl
propyl ether;



1 5 [trans-4-[trans-4-(3 E-pentenyl)cycl ohexyllcycl ohexyl]- nethyl methyl
ether, mp. (CGN) J[err] cl.p. (N1) [err]; "

[ trans-4-[trans- 4- ( 3E- hexenyl ) cycl Oheﬁél ] cycl ohexyl ] met hyl net hyl ether;
[trans-4-[trans-4-(3E-heptenyl)cycl oheXyl]cycl ohexyl]- nethyl nethyl ether;
[trans-4-[trans-4-(4-pentenyl)cycl|ohexyl]cycl ohexyl]methyl nethyl ether,
cl.p. [err]: [trabldans-grHrgns- 4@%@@%{&03&9@%!0@&1/]]§y§||@hexyl]r met hyl
met hyl et her mathyhrgropyit etmer;4- (4Z- hept enyl ) cycl ohexyl ] cycl ohexyl ]- met hyl
met hyl ether; [tr an%-ht[taaﬁsMV(IﬂE’JhébCéWK}&Yb]W@k?h@ytlméhyl]n?é'ﬂw_l

et her, mp. e[- gkt], cl.p. ([err]) [err]; [trans-4-[trans-4-(1

@ﬁ% Jeth@r!
E- propenyl ) cycl o | Tcw%C - - err],
t rgnsPt [ gn) ( er'F ! Efi erjrj':éj'h(?gﬁéyh%q\l?%%%ﬁﬁﬂ%hEé@ggyP?}@}gﬁ%’(w'[ ]
E- but enyl ) cy '] ISﬁé?( | Jret hyl ethyl ether; [trans-4-[trans-4-(1
E- pent enyl ) cycl ohé m%ﬂclt@aeﬁyﬂ@mtmyléwﬁw rawéﬁgygkq%sy Umethats- 4- (1
E- hexenyl ) cypropgigtheyr! ohexyl Jmet hyl ethyl ether; [trans-4-[trans-4-(1
E- hept enyl ) cycl ohgprainlscvc|tpagsyll (3 PEidite Ibﬁycﬁiﬂﬂ@i¥l]cyclohexyl]- '
[trans-4-[t rWT (%r pg}ﬂl,é,lc,yc_l ohexyl ] Icyc olhexyl'] Ims hy ﬁt IhyI et her; ]
I e s A e T DL D
[trans-4-[tr BRRPY. (% Ehexenyl ) cycl ohexyl ] cycl ohexyl ] met hyl ethyl ether;
[ t.rans- 4- [ trans- 4{{rans-Heprang-# (A dreptanyeyolmxgxyllcyslobexyilhyl et her;
[ t*-dns- 4- [ t r avethyl (grqpyit etlyén;cycl ohexyl ] cycl ohexyl ] met hyl et hyl et her;
[trans-4-[trans-4-(4-pentenyl)cyclohexyljcyclohexyllmethyl
¢ propyl ether;
[trans-4-[trans-4-(4Z-hexenyl)cyclohexyl]cyclohexyllmethyl
o propyl ether;
[trans-4-[trans-4-(4Z-heptenyl)cyclohexyl]lcyclohexyl]-
methy! propy! ether;
[trans-4-(trans-4-methylcyclohexyl)cyclohexyllmethyl allyl
ether;
[trans-4-(trans-4-ethyicyclohexyl)cyclohexyllmethyl allyl
ether; -
. [trans-4-(trans-4-propylcyclohexyl)cyclohexyllmethyl allyl
A ether, cl.p. (Sg-l) 54°0C;
: [trans-4-(trans-4-butylcyclohexyl)cyclohexyllmethyl allyl
ether, m.p. (C-Sg) -1.40°C, cl.p. (Sg-l) 72.9°C;
[trans-4-(trans-4-pentylcyclohexyl)cyclohexyllmethyl allyl

ether;
: [trans-4-(trans-4-hexylcyclohexyi)cyciohexyllmethyl allyl
ether; _
\/ h [trans-4-(trans-4-heptylcyclohexyl)cyclohexyljmethyl allyl
ether;
[trans-4-[trans-4-vinyicyclohexyl]cyclohexyllmethyl allyl
ether;

[trans-4-[trans-4-(1E-propenyl)cyclohexyllcyclohexyl]-
methyl allyl ether;

[trans-4-[trans-4-(1E-butenyl)cyclohexyl]cyclohexyllmethyl
allyl ether; .

[trans-4-[trans-4-(1E-pentenyl)cyclohexyllcyclohexyl]-
methyl allyl ether; '

[trans-4-[trans-4-(1E-hexenyl)cyclohexyl]cyclohexyllmethyl
allyl ether;

[trans-4-[trans-4-(1E-heptenyl)cyclohexyl]cyclohexyl]-
methyl allyl ether:



[trans-4-[trans-4-(4Z-hexenyl)cycl ohexyl ] cycl ohexyl ] methyl ethyl ether;
[trans-4-[trans-4-(4Z- heptenyl)cycl ohexyl]cycl ohexyl]- nmethyl ethyl et her
[trans-4-[trans-4-vinyl cycl ohexyl]cyclphexyl ] met hyl propyl ether;
[trans-4-[trans-4-(1 E-pr openyl ) cycl ohexyl ] cycl ohexyl]- methyl propyl

et her; trans 4-[trans-4- E- bu ex nmet I
cthor! | t[ gasfr IR RN LR T A S
rrethyl propyla he®thgrirans- 4-[trans-4- (1

E- hexenyl ) cycl ohexMran;se#e[hearyS}MﬁrﬁHpqnthI)@ml@hexyh]ayrslorh%yaﬂs 4- (1
E-heptenyl)Cymleth?kyélhdy@thbexyl] met hyl propyl ether;

[trans-4-[trans-4 %t?al%t@ Ay ShECHa 9P r'w*m YIRSy

[trans-4-[tr pe eny | ohex cyc ohex ropyI
et her; [tranggﬁy[t Q‘é *.4

ether; [trans-4- téﬁESZL %éEﬁHg ‘gﬁ)ﬁg‘ﬁ{"ﬂq%ﬁﬁ?}?%\jﬁ i&#ﬁ%l’ﬂprog)rﬂopyl

et her; [t r ansmet Vr a@%¥‘4-qth9p'ent enyl ) cycl ohexyl ] cycl ohexyl ] net hyl propyl

et her; [trans-4-[t[taans44(@irahsxéry-penteolyd)oy dione ot oy o Xyl metbyy |
ether; [transalyl tegigr; 4- (4Z- heptenyl)cycl ohexyl]cycl ohexyl]- methyl propyl

other! “rf‘?zg; {{ rBne i o R plorbly st

[trans-4-[trans-4-(4Z-heptenyl)cyclohexyl]cyclohexyl]-

\/ methyl allyl ether;
[trans-4-(trans-4-methylcyclohexyl)cyclohexyllmethyl
(5 2Z-butenyl ether;
[trans-4-(trans-4-ethylcyclohexyl)cyclohexyllmethyl
o 2Z-butenyl ether;

[trans-4-(trans-4-propylcyclohexyl)cyclohexyllmethyl
2Z-buteny! ether;
[trans-4-(trans-4-butylcyclohexyl)cyclohexy!lmethyl
2Z-buteny! ether;
[trans-4-(trans-4-pentylcyclohexyl)cyclohexyllmethyl
2Z-buteny! ether;
[trans-4-(trans-4- hexylcyclohexyl)cyclohexyI]methyl
N 2Z-butenyl ether;
[trans-4-(trans-4-heptylcyclohexyl)cyclohexyl]methyl
2Z-butenyl ether;
[trans-4-[trans-4- vnny|cyc|ohexyl]cyclohexyl]methyl
2Z-butenyl ether;
{ [trans-4-[trans-4-(1E-propenyl)cyclohexyl]cyclohexyl]-
methyl 2Z-butenyl ether;
oo [trans-4-[trans-4-(1E-butenyl)cyclohexyl]cyclohexyllmethyl
st 2Z-butenyl ether;
[trans-4-[trans-4-(1E- pentenyl)cyclohexyl]cyclohexyl]
methyl 2Z-butenyl ether;
[trans-4-[trans-4-(1E-hexenyl)cyclohexyl]jcyclohexyllmethyl
2Z-butenyl ether; .
[trans-4-[trans-4-(1E-heptenyl)cyclohexyl]lcyclohexyl]-
methyl 2Z-butenyl ether;
[trans-4-[trans-4-(3-butenyl)cyclohexyl]cyclohexyllmethyl
2Z-butenyl ether;
[trans-4-[trans-4-(3E-pentenyl)jcyclohexyl]cyclohexyl]-
methyl 2Z-butenyl ether; '
[trans-4-[trans-4-(3E-hexenyl)cyclohexyl]cyclohexyllmethyl
2Z-butenyl ether;



ether; [trans-4-(trans-4-propylcycl ohexyl)cycl ohexyl]nmethyl allyl et her',
cl.p._([err]) [err], [trans-4-(trans-4-butylcyclohexyl)cyclohexyl]nethyl
al lyfi-ether; mp. ([err]) [err], cl.p. é[err]) [err];
[trans-4-(trans-4-pentyl cycl ohexyl )cycI ohexyl ] met hyl allyl ether;

t -4-(t -4- I hex l,oh I thyl, all wl )
[trans. 4 (1 ans-a- EIEX sekFSiE R TRuelon Sy iy Eleiryn-
[trans-4-[trafetayli st ny| eﬁij%/? aycl ohexyl Jnethyl allyl ether;
[ trans- 4-[trans- 4- [ttaBspfojicansy4yid-penignydjey olehex yHcyetafiexyll methatiner ;
[ trans-4-[traBZ-Butenyl- lmtheny! ) cycl ohexyl ] cycl ohexyl [ met hyl al lyl ether;
[trans-4-[trans-4-(ttaRsPAD t?ﬁﬁb-4%&2m‘é/h*H&?b%‘ﬁé)(“]cy@éﬁék%ﬂlrﬁéihyI
et her; [transzg:%@féar{r}ﬁ-%-t%‘ r’E- Eextenyl I)cycl ?) ﬁxyl_} cycl -?)hexyl ] met ylha: I y: ol
et her; [trans-4- ans- 4- - he c ohex cl ohex - e a
other: | 17 [ir alieBnstor brsns Ao Henfe Ry SEYRlaN S RIBVEIRRORTHE hyt
allyl ether; [MetAyt-2Zihytenyl aethemns pent enyl ) cycl ohexyl ] cycl ohexyl - met hyl
al lyl ether; [tranpranstda[2-(ArdBs-hoxayycyclatergk@thyyldyodbbexyiiet hyl
al lyl ether; phiethyb-rhethylarsthér( 3E- hept enyl ) cycl ohexyl ] cycl ohexyl ] - net hyl
allyl ether; [trangydnistaaps-(frdrs RETHEE rbpe ey eld sucy Haaryloyri by
allyl ether; nhexylimethyl methyl ether;

[trans-4-[2-(trans-4-({1E-butenyl)cyclohexyl)ethyllcyclo-

N\ hexyllmethyl methy! ether; |
. [trans-4-[2-(trans-4-(1E-pentenyl)cyclohexyl)ethyl]cyclo-
{c hexyljmethyl methy! ether;

[trans-4-[2-(trans-4-(3-butenyl)cyclohexyl)ethyl]lcyclo-
hexyljmethyl methyl ether;
[trans-4-[2-(trans-4-(3E-pentenyl)cyclohexyl)ethyl]lcyclo-
hexyllmethyl methyl ether; '
[trans-4-[2-(trdns-4-(4-pentenyi)cyclohexyl)ethyl]cyclo-
hexyllmethyl methyl ether;
{trans-4-[2-(trans-4-vinylcyclohexyl)ethyl]cyclohexyl]-
- methyl ethyl ether;
: [trans-4-[2-(trans-4-(1E-propenyl)cyciohexyl)ethyllcyclo-
- hexyllmethyl ethyl ether;
ftrans-4-[2-(trans-4-(1E-butenyl)cyclohexyl)ethyl]cyclo-
hexyllmethy! ethyl ether;
[trans-4-[2-(trans-4-(1E-pentenyl)cyclohexyl)ethyl]lcyclo-
- hexyllmethyl ethyl ether; '
( {trans-4-[2-(trans-4-(3-butenyl)cyclohexyl)ethyl]cyclo-
' hexyllmethyl ethyl ether;
. [trans-4-[2-(trans-4-(3E-pentenyl)cyclohexyl)ethyl]lcyclo-
~ hexyl]lmethyl ethyl ether;
[trans-4-[2-(trans-4-(4-pentenyl)cyclohexyl)ethyl]cyclo-
hexyllmethyl ethyl ether;
[trans-4-[2-(trans-4-methylcyclohexyl)ethyl]cyclohexyl}-
methyl allyl ether;
[trans-4-[2-(trans-4-ethylcyclohexyl)ethyl]lcyclohexyl]-
methyl allyl ether; '
[trans-4-[2-(trans-4-propylcyclohexyl)ethyl]lcyclohexyl]-
methyl allyl ether, m.p. (C-Sg) -6.5°C, cl.p. (Sg-l) 62.40°C;
[trans-4-[2-(trans-4-butylcyclohexyl)ethyllcyclohexyi]-
. methyl allyl ether, m.p. (C-Sg) -4.1°C, cl.p. (Sg-l) 76.5°C;
[trans-4-[2-(trans-4-pentylcyclohexyl)ethyl]cyclohexyl]-
methy! allyl ether, m.p. {(C-Sg) -15.99C, cl.p. (Sg-l) 83.6°C;



[trans-4-[trans-4-(4Z-hexenyl)cycl ohexyl]cycl ohexyl]methyl allyl ether;
[trans 4-[trans-4-(4Z-heptenyl)cycl ohexyl ] cycl ohexyl]- nethyl allyl ether;
[trans-4:(trans-4-net hyl cycl ohexyl )cy(i(?(;hexyl ] met hyl 2Z-but enyl et her;
[trans-4-(trans-4-ethyl cycl ohexyl ) cycl'ohexyl ] met hyl 2Z-but enyl ether;
[trans-4-(trans-4-pro hexyl ).cycl ohex but e
[trans-4-(trans- 4-[&?5%/ iéo&é? Pisy &y ¥y ﬁ%@m@%%ﬁwgw ’éYh
[trans-4- (tranethyl p@IHIVi/I etharohexyl ) cycl ohexyl ] met hyl 2Z-butenyl et her

[trans-4-(trans- 4[h!a¢y$w¢29(rteaynb}4y(c1 Bkw«yﬂ;émyl)@ylclﬁbelxlyﬂ)aemhylmmm-
[trans-4-(trawy W el obexgt;) cycl ohexyl [ met hyl 2Z-butenyl et her;

t 4-[t A1 | b ﬁw

%Jgﬂi 4- %tig{g( Ah(rg;;glpr @?Q‘?Ers]-ﬁyﬂ]g&fﬁf%bgﬁtc&}éloﬁ%x@% |]<§)%‘9§jlrjtenyl
th t I | oh I

o o oo (rane A AL p ey o eRasad A ey Betary 1

met hyl 2z- but@wl]meml ql aﬂthat[trans 4- (1

E- hexenyl ) cycl ohe)ytd my-od qRefty b uhy8-Bdtény hoylcieheayl)ethyl]cyclo-

[trans-4- [”my"qrﬁéﬂfylh% ngknép:cl ohexyl ] cycl ohexyl]- nethyl 2Z-butenyl
th t 4 I t I
ciher [1rane ol I‘g}ﬁ%ﬁ%w%y@e@ﬁéw BRRRIIFA 0 o

- 2Z- butenyl etSrI?e?? l tggﬁ

E- hexenyl ) cycl ohex Iql&wrmektyaprseﬁh% -pentepkh@ycdehexyl)ethyl]cyclo-

hexyljmethyl allyl ether;

[trans-4-[trans-4-(methoxymethyl)cyclohexyl]cyciohexyl]-

( methyl- allyl ether;
[trans-4-[trans-4- (methoxymethyl)cyclohexyI]cycIohexyI]-
&;« methyl 2Z-butenyl ether;

[trans-4-[trans-4-(methoxymethyi)cyciohexyl]cyclohexyl]-
methyl 2Z-pentenyl ether;
[trans-4-[trans>4-(ethoxymethyl)cyclohexyl]cyclohexyl]-
methyl allyl ether;
[trans-4-[trans-4- (ethoxymethyI)cycIohexyl]cyclohexyl]
methyl 2Z-butenyl ether;
[trans-4-[trans-4-(ethoxymethyl)cyclohexyl]cyclohexyl]-
1 methyl 2Z-pentenyl ether;
. [trans-4-[trans-4-(propyloxymethyl)cyclohexyl]lcyclohexyl]-
methyl allyl ether;
[trans-4-[trans-4-(propyloxymethyl)cyclohexyljcyclohexyl]-
methyl 2Z-butenyl ether;
i [trans-4-[trans-4- (butyloxymethyl)cyclohexyl]cycIohexyI]
methyl allyl ether;
o [trans-4-[trans-4-(butyloxymethyl)cyclohexyl]cyclohexyl]-
e methyl 2Z-butenyl ether;
[trans-4-[trans-4-(pentyloxymethyl)cyclohexyllcyclohexyl]-
methyl allyl ether;
[trans-4-[trans-4- (allyloxymethyl)cycIohexyI]cycIohexyl]
methyl allyl ether,;
[trans-4-[trans-4-(allyloxymethyl)cyclohexyllcyclohexyl]-
methyl 2Z-buteny! ether;
[trans-4-[trans-4- (alIyloxymethyl)cycIohexyI]cycIohexyI]
methyl 2Z-pentenyl ether;
[trans-4-[trans-4-(2Z-butenyloxymethyl)cyclohexyl]cyclo-
hexyllmethyl 2Z-butenyl ether;
[trans-4-[2-(trans-4-(methoxymethyl)cyclohexyl)ethyl]-
cyclohexyllmethyl allyl ether;



[trans-4-[trans-4-(3 E-heptenyl)cycl ohexyl ] cycl ohexyl]- nethyl
ZZ butenyl et her;
[trans-4-[trans- 4- (4- pentenyl)cycl oheé | ] cycl ohexyl ] net hyl 2Z-but enyl
ether; [trans-4-[trans-4-(4Z-hexenyl) § | ohexyl ] cycl ohexyl ] met hyl

2Z-b t | eth t - 4- -4-(4Z- hept | oh | | |
met h§| e?zl bﬁt eﬁr| [ ﬁr{g{]«% [{t;gﬂsé 4- {methce)?cy?r?gtlgyI%gyglgﬁéxwyecth%qfxy -
[trans-4-[2- QVCéJben)"\](mWh}tl)/c?ZM?hyét atheycl ohexyl ]- met hyl net hyl

ether; .[trans-4- [[er-a(nsemzzletmne-mmwmwmmhqh)wdlbatdwneml@eyclo-
hexyl ] met hyI er alivl t edier:4- [ 2- (trans 4- (1

E- but enyl ) cycl ohe e
[trans- Z %Zy tra Y@@% ?Eﬂgl jhc‘tgy %th?ﬁ%éoﬁ%l et ]](r:ng?hol
nmet hyl et her; e["t 4 tenyl ) cycl ohexyl )ﬁt t;e/ J C
hexyl ] met hyl et hy trans 4-(propyloxymethyl)cyclohexyi)e
[trans-4-[2- (qycéoisenylamtpyhtauyﬂ Yetherphexyl ) et hyl ] cycl o- hexyl ] rret hyI
met hyl et her; [t r n:ams{Q{Qt—(tatawrﬁ»((b@mmrwnbmyl)cly@lahb«tyhyéﬂwv o-

hexyl ] et hyl ﬁl.@th
e [ R Rsaas s
et hyl ether; Q}[yﬁ?% i‘ 8E. but enyI )cycl ohexyl ) et hyI Lc cl o-
hexyl ] met hyl et hyl[tl’eﬂm%'r4 [[thtatm4[-fzatlwcammtm Jcyclohexyl)et ¥
E-'pént enyl ) c\yoyichhieayy ) sethl] callyb-ethexyl ] met hyl et hyl et her;
[trans-4-[2-(t ran t:‘hr@- Dewrlanal- 08 R¥ Y A ¢ W'fﬂyﬂ)’@*@mﬂi@xyl)b’mww et hyl
et her; [tran jﬂﬁq&hgr §250@t%’htﬁn)éméb‘0| ohexyl ) et hyl ] cycl o-

[tF

hexyl ] et hyl ‘4 [2-(trans-4-(2Z-butenyloxymethyl)cyclohexyl)-
\'/ ethyl]cyclohexyl]methyl 2Z-butenyl’ ether.
Example 4

in order to investigate the influence of the compounds in
accordance with the invention on the electro-optical properties of
liquid crystalline mixtures, the following binary mixtures (BM)
_ with 4-(trans-4-pentylcyclohexyl)benzonitrile were prepared and
W/ compared with corresponding mixtures of alkoxy- or alkenyloxy-
cyclohexanes. The electro-optical data were measured at 22°C in a
TN cell having a plate separation of 8 um; the response times
were determined at the 2.5-fold value of V4g9. The corresponding
values for pure 4- (trans4pentylcyclohexyl)benzomtnle are: cl.p.
{ (N-1) 54.6°C, V4o = 1.62V, ton = 30ms, tiof = 42ms, An = 0.120.

\‘ BM-1

50 wt.% of [trans-4-[trans-4-{3-butenyl)cyclohexyl]cyclo-
hexyllmethyl methyl ether,
50 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile;
Clp (N'l) 52.6°C, Vio = 1.73V, ton = 14ms, toff = 29ms,
= 0.085. :



[trans-4-[2- (trans-4-(4-pentenyl)cycloh exyl)ethyl]cyclo- hexyl]nethyl
et hyl ether; [trans-4-[2-(trans-4-nethyl cycl ohexyl) ethyl]cycl ohexyl] -
met hyl a]IyI ether; [trans-4-[2- (tra 3 4- et hyl cycl ohexyl ) et hyl]cycl o
hexyl]- met hyl aIIyI et her; [trans-4-? -(trans-4-propyl cycl o hexyl)

et hyl ] cycl ohgﬁ‘%l E methyl allyl ether, mp. ([err]) -6.5C, cl.p. ([err])

[err]; [tran 2- (trans-4-butyl cycl ohexyl ) et hyl ] cycl ohexyl]- nethyl allyl

ether, mp. ([err]) -4.1C, cl.p. (SB-1) [err];

[trans 4-1 2- 60wts%40b6{trtad83-ylGKUhasyu)\ﬂhwﬂcm&ie)tyd)«yﬂ:lohmtwymeahwI

F:her 211[02 ([err]) -15n8€l‘n IC'etﬁer([err]) [err]; vl all vl
rans- S, iq )| yl ally

et her; [trans@dﬁ A ?’ég @%@Mﬁq&%{i‘f yé’rﬁ% rlFly'Eé:%d o-

hexyl ] met hyl h trr ol -4 off =

E- but enyl ) cy ’bl‘ﬁe gt hyl ] cycl o- hexyl]nethyl. all yI et her;

[trans-4-[2-(t rans-4 (1 E- pent enyl ) cycl ohexyl ) et hyl ] cycl o- hexyl ] net hyl

allyl ether; BMr@ns-4-[2-(trans-4-(3-butenyl)cycl ohexyl)ethyl]cycl o-

hexyl ] met hyl allyl ether;

trans-4-[ 2- So, X I t hyl
LT 5rtoLe 6 o Tdrosetva s et S ARG
hexyl ] met hyl aI lyl et hé}e

[trans- 4- [t r &%wWEYoref Hn(yian st wﬁwmmmwnbn@zmltnm hyl allyl
et\eér; [translp. [(N-b)n§5£9‘{®et\/hgx=yrﬂe8ﬂyl Yoy & d8mesy Ithe =€ 2ShescyAh -= 082

22Z- _but enyl ether; [trans-4-[trans-4-(nethoxynethyl)cycl ohexyl]cycl ohexyl]-
met hyl 2Z-pempoy! ether;

[trans 4-[transad-(et hoxyrret hyl ) cycl ohexyl ] cycl ohexyl] -

'\v' 50 wt.% of [trans-4-[trans-4-(4-pentenyl)cyclohexyl]cyclohexyl]-
methyl methyl ether,
50 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile;
cl.p. (N-1) 42.4°C, V1o = 1.41V, ton = 20ms, toff = 45ms, An = 0.074.

mparative mixture 1

_ 50 wt.% of trans-4-allyloxy-1-(trans-4-ethylcyclohexyl)cyclo-
-/ hexane,

50 wt.% of 4-(trans-4- pentyicyclohexyl)benzon|tr||e

cl.p. (N-1) 49.99C, Vyg = 1.38V, ton = 26ms, toff = 42 ms, An = 0.114.

Comparative _mixture 2

50 wt.% of trans-4-ethoxy-1-[trans-4-(3-butenyl)cyclohexyl)-
o cyclohexane,
s 50 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile;

cl.p. (N-1) 44.40C, Vg = 1.66V, ton = 21ms, toff = 31ms, An = 0.082.

" Example 5

The nematic mixtures of the compositions given in Tables 1
and 3 illustrate the use of the compounds in accordance with the
invention in complex liquid crystal mixtures. The concentration
data in Tables ] and 3 are given in weight percent. The physical
data of the mixtures are given in Tables 2 and 4. The electro-
optical data were measured at 22°0C in a TN cell having a plate
separation of 6 um (for mixtures M-1 to M-4 in Table2) and 8 um
(for mixtures M-5 to M-8 in Table 4), with the response times



met hyl —allyl ether; [trans-4-[trans-4-(ethoxynethyl)cycl ohexyl]cycl ohexyl]-
nethyl 2Z- but enyl et her;

[trans-4-[trans-4- (et hoxynet hyl ) cycl ohexyl ] cycl ohexyl]- net hyl  2Z- pent enyl
ether; [trans-4-[trans-4-(pr opyl oxyrre? | ) cycl ohexyl ] cycl ohexyl ] - rret hyI
allyl ether: [trans-4- [trans-4-(propyl oxynmet hyl ) cycl ohexyl écsycl ohex

met hyl 2z- bub@m detesmined at a voltage corresponding to the fold va
[trans-4-[trahsVy.( M8y iy marhpajative ahitytd dgcMeFewjthbut rthehszbmapdl;nd
ether; [trangfforiidas: FHS ABbRWARSHY | Uses!fahethd kovsponentsl In Tatiey!

27Z- butenyl eyihgn

[trans-4- [trans g gper?tv)?l Bﬂ‘in?t"r?y‘f'?%yﬁﬁg% ?(?/rluf cycl ohexyl]- nethyl allyl
et her; [trans-4- ans-4- (al t hyl cl ohex cl.qhexyl ]- net hyl
allyl ether; %[Fﬁ &Lné - [tran BX?{‘IE ?&@ ?BY?Z)IF{)H'V 8]’&%cl ohexyl ] -
met hyl 2Z- buOé3)R(18PRer= 5 (3 -butenyl)-2-(4- ethylphen pyrimidine,

[trans-4-[tr &4)RH)BRI ¥ oxyBs{dyppayehghely(3 oot ydptenyl)pyenmidine,

2Z- pent eny| gé;s{ﬁ)w ans- 4ﬂ-"(368§tén9%22b94ﬁfwb%fsﬁawwjawﬁh@hﬁéw Jeyclo-
hexyl ] met hyl teny eth
P

[trans-4-[2- ?s 4- (et ho ?’¥§ex- % )ﬂc Elohex iﬁ ﬁﬁnrr%’t hyl
al lyl ether; fO [trans- 4? )e‘gv\éqrgg
cyci ohexyl | mMOJICBZ but eny! M?é?s 4 V'n)"CYc'OheXY') enzonitrile,

[trans-4-[2- (hd(h)@!?zh(et hoxyrtriayis-éy 61 Bhpryp Eeyhyayicigbesy | ibenz g niritg|

algl et her; Jd(1¥0R-4- [ 2- (t afrahd-dthvEybatany) ey ohexyl Joatrias hityitep-

hexyl ] met hyl egycmtenyl et hey. %tran}4 (3-by % él)c cl yllbenzonitrile,
DIRERS

1)ethyl]-

trans-4-[ 2- s-4- (propyl met hyl
[ fans: 4. [2- Gigmas: 4 (Propy IR S04 K4 MBFEIHSRPHbherylFdalifby! | et hy
cyanate,
o 1d(3)CCO1 = trans-4-methoxy-1-[trans-4-{3E-pentenyl)cyclo-
hexyllcyclohexane,
0d(3)CCO2 = trans-4-ethoxy-1-[trans-4-(3-butenyl)cyclo-
hexyl]-cyclohexane, '
1d(3)CCO2 = trans-4-ethoxy-1-[trans-4-(3E-pentenyl)cyclo-
~ hexyl]cyclohexane,
0d(4)CCO2 = trans-4-ethoxy-1-[trans-4-(4-pentenyl)cyclo-
o hexyllcyclohexane,
- 3CAPQO2 = 4-ethoxy-1-[2-(trans-4-propylcyclohexyl)ethyl]-
: benzene,
2CP(1)P5 = 5-(trans-4-ethylcyclohexyl)-2-(4-pentylphenyl)-
pyrimidine,
1d(3)CPP2 = 4'-ethyl-4-[trans-4-(3E- pentenyl)cyclohexyl]
{ biphenyl,
: 1d(3)CPP3 = 4'-propyl-4-[trans-4-(3E-pentenyl)cyclohexyl]-
L biphenyi, _
' 1d(1)CCP1 = 4-methyl-1-[trans-4-(trans-4-(1E-propenyl)-
cyclohexyl)cyclohexyllbenzene,
3CCPF = - 4-fluoro-1-[trans-4-(trans-4- propylcyclohexyl)
cyclohexyllbenzene,
0d(1)CCPF = 4-fluoro-1-{trans-4-(trans-4-vinylcyclohexyl)-
cyclohexyl]benzene,
1d(1)CCPF = 4-fluoro-1-[trans-4-(trans-4-(1E-propenyl)-

cyclohexyl)cyclohexyllbenzene,

0d(3)CCPF = ., 4-fluoro-1-[trans-4-(trans-4-(3-butenyl)cyclo-
hexyl)cyclohexyllbenzene;

3d(1)CPC3 = 4-(trans-4-propylcyclohexyl)-1-[trans-4-(1E-
pentenyl)cyclohexyllbenzene,



[trans-4-[2-(trans-4- (butyloxynethyl)cyclohexyl)ethyl] cycl ohexyl ] met hyl
al |yl "efHer; [trans-4-[2-(trans-4-(pentyloxynethyl)cycl ohexyl)ethyl]-
cyclohexyl]nethyl allyl ether; _ _
[trans-4-[2-(trans-4-(allyl oxynet hyl)%r%lohexyl)et hyl]- cycl ohexyl ] net hyl

o oA L LR TS A AR
[trans-4-[2-(trans-4-(2Z- butkutyleyolahexyl)ethylihenzene,

et hyl ] cycl oheDg(B)BEHBH =2Z- biraevsyU - fitrhers -4E(3+pl te Ay l)cyaidbe xyd]dyolest i gat e
the influence of the COWDOUTWéxaﬁeééﬂﬁi mceaowth ﬂb@rapswerwn @sten the

ol rary it ot o SEEPERRSE 1° % %ﬁ%""% % %rf f0|e| oL

prepared and c& red withc { @ EW‘ Iﬁgﬁéfoxy

cycl ohexanes.3 ng%é &t ro- o ab'&ﬁi%ﬂ%é’r‘@@@é@gyg 'H?XY heayhk TN cel |

havi ng a pl at2CPEPMIGES i=on of58(tnanSt-ﬁepeeﬁydmyselamemyl)mér[# drangrded at

the 2.5-fold value of V10. Theo o heal figmidineg e
pyicyespharyng W}’p‘y

411 é t2 (/an[seffr f%gm@&%??yl—wg@mﬁ“ gﬂ IoHe J«i [Eze frlar{samr-] =
; e _
gafsvi's%“o&tzat?éuiqwugﬁ?zli ﬁéﬁ@iﬁ% Hirlhnt ésch(f@ Wi e

[err] = 1.73V, ton = l4ns, ethylaethep. 085, 21 BM2 50 wt. % of
[ txadns- 4- (tra‘tﬂ(‘lZ}Cﬁ‘hQ/'ll @ycl oﬂ‘tea;zB)éy[ctra)hex%(]h&-tmplpemylhgycmﬂnexyl]s@c.\m %
of 4-(trans-4-pentyl cycl ohexyéxpgmeanyt rmeehyiclether(N-1) 38.30C, [err] =.
1.41V, ton = g4 = 29PandD4=[tPaR8/4-(3-butenyl)cyclohexyllcyclo-
hexyllmethyl methy! ether,
3CC10d(4)0 = [trans-4-(trans-4-propylcyclohexyl)cyclohexyl}-
methyl allyl ether.



BM3 50 wt. % of [trans-4-[trans-4-(1 E-propenyl)cyclohexyl]cyclo--
hexyl ] met’hyl nethyl ether, 50 wt. % of

4- (t rans- 4-pent yl tycl ohexyl ) benzoni t r-'BI e; cl.p. (NI) [err], [err] = 1.87V,
ton = 13ms, toff = 25ms, An = 0.092. Bft4 50 wt. % of
[trans-4-[trans-4-(4-pentenyl)cycl ohexyl] cycl ohexyl]- nethyl nethyl ether,
50 wt. % of 4-(trans-4-pentyl cycl ohexyl) trile; cl.p. (N1) [err],
[err]= 1.41V, ton = 20ms; toff = 45ns, [err] = 0.074. Conparative mxture 1
50 wt. % of ‘trans-4-allyl oxy-1-(Conoenttatibhydatelinhetyk) cycl o- hexane, 50
wt. % of 4-(trans-4-pentyl cycl ohexyl)benzonitrile; cl.p. (N1) [err], [err]
= 1.38V, ton = 26ns, toff = 42 ns,[err] = 0.114. Conparative mxture 2 50
w.%of tra d—et-hoxy—t—tt+rans—4—(3—bytenyeyeofexsy-—reyectahexane; 50
wt. % of 4- (tjMRsUEent yl cycl ohexyl ) bed?n tri M- |.p.M1§-°|) [ r'?], 10 =
1. 66V, ton 21ns, toff = 31ns . [err] =10.082. Exanple 5 The nematic
m xt ures of {3@PE@positions given in T@Ekes 1 e9d 3 il BUstrate the uge of

the conpoundg@p accordance with the irfvgpti on ygoygconpl egel i quither ystial
m xt ur es. They e@tration data in Tat7e 1an§l%3 are gj,ven [ oight
percent. Th ggggl data of the m XtLlé are ven inﬁfabl es%\ind 4. The
| a - o °
fn %

el ectro- optji wer e nmeasured at Pr] in % TN ce havi a plate

{
separation of!HI@EObr nmixtures M1 td10% in 8% e 2) 18% 8 uH%f or
m xt ures - M § Ad(IYCELO02 Table 4), with t|HO%espoh8% ti mred0% 22 Hiffong
" det€r m ned t0d(4yCiICE@Re corresponding tje the 2.5-fold value of &#%0. M8 is

a conparati vejdppyE@myto M7 without the conpound of formula 1.gofhe
a_bbr(__e"vi ati o_nsswgg for the conponents i rho/'cl,'abl esg% and 38$}33\ve the foll qw ng
signifi Cancesﬁd(‘l)CCPF | ) ) ) 5%,
p 1d(1)CCPF - - - 5%
- 3d(1)CPC3 . 8% 8% 8% -
5CPAC4 8% 8% 8% 8%
3CEPCd(3)1 ) 6% 6% 6% 6%
3CPPC3 4% 4% 4% -
5CP(1)PC3 3% 3% 3% 3%
5CPPAC4 - - - 4%
_ 0d(1)CC101 12% - - -
s 1d(1)CC101 - - - 12%
0d(3)CC101 - - 12% -
3CC10d(4)0 - 12% - -




2P (1).P2=

5-( 8- butenyl) 2-(4-et hyl phenyl ) pyri m di ne,

5-et hyl -

2- (4- et hyl phenyl ) pyri m di ne,

0( 3) P(1) P2
0(4) P(1) P2=

5- (45pentenyl ) - 2-( 4- ethylphenyl)pyrlg?$ (3)P(1) PF =
5-(3-butenyl)-2-(4-fluorophenyl)pyri ne 3CP02 =
4- et hoxy-1- (trans-4-propyl cycl ohexyl ) be e,, 3CP=
4- (trans-4-propyl cycl ohexyl ) benzonitril € 2)CP =
4- (trans-4-vinylcyclohexyl)benzonitrile. 1d(1)CP = 4-[trans-4-(
E- propenyl ) q\Mixtoery! ] benzonitrile, 2d( MCP M-2 4-[M-@81s-4-Mi4
E- but enyl ) cycl ohexyl ] benzonitrile, O(3)CP
4-[trans- 4- ([ pUurenytycycronexytoenzor
4-(trans-4- p‘vﬁ | cycl ohexyl ) phenyl i sot H % ﬁscwyan d(%)%%l 2.30V
trans-4-net Hoxy-1 -[trans-4- (3E—penteny|)cyc|o hex | ] cycl ohexane,
od(3) coe= |ton trans- xy-1 -[trads3470s- butléhyis) cytims 11ms
hexyl ] - cycl dhexane, 1d({(320eC9= trgiHS2mast hdhdms 165ms 178ms
-[tranS-4-(~E-penteny|)@sob l hexyl ] cydlaofgmane 428inh4) PB¥ms 497ms
trans-4-ethdgxy-1 -[trans-4 pent enyl ){cycl o- hexyl]cyclohexane BCAPC
4-ethoxy-1 -|2-(trans yl cycl ohexyl g ene 1)
5-(trans-4 etﬂVIcycIoh gﬂ -(4-pentylp ? ¥ dl%g%&g ﬁz;
4' - et hyl - [trans 4- (3B~ nyl)cyclor 5 bi d(@
ropyl 4-[trans- 4- (IE308 Qt)enyl )cycl g s ﬁq&m@w 59§d’0§) @@ZWS

4 \rrzt hyl -

cyclohexyl)c
4-flhuoro-1-]
Qd( 1) CCPF =

cycl ohexyl ] ge
E- prdpenyl ) -

{[trans-4-(trans-4-(1 E-prog
Wpohexyl ] benzene, 3CCPF=
trans-4-(trans-4-propyl cycl
4:£lworo-1 -[trans-4-(t
SRINHG S e 22
cyclohexyl)cyclohexyl]benj

-[trans-4-(t

rMhs- 4- ( 3- but enyl ) cycl o-

enyl) -
<-40°C <-40°9C <-40°C <-30°C
ohexyl)- cycl ohexyl ] benzene,

rggg 4- Vi F%er cI Ogge%fans 91? Fl

ene, (3& 4-f | uor o-
0.098 095 0.099 0. 090




hexyl)cyclohexyl]benzene 3d(1) CPC3 = 4- (trans-4-propyl cycl ohexyl)-1
-[trans-4-(1 E- pentenyl)cycl ohexyl ] benzene, 23 5CPACA=

4- (trans-5-pentylcycl ohexyl)-1 -[2-(trans-4- butylcycl ohexyl)ethyl]benzene,
Qd( 3) CCEPF= trans-4-[trans-4-(3-bu26nyl)cycl ohexyl]cycl o-
hexanecar boxyl'i ¢ acid 4-fluorophenyl ester, 3CEPCd(3)1 =
t rans-4- propyl cycl ohexanecar boxyl i ¢ aci |
4-[trans-4-(3E-pentenyl)cycl ohexyl ] phenyl ester, 3CPPC3=
4, 4" -bi s(trans-4-propyl cycl ohe , ) =
5- (trans-4-pentyl cycl ohexyl) - quéﬂ%rﬁ%WA da’StQP(nl ﬁt@i
-propylcyclohexyL;phenyL;pyLand;nef RRACAS

-(trans- 4] %Ntlyl'e;ycl ohexyl)-4-[2-(tr tMsH4- M-B M-7 M-8
butylcycloh«xyl)ethyl]blphenyl Qd(1) Cr10l =

[trans-4-(t stﬁgzl nyl cycl ohexyl) cycl hexyl]- %ﬁyT mgtdond, et eHo%

1d(1)CCi01l # 4-[trans-4-(1 E prgpenyl ycl ohexyl ] cycl o-
hexyl ] net hyl er, Od(3)CC101 >

[trans-4-[tr tenyl)cyclohexy ]c A o- hexyl ] met hyl net hyl ether,
3CC1Qd( 4) 0= 0d[$}%(ﬁ§PE(trans 4-propyl ¢ycBéhexyl ) cycl ohexyl ] - methyl hllyl
et her. 243C#bl e 1 Concentration dat § 1t . % MBG ur e5.88% 6.44%
M1 M 2 1d(1)CM°3 M4 3CP02 6% 10% 9.8 10092806 6%
- 3CP i 2d(1)CP  __ 10% 1086y, 10% i 10% Od(()l) CP -
g;;f;“ % 4(3)CP 7% 1d(1) P 7% 8% 6.72% 8%7.36% P”°
: . 3CPS 8% 9% 7.56% 8.28%
e 1d(3)CCO2 8.40% 9.20%
o 3CAPO2 7% 8.40% 9.20%
N 2CP(1)P5 - 4%
1d(3)CPP2 . 5% 5% 4.20% 4.60%
1d(3)CPP3 ) 6% 6% 5.04% 5.52%
1d(1)CCPA1 1 6% ' -
1d(1)CCPF 5% 4% 3.36% 3.68%
0d(3)CCPF 5%
0d(3)CCEPF 6% 8% 6.72% 7.36%
- 3CEPCd(3)1 5% 4%  420% 4.60%
~ 5CPAC4 8%  7.56% 8.28%
5CP(1)PC3 2% 3% 2.52% 2.76%
5CPPAC4 : 5% 4.20% 4.60%
1d(1)CC101 10% 10%  8.00%




| d(3) ccol 10% 10% 10% 10% Qd( 3) CCOR

10% ‘< 10% - 10% 10% Od( 4) CCOR -
- 6% 1d( 1) CCP1 ' . - - - 6% 3CCPF
8% - 8% 8% - Qd(1) CCPF 27 - - -
5% 1d( 1) CCPF : - - - 5% 3d( 1) CPC3
8% 8% 8% 5CPAC4A _ Table 4 8% 8% 8%
8% 3CEPCd(3) 1 6% 6% 60% 6 3CPPC3
4% 4% o7t —5EPCHPES — 3 29% 3%
3% 5CPPACA | Mixture : M5 M6 M OdM)%cm}L
12% 1d( 1) CC1Ql - - 12% Cd(3) CC1b1
- - {Vio 12% - 3CClL (d(4)0|2.18V  2.42V  2.43V 2.8% -
25 Table 2 W xture : M1 M 2 M 3 M4 [efr]
2.15V  2.2QY,.. 2.28V ( shogflV ton ([ ) 17msl1ms 18m3afs
11ns 11ns Xf'(‘arr]) E_ﬁ?? 157ns 174@2;%?‘&5 %%Ez( gJ”:r]s% 301ms 416mns
425ms 450ns {4978 tof f [err]) 2 r§54 gB Or'rB JBRE
([err]) 220ms (30&) 244ns" 25645 8GBIPE] ) 984ms B308s 1 933085%
596ns 6578 |M p. _ [err] [err] [efr] An
0.098 0. 095toff 0. 099 ( Z20@)0 26 29ms 32ms 30ms 3ims
(-20°C) 419ms 477ms 397ms 424ms
9, (-30°C) 1270ms 1441ms 1120ms 1275ms
- M.p. <-300C  <-309C <-300C <-300C
-
Cl.p. (N-) - 910oC 960C 89°C 93°C
N _
An 0.139 0.135 0.127 0.133
Claims
1. Compounds of the general formula

— . )
R‘—O—CH2-< >—z—< >—R2
|

wherein Z represents a single covalent bond or -CH2-CHa-;

{ R1 denotes alky! or 2-alkenyl; and R2 signifies 1E-alkenyl,
- 3E-alkenyl, 4-alkenyl, (2-alkenyl)oxymethyl or, when R1
W, denotes 2-alkenyl and Z represents -CH2-CHo»-, also alkyl or

alkoxymethyl.

2. Compounds according to claim 1, characterized in
that R! and R2 signify straight-chain residues.

3. Compounds according to claim 1 or 2, characterized in
that R1 has a maximum of 10, preferably a maximum of 5, carbon
atoms. '

4

4.  Compounds according to any one of claims 1 to 3,
characterized in that R2 has a maximum of 12, preferably a
maximum of 7, carbon atoms.



Tabl e 3 Concentration data in wt.

% M xture

M7, , M8 2P(1)P2 8% 8. 00 y
Qd( 3) P(1) P2 6% Od( 4) P( 1) P2 Hmm l@m"mmm
od( 3) B( 1) PF 5% 3Cp 7%
'5.88%  6.44% 1d(1) CP 7 6% 10%  9.24% 10. 12%
2d(1) CP 9% Od( 3}013 7%
6.72%  7.36% 3CPS 4 8% 9% 7.56%  8.28%
1d( 3) COR o 8.40%  9.20% 3CAPCR

7% 8. 40PMixtEre20% 2CP(1) P5 M-5  M-6 4% ML) CPRA-8

5% 5%]| 4.20%  4.60%1 d(3)CPP 6% 6% [5.04%
5.52% 1 d SEPT - HH-COPE 5%
4%  3.3p \7/010 3. 68% Qdl( 3) COPF 2.18V7 "2.42v 5%?&1%34) ccepetV

6% B%  6.72%  7.36% 3CEPCd(3)1 - 5% 4%
4.20%  PoG0% 5CPACH220C) i6ms  19ms 8ng 5698 8mMs. 28%
SCP(1) PG3 (-200C) 2% 3%8 Zm82%3 22 s8I FTREPAGI0 1 ms

5% 4.2D%  4.60% ¢l °C101 888ms - 984&%@‘V830rﬁ§0%931ﬁ1§0% '
27 Table 4 M xture gqrr]
2.18V 2| 42 2. 43V L4V [err] 19ns
17ms 1B 3@ff([err])( 220C] 28718 3?%@52 3ams3030ms ( 3(1%”‘3
888ns  98kns 830ms  O2P%) toff pdid e 477ms 397m§9ms424ms 3018
31ns (-30°C) 1270ms 1441ms 1120ms 1275ms

o M.p. <-300C <-30°C <-30°C <-30°C

) Cl.p. (N-1) 910C  969C 89°C  93°C

An 0.139  0.135 0.127 0.133
Clairris

Compounds of the general formulé

wherein Z represents a single covalent bond or -CH2-CH2-;
R1 denotes alkyl or 2-alkenyl; and R2 signifies 1E-alkenyl,
3E-alkenyl, 4-alkenyl, (2-alkenyl)oxymethy! or, when R1
denotes 2-alkenyl and Z represents -CH2-CH2-, also alkyl or
alkoxymethyl.

1.

2. Compounds according to claim 1, characterized in
that R1 and R2 signify straight-chain residues.

3. Compounds according to claim 1 or 2, characterized in
that R1 has a maximum of 10, preferably a maximum of 5, carbon
atoms. '

4.  Compounds according to any one of claims 1 to 3,
characterized in that R2 has a maximum of 12, preferably a
maximum of 7, carbon atoms.




([err]) 419ms  477ms 397nms  424ns (- 300)
%gfrlrsiﬁzqmlzmm MPe 0.139 0. 1%2”%). ?2'7p' Mgmmmmm

Compounds of the general fornmula [er2B wherein Z represents a single
coval ent bond or [err] Rl denotes al kyl or 2-alkenyl; and R2 signifies 1

E-al kenyl, 3E-al gnyl ,Cédmpoluads! acé&d&igj(eﬁyéhpm”e%blﬁxdlams whend Rl denot es
éo «;L Eﬁﬂé's g@ﬁafaétn&i&iﬂhstﬁétr H1 seér‘ﬁcgs afrbkyﬂz @glkamw | . standsgm y
straight - chglsﬂ rgs?‘gtt?g'ﬁ ?@é&ﬁggu%déﬁg é’gr to C&l)@?ﬂm@%hg!

characterized in that [err]. has a nmaxi mum of 10 preferably a maxi num of 5,
carbon atoms. 4. 6. Corfboliiéis geystalling) mixturs awngr at| laast 2 to 3,
char act er i zedmponeéats, RRhavacterizad i inuthatf atl 2east ener gbinypeneixisnan of 7,

carbon at ongompodhdTal! forfniaxt lereermed in claim 1. M 5 M 6 M7
M8 [err] 2.42V  2.43V 2.4V [ERR]

err 1 (0] 287nB
Sbome beims 301 Jeiﬂgﬁwd C%Eté‘mgsé%’ﬁi‘?{%éﬁé g . to 4 c‘j:’«:'ﬂ‘%’ err]
([err]) charac er thadsitcompins ong G Mase, ppmpounds

4778 397ns forpuias | (defirmd in claim 1 and oare 101 Therel CRORROURAS nRawing.
[err] d.p. pdsitive dielectric anisotropy.err] An

0.139 0.135 0.127 0. 133 .

~ _ 8. A liquid crystalline mixture according to claim 6 or 7,
characterized in that it contains one or more compounds of
formula | and one or more compounds from the group of
compounds of the general formulae

—
.-

{( n7-C>—</:N\>-cn VIII
: =N .
o
R’{ >—©—c~ [X
o |



dains 1. Compounds of the general fornula [err] wherein Z ¢
si.ngl e coval ent bond or -CH2-CH2-; [err] denotes al kyl or Zﬁlﬁﬁﬂﬂﬂmhﬂmm
signifi-es 1 E-al kenyl, 3E-al kenyl, 4-al kenyl, (2-al kenyl)oxy oyt n
[err] denotes 2-al kenyl and Z repres@Bts [err], also alkyl or al koxynethyl .

2. Compounds according to claim1, characterized in that [err] and [err]
signify straight-chai asi dues. 3. Caqpofings—acrding to claiml or 2,
characterized in I,;-,ha a8, chy., X . M af emabl y XWaxi mum of 5,
carbon atons. ‘4. ds actordi 6ff claims 1 to 3,
characterized in tha etr] g has a max . pfeferably a maxi mum of
7, carbon atons. 28 5. Conmpounds according to any one of clains 1 to

crystalline m xture hg g at onponents, characterized_ in that at
| east one conpon i 6f formula | defined in cl a1, 7. A
liquid crystalline m according to claim®6, characterized in that it
contai ns one or nore compounds of fornmula | defined in claim1 and one or
nmore conpounds having Jasjtive di els i c anisotropy. 8. Aliquid

l 6 or 7, characterized X[vthat it
a8 and one or nore conmpounds from
t he group of conpound? the genexals/fornulae [err] N [err]

R? R8 XV
(>
va |
| R-,Ra XVI
- O-HO e O
n

: X2
n .

4, characterized in that [err] stand¥{for 2 al kenyl and/or [err] stands for
1 E-al kenyl, 3E-al kenyl, 4-al kenyl or =i kenyl ) oxynet hyl . 6. Aliquid
aa Ief: ) 2




[err] [err] [err] [err] 29 [err] NC [err] [err] [err] [err] [err err
[err] 30 [err] [err] [err] wherein [err] signifies al ky:JAlm m‘\&h ‘“‘
4-al kenyl; R4 represents al kyl, cyano or fluorine; R5 and

or alkoxy; [err] and [err] each i ndeBéndently signify alkyl, "1 E al kenyl
3E- al kenyl or*4-al kenyl; R8 denotes cyano, alkyl, 1 E—aIkenyI 3E—a|keny|
4- al kenyl, al koxy, 2E- alkenyloxy or 3- alkenyloxy R9 srgnrfres al koxy, 2E-
al kenyl oxy or 3-al keny+exy; kg nunber 0 or 1; Z represents a

si ngl e .coval ent tw,nd ’ ﬁ)rr ne or chl XM and X2
denot es hydrogen, fl
4- al kenyl , al koxy, 2EBE™e

fies al kyl, 3E-al kenyl,
| oxy; one of the groups[err]
and [err] signifies a single covalent bond,
ot her of the groups [£

err] or[err] and the
R7

r XXIV
N
—N
A wherein R3 signifies alkyl, 3E-alkenyl or 4-alkenyl; R4
' represents alkyl, cyano or fluorine; RS and R® denote alkyl
(5 or alkoxy; R7 and R10 each independently signify alkyl,
' 1E-alkenyl, 3E-alkenyl or.4-alkenyl; R8® denotes cyano,
U alkyl, 1E-alkenyl, 3E-alkenyl, 4-alkenyl, alkoxy, 2E-
alkenyloxy or 3-alkenyloxy; R9 signifies alkoxy, 2E-
alkenyloxy or 3-alkenyloxy; n stands for the number O or 1;
Z represents a single covalent bond or -CHaCHa-; X1 denotes
fluorine or chlorine and X2 denotes hydrogen, fluorine or
chlorine; R11 signifies alkyl, 3E-alkenyl, 4-alkenyl, alkoxy,
2E-alkenyloxy or 3-alkenyloxy; one of the groups Y1 and Y2
i signifies a single covalent bond, -COO-, -O0OC-, -CH2CH2-,
~ -CH20- or -OCHz2- and the other of the groups Y1 and Y2
signifies a single covalent bond; and rings A! and A2 each
independently represent substituted or unsubstituted trans-
1,4-cyclohexylene, in which optionally 2 non-adjacent CHa
groups are replaced by oxygen, or substituted or
{ unsubstituted 1,4-phenylene, in which optronally 1 or 2CH
i groups is/are replaced by nitrogen.

9. A liquid crystalline mixture according to any one of
claims 6 to 8, characterized.in that the content of compounds of
formula |l in the final mixture amounts to 1-70 wt.%, preferably
3-40 wt.%. .

10. A process for the manufacture of the compounds of
the general formula



signifies a single covalent bond; and rings [err] and [err

i ndependent | y represent substituted or unsubstituted trans- Eﬂﬁjwmu&"m"l“l
1, 4-cyckohexyl ene, in whi-ch optionally 2 non-adjacent [err]

repl aced by oxygen, or substituted ogijunsubstituted 1, 4-phenylene, in which

optionally 1 er 2 CH groups is/are repl aced by nitrogen 9. Aliquid
crystalline m xt lwﬁe,@q,qozwegg ?ngw I@fc&\}a?lbﬁ? b@)rid30$ -CHaI@HLer i zed in
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conpounds of the 3eadkenylf odralkanykr {2- qlbenyl)oxymethyj orl. wiensR'!* 31
wherein Z represmmtesszwkenybwwor Doregpresehts -rCHaCHadeatgoes al kyl or
2-al kenyl and [eiy BigMidik8Ry ,Jf%tﬁgkenyl 3E- al kenyl, 4-al kenyl,

(2l kery!) eEblilad oy Hiertiino, ASBAad domd qubat frramosents

of the general forrrula [e wi th a caopqQund of the general fornula wherein
X denotes chlorine, bro “ i odi nerrF]*2 and [err] have theg above
Z

si gni fi cances. HO—CH,
with a compound of the general formula
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wherein X denotes chlorine, bromine or iodine and R! and R2
have the above significances.
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