Description The present invention is concerned with novel conpounds havi.ng
a trans-3-cycl ohexyl al | yl oxy group, liquid crystalline mixtures which
contain such conmpounds and their use for electro-optical.purposes. Liquid
crystals are used prlnarlly as dielectrics in indicating devices, since the
optical properties of such substances can be } nfl uenced by an applled
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contrast. FurthernDre e usual operatlng t enperatures-they should have

a suitable nESOphaseFuEﬂ‘ieiaxaé‘i)é@tzao EldL dhals Palsedoforc iiidlalti | t ed
smectic phase. Ru{ided PHOPELd | BqBUcitBfstals have been proposed in Appl.
Phys. Lett. 36, 899 (1980) and in Recent Developments in
o Condensed Matter Physics 4, 309 (1981). In this case the
LA\ ferroelectric propertles of these materials are made use
of. As the tilted smectic phases there are suitable, for
example, smectic C, F, G, H, 1 and K phases. There are
generally preferred smectic C phases which permit -
especially high response speeds. The chiral tilted phases
are usually denoted by Scg*. Sg* etc.. with the
asterisk indicating the chirality.
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The liquid crystal materials must have a good chem1ca1
and thermal stability and a high stability towards )
electric fields and electromagnetic radiation. Further,

4 - the liquid crystal materials should have low viscosity and

o in the cells should give short response times, low
threshold potentlals and a high contrast. Furthermore, at
the usual operating temperatures they should have a
suitable mesophase, for example a nematic, cholesteric or
chiral tilted smectic phase. Further propertles such as
‘the electrical conductivity, the dielectric anisotropy and
the optical anisotropy must fulfil different requ1rements
depending on the type of cell and field of application.
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.
Besides the general interest in liquid crystal materials
having a high optical anisotropy. there has recently been
an increased interest in materials having a low optical



t he electrhcal conductivity, the dielectric anisotropy and the optical
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wherein Rl denotes a group R3 or R3-p4-z3_

and R2 denotes a group R% or -Z4-a5-R4; n .

and n each individually stand for the number O or 1;

aAl, a2, a3, A4 and A5 each independently

represent unsubstituted or halogen—. cyano- and/or

methyl-substituted 1,4- phenylene in which optionally
: . 1 CH group or 2 CH groups is/are replaced by nitrogen,
S\ trans-1,4-cyclohexylene in which optionally 2 non-

-adjacent methylene groups are replaced by oxygen

and/or sulphur, l-cyano-trans-1,4-cyclohexylene,

bicyclo[2.2.2]octane-1,4-diyl, naphthalene-2,6-diyl.

tetralin-2,6-diyl or trans-decalin-2,6-diyl: zl,

Z2, Z3 and Z% each independently signify a

single covalent bond, -COO-, -00C-, -CH30-, -OCHz-,

~CH2CHz~-, -C=C-, -(CH2)30-, -O(CH2)3- or

the trans form of -CH=CH-CH0- or -OCH-CH=CH-;

R3 and R4 each independently denote halogen,

cyano, -NCS, -CF3, -OCF3 or alkyl in which

optionally one >CH-CH< is replaced by >C=C< and/or

optionally one methylene group or two non-adjacent

methylene groups is/are replaced by -0-, -COO- and/or



met hyl - substituted 1, 4-phenylene in which optionally 1 CH group or 2 CH
gr oups is/are replaced by nitrogen, trans-1, 4-cycl ohexylene in which
optionally 2 non- -adjacent nethylene groups are replaced by oxygen and/ or
sul phur, 1-cyano-trans-1, 4-cycl ohexyl ene, blcgclo[z.2.2]octane-1,4-diyl,
napht hal ene-2, 6-diyl, tetralin- 2 6- din or trans-decalin-2,6-diyl; [err],
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[err] or alkyl in mhrch optionally one >CH CH< i's repl aced by >C=C< and/ or
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manuf act ur ed magnetic fields. They are colourless, can be manufactured
readily and have a very good solubility with one another
and in known liquid crystal materials. Further, they have
low viscosities and give short response times in
indicating devices.

A\ The properties of the compounds of formula I can be

o varied in wide ranges depending on the number and
significance of the rings and of the substituents. For
example,  -aromatic rings lead to higher values of the '
optical anisotropy and saturated rings lead to lower
values of the optical anisotropy. An increase in the
clearing point can be achieved, for example, by
introducing one or more additional rings. Polar terminal
groups such as cyano, halogen, -NCS, -CF3 or -OCF3 and
rings such as pyrimidine-2,5-diyl, trans-1,3-dioxane-2,5-
~diyl etc. increase the dielectric anisotropy. rings such.

: as pyridazine-3,6-diyl, l-cyano-trans-1,4-cyclohexylene,

oo ' 2,3-dicyano-1,4-phenylene etc. reduce the dielectric
anisotropy and lateral halogen and cyano substituents
contribute to the dielectric constants not only parallel.
to but also perpendicular to the longitudinal axis of the
molecule, which, depending on the substitution pattern,

. can be used to increase or reduce the dielectric

anisotropy. Further, the mesophase range can be modified,
a possible tendency to form highly ordered smectic phases
can be largely suppressed and frequently the solubility
can be improved by lateral substituents on one or more
rings. Furthermore, the elastic properties, the threshold
potentials, the response times, the mesophases etc. can be
modified further by a.C=C double bond in the side-chain.
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The term "trans-1,4- cyclohexylene in which optionally
2 non-adjacent methylene groups are replaced by oxygen
and/or sulphur" embraces groups such as trans-1l,4-cyclo-
. hexylene, trans-1l,3-dioxane-2,5-diyl and trans-1,3-
LN -dithiane-2,5-diyl.

The term "“tetralin-2,6-diyl" denotes 1,2,3,4-tetra-
"hydronaphthalene-2,6-diyl. The term “decalin-2,6-diyl"
embraces 2,6-disubstituted groups derived from decahydro-
naphthalene, especially (4aaH,8aBH)-decahydro-
naphthalene-2a,68-diyl.

The term “alkyl in which optionally one >CH-CH< is
replaced by >C=C< and/or optionally one methylene group
and/or two non-adjacent methylene groups is/are replaced

g,~ by -0-, -COO- and/or -00C- and/or optionally a methylene
group is replaced by -CHX-" embraces straight-chain and
branched (optionally chiral) residues such as alkyl,
1E~alkenyl, 3E-alkenyl, 4-alkenyl, alkenyl with a terminal
double bond, alkoxy, 2E-alkenyloxy. 3-alkenyloxy.
alkenyloxy with a terminal double bond, alkoxyalkyl,
alkenyloxyalkyl, alkoxycarbonyl, alkoxycarbonylalkoxy.
alkanoyloxy, l-haloalkyl, 2-haloalkyl, 2-haloalkoxy.
2-haloalkoxycarbonyl, l-cyanoalkyl, 2-cyanoalkyl, 2-cyano-
alkoxy, 2-cyanoalkoxycarbonyl, l-methylalkyl, 2-methyl-
alkyl, l-methylalkoxy. 2-methylalkoxy., 2-methylalkoxy-
carbonyl and the like. Examples of preferred residues are
methyl, ethyl, propyl. butyl, pentyl, hexyl, heptyl.
octyl., nonyl, decyl, undecyl, dodecyl, l-methylpropyl.
l-methylheptyl, 2-methylbutyl, 3-methylpentyl, vinyl,



especi alily fluorine or chlorine. The term "unsubstituted or hal ogen-,
cyano- and/or nethyl-substituted 1, 4-phenylene in which optionally 1 CH
group or 2 CH groups i s/are replaced by ni.trogen" enbraces groups such as
1, 4- phenyl ene, "2-fl uoro-1, 4-phenyl ene, 2, 3-difluoro-1, 4-phenyl ene,
2-ch|oro-1,4-pheny|ene 2 br ono-1, 4- phenylené -2- cyano- 1 4 phenylene

2, 3-dicyano- - hen h Ie e, 5-diy

pyrazi ne- 2, 5- dly I’néé Bt ﬁé b_y 33 “he 1gmd the i ke.
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optionally 2 noputgjaggnt psRtRIbRPC BeRYDEx ehé[ﬁr#m@d VEEN, and! or
sul phur" enbraceéngloxps ddefrlasylrandedyYoxycldoddwiyddne, 1-methyl-
trans-1, 3- di oxapeogyboryy| 1amdthyaheptyBoxy di 2-hieutey Lhvvydiosy, Thene ety -
"tetralin-2, 6-dpghtyllexpt eally208y4- 2Bt batetylxgna#R-perreny?l @xyli yl . The
term "decal i n- 22B-bheyenytokyac@e- B?ﬁtdnxh@KYlt1thtqﬁxiqu£k§3ﬁ@£h¢¢mﬂﬁ-
decahydr o- naph@hﬁlehé-hespetﬂaKVy @Za?eptgmyznxxyrq
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2- et hyl al koxy 2cflhopyl 2andthie penkelokxeapbesy Df Prafsrasr o @sichkes are
met hyl , ethyl, paopyhylbullybyapeptybylhexytyahepindyl o@dyamopydpydecyl,
undecyl, dodecyt;cYannpbytpﬁopykpyanopropyloxy. 2-cyanobutyloxy, 2-cyano-
, pentyloxy. 2-cyanohexyloxy, 2-cyanopropyloxycarbonyl,
LN ' 2-cyanobutyloxycarbonyl, 2-cyano-3-methylbutyloxycarbonyl,
2-cyano-4-methylpentyloxycarbonyl and the like.

In general there are zeferred those compounds of
formula I in which rings A 2, a3, a4 and A
each independently stand for unsubstltuted or halogen—
cyano- and/or methyl-substituted 1,4-phenylene or for
‘trans-1,4-cyclohexylene or one of rings Al_aS
(preferably ring AZ) also signifies one of the above-
-mentioned heterocycles and/or one of rings Al-a5
(preferably ring AZ) also signifies a ring selected from
L the group consisting of l-cyano-trans-1,4-cyclohexylene,
Mo bicyclo[2.2.2)octane-1,4-diyl, naphthalene-~2,6-diyl:;
tetralin-2,6-diyl and trans-decalin-2,6-diyl.

A preferred aspect is concerned with the compounds of
formula I in which ring A3 represents trans-1,4-cyclo-
hexylene, Z2 signifies a single covalent bond or
-CHyCH,~ and n stands for the number O or 1.

Ring Al in formula I above preferably stands for
unsubstituted or halogen-, cyano- and/or methyl-
-substituted 1.,4-phenylene or, when a low optical
anisotropy is desired, also for trans-1,4-cyclohexylene.

A preferred aspect is accordingly concerned with the



1-pet.hyl heptyl, 2-nethyl butyl, 3-methyl pentyl, vinyl, -5- 1E-propenyl,

| E- but enyl, | E-pentenyl, |E-hexenyl, 1E-heptenyl, 3-butenyl, 3E-pentenyl,
3E- hexenyl, 3E-heptenyl, 4-pentenyl, 4Z-hexenyl, 4Z-heptenyl, 5-hexenyl,

6- heptenyl, 7-octenyl, 8-nonenyl, 9-decenyl, ¢10-undecenyl, 11-dodecenyl,
met hoxy, ethoxy, propyloxy, butyl oxy, pentyl oxy, hexyl oxy, heptyl oxy,

octyl oxy, nonyl campodedy| ek ytheirgamd 21X \fodadiecy| oxy, 1-methyl - propyl oxy,
1- net hyl hept yl oxy, 2-nmethyl butyl oxy, 3-nethyl- pentyl oxy, allyloxy,

2E- but enyl oxy, 2E-pentenyl oxy, 2E-hexenyl oxy. 2E-heptenyl oxy, 3-butenyl oxy,
3Z- pentenyl - oxy, 3Z-hexenyl oxy, 3Z-heptenyl oxy, 4-pentenyl oxy,

5- hexenyl oxy,  6- hept enyl oxy, 7-octenyl oxy, 8- ony, 9- decenyl oxy,

10- undecenyl oxy. 11-dodecenyl et hoxynet hyl ,

propyl oxynet hyl , al%ﬂ met 2y { Hoxycarpanyi , 1-1
propyl oxycar bonyl, 1-nmethylpro "o§yﬁé?b | ) et hoxy,
1- (et hoxycar bonyl ) et hoxy, ~acet/8x ryl - ox¥,

1-fluoropropyl. 1-fluoropentyl, 1-chloropropyl, 2-fluoropropyl,
2-fluoropentyl, 2-chloropropyl, 2-fluoro- propyloxy. 2-fluorobutyl oxy,
2-f 1 uoropentyl oxy, gnk}eoh Ol ey 1¥® Ve acd GHH U SHHAINY 3 Yaerdtld UOr obut yl oxy,
2-fluoro- propyl oxyﬁ?abg%wﬁ, Wa1dge ORifatl 0> DY andt TA2I0R3-, _
pentyl oxycar bonyl, RLifl|roy zB3- 2 hwi kida/ 8088 e/ labove

2-f 1 uor o- 4- net hyl pesighbfkieandemyl , 2-chl or opropyl oxy- carbonyl,

1- cganopropyl, 1-cyanopentyl, 2-cyanopropyl, 2-cyanopentyl,

2~cyanopr opyl oxgspectybhhybthe | apmpouhds) aafo-thpergenenal  fompd@ohexyl oxy,

2- cyanopr opyl oxycar bonyl , 2-cyanobutyl oxycarbonyl ,

2- cyano- 3- met hyl but yl oxycar bonyl , 2-cyano-4-net hyl pentyl oxycarbonyl and the
li ke, In general, there are preferred those coppoundg2of forrmula | in which
rings J[err] and [err] each independently stan nsubsti tuted or

hal ogen-, cyano- and/ nmet hy| - s ituted 1, 4- ne or fyor
trans-1, 4-cycl yl/ene\or om gs [err r ef rab)ly I‘AiZI’l RA2) alsé
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A

wherein Z® denotes a single covalent bond or
-CHpCHy~, X1 and X2 each independently

represent hydrogen, halogen, cyano or methyl and RIL,
RZ, z1, m, n and A2 have the above significances.

A further preferred aspect is concerned with the
compounds of the general formula ' :

e | Rl-(-st 4 _f 0—-:(}&-26—; PR 1-3
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wherein z5 and Z6 each independently denote a
single covalent bornd or -CHyCHp- and R1, RZ2, m
and n have the above significances.

In general there are preferred those compounds of
formulae I, I-1, I-2 and I-3 in which Rl denotes a group
R3 and/or RZ denotes a group-R4. There are generally
especially preferred the bicyclic compounds (Rl = R3,



-nentioned heterocycles and/or one of rings [err] (preferably ring [err])

al so signi'fies a ring selected fromthe group consisting of

1-cyano-trans-1, 4-cycl ohexyl ene, bicyclo[2.2.2]octane-1, 4-diyl,

napht hal ene-2.6-diyl, tetralin-2,6-diyl and trans-decalin-2,6-diyl. A
preferred aspect is concerned with the conmpo#inds of forrmula | in which ring
A3 represents trans-1,4-cyclo- hexylene, [err] signifies a single coval ent
bond or [err] a4l » B%ands=for=thp andrbere G rdreyklikki erompeundsi n fornul a |
above pr.eferabl REtarkfs, {4 snktbstd tmted .om halogenm =cPano- and/ or

nmet hyl - -substinuteld 1. 4-phenyl ene or, when a |ow optical anisotropy is
desired, also for trans-1, 4- cyclohexylene A preferred aspect is
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conmpounds of fogphBént.bdnd, 1i:@. atRose cduportids dfeiflormbdaet s a-gr.oup
Refwh and/or [err} sr@otes abaveupn[emgh Rhalenoves gemaoap R3aspecial |y
preferred the bieg%Lbnengnponndsaﬁgetrﬁ :ciaiaﬂexyl and RZ2 denotes
a group R 4-R4-phenyl or trans-4- R4-cyclohexyl.
_&f;

Preferably., z1-z%4 in formula I, I-1, I-2 and I-3
above each stand for a single covalent bond or one of the
groups zl, z2, z3 and Z4 also stands for -COO-,

-00C-, -CH0-, -OCHy-, -CHzCHp-, -C=C-,
-(CH2)30-, -O(CH2)3- or the trans form of
-CH=CH-CH20- or -OCHy-CH=CH-.

Further, there are generally preferred those compounds
of formulae I, I1-1, I-2 and I-3 which have a maximum of 1
or 2 lateral substituents. Preferred lateral substituents
-are cyano and especially fluorine. -

Examples of especially preferred sub-groups of
compounds of formula I are the compounds of the general
formulae ’

. xl 2
I-4
3 \ A 4
A



-7- [errr] = [err], m=n =0 and the tricyclic conpounds ([err] = [err],
[err] =[err] and m=1, n=0or m=0. n =1). The conpounds w th at

| east 4 rings - i.e. the conpounds of formulae I, 1-1, I-2 and 1-3 in which
m and n denote ‘the nunmber i and/or Rl denote$ a group R3-A4-Z3- and/or

[err] denotes a group -Z4-A5-R4 - have, however, distinctly higher clearing
poi nts and | ower vapour pressure. They are therefore especially suitable as
dopi ng substances for increasing the clearing point or as stationary phases
in gas chromat ography. In this case there are preferred those conpounds in

whi ch A4 and A5 each i ndepen |y denote 1,4-phenylene or trans-1, 4-

-cycl ohexyl ene and Z3 angB [ ent _Rond, i.ej_ghose
conpounds of fornulae I, I-1 _ _R ‘denotes a group
[err], 4-[err]-phenyl or tran3- R2—denotes a group
[err], 4-[err]-phenyl or trans-4-R4-cyclohexyl. Preferably, [err] in
formula I, I-1, 1-2 and |I-3 above each stand for a single coval ent bond or
one of the groups [err] and [err] also standsjfor - , -O0C, [err]
-Cerr]C, [err] or the trans formof -CH=CH ¥ or -[err]-CH=CH
Further, there are generally_pr red those co ds of formulae I, -1,

-2 and I-3 which have a nmex?
| at eral substituents are cyano
especially preferred sub-groups of conpo s of

uor yned Ex&mpl es of I-7 -

or 2 kpte al Fubsgituqnts. Preferred
mula | are the conpounds

of Wie general fornul ae [ERR] - 8-
v .
xl XZ x3 x4
3 .
R -—{(::))—1\ ) 77 <i——>}—-g4 .
N_/ . .
LS 12 |
3./ 0\ N8 N 4

‘R : o——/’ Z° — »—rY
S\ TN LT 1-9

wherein n stands for the number O or 1; X1, X2,

L X3 and X% each independently signify hydrogen,

' halogen, cyano or methyl; A® represents '
1l,4-phenylene, pyridine-2,5-diyl, pyrimidine-2,5-4diyl,
pyrazine-2,5-diyl, trans-1l,4-cyclohexylene, trans-1l,3-
-dioxane-2,5-diyl or trans-decalin-2,6-diyl; Z7
signifies a single covalent bond, -COO- or -00C-; 28
denotes a single covalent bond, -00C-, -OCHz-,

-C=C-, -O(CH2)3- or the trans form of
-OCH,-CH=CH-; and R3 and R4 have the above
significances.

Preferably, X1, X2, X3 and X4 in formulae I-1,
I-2, I-4, 1I-7, 1-8 and 1-9 above each independently stand
for hydrogen, fluorine or cyano, especially for hydrogen



[ERR] wherein n stands for the nunber O or 1; [err], [err] and [err] each
|ndependently signi fy hydrogen, hal ogen. cyano or nethyl; [err] represents
1, 4-phenyl ene, pyridine-2,5-diyl, pyrimdine-2. 5-diyl. pyrazine-2,5-diyl,

trans-1. 4-cycl ohexyl ene, trans-1,3- -dioxaneg2,5-diyl or
trans-decalin-2,6-diyl; Z7 signifies a single coval ent bond, -COO or
-0O0C-: [err] dergteiudrshegl e coval ent bond, -OOC, [err], -(Jerr]C, [err]
or the trans formof -[err]-CH=CH; and [err] and [err] have the above
significances. Pref@Babnd, R? ierfdoraotaéelrandni{oroel bes lablgvd -2, |-4,
-7, 1-8 and |- $ralferabdgchavadapradinthyoft indedoh ¢wyske cgmout fl&iori ne or
cyano, especi al |(especihjdyogemaximuf-obrifh| eachneas®3about RR) redwrqtul ae |
and 1-1 to |-9 atons. pFutehabl-yphaﬁérabhnxannﬁxwumnoéa@nﬁ s eththout 18
(especi al |y a nwesidmest RPnandcR4caignipbes ha)ogemporyarons- NGt her,
preferably a maxiGFanosf ~ORE3ef AcRerdéBglyiesRRanddRR4eaglhy nrfres halogen
cyano, -NCS, [erfdependepntly peefenrh Y 51 BF? én@l %18 :
i ndependent | y pﬁ@f@ﬂ@b?}k§ ¥hi 85° ? B}°T hY
whi ch optional | Qﬂﬂg @ Hgng? % § ea@ % ?
I s/are repl aced 1 é r F ene
group is replac 36@Zn §'i'§ RoRigy ﬁaf 568&9&&5 edf] A oo
signi fy hal ogen,_ ngi CS, Perr] ferr] nenatlc and chol esteric
applrcatrons t her re generally preferred short residues [err] and [err]
&7 resi dues wthygarmasnddicohnd2chplebeeabtyappitya tlohofthier € aidn
and pref ggealirnlQge pebfebeetdeshdpesreadabsordi gnd fB4 heeé agen, cyano,
-NCS, [err] or [mesilduelBowitheat maxamphi ofit L2nspfefpeably|y maximun sofecti c
phases) there areamencriong)paeflepreferhbliyg ovapofintbei reshdwés can also
\ signify halogen, cyano, -NCS, -CF3 or -OCF3. For
smectic applications (especially tilted smectic phases)
there are generally preferred those compounds in which
R3 and R4 each independently denote alkyl in which
optionally one >CH-CH< is replaced by >C=CH< and/or
optionally one methylene group or two non-adjacent
methylene groups is/are replaced by -0-, -COO- and/or
-00C- and/or optionally one methylene group is replaced by
-CHX- and the sum of the carbon atoms in R3 and R4
together amounts to at least 10, preferably at least 12.

Preferred residues R3 are alkyl, alkenyl, alkoxy,
alkenyloxy, alkoxycarbonyl, alkenyloxycarbonyl,
alkanoyloxy and alkenoyloxy, especially alkyl and alkenyl
In general, residues R3 with up to 12 carbon atoms are
especially preferred. Preferred residues R4 are alkyl,
alkenyl, alkoxy. alkenoyloxy., alkoxycarbonyl, alkenyloxy-
carbonyl, alkanoyloxy and alkenoyloxy (especially alkyl,

_ alkenyl, alkoxy and alkenyloxy) as well as -halogen
&_ﬁ (especially fluorine and chlorine), cyano, -NCS, -CFj
and -OCF3. In general, residues R4 with up to 12
‘"carbon atoms are especially preferred.

Straight-chain residues R3 and, respectively, R%
are generally preferred. In order to obtain, for example,
chiral doping substances for cholesteric liquid crystals
or for chiral tilted smectic liquid crystals, one or both
residues R3 and R4 can, however, preferably also be
branched-chain chiral and/or can have a group -CHX- 1n
which X signifies halogen (preferably fluorine or
chlorine), cyano or methyl in place of a methylene group.
In order to obtain a high spontaneous polarization for
chiral tilted smectic applications, the centre of



]

R3 and R4 each independently denote al kyl in which optionally one >CH CH<
Is replaced by >C=CH< and/or optionally one nethylene group or two

non- adj acent net hyl ene groups is/are replaced by -O, -COO and/or -00C
and/or optionally one nethylene group is replgaced by -CHX- and the sum of
the carbon atons in R3 and R4 together ampbunts to at |east 10, preferably
at least 12. Pregheraedeyesideescherstamdteimg lofl thal kdayn, oal tdwey halogen

al kenyl oxy, al kexyepabonyhbs ti keeyt bxstoaribrpdef ealabdyopoxyoged to the

al kenoyl oxy, espengasygtemnkyfonnexamikknyin the denoral2-posditdeds oR3 thiet h up
to 12 carbon atpesidue B3peciRf! Fyrdtiers che F!te@fd@rmcéfd t|°e§|°(§t§\9§ 1|d] are
al kyl, al kenyl, canm;/haekah@w%x 8 B Kby FRMFGME W ,\}q & bonyl ,
al kanoy! oxy andgaPREn%/I%xg 3)33%?%‘? %ﬂwe“%ﬂ%@h’;ﬂs 151/18d; r(,%pd.aced
~al kenyl oxy) as WEl+Oas h@PByetndéhet®@Fty fluorine and chlori ne) cyano

-NCS, [err] and [err I n general, re5|dues R4 wit up to 12 ar atoms
are especially Er ef ® ?eHeSSP 3FYhE 2RI nthedy ‘Ek;%e e:'\)és

[err] are gener EF9° Pef §§?E s'lﬁh%r eF R 5% (irf %é;ﬂ?ﬂ

dopi ng substanc§ Ei@ § ;‘g i { @Ef&&dﬁ &%r altlddx{yqd
smectic liquid gi¥shétsx ﬁdOEh MEknown
preferably al sogpg X i s@n ﬁ %’1 havws 53 grlqap @9X- in
whi ch X si gn'f'ﬁgg Osﬁa @éefﬁﬁﬂ mé yornéﬁ@fescmﬂdmebavecxaambwu
“methyl in placepghdaifitth¥l €0BosioUbn (EsPécd11y0 v FH-isomdgh sippntkeneous
pol aii zation fos_pgbsighiohi (EePe6NBLILY Ct RO Dsdnien)S o Him o ree-podsition 10
2 ehirality (i.eespbeibragcbhagzolsbvher yhaf ntioe dhed rhalmgand img @easible
substituent) shhekdrpratemabl yubk akobtE-abkenpel v i IRy-achkanyrh. f4A-abkandls in
‘the 1- or 2- posZEn—emkehyﬂbxyr;esZelaékmybmxﬂmnd:mltmelrlket.healt%rﬁfeﬁﬁ%ﬂt‘%ﬁform
liquid crystall Fnetprasesheadouhleybopdntar DWrRSe Rkt I'Wll%é’%;rk%l‘f 2
non-adj acent metRymaénalgpeapsipss afepeebr hkedibytheycaseds carpyndsoder

The nesophase r§ﬁ§§t1FhéPPM§§ﬁéP§5po§e epEeny}h/-octenyl, B-nonenyl,
_ 9-decenyl, lO-undecenyl, 11l- dodecenyl, 5-hexenyloxy,

6-heptenyloxy, 7-octenyloxy. 8- nonenyloxy, 9-decenyloxy,
10-undecenyloxy, ll-dodecenyloxy and the like are examples
of preferred residues having a double bond in the terminal

ngj position.

The compounds of formula I can be manufactured in a
manner known per se, for example by etherifying an allyl
alcohol of the general formula

R:L 11\3-—22 \ }—\—/0}1
n \ I1
St

with a compound of the general formula

wherein Al, A2, a3, Rl, B2, zl, 22, m
and n have the above significances.

IR e e et e e



response speeds, t he steepness of the transmission curves etc. can al so be
vari ed by choosing the position of the C=C doubl e bond in unsaturated

resi dues such as al kenyl, al kenyloxy and the like. The effect is
fundanental Iy known from Ml . Cryst. Lig. Cryst. 122, 241 (1985), 131, 109
(1985) and 148, 123 (1987). Residues which Have- a double bond in the
1-position (especially the E-|soner) in the 3-position (especially the

E-isonmer) or in theThepeherifi mq Wquee@h]ébr#,;rE)eféfecttﬁé &Rathe
k&igithyl

i ncl udi ng possi BF%sﬁ%‘E%r‘bf ha@éh réﬂ g '
4Z- al kenyl , 2E- %%P
Fur?he(ranyt he do éggn? %é ;the ;hﬁlff ({E’eﬁ? rﬁl ggal‘kﬁg
sspem ally int gmgfﬁ ]nf‘!

octenyl , 8-noggp fa1 Mﬁ&ﬁ@ efe§ 'B*I ee}sboxy,
6- heptenyl oXy, gtgﬁmg ed ekrodnggcenyl oxy,

11- dodecenyl oxypaeﬁlem@alw eq&é)amﬁxﬁu&h rﬁ&igdues having a
doubl e bond in Qhepéeig1npjtﬁxu§i1(11c Koapaighs, of -forrmula | can be
manuf actured in a manner known per se, for exanple by etherifying an allyl
al cohol of the genelfil afosmpdund AR adniula T oypmuaichsofonehe rgmoeeaksternul a
[ERR] wherein group$eim]Rl, RA,argl mnhd@d, ttremithe edtpriffiicances. The
etherification tannpcahchebdfif duteaf fromaforrabily ef per s @ tdferd fdicatipn
azodi car boxyl at §0( éhg allglk m&hmocﬁtdmno@gmwaa)wlax@ %33 Hhen Prgisesshilfe in
an i.nert organi BlsoRgentl Ghra%exidng e < ckithd3 and Bb and rahydro- furan,
dio™n,  di et hyl bEi@gingr@cqups |HGe0+ R zed, (¢H) 3Qmwound of formula |1
can also firstl OﬁEszmverTQﬁFQﬂxﬁﬁzﬁT1 nd, RGHg- qﬁﬂ 9Ito a halide

(preferably the BP é%ﬁ@éﬁ“%t‘h‘é}qﬁfl %ﬁ( berf'é’trI‘FO(?rl after
praferred when FBPFr #PP %D aShR R LHS ¥sp ea‘:lly
trans-1, 4- CyCtheXy&ﬁQegompounds of formula III which have a br1dg1ng
: group -CH=CH-CH;0- or -OCH,-CH=CH- can be prepared in
an analogous manner to the methods described below for the
compounds of formulae I and II. The remaining compounds of .

formula IIl are known compounds or are analogues of known
compounds and can be prepared according to known methods.

The compounds of formula II are novéel. The manufacture
of the compounds of formula I and the preparation of the
conmpounds of formula II is illustrated on the basis of
representative examples in Schemes 1-3 in which AZ,
a3, rl, r2, R3, R4, X1, X2, x3, x4, z1, 22, mand n
have the above significances and R5 denotes alkyl-
(preferably C;-Cyp-alkyl, particularly Cj-Cg-alkyl .
such as methyl, ethyl, propyl. butyl or pentyl):



| f a conpound of fornmula | contains one or nore ester groups in [err] or
[err], then the esterifica- tion can be effected preferably after the
etherification to the allyl ether. Ether groups which may be present in
[err] or [err] [i.e. -O in [err] and [err]-am -bridging groups  [err] ,
[err], -CH=CH-[err] and -[err]-CH=CH] or dioxane and dithiane rings can
be formed before or after the above etheri$¢hemd dn to the allyl ether. The

conpounds of formula Il which have a bridging group -CH=CH-[err]- or
-[err]-CH=CH can be prepared in an anal ogous nmanner to the nethods
descri bed bel ow for the conpounds of fornmulae | and-Il. The renaining

- conmpounds of formula Ill are known conpounds or are anal ogues of known
conmpounds and can be prepared according to known met hods. The conpounds of
formula Il are novel( The n ure of the compounds of fornula | and the
preparation of t hegl aundsl Of f g Il is illustrated on the Bgsis of
representative exanp\es in Jahenes 1-3 in which [err], [err], mand n have

t he. above significances and R5 denotes al kyl (preferably [err]-alkyl,
particularly [err]-al kyl duch as nmethyl, ethyl, propyl, butyl or pentyl):

' - 12 Schene 1 [ERR - 13 tcﬁgs@pfpgﬂz[c%lgg]s I-10  -14-

K,CO;, H,0

oo

o Rl<}A3—-zz}{<::>>_\\_— | _
N n \ COOR’ '

[(CH3)2CHCH2]2A1H

R v
Rl {A3——ZZ\ - OH ) II
\ JAN \_/ | |
I 2 ' _ .
Ho_ztjgézl-azi}nz ITI-1
m
S %

xl 2

o | \ |
Rl<%A3—-ZZ%L<:::>>—\\:—J?—4<i:j;{%Zl—-A29—R2 I-1



Schenme 3 [ ERR] - 15 - The starting materials used in the Schenes are
known conpounds or anal ogues of known conmpounds and can be prepared
according to known nethods. In particular, such conpounds have al ready
variously been described as inter- nediates {gr_the manufacture of other.
liquid crystal conmponents. The above synthesis nethods are especially

sui tabl e for conmpounds” which have no estegcygémelps in [err], [err] and
[err]. On the other hand, conpounds with ester groups can preferably al so
be obtained by using correspondi ng conpounds whi ch each have in place of
the ester group a hydroxy or carboxy group or a group convertible into
hydr oxy or carboxy and carrying out the conversion into the ester only
after the etherification to the allyl ether. Correspondi ng nmethods are
illustrated in Schenes 2 and 3.wther, for the manufacture of conpounds
havi ng a di oxane or dithi ane3*i ng material havkslg a di oxane-or
dithiane ring can be used or (a | us++ated in Schene 2) the di oxane or
dithiane ring can also be forned only after:the etherification to the allyl
ether. The conversion of the conpound oftf fogdula It into the conpound of
formula I-1 and the conversion of the c nd of fornmula Il-1 into the
conpound of formula VI or Xl II can e effected;in the presence
-of a dial kyl azodi carboxyl ate and trj osphine. If desired, a hydroxy
group in the conpound of formula Xl protected by etherification,

e: -g&to t he tetrahydro- pyranyloxy group. The esterification of the

und of formula VIII to the conpoundglof §drnula I-10 or of the conpound
of formula XIll to the conpound of formuNa I~13 can preferably be effected
in the presence of N, N -djcy hexylcar | g,de and VII
4- Q\Vnethylanlno)pyrldlné
Cro,
CeHgN .
(HocH.,) ,cB-R4 X
8,50, 2’2
1 2
1y OOH
" 'Q\\_/ '
VIII N )
X X
x> x4
: 0
- 4
Ho_:z S;—R4 Rl——<<:::>"'\\__/ _ ::>>"R
' ' I-11
- 1X
St
. o 2 3 4

I-10



The etherification of the conpound of fornula Xl can be effected in the
presence of ‘usual bases such as lithium hydride, sodium hydride and the
| i ke. The conmpounds of formula V in which n stands for the nunmber O and
[err] stands for a group R3 are known from EP- A-0107116 or are anal ogues of
t hese compounds. The bicyclic and tricyclit domounds of formula V in which
n stands for the nunber Oor 1 and [err] denotes a group R3-A4-Z3- or n

stands for the nunber 1 and Rl denotes a rr] are on the other hand
novel and are |ikew se an object of the present invention. They are also -
suitable liquid crystal conponents and for the nost - 16 - part

t hensel ves have liquid crystalline properties. Conpounds of fornmula V can

preferably be obtained digec romthe chrrgspondi ng conpounds of fornula
V. This also applies toRcomy PsQf fRTR =i ch contai n Dyl or nore
ester groups in J[err] and/ or~=err] Wwhe€n nd rther conversion into

conpounds of fornmula | is desired4 In an anal ogous nmanner to that which has
been stated above, in these cases,| however, a compound having a hydroxy or
car boxy group or having a group cgnverti bl-e— nto hydroxy or carboxy can be

~used as the starting material and |t hey r edgesgler- group can Pﬁgj troduced
~after conversion into the acrylic jacid es\er./ Especially prefert bi cyclic
- or tricyclic conpounds of fornula|V apgsd he conpounds of the genera
- formul'a [ERR] wherein n stands for the nunmber O or 1, [err] and [err] each
- indiyvidual ly represent a single covalent bond or [err] denotes al kyl and R3
Hga,sf"he above significance. Th npounds of forrmula V-1 have a very | ow
optical anisotropy and at gRhe/sa e rggmar kably broad nematjft phases (or
. in the case of optically acti cpmpounds chol esteric phases) wth high
CIQELing points. Preferred residuxs R3 1n fornulae V and V-1 are

P(C6H5)3

3
R OH . -
—D—M . ’ - A

XII

1 2
. Y X
o
3.
x3 4 )
XIV
V
x1 2 x3 x4




al kyl, al kenyl, al koxy, al kenyl oxy, al koxynethyl, al kenyl oxynmethyl and

2- (aIkoxycarbonyI)V|nyI especially al kyl. These residues preferably have
up to 12, especially up to 7, carbon atons. Straight-chain residues R3 are
generally preferred. R5 in fornulae V and V-{gabove preferably stands for
[err]-altkyl, especially for [err]-alkyl (e.g. ethyl). Straight-chain
residues R are generrgkel ¥tpfeirgredte st Helise@NenOthH0sEndhed Ner it
[err] and [err] ciompbandul ar Vadapogles abt ykandbandeohpoundsi amd ecarovisd ent
bond.. The conpopmeépaskedf ecootding todkiowanméthoded In paeticalamf suoctt ures
wi th one anot hecompghodswhatie oa heeady quadiongiyabeennpesenibed s tiaitiar-
liquid crystal ®efdjatestEonrthe manufactrpewpfi athargbiauhdesrystak he
person skilled c9mpRBeALts. e.g. fromD. Denus et al., [err] Kristalle in
Tabel | en, VEB Deutscher Vérlag [err] . Grundstof findustrie, Le|p2|g, Vol unes
| and 11, and, J0&r abpyay 55 thaghs JRetROAFeRER PP e%ﬂ%&4 i

invention is ac ng qge uﬁFE ﬁEeFﬁ%ﬁ RPtESEeg?E PR Er%%t 1|3mrn1xture

havi ng at | east enf E l.east one,

Ferbrren o'as .gﬁég i 83 1= e 555?@ Eiﬁfn LNy %%ﬁ’“f%s
t

on the other nv@'ﬂttl ?e §ﬁ98 & 6’? Y8t bk Qn@ c$ Pﬁé’ﬁﬁié lthe and

fields. of appl l %t:we@slb ei AHUPhe Oks EOFPOHIFSaPtet Ot HE @tﬁeti‘fi&'&fﬁﬁdw es
in accordance withle &heylngeRét ONCERPe¥PbHALAgMBLHBAE A8P6 BITuEOIR WU to
bo!E 0. 1 to 10@chem¥s Boanéxanple, the mxture can consist of conpounds of
| a On the other hand, e.g. chiral doping substances are often used

onIy in relatlvely antheannﬂqrsthe ganubaatube lof ocaBponnds hawvipener al ,
hovever, the amdioxape conpbthiisnefringrubastarningenatariakbshaving cor dance

wi st he i nvent idd@xameuntsdithianet ringocan. be nged eul £asallbugferaffedbout
5-30 Wwt.%is pr&cdemed2) the dioxane or dithiane ring can also be formed

only after the etherification to the allyl ether.

The conversion of the compound of formula II into the
compound of formula I-1 and the conversion of the compound
of formula II-1 into the compound of formula VII or XIII

&/ ‘ can preferably be effected in the presence of a dialkyl
- azodicarboxylate and triphenylphosphine. If desired., a
hydroxy group in the compound of formula XII can be
protected by etherification, e.g. to the tetrahydro-
pyranyloxy group. :

The esterification of the compound of formula VIII to
the compound of formula I-10 or of the compound of
formula XIII to the compound of formula 1I-13 can
preferably be effected in the presence of N,N'-dicyclo-
hexylcarbodiimide and 4-(dimethylamino)pyridine.

&,; The etherification of the compound of formula XI can
be effected in the presence of usual bases such as lithium
hydride, sodium hydride and the like.

The compounds of formula V in which n stands for the
number O and Rl stands for a group R3 are known from
EP-A-0107116 or are analogues of these compounds.

The bicyclic and tricyclic compounds of formula V in
which n stands for the number O or 1 and Rl denotes a
group R3-A4-73- or n stands for the number 1 and '
Rl denotes a group R3 are on the other hand novel and
are likewise an object of the present invention. They are
also suitable liquid crystal components and for the most



The mixtures in accordance with the invention for nematic or cholesteric
applications preferably contain, in addition to one or nore conpounds of

formula I, one or nor e conmpounds from'the group of conpounds of the general
fornul ae [ ERR] 18 - [ERR] XV
- 19 [ERR| - 20 [ERR] wherein R6.signiftekdat kyl, 3E-al kenyl o

4- al kenyl ; R7 re resents ciano or fI denot e al k or

SEKOTK [Frr] rEeFPFméﬁ Heﬁnﬁéﬁﬁn éﬂ?+§ %F{ﬁﬁ%iﬁ%ﬂﬁqﬁroqﬁf%ﬁ%enyl

-al kenyl or 4-a nMI % rrLf apo = &,
3E-al kenyl, 4-ali gg g yth ggg Cf 8 gﬁﬁ;@iégg' yfoféﬂffwlv
signifies alkox;f_.h g ¥s Eo Tb 5&@@@&
or 1, [err] repsﬁéeB&SmEra ee Cevaﬁse ggoa %42 | #4dor @zr&némgmfues
cyano, alkyl, leygkkeRYkbondkrah ﬁ”! t6' compokRdy | £ (€6 Faul@NDt P65 @ékited.
| E-al kenyl or 41al kaN¥ha1bgbuk ﬁsaheseabsméisowmchEn@é kisgwnh Oxta Oed
3-al kenyl oxy; [abblredent eheckabasesl, Kiibwelér Al Xedympodid ahkeiyg, a
4-al kenyl , al koXydrakyabkepyk Bs¥yograupl SENYACKYY 4 effdupleronesr tibbei ne or
chl orine and X6 igdepohedrbygr ogesarbbugr tap be wiedramethé estdreingifies

al kyl , 3E-al kenwhtefiallkangl thal Besjred@Festéenytaxy oan3bal ketyddwged one of
the groups [errpf&aed fenvprsion into the acrylic acid ester.

Especially preferred bicyclic or tricyclic compounds
of formula V are the compounds of the general formula

on
_ /n N\ coor?

) wherein n stands for the number O or 1, Z5 and 26

o N each individually represent a single covalent bond or
-CH5CH,-, R5 denotes alkyl and R3 has the

above significance.

The compounds of formula V-1 have a very low optical
anisotropy and at the same time remarkably broad nematic
phases (or in the case of optically active compounds
cholesteric phases) with high clearing points.

Preferred residues R3 in formulae V and V-1 are
alkyl, alkenyl, alkoxy, alkenyloxy. alkoxymethyl,
; alkenyloxymethyl and 2-(alkoxycarbonyl)vinyl, especially
o alkyl. These residues preferably have up to 12, espec1a11y
up to-7, carbon atoms. Straight-chain residues R3 are -
generally preferred. '

R® in formulae V and V-1 above preferably stands for
C1-Cyo0-alkyl, especially for Cl—Cg—alkyl (e.qg.
ethyl). Straight-chain residues R> are generallg
preferred. Further, one or both of the groups Z° and
z6 in formula V-1 preferably stands for a single
covalent bond.

The compounds of formulae I and V can be used in the
form of mixtures with one another and/or with other liquid
crystal components. Suitable liquid crystal components are



signifies a single coval ent bond, -COO-, -0OOC-, [err] or [err] and the
other of the groups [err] and [err] signifies a single coval ent bond; and
rings [err] and [err] each independently represent trans-1, 4-cycl ohexyl ene
in which optionally 2 non-adjacent CH2 groups-are replaced by oxygen or

1, 4- phenyl ene in which optionally 1 [err] group or 2 CH2 groups is/are
reptaced by nitriogam i efsrfgabinumblere nesithice peraion) skidledr ip bheeaat,

maxi num of in eaghy cafymoul D.cArepms &tory, . .eFidisisdigey Ka Listailiemiof Taheddeh,
case 7 carbon atVBR.Delitsahien Wegd aign fiigc Sramdsd ofifiindussriigveheipAigor
snectic appli catVohngeshand| L, @aad.t moredvekec magYorc fibeR afe| t ed
snectic phases) ¢RIy i WY AviadilabLien addltlon to one or m)re corrpounds of
formula |, one or more conpoun ds fromthe p of corrpounds ener al

‘ | e 1 &onee
S o (T g e, & Eéiiéif
carbon atons; % :e(ii ai?bc‘{- pse'e(ﬂ' n ' of ﬁlecar

and [err] denot e c?%r n atom;
ring B represents unsuebstltute or Iogen- and/ or rret hyI substituted -
1, 4-phenyl ene; ring gavaRy SPdr ttroarﬁ,el g‘bd@’%'oquﬂlQﬂlye'&%dor onenasbiheked
or hal ogen- and/gindEtdy/che Sisd tHHeHE Rebiladion Pfakted pedperties

i ndependent |y st andl fmldéﬁaafmuﬁﬂrl&aronl c[r&r Amodiit [oFr Icompatinds of
i ndependent |y sigeuhylan Uits Wi ididtt ey imlaa@otrdance with the invention
. ‘_ can vary in a wide range and can amount to about 0.1 to
LN 100 wt.%. For example, the mixture can consist. of
compounds of formula I. On the other hand, e.g. chiral
doping substances are often used only in relatively small
w amounts, e.g. about 0.1 to 10 wt.%. In general, however,
= the amount of compounds of formula I in the mixtures in
accordance with the invention amounts to about 1-60 wt.%.
As a rule, a range of about 5-30 wt.% is preferred.

_ The mixtures in accordance with the invention for
nematic or cholesteric applications preferably contain, in
addition to one or more compounds of formula I, one or

-ckJ more compounds from the group of compounds of the general
formulae
6/ \ \
ot

RG‘CN\>—C\>_R7 XVI
B_/'—>_ oo 7 >_ I



A

-substituted [err]-alkyl or [err]-alkenyl group in which optionally one
[err] group or two non-adjacent [err] groups is/are replaced by -0-, -COO
and/or -OOC-; rings [err] and [err] each independently represent
unsubstituted or cyano-, hal ogen- or |ower _ahlgyl-substituted 1,4-phenyl ene;
Z9 denotes a single covalent bond, [err], -COO or -OOC; [err] and [err]
each independently - S|gnif an unsubstituted or

hal ogen-substituted [err]-al kylygor | group in which .
optionally one [err] group or K cent < groups is/are repl aced
by oxygen; ring [err] represents t ohexyl-ene or unsubstit&VddI
or cyano-, hal ogen- or |ower alkyl- substltuted 1, 4- phenyl ene; [err] and
[err] each independently signify a single coval ent bond, -COO, -QOOC,
[err], [err] or [err]; [err] and [err] each independently signify a
[err]-al kyl or C2-Cl5-al kenyl group in which optionally one [err] group is
repl aced by oxygen; [err] deno}{gs An ted or hal ogen-substituted
[err]-al kyl or C2-C15-al kyl en& up in Lehal Iy one CH2 grougyis

- repl aced by oxygen and/or opti onal ) )youp is replaced by an ester

. group -COO- or -OOC-; rings [err] and [err] €ach i'ndependently represent
unsubstituted or hal ogen-, cyano- and/or nethyl-substituted 1, 4-phenyl ene
in which optionally 1 CH group or 2 CH groups.is/are replaced by nitrogen;
and C* denotes a chiral carbon atom The invention is also concerned with a
| i qukd crystalline mxture having onponents, which is

~ dbarBcterized in that at | eag™" b 5.3 gddnpound of formul a® in
. which n stands for the nunber 0 o RL_de otes a group R3-A4-Z3- or n
' stands for the nunber 1 and [err] group [err]. Preferred m xtures
- aré_those which contain one or nore of the conpounds of fornula V which are
. referred to as being preferred. The anmount of conpounds of formula V in the
. m xture can vary in a wide range and can anount, for exanple, to about 1-50
W .% In general a range qf ab -30 wt.

0
/°/' E XXI
COO — >y_ r12

Rlo_ﬁ<::::>_ N XXII
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| RS XXIII
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preferred. The bicyclic and tricyclic conpounds of fornmula V are - 23 -
preferably used as conponents of nematic or cholesteric nmixtures. The

m xtures preferably contain, in addition to one or nore bicyclic or
tricyclic conpounds’ of fornula V, one or norggconpounds fromthe group of
compounds of formulae I and XV-XXXI'| above. The manufacture of the liquid
crystalline mxtures and of the e ro-optical devices can be effected in
a manner known per se. The Lmgenyion gl | dstrated f rt her by the

foll owi ng Exanpl es. The opticalanti pStés—of chi ounds have in each
case the sanme phase transition t atures absolutely t he sane &Y ues
of the twisting, but with opposite signs. The abbrevi ations used for the
characterization of the phase transitions have the foll ow ng significances:
C stands for crystalline S stands for snectic [err] etc. stand for
snmectic A, B, Cetc. [err] etc. d for_chiral snectic C, F etc. N
stands for nematic N* st aids stands for isotropic.
Exanmple 1 A mixture of 0.5 g o peﬁ\ chblo- hexyl)all}\{%I

al cohol, 0.3 g of 4-nmethoxypheno t hyl / azodi car boxyl at e, 6 g
of trlphenylphosphlne and 25 nl of absol ute tet drofuran was stirred at

., room tenperature overni ght and then concentrated. The residue was suspended
~with 50 m of hot hexane and filtered. The filtrate was concentrated.

. Chromat ography of the residue on sj mnth t ol uene/ hexane (vol. 1:1)

§ and|§?crystalllzat|on f rom met hanod rrtoxyphenyl
: (trans-4-pentyl cycl oheRyl ¥4 ‘ 1) [err] andX¥llp.
' (N—I) [err].

\

Rlo"*<:::>*-coo-<L_;> 17 XX1X
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The (E).-3-(trans-4-pentyl cycl ohexyl)allyl alcohol used as the starting
materi al was prepared as follows: a) A mxture of 10 g of
trans-4-pentyl cycl ohexane- carboxal dehyde and 16 g of ethyl

di et hyl phosphonoacetate [err] was treated drppwi se at room tenperature with
~a solution of 15 g of potassiumcarbonate in 11 m of water. The reaction
m xture was stirred at roomtenperature overni ght and then_.poured into 500
- nl of water and extracted four tinmes with 50 m of hexangXeach tine. The
conbi ned organic phas§§ hed_twi wat er each tine,
dried over magnesi umRsu g rdhatogrékﬁﬁﬂkﬁ
~-the - 24 - residue on ave(13.5 g of
ethyl (E)-3-(trans-4-pentylcyclohexyl)actTylate with b 114-[err]/0.07
nHg. b) A solution of 13.5 g of ethyl (E)-3-(trans-4-

- pentyl cycl ohexyl ) ac Iate 100 d ﬂ? tre
dropwi se at [err] a bgﬁﬁFPe agé?ﬁé%ﬁf?haLEX£ gﬁE E 4 %if%EX%b
sol ution of diisobu F TR e Eéglfﬁ hconpletlon of
the addition the sllg % f %ﬁrg kégila.ggugfggngirwpr
and then treated caqthq gg& § g ggg&by Lﬁ@ | ogigypcid. T
reaction mxture “ﬁiEDQQRS ylnt@Elg 8hyof ¥ehekeapd t Ek@iﬁﬂnlc phase was
separated. The aqueggsaPRaff1vRe bé‘ci—ﬁl(kéﬁ?lSﬁy? \Am:é ¥4 §hifD6s nd1éxy,
di chl or onet hane eachELanengmxyoabl ped1regpDoRy phpsesands ef orstivel mime500
n~ g water, 500 nl cobrconceft rapedspnteasai sinpydr ogealent bbord eosol ution
ard again Wi th 500 riCHgCHyAt eR1Ansignbskgseayhpodr adkiybver nagnesi um
sul phate, filtered aﬂdadhengmtraEedlkEnsllbta4+ehkenY1heR¥%s¢dmetg%ve 10 ¢
of (E)-3-(trans-4-pailkylcytEehtkghydl byl 4ahtbeoylwni RhSbrepragenterr]/ 15
mig, The fol | owi ngad&epyundB-aikehrlonviubacduadlienrlaxy anklbgderobemner
4- Et hoxyphenyl (E)- 3¥@Ppan§lK¥beni?+é}&?@ﬁéxgﬁ?a?ﬂﬁ?nﬁihe4 ah*?py¥(}
[err], cl.p. (N-1) BékeKy. 2E-alkenyloxy or alkenyloxy; X° denotes
fluorine or chlorine and X6 denotes hydrogen,
fluorine or chlorine; R18 signifies alkyl,
3E-alkenyl, 4-alkenyl, alkoxy., 2E-alkenyloxy or
3-alkenyloxy: one of the groups ¥l and Y2
S signifies a single covalent bond, -COO-, -00C-,
’ -CH,CH,-, -CH0- or -OCHp- and the other of
the groups Yl and Y2 signifies a single covalent
bond: and rings A7 and A8 each independently
represent trans-1,4-cyclohexylene in which optionally
2 non-adjacent CHy groups are replaced by oxygen or
1,4-phenylene in which optionally 1 CHz group or
2 CHy groups is/are replaced by nitrogen.

Preferably., the residues R®6 and R8-R18 have a
maximum of in each case 12 carbon atoms, especially a
maximum of in each case 7 carbon atoms.

The mixtures in accordance with the invention for
smectic applications (especially for tilted smectic or
chiral tilted smectic phases) preferably contain, in
addition to one or more compounds of formula I, one or
more compounds from the group of compounds of the general

formulae
=/ /r \\—/ /s



4-propyl oxyphenyl (E)-3-(trans-4-pentylcyclohexyl)- allyl ether, mp. (C1)
[err], cl.p. (N-1) [err]; 4-butyl oxyphenyl
(E)-3-(trans-4-pentyl cycl ohexyl)allyl ether, mp. (C1) [err], [err]-N
[eri], cl.p. (N-1) 61C 4-penty|oxypheny|'TE%LEF(trans-4-pentylcyclohexyl)-
allyl ether, mp. (CJlerr]) [err], [err]-N[err], cl.p. (N1) 54C

4- hexyl oxyphenyl (E)-3-(trans-4-pent \Flohw-v all%l ether, mp.

" (C-[err]) 50C, [err]-N 55C, cl.gf 1) Bes o¥2 wl&xyphenyl

- (E)-3-(trans-4-pentyl cycl ohexyl)- al p. (CJlerr]) [err]xxxiv

. [err]-NTJerr], cl.p. (N-1) 58C, 4-octyl oxyphenyl

. (B)-3-(trans-4-pentyl cycl ohexyl)allyl ether; 4-nonyl oxyphenyl

" (E)-3-(trans-4-pentyl cycl ohexyl)allyl ether; 4-decyl oxyphenyl

(
(
(
(
- (
- (
4
4

E)-3-(trans-4-pentyl cycl ohexyl)allyl ether; 4-cyanophenyl

E) - 3-(trans-4-net hyl cycl ohexyl )4 ether; 4- ophenyl

E) - 3- (trans-4-et hyl cycl ohg&3/| ) s nophenyl4.

E) - 3-(trans-4- propyl cycl ohexyl N : | I XXXV

E) - 3-(trans-4-butyl cycl ohexyl) et\rer, > P 4- cyanophenyl
E)-3-(trans-4-pentyl cycl ohexyl)allyl ether, mp. (C1) [err], cl.p. (N1)
3C, 4-cyanophenyl (E)-3-(trans-4-hexylcyclohexyl)allyl ether;
-.cyanophenyl (E)-3-(trans-4-heptylcycl ohexyl)allyl ether; 4-cyanophenyl

' (E)-3-(trans-4-octyl gyclohexyl Lallyl
(B

et her:_4.f 1 uor oph
E - (trans-4- Pr 98y @ Q &t h 29 r26  XXXVI
o) _

N .
rZ3 47—- pt z¥2~/ﬁi?\ 26 xR
&

-0 Y
G O G

- XXXVII
Y2 3 ) 11 2 28
. r271-c"np-coo— '\L——zl(’-@%z @R
N \—/ \ P _
' ' .. 29
. A e

XXXVIII

wherein R19 and R20 denote alkyl., alkoxy, alkenyl-
0Xy. alkanoyloxy or alkoxycarbonyl with up.to.la
carbon atoms: r and s each independently signify 1 or



Iuorophenyl (E)-3-(trans-4- pentylcyclohexyl)allyl ether, mp. (CG1) 23C
i f| uor ophenyl (E)-3-(trans-4-propylcyclohexyl)- allyl ether;

i fluorophenyl (E)-3-(trans-4-pentylcyclohexyl)- allyl ether, mnp.
[err]; 2,3-difluoro-4-nethoxyphenyl ¢E¥23=(trans-4-pentyl-

cycl ohexyl)allyl eth -
y Xy )a yl e erRZiIB d|f5 oro 4- ethox ghenxﬁ %E - 3- giﬁanslgxpentyl

4-{
3,4-d
3,4-d
(C1)

cyel shexyl)al || et%f%ﬁ g Tockebbog apeee § Crapanty
, 3-di fl uoro-4-prop 15 3 Efa r 4o Yallyk
R éz“%ewéé i

(E) - 3- (t r ans- 4- pent I ted or halog d/or methyl—
E)-3-(trans-4- pentiﬁg%%FQQ%{ggga h%b ngeglpaz g E?eégg ; 2hggggﬁ§ﬁy

E) - 3-(trans- 4-pent %%k 1? hﬁh uﬁhﬁbsﬁgkhleﬁebi]halo en- :
3-di cyano- 4- pentylﬁg lt@ sa4k9qoaylc¥cbo -hexghyal | yl et her;
3-.di cyano- 4- pentbeQ%@yhn(Eml %néi@?nbnbcna Ogrbﬁtybiathy| et her;

, 3-di cyano- 4- pent ylpherw jak cfl,’ arsudshepyukeyekpilabedybyatbyl ether;
fl uoro-4- cyanophemﬁoo@Ehna/btramecdapmanybcpél0D2hanglpélé§bhether
f 1 uor o- 4- cyanopheriyldeplend@ntilyareptesentyuagobetiborell) akl gyanoher ;

f 1 uor o- 4- cyanophemyl ogen—-3-oftt nawers alayilysopsktdtuiedy u)AprEnﬁinap, 29

f 1 uor o- 4- cyanopheMﬁno@Eﬁ-@-@umwds—¢owadpytc engd- h@ﬂypﬁakbyk°€ﬂber

f | uor o- 4- cyanophem@oQ-E r@@ﬁans ndy RE cBéChhéﬂ9P§8PﬁgptéYher m p.
c I 51C 4-(trans-signd )E!a\r&@ﬁﬁpr bplogenrgpbskituted

18-

1
Qp-ropyl cycl ohexyl )alqu‘lcm'ﬁérk'Y 4e) s g o@lfmﬁgngzg éﬁ?lm

(B)-3-(trans-4- -pr. @ﬂ
oups is/are ‘replace by oxygen. ring D4 represents
K«’ : trans-1,4-cyclohexylene or unsubstituted or cyano-,
halogen- or lower alkyl-substituted 1,4-phenylene;
z10, zl1l and zZl2 each independently signify a
single covalent bomd, -C00-, -00C-, -CH;CHj-.
-OCH,- or -CHp0-: R27 and RZ9 each
independently signify a C3-Cigs-alkyl or
Cy-Cig-alkenyl group in which optionally one CHjy
D . group is replaced by oxygen; RZB denotes an
B unsubstituted or halogen-substituted C;-Cj;g-alkyl
or C2-Cyg- alkylene group in which optionally one
CH; group is replaced by oxygen and/or optionally
one CHz group is replaced by an ester group -COO- or
-00C-; rings El and E2 each independently '
represent unsubstituted or halogen—, cyano- and/or
methyl-substituted 1,4-phenylene in which optionally
1 CH group or 2 CH groups is/are replaced by nitrogen:;
and C* denotes a chiral carbon atom.

(
(
2,
2.
2
2-
2-
2-
3-
3-
(

The invention is also concerned with a liquid
' crystalline mixture having at least 2 components. which is
Nt characterized in that at least one component is a compound
of formula V in which n stands for the number O or 1 and
Rl denotes a group R3-A%4-Z3- or n stands for the
number 1 and Rl denotes a group R3. Preferred mlxtures
are those which contain one or more of the compounds of
formula V which are referred to as being preferred.

The amount of compounds of formula V in the mixture
can vary in a wide range and can amount, for example, to
about 1-50 wt.%. In general, a range of about 5-30 wt.% is
preferred. .

The bicyclic and tricyclic compounds of formula V are



4- (4 rans- 4- heptyl cycl ohexyl ) phenyl (E)-3-(trans-4- -propylcyclohexyl)allyl
et her; 4-(trans-4-propyl cycl ohexyl)phenyl (E)-3-(trans-4- - 26
-pentyl cycl ohexyl )allyl ether; 4-(trans-4-pentylcycl ohexyl) phenyl
(E)-3-(trans-4- -pentylcyclohexyl)allyl etherz3 mp. (CG:SB) 56C, [err] 109C,
[err]-N[err], cl.p. (N—I) 136C. 4-(trans-4-heptyl cycl ohexyl ) phenyl

(E)-3-(trans-4- ppefenalklic|whek)dy otonponaia ; -of nematic or cholesteric

4- (trans-4- propyRE %Wﬂfé-x TheHeiKtur ey B ﬁc%‘eﬂ%lm CorH@dny| oy |
ether; 4-(trans- inye?ﬁ 2 t}:om 5%) %’( ;3; %ﬁ%@i& fo:izfd% Y
fheptylcyclohex -4 | 6”@&?
(E)-3-(trans- 4-y- ?ﬁ$k§ 7 3 %gée B °

(E?ag;rinsr4 p{Opylggélg E“illAfﬁgﬂg”lféﬂfé}crystalline mixtures and
Propy 'devic iEc be effected in a manner
4-[2-(trans-4-pepdy KYSLP Y )e phen ? )fg{ :

-(trans-4-propyl cyc ohexyl al |yl ether :
4-[2-(trans-4- hepty|@ﬂ€'9ﬂ@éﬂii@ﬁhﬂé]mré@d Further by the following
-(trans-4-propyl Exshphexy| twé | ot bédErantipodes of chiral compounds have
4-[2-(trans-4-prbpyéayh| cdexythet bymé ppteage Ydgnsdtion temperatures and

- (trans-4-pentyl absd blnealy ) ché ysame healues of the twisting, but with

4-[ 2- (trans-4- peappbsite obkays ) cThe| dpbeeylayi®)n-used for the
- (trans-4-pentyl charatearizatign ef hthe mh3se (TB)igoms [have tI@BC
[err®N [err], cfoploqﬁpg)anm:ilcances
4*2-(trans-4- heptylcyclohexyl)ethyl]phenyl (E)-3-
-(trans- 4- pentylcycl@hexy$é2¥ @ heFystalliné
4-[2- (trans-4-propyl 8ycl of §e¥h§l %ﬁ%@ (B)-3
- (twans- 4- hept yl cycl Bhex§B) aPeyPt %t for eéméctic A, B, C etc.
4-[2- (trans- 4- pentyl $¢¢t 0 x %%h %e@&ﬁ qjral smectic C. F etc.
-(trans-4-heptyl cycl Qhexy 1es B
~4-[2-(trans-4-heptyl gyclo ¥ eg yl E Ets 3-
-(trans-4- heptylcyclohexy
4-[(trans-4- propylcyclohexyl)nethoxy]phenExahghe3
(trans 4- pentyl cycl ohexyl )al |l yl ether;

d- A mixture of 0.5 g of (E)-3-(trans-4-pentylcyclo-
hexyl)allyl alcohol, 0.3 g of 4-methoxyphenol, 0.4 g of
diethyl azodicarboxylate, 0.6 g of triphenylphosphine and
25 ml of absolute tetrahydrofuran was stirred at room
temperature overnight and then concentrated. The residue
was suspended with 50 ml of hot hexane and filtered. The
filtrate was concentrated. Chromatography of the residue
on silica gel with toluene/hexane (vol. 1:1) and
recrystallization from methanol gave pure 4- methoxyphenyl
(E)-3-(trans-4-pentylcyclohexyl)allyl ether with m.p.

(C-N) 45°C and cl.p. (N-1) 46°C.

The (E)-3-(trans-4-pentylcyclohexyl)allyl alcohol used
as the starting material was prepared as follows:

a) A mixture of 10 g of trans-4-pentylcyclohexane-
carboxaldehyde and 16 g of ethyl dlethylphosphonoacetate
(CoH50)2PCH,CO0C,Hy was treated dropwise at
room temperature with a solution of 15 g of potassium
carbonate in 11 ml of water. The reaction mixture was
stirred at room temperature overnight and then poured into
500 ml of water and extracted four times with 50 ml of
hexane each time. The combined organic phases were washed
twice with 500 ml of water each time, dried over magnesium
sulphate, filtered and concentrated. Chromatography of the



4-[{trans-4-pentyl cycl ohexyl ) met hoxy] phenyl (E)- 3-

-(trans-4-pentyl cycl ohexyl)allyl ether, mp. (CSB) [err], [err] 101C,

cl.p. ([err]-1)+116C 4-[3-(trans-4- propylcyclohexyl) 1- propyloxy (E)-3-
-(trans-4- pentyIcycIohexyI)aIIyI et her;

4-[3-(trans-4- pen clohexyl) 1§%Ho
: PALiye@aveeld) S\G[ 8F ],
Do Ei;@?"ﬁt}ﬂ éptpnwérca'ﬁ nﬁrrfl?)gfas e st b

(trans 4- pentylcy ex a Iy her

-(trans-4- propylc oh 3Q u ﬂﬁ n&%yl QE%fSethyl {E)-3-(trans-4-
(trans 4-propyl é te in 100 ml of dichloromethane
- (trans-4- propy. §YQJ 'b¥sﬂh%Qy _YgocEhnd while gassing with

(trans 4- pent yl gyed 100 @1 a 20% solution of diisobutyl-
- (trans-4-pentyl ﬂh@Wd)n%ebu@h%@ﬁahe (BXt3r completion of the
-(trans-4-propyl&dﬁitﬁunqdﬂdﬂdnﬂghanbeWbllow solution was stirred for a
- (trans- 4- pentflcyid oHehdur- 4add theny ltyleateyd- gautiously with 10 ml of
(trans 4- pent y| 254 | lninodhlaldiy astilder The' repatdos mipitame| yhas poured
(E) 3-(trans-4- pkttfpiylleqmntl orfexsalt)%rl dhiecorganic phase was separated.

o & Do e G (R RO P e
;rﬁﬁ}éﬁg_ }pggfyggf 119590

4' -f1uoro- 4- bi.pH¥ h |f§| PcéPﬁgFted

4" {Ruor o- 4- bi p )-y : : | G ii BYR Wih
4~'f | uor o- 4- bi p -%— &r %ir“'ﬁ

*i%r}(al 33:( CARE-14-er I)a }:;4/ )S gi

| pr eny E) "3- (trans hepty - cyclohexyl)allyl ether

The following compounds can be manufactured in an
analogous manner:

3',4" -difluoro-4:
3", 4" -difluoro-4
3' ,M.-di fl uoro- 4-

4-Ethoxyphenyl (E)-3-(trans-4-pentylcyclohexyl)allyl

ether, m.p. (C-1I) 62°C, cl.p. (N-I) 59°C;
P 4-propyloxyphenyl (E)-3-(trans-4-pentylcyclohexyl)-
~ allyl ether, m.p. (C-1I) 72°C, cl.p. (N-I) 50°C;

4-butyloxyphenyl (E)-3-(trans-4-pentylcyclohexyl)allyl
ether, m.p. (C-1) 59°C, Sp-N 43°C, cl.p. (N-I) 61°C;

4-pentyloxyphenyl (E)-3-(trans-4-pentylcyclohexyl)-
allyl ether, m.p. (C-Sp) 41°C, Sp-N 46°C, cl. p. (N-1I)
54°C;

4-hexyloxyphenyl (E) 3- (trans q- pentylcyclohexyl)allyl
ether, m.p. (C-5) 50°C, Sa-N 55°C, cl.p. (N-I) 60°C;

4-heptyloxyphenyl (E)-3-(trans-4-pentylcyclohexyl)-
allyl ether, m.p. (C-Sp) 42°C, Sp-N 57°C, cl.p. (N-I)
58°C;

N 4-octyloxyphenyl (E)-3-~ (trans 4- pentylcyclohexyl)allyl
_ ether; :

4-nonyloxyphenyl (E)-3-(trans-4- pentylcyclohexyl)allyl
ether;

4-decyloxyphenyl (E)-3- (trans 4- pentylcyclohexyl)allyl
ether;

4-cyanophenyl (E)-3-(trans-4-methylcyclohexyl)allyl
ether; _ ' .

4-cyanophenyl (E)-3-(trans-4-ethylcyclohexyl)allyl
ether;

4-cyanophenyl (E)-3-(trans-4-propylcyclohexyl)ally
ether:

4-cyanophenyl (E)-3-(trans-4-butylcyclohexyl)allyl
ether:



ethyl (R -2-(4"-[(E)-3-(trans-4-pentylcycl ohexyl)-

al I yl oxy] - 4- bi phenyl yl oxy) propi onate, mp. (CCh) 77C, SA-Ch 76C, cl.p.
(Ch-1) 83C. 5-pentyl-2-(4-[(E)-3-(trans-4-pentyl cycl ohexyl) -
aIIonxy]phenyI)pyrlnldlne mp. (GN [errl,ael.p. (N1) 144C

5-hexyl -2-(4- [(E)-3-(trans-4-pentyl cycl ohexyl) -

al I yl oxy] phenyl ) pyri ai-dyarophepyl( CEN-3f etradnscd- mEn(9$dﬁcIHﬁﬁiy1)ally1
5-heptyl -2-(4-[ (E¥he8r(tmaps- 4CpEnt GAEQCc]| ohemy| N-1) 43°C;
aIIyIoxy]phenyl)pyr|ﬁ?dYﬂEOPhele(CE&&3fét¥§nS€4 ¢ﬁXXI¢¥91thKY1)allYl
5-octyl -2- (4-[ (E®LBeLtrans- 4- pentyl cycl ohexyl) - aIIonxy]phenyI rimdine,
mp. (Clerr]) 87C §eFanRPPePY} (Eg B-(treng- ﬁfﬂﬁ?tchYGthex alliyl

_ ?nEBO:%”Ct feif]zl [erre:f{’%‘?;]ﬁgﬁ{e‘gwlﬁ% glpoggg%/ﬁé? ;al I Oxlél Ehen(zfzf%/rl n di ne,
g-éétyf 2a(z [(E§ g C¥§H§f§§ﬁ8ﬁ¥é Z érgh§£€?§%g4§$?'Qi&ﬁ%ﬁkﬂﬁﬁﬁ%&%ﬁ%ﬂ%k
5-nonyl - 2- (4-[ (Ey-3- f 8: E§§Z¥| ;ég[_gﬁg g%%l yéent?:fq% ‘Hwégjr%ng

5-decyl -2- (4-[ (B xR
mp. (CS) -35C & §%E@rﬁgfl Fanrik) §—(fkTﬂieirﬂr Y iohexyl)-

3, 4- difluorophengh19 26h I ans- 4-
cyclohexyl)cyclohexyb)@Lhytlﬁbbegneﬁym (é$L®D(éﬁ&hsid-ﬁbndfidﬁcﬂéné&y1)_
3, 4-di fl uorophengh1¥E) eBhét| amsp4-(tranpsifedpt yl cycl o-
héxym cycl ohexyl ) al | gl 3edbeluoBo44dimbthoxgphenyl (E)-3-(trans-4-pentyl-
(Ef 3-[trans-4- (tyabehdxpkha}lylcgthebexyl)cycl ohexyl)allyl ether, mp.
(C—N) 52C, cl.p. (N-2)3103€Cludrbl-derbpbeyphenyl (E)-3-(trans-4- pentyl-
(E)-3-[trans-4- (Grahghﬂx$lm?ylvyceohehex lpecyECohkx 3?cu| 1.t eI m §°C:
(C}kb [err], cl.p. (®B¥ difluoro-4-propyloxyphenyl (E)-3-(trans-4-pentyl-
: cyc ohexyl)allyl ether;
2,3-difluoro-4-butyloxyphenyl (E)-3-{trans-4-pentyl-
cyclohexyl)allyl ether;
4-chlorophenyl (E)-3-(trans- 4-penty1cyclohexyl)a11y1
ether, m.p. (C-I) 55°C;
_ "4-bromophenyl (E)-3-(trans-4-pentylcyclohexyl)allyl
“ ether, m.p. (C-I) 65°C;
e 4-iodophenyl (E)-3-(trans-4-pentylcyclohexyl)allyl
ether, m.p. (C-I1) 66°C;
2,3-dicyano-4-pentylphenyl (E)-3-(trans-4-propylcyclo- .
hexyl)allyl ether;
2,3-dicyano-4-pentylphenyl (E)-3-(trans-4-pentylcyclo- .
hexyl)allyl ether; _
2,3-dicyano-4-pentylphenyl (E)-3-(trans-4-heptylcyclo-
hexyl)allyl ether:.
2-fluoro-4-cyanophenyl (E)-3-(trans-4-propylcyclo-
hexyl)allyl ether: . '
2-fluoro-4-cyanophenyl (E)-3-(trans-4-pentylcyclo-
Mos hexyl)allyl ether: _
2-fluoro-4-cyanophenyl (E)-3-~(trans-4-heptylcyclo-
hexyl)allyl ether; ‘ ’
3-fluoro-4-cyanophenyl (E)-3-(trans-4-propylcyclo-
hexyl)allyl ether;
3-fluoro-4-cyanophenyl (E)-3-(trans-4-pentylcyclo-
hexyl)allyl ether, m.p. (C-1) 51°C:
4-(trans-4-propylcyclohexyl)phenyl (E)-3-(trans-4-
~propylcyclohexyl)allyl ether;
4-(trans-4-pentylcyclohexyl)phenyl (E)-3-(trans-4-
~propylcyclohexyl)allyl ether;
. 4-(trans-4-heptylcyclohexyl)phenyl (E)-3-(trans-4-
-propylcyclohexyl)allyl ether;
4-(trans-4-propylcyclohexyl)phenyl (E)-3-(trans-4-



hi

- 28 - 127C, " 4-fluorophenyl (E)-3-[trans-4-(trans-4-butylcyclo-

hexyl ) cycl ohexyl )al lyl ether; 4-fluorophenyl '
(E)-3-[trans-4-(trans-4-pentyl cycl o- hexyl)cycl ohexyl)allyl ether, mp.
(GN 68C. SB-N 60C, cl.p. (N1) 131C 4-cyang 2-fl uorophenyl
(E)-3-ttrans-4-(trans- 3-propyl - cyclohexyl)ceﬂiohexyl]alIyI et her;

4- cyano- 2- f | uor oppeny 1& Tohddy 14N tdwies;3- pent yl -

cycl ohexyl’) cycl ohexyd]at aﬁs£4¢§§nty%dnuﬂuhékfﬂxgnenywﬂga) -3-(trans-4-
(E) - 3-[ t r ans- 4- ( + pansy Benehd hyd xy Iyadl Igtie et Heay.c Imbex yi -84 )y 15 6ther ;

4- cyano- 3- f | uor opesy | 10V € 3-$4-Mris-3Pq,t redng 3-(N-ohy[136°C:
cyclohexyl)cyclohexy&}attqufﬁ+R§PtzﬁquKQbe%Y¥kﬂhankﬂ(ﬁﬂ NHrang3dc;

4- cyano- 3- f | uor opReAYY1e¥glahexylally) 3
cyclohexyl)cyclohexg GFr3ns A HREOPYY ck iﬁnq Y%ﬂ‘ﬁ) dymanfrdc
4 ﬁyanophenyl E i“‘é\)‘l iﬁhz’flf]a)tﬁl - heﬁyﬁ)cy:*clﬁt}eg%l al lyl
et her
- (B)-3- [trans 4- (fP R Y é 15 ?@ p.
(CN 102G cl .p. (NETS® 3%31?2 % ¥, ; y%a# 13 K c¥elns-

?’I‘réi’s?ﬁ‘éfiﬂﬁjﬁ/ﬂerﬁhhe(rﬁ) -3-

e 1iySether;
ey

(E)-3-[trans-4-(trahg? s
2, 3-di fl uoro-4- et iﬁ 2 I ;
-propylcyclohexyl)cyg Qe y% 6he NP Gpdnt  (EY-3)-
[err]; 2,3-difluog erénEL@p &ﬁ Ané H1yallyBNStHef | rans-
- 4- paopyl cycl ohexyl ) gy ekopexy p@;trwn&;éxﬁlféuwpmamylmwenyl
8y - 3-[trans- 4- (t{epand-4-propy @Wlatmwl))acmnhewé:}allyl ether, mp. .
-(C-N) 54C, cl.p. (N b)[227€raRs34-cofopoeyelgeexyl patipnklghenyl (E)-3-
- (B)-3-[trans-4- (t(anans-4-penpylcycl aexyl )aykybhekhetal | yl et her;
2,3 difluora-4- met hoAypRelytags)4-spdntylcyal¢hexnt)gthyliphenyl (E)-3-
-pentylcyclohexyFxcyanshexyeerlchknhﬁ#!lEaglﬂlf¢ﬁb¢b-4meEho yl
(E)-3-[trans-4-(8B&As-8g-Sa 103°C, Sp-N 110°C, cl.p. (N-1) 123
4-[2-(trans-4-heptylcyclohexyl)ethyl]phenyl (E) 3-
-(trans-4-pentylcyclohexyl)allyl ether: )
4-[2-(trans-4-propylcyclohexyl)ethyllphenyl (E)-3-
: -(trans-4-heptylcyclohexyl)allyl ether: :
; \vj 4-[2-(trans-4-pentylcyclohexyl)ethyl])phenyl (E)-3-
e -(trans-4-heptylcyclohexyl)allyl ether:
4-[2-(trans-4-heptylcyclohexyl)ethyl])phenyl (E)-3-
-(trans-4-heptylcyclohexyl)allyl ether: '
4-[(trans-4-propylcyclohexyl)methoxy]phenyl (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether; o
4-[(trans-4-pentylcyclohexyl)methoxy]lphenyl (E)-3-
- -(trans-4-pentylcyclohexyl)allyl ether, m.p. (C-Sg)
84°C, Sp-Sp 101°C, cl.p. (Sa-I) 1l16°C;
4-[3-(trans-4-propylcyclohexyl)-1-propyloxy (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether:
4-[3-(trans-4-pentylcyclohexyl)-l-propyloxy (E)-3-
" -(trans-4-pentylcyclohexyl)allyl ether., m.p. (C-Sp)
115°C, Sp-N 116°C, cl.p. (N-I) 120°C;
4-[3-(trans-4-heptylcyclohexyl)-1l-propyloxy (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether:;
4'-(trans-4-propylcyclohexyl)-4-biphenylyl (E)-3-
-(trans-4-propylcyclohexyl)allyl ether;
4'-(trans-4-propylcyclohexyl)-4-biphenylyl (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether;
4'-(trans-4-pentylcyclohexyl)-4-biphenylyl (E) 3-
~(trans-4-propylcyclohexyl)allyl ether:
4'-(trans-4-pentylcyclohexyl)-4-biphenylyl (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether:
4'-cyano-4-biphenylyl (E)-3-(trans-4-propylcyclo-
hexyl)allyl ether;




-pentyl cycl ohexyl )cycl ohexyl]allyl ether, mp. (GN) [err], cl.p. (N1)
[err]; 2,3-difluoro-4-propyl oxyphenyl (E)-3-[trans-4-(trans-
- 4-pentyl cycl ohexyl ycycl ohexyl.]al Iyl ether; 2,3-difl uoro-4- butyloxyphenyl
(E) 3-[trans-4-(trans-4- -pentylcyclohexyl)cMnLohexyl]alIyI et her;

, 3-di fl uoro-4- pentyloxyphenyl (E)-3-[trans-4-(trans-

-4 pent yl cycl ohexyl 3 tﬂh%ﬂY%ﬂlﬁﬁE)i?i}LdﬁdyaﬁoP#npﬁﬂpybﬂﬁenyI
(E) 3-[trans- 4-Re¥ kﬂyl FCK% >€’?é%gexyl]ahe\éty(icyclo
. 3-di cyano- 4- nt (t -
- pentyl cycl ohe 3-.di cyano- ent
(E) 3y[t¥ans 4§§${ a ' é%& 'dﬁé §F$§Ppé?% Q%_ - 29

_(frg%;azspfog;Op xy?#gﬁ} B Fﬁq%f%ns -4- pentylcyclo—
4-(trans- 4- prop % gyfl%‘i/ﬁ [ﬁg)arys “(trans-4-heptylcyclo-

-(trans-4- pentyﬁ exy et her;

4- (trans-4-pentyl cys ObexﬂiﬁIﬁﬁibd44ﬁapﬁkd§1¥¥“%E§ 3-(trans-4-propyl-
- (trans-4- propydeyTolodneyly) 3 Thel obeet § al | yl et her;

4-(trans-4-penty|cy$1phexgiﬂxﬂmxn44{ﬁipﬁbdylyimxa4~3—(trans—4—penty1—

- (trans-4- pent y¢xgkdldnerl) 3 tlxl odegt al | yl ether; 4-[(4a[err]H,

8a[ er r] H) - decahydr 03 6] &Y+41Hwe 59~ 2f el phenpltlt HA)-3-dhsaps-4-heptyl-

(E)-3-(trans-4-€¥¢&®h%&tlbm l1)ether:ether, mp. (GJ[err]) [err], SA-N

%g cl.p. (N-1) [eehyl €& &4 >-D(®) -oﬁctrans -4-pentylcyclohexyl)-
di f1 uor o- 4-@ ?* LRhenyLy Hoxy) )%Pkﬁnate- m.p. (c Ch) 77°C,

4-[ (E) - 3- (transSa=pRnfST c?%h%x %T¥ 18338 phenol and 0

di hyl (W?ﬁ@ﬁy Y, c 18 lﬁ
oot oam ”Oif %’f%ﬁ%%wfwrm%lwtw B R LS e
ith 1.4 f - gt hex d T, d t
\rMoom terrpgr gt urg fﬁﬁ%’g f- g%pggginggr J?_%%Hﬁ?ﬂ:r 1%% ll,dr P vvi th
mnce

dlchloronethane of saturated so un1carbonate
sol ution each tlne gngeép;p_yng@_p@g9r3 d@f55%J@uaédgyyy§yygnéﬁynghate and

allyloxylphenyl)pyrimidine, m.p. (C-N) 91°C. cl.p. (N-I)

I o .
1{”{‘. 141°C;

5-octyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)-
allyloxylphenyl)pyrimidine, m.p. (C-Sp) 87°C, Se-N
88°C, cl.p. (N-1I) 138°C; '
5-nonyl-2-(4-[{(E)-3-(trans-4-pentylcyclohexyl)-
allyloxylphenyl)pyrimidine, m.p. (C-Sg) 79°C, Sc-N
102°C, ¢l.p. (N-1I) 138°C;
"5-decyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)allyl-
oxylphenyl)pyrimidine;
S5-octyl-2-(4-[(E)-3-(trans-4- pentylcyclohexyl)allyl—
oxylphenyl)pyridine;
5-nonyl-2-{(4-[ (E)-3- (trans 4-pentylcyclohexyl)allyl-
x;j oxylphenyl)pyridine; .
; 5-decyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)allyl-

oxylphenyl)pyridine, m.p. (C-S) -35°C, S-S 128°C, S-S¢
130°C, cl.p. (Sc-1) 145°C;

3,4-difluorophenyl (E)-3-[trans-4-(trans-4-propyl-
cyclohexyl)cyclohexyl)allyl ether, m.p. (C-N) 48°C, cl.p.
(N-1) l01°C;

3,4-difluorophenyl (E)-3-[trans-4-(trans-4-butylcyclo-
hexyl)cyclohexyl)allyl ether;

3,4-difluorophenyl (E)-3-[trans-4-(trans-4-pentyl-
cyclohexyl)cyclohexyl)allyl ether, m.p. (C-N) §52°C, cl.p.
(N-1I) 103°C;

4-fluorophenyl (E)-3-[trans-4-(trans-4-propylcyclo-
hexyl)cyclohexyl)allyl ether, m.p. (C-N) 75°C, cl.p. (N-1)



concentrated. The crude product obtained was purified by chromatography on
silica gel with toluene. The 2, 3-difluoro-4-dodecyl oxybenzoic acid :
4-1 (E)-3-(trans-4- -pentyl cycl ohexyl)allyl oxy] phenyl ester obtained was
recrystallized fron1ethano| mp. (Clerr])y B8rr], [err]-N[err], cl.p.

(E—I) [err]. The %? E)- 3 (trans 4- pentylcyclohexyl)alIonxy]phenoI used as
the starting mat ar’ ' d ol 0

(E)-3-(trans-4- hfﬁﬁ -3 kﬁgﬁ %G(Sro% ﬁyﬂPB&&%ﬁ%ﬁﬁ?'S g of
di et hyl azodicar n 1 f 59§9T¥rBBQSQth%a%@d45BQ 8fc1o-

t et rahydrof uran ygxé& y1)al1992keteys mmpner clw) P % %hls
gave. 16 g of 4 Eg gb tﬁaqﬁgq- q@lybcyclohexy )aIIonxy] phe oI m p.
97-[err]. The fo rophen®1MRBRYLICT Hrechsl R Q'ﬁraﬂal-ggﬁb'&pyl—

manner: 2, 3- lelclpépoﬂe wawmmqaqwm éthelc(E) - 3-(trans-

- 4-pent yl cycl ohexyl ) &l ¢y ocd-Tentlopheingl, (E)p3-(Crlatis-l) (keank-3fpenty\-

[err], cl.p. (N-éycienetylyldibexydialdydcerhexybenzoic acid

4- [(E) 3-(trans-4- -s¢peryanacyifduerpphenyll dEY-Bhdryransséde(tranp-- 3éﬁbﬁiyl-

EGEEL) gC?N 106prclomexx1¢dgcIbhyxyIZpalwﬂ&bm@ﬁ¢é4 nonylo§¥benzogc aC|d1
trans-4- - i fdverpipheinivil r angstie(tran gr -

74C, [err]-N [er® cl@heﬁl waomy]-gx;n{%l W]l—te ﬂ")rl.p- (C-N) 9§°C(: c;w,

2,3-difluoro-4-d 0i c__acid 4- 3- (tr

)
-pentyl cycl ohexyl %qﬁ (&) éﬁgs)‘ £ P nfol‘
HIQE. gl p. F% i gﬁ §§%" ’W ]6‘1 H}m?é'ﬂ(ﬁ IE {'rr é E
trans- -
[erg]? [eEr] EI{% g % ]13-) %)&Q- %;}}I}Qa terp’lf:o cyé?o[-err])
4-[(E)- 3- (trans- Xy%g enyl %Qter 4- ethgxyéen20|c
aci\d.4-[(E)-3- (trans449£§ﬁ$ | )h%X |t)r%|ﬂsy-|4‘l)‘(3f]dmﬁs‘1ﬁl p%"htt?rlcyclo-
4- propyl oxybenzopgy@¢) %a(ﬂlﬁpqn%t‘he&enw FYA@N) 102°C, cl.p.
{N-I) 165°C;
2,3-difluoro-4-methoxyphenyl (E)-3-[trans-4-(trans-4-
-propylcyclohexyl)cyclohexyl]lallyl ether:
_ 2,3~-difluoro-4-ethoxyphenyl (E)-3- [trans 4- (trans 4-
A -propylcyclohexyl)cyclohexyllallyl ether, m.p. (C-N) 65°C,
S cl.p. (N-1) 136°C;
3 2,3-difluoro-4-propyloxyphenyl (E)-3-[trans-4-(trans-
-4-propylcyclohexyl)cyclohexyllallyl ether;
2,3-difluoro-4-butyloxyphenyl (E)-3-{trans-4-(trans-4-
-propylecyclohexyl)cyclohexyllallyl ether. m.p. (C-N) 54°C
cl.p. (N-1I) 127°C;
2,3-difluoro-4-pentyloxyphenyl (E)-3-[trans-4- (trans-
-4-propylcyclohexyl)cyclohexyl]lallyl ether;
2,3~-difluoro-4-methoxyphenyl (E)-3- [trans 4-(trans-4-
~pentylcyclohexyl)cyclohexyl]allyl ether:
2,3-difluoro-4-ethoxyphenyl (E)-3-{trans-4-(trans-4-
: —pentylcyclohexyl)cyclohexyl]allyl ether., m. P. (C-N) 51°C,
N cl.p. (N-I) 140°C:
2.3-difluoro-4-propyloxyphenyl (E)-3-[trans-4-(trans-
-4-pentylcyclohexyl)cyclohexyl]allyl ether;
2,3-difluoro-4-butyloxyphenyl (E)-3-{trans-4- (trans -4-
-pentylcyclohexyl)cyclohexyl]allyl ether;
2,3-difluoro-4-pentyloxyphenyl (E)-3-[trans-4- (trans—
—4-penty1cyclohexy1)cyélohexyl]a11y1 ether;
2,3-dicyano-4-pentylphenyl (E)-3-[trans-4-(trans-4-
—-propylcyclohexyl)cyclohexyl]allyl ether;
2.3-dicyano-4-pentylphenyl (E)-3-[trans-4-(trans-4-
-pentylcyclohexyl)cyclohexyl]lallyl ether:
2,3-dicyano-4-pentylphenyl (E)-3-[trans-4-(trans-4-
-heptylcyclohexyl)cyclohexyllallyl ether:



hexyl )al | yl oxy] phenyl ester; 4-butyl oxybenzoic acid
4-[(E)-3-(trans-4-pentyl cycl o- hexyl)allyl oxy] phenyl ester;
4- pent yl oxybenzoi c acid'4-[(E):3-(trans-4-pent | cycl o-
hexyl ) al | yl oxy] phenyl ester; hexyloxybenzoi 5cid

4-[(E)-3-(trans-4- pqpt d O gf/(g& %Qg esksr _
2 hept oxybenmmﬁm LI5S zéwﬁli?m JolETs, [rrans-
hexyl)allyloxy]phenw_ 1 (E)-3-[trans-4-
4- (E) - 3- (t r ans-A-peii a:eé wmm& K;am& cther:

%Ee%jw_ ._%

~4-nonyl oxybenzoi ¢ aawkek-a[:(sc—)trﬁpéﬁtfﬁnﬁy dEeYehel eyyh)akkkhaxyl phenyl
ester; 4-decyl oxyfaras -0 -aui cbykd¥d)oliexil ye1oheeR1yheY¢loether: -
hexyl )aI | yl oxy] phenyl- @@taars - 4 +perst ¥ eyt Tohexyd|) phexngle ¢y baxy kiranaciad
4-[(E) - 3- - (transtVeansyaq et yoleygl gl xyll )eyelphexryll Jailel; ether:
trans- 4- et hyl cycl ohekdriddamthBan Herﬂnahyﬂqpeﬁﬁ—®entyl-za-naphthyl]—
-(trans- 4- pentyj%?ﬁﬂ@hgﬁzugw qnig%?nﬁnnyhgymdphexyl)a11y1 ether, m.p.
t rans- 4- propyl ¢ G d G- E)(NS-U 172°C
-(trans-4- pentylcyclohexyl)alIonxy]phenyI ester; '
trans- 4- but yl cycl ohexanecar boxylic acid 4E 2
-(trans-4-pentyl cycl I he /|, ester:
«trans-4- pentylcngqﬁa _é%? 3 ce;ofyginzo1c aclg. 1. 8ng
(tr ns-4 pentyl WC Y QF F\é é E E gg 8#&@
%Ek%q g8 tiogr
i dgdntier tadcaytcy a0 I f
2 pentyl 1 3- ﬁfqpaﬁﬁ@ 1dHb:3M A r s a i idRNE THRS m &% E@ W 2@ QédgaQ
4- t0|Uenesu'phOdeﬁ“ﬁéﬁpé@ﬁ%dﬁé“dVé%ﬂfEh o hbﬁ P kkbPEql 0& glﬁega%e
wi ot he resul tiwags Eit1aIt deeiwio: i gt d i1 AbfthabieU b aReaUEkY ce THERR 40dmaPs
of tiethyl am ne ofersaraddakd & ddiaun eantionats XblueioAf £aehCe@hengniiN€hen
m xture was washddhviwated) mricfd Wvendidgnesidmoganphatkboaage sol uti on and
twice with 20 nicarfcemettrert eshclThe nerudly ipadbdmeer opedinedswhphpueigidd by
concentrat ed. Crohgrestadgrggaphyofon hel kigsi died enitdi kodaegel ®heh tol uene and
recrystalI|zatl@n3Hdﬁﬁkng%ﬂq%KQQQEEYKFHMb?DZDBCﬁaGﬁd 4- [éﬁ) 3- étrans -4
Y- X¥his)k kﬁ#q nyAerekter obtained was
ii?ns S-pentyl :;g§f§§¥§lllzeg from etha?ﬂf%ni.p. (g gc) 73°C, Sc-N
' 124°C, cl.p. (N-I) 137°C.

The 4—[(E)-é—(trans—4—penty1cyclohexyl)allyloxy]phenol
used as the starting material was prepared as follows:

10 g of (E)-3-(trans-4-pentylcyclohexyl)allyl alcohol
26 g of hydroquinone, 8 g of diethyl azodicarboxylate,
12 g of triphenylphosphine and 500 ml of tetrahydrofuran
~were reacted in an analogous manner to Example 1. This
gave.1l6 g of 4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxy]l-
phenol, m.p. 97-98°C.

The following compounds can be manufactured in an
analogous manner:

2,3-Difluoro-4-heptyloxybenzoic acid 4-[(E)-3-(trans-
—4-penty1cyclohexy1)allyloxy]phenyl ester, m.p. (C-Sp)
66°C, Sc-N 95°C, cl.p. (N-I) l44°C;
2,3-difluoro-4-octyloxybenzoic acid 4-[(E)-3-(trans-4-
-pentylcyclohexyl)allyloxy]lphenyl ester, m.p. (C- -Sc)
76°C, Se-N 106°C, cl.p. (N-1) 1l43°C;
2,3-difluoro-4-nonyloxybenzoic acid 4-[(E)-3-(trans-4-
-pentylcyclohexyl)allyloxy]phenyl ester, m.p. (C- -S¢)
74°C, Sc-N 1l4°C, cl.p. (N-1I) l4l1°C;



aIIonxy]phenyI)-I 3- di oxane. - 31 - The .

4-[(E)-3-(trans-4- pentylcyclohexyl)alIonxy]- benzal dehyde used as the .
starting materital was prepared as follows: 2.9 g of 4-hydroxybenzal dehyde,
5.0 g of (E)-3-(trans- -4-pentylcycl ohexyl)agpyl alcohol, 4.1 g of diethyl
azodi carboxyl ate, 6.2 g of triphenyl phosphine and 100 ml of tetrahydrofuran
were reacted in an @nakldgélinomantedetyldxybghzoict acidve-H(B)RBoftrans—-4-
4-[ (E) - 3- (trans—2epéatlgicyehexy hexylybéxyl phgvbneateehymep ( M{@-SEGHU- 55C) .
The fol l'ow ng cGﬁﬁ@unés Uahlﬁécnaﬂhfncttmfib|h4@hCanaIogous manner :

t rans- 5- Met hyl - 42[n§y)£1§1 PEANS-un :s? kennekgl acid 4-[(E)-3- (trans-
aIIonxy]phenyI 4-pe ohexyl)all phenyl ester, m.p. (C-Sg) -
trans- 5- et hyl - ?Z g % aﬁs ﬂlpPo t&bl%ﬁé°

al |yl oxy] phenyl Hzi i e{'g%% 3¢ H%lt%r E?n%-4 PentY1°Y°1°-

e R R e i e

al 1 yl oxy] phenyl’) xybenzoic ac trans-4-pentylcyclo-
tr ans- 5- pent y! - %esm[) e ottt snacas Pedpd oVl R3S “pentyley

al I yl oxy] phenyl) -1, 3-@ue¥2bRybenzoic acid 4—$(E) -3-(trans-4-pentylcyclo-
trans- 5- hexyl - 2h@&yh0Eliﬁibkygpﬁeﬂyprgyuépyc ohexyl) -

-allyl oxy] phenyl) -1, 3-geaxghexybennsi &-depd y4- P(EN-B-(trans-4-pentylcyclo-
(E)-3-(trans-4- pemwybaydymbnxybhenmlIqﬁnaqjphenyl) 1, 3- di oxane;

t raMs- 5- net hyl -2 (44EQE¥¥30$Ybansoncp@mi@lﬁyb(ﬂheiy(?!ans 4-pentylcyclo-
ényony]phenyIP3¥¥Q éﬂéY&ﬁKY]PhenYl ester;

trans-5-ethyl ' -2- 445 EEISIQKYhﬁéquﬁeﬁ¥y¢c&t[ﬁﬁéx?f}trans -4-pentylcyclo-
al | yl oxy] phenyl pexyd)gildyxAnxy Jphenyl esteér;

tr&ns- 5- propyl - &4

4 Y4¢ ojc rans-4-pentylcyclo-
Iyl henyl gg g?gﬁgnzﬁl p‘e%@.ﬁg/' FyiEheyfy

al'l yl oxy] pheny ﬁ n z 1 trans-4-pentylcyclo-
trans-5-buty|- (Eg §% ?ﬁgeﬁy c@c(ﬁﬁéx%Tﬁ -pentylcy
aIIonxy]phenyI
trans- 5- hexyl %Y § g;i%ﬁgzg; e%? c@c‘&%éx@Tftrans 4-pentylcyclo-
aIIonxy]phenyIf % & ﬁethylcyclohexanecarboxyl1c acid 4-[(E)-3-
L. -(trans 4-pentylcyclohexyl)allyloxylphenyl ester;
\V” trans-4-ethylcyclohexanecarboxylic acid 4-[(E)-3-

-(trans-4-pentylcyclohexyl)allyloxy]phenyl ester;
trans-4-propylcyclohexanecarboxylic acid 4-[(E)-3-
-(trans-4-pentylcyclohexyl)allyloxylphenyl ester;
trans-4-butylcyclohexanecarboxylic acid 4-[(E)-3-
-(trans-4-pentylcyclohexyl)allylokylphenyl ester;
trans-4-pentylcyclohexanecarboxylic acid 4-[(E)-3-
-(trans-4-pentylcyclohexyl)allyloxylphenyl ester, m.p.
(C-Sp) 119°C, Sp-N 123°C, cl.p. (N-I) 156°C.

Example 3

A solution of 0.5 g of 4-[(E)-3-(trans-4-pentylcyclo-
hexyl)allyloxylbenzaldehyde and 0.3 g of 2-pentyl-1,3-
-propanediol in 50 .ml of toluene was treated with 0.05 ¢
of 4-toluenesulphonic acid. The mixture was heated to
boiling for 2.5 hours, with the resulting water being
distilled off simultaneously. Then, 4 drops of
tiethylamine were added to the reaction mixture. After
cooling the mixture was washed with 20 ml of 1N sodium
"hydrogen carbonate solution and twice with 20 ml of water
each time, dried over sodium sulphate and concentrated.
Chromatography of the residue on silica gel with toluene
and recrystallization from ethyl acetate gave 0.15 g of
trans-5-pentyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)-
allyloxylphenyl)-1,3-dioxane.



trans-5-heptyl -2-(4-[(E)-3-(trans-4-pentyl cycl ohexyl) -

al I yl oxy] phenyl ) -1, 3-di oxane. Exanple 4 1.4 g of

4- hydr oxy- 2-fl uorobenzonitrile, 3.3 g of
4-[(E)-3-(trans-4-pentyl cycl ohexyl)allyl oxy] Bgnzoic acid, 2.5 g of

N, N - di cycl ohexyl carbodiimde, 0.1 g of 4-(dinethylam no)pyridine and 100.
m of dichl or onet harkthenar—g (BYa3-gdt dansa -peatydeye loherel a1 Fxawphe 2.
Thi s gave 1.5 g beinzaldebyd® (useshssi-ghentsitacydinghaaykrabllyiwasopybbanadi as
aci d 4-cyano- 3- ﬁMGdﬁ%pﬁenyl ester; mp. (C—[err]) [err], [err]-NTJerr],
cl.p. (N-1) [err]. The 4-[(E)-3- (trans pent cyclohexyl)allyloxy]

32 - benzoic acid uded & afhd-hydnoxybennad dﬂas5?pe gap&d (B3- BeKtca&s—A
sol ution of 4 gﬂﬁﬁﬂﬁqqﬂﬁctﬁkqn%ﬁﬁikﬁ @Péa g of diethyl -

hexyl )al | yl oxy] I3&9£ aﬁre?an Mulﬂ&ewlekaﬁahéns apd 100 ml o
acetone was tre fed:ed ‘@Pcfﬁgﬁ% 8ﬂt’~°g?H§ H??PGFet\R/as
stirred at roomg rté’ f‘ﬂT elqh d 4 E Egt‘ﬁ PeBt¥icyelo-
wat er. The preci p| By 48 \R/as ? d of f, washed
portionwi se with wa [ [ u T t

recrystal | i zed fy %1 oA % c%n%é)\ﬁgﬁ% @Fn %@ fbHAFaREQEYS iR%3n
4-[(E)-3-(trans-4-penty cyglo exyl)aIIyI oxy]ben20|c acid;, mp. 214-215C

The followi ng conpowjgnsCan et iy aGl e '3[1(%Eaﬁ@ahQBQUéyﬁ!@?EQBhexyl)-
4-[ (E) - 3- (t r ans-aA-1pnexy 1oHEngneal ,)3ald ivx@agl; benzoi ¢ acid
4-cymno- 3- f | uor opheryan@siserethyl-2-(4-[ (E)-3-(trans-4-propylcyclohexyl)-
21 (E) - 3- (t r ans-a4-Lydrixy Jpheingtiaal,)3aldidxang);benzoi ¢ aci d 3, 4-di f | uor opheny
ester, mp. (CGN 93CanseS-podnydi—Z-(4ci[.(B)-BN(kraheralpropylcyclohexyl)-
4- [(E) 3- (t r ans-24-1rlexy Jepsiniaxl . Badd ipix@nglibenzoi ¢ aci d
4- &yano- 2- f|u0r0phemﬂaq§ﬁ§ﬂbutyl -2-(4-[(E)-3-(trans-4-propylcyclohexyl)-

[ (E) - 3- (trans-241¥ )%ﬂ i %F]ben20|c acid

4-
4- cyano- 2- fluorogqﬁqgggﬁggﬁ ent 1 2~ (4 [( (trans-4-propylcyclohexyl)-
4-1(B) - 3- (trahs S hex)ghge¥ Hﬁﬁggfkb?@%ghs 4-propylcyclohexyl)-

allyloxylphenyl)-1,3-dioxane;
trans-5-heptyl-2-(4-[(E)-3-(trans-4- propylcyclohexyl)-
s allyloxylphenyl)-1,3-dioxane;
'ﬁ\/' trans-5-methyl-2-(4-[(E)-3-(trans-4- pentylcyclohexyl)—
' allyloxylphenyl)-1,3-dioxane;
trans-5-ethyl-2-(4-[(E)-3- (trans 4-pentylcyclohexyl)-
allyloxylphenyl)-1,3-dioxane;
trans-5-propyl-2-(4-[(E)-3-(trans-4- pentylcyclohexyl)—
allyloxylphenyl)-1l,3-dioxane; '
trans-5-butyl-2-(4-{(E)-3-(trans-4-pentylcyclohexyl)-
allyloxylphenyl)-1,3-dioxane; _
trans-5-hexyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)-
allyloxylphenyl)-1,3-dioxane;
trans-5-heptyl-2-(4-[(E)-3-(trans-4-pentylcyclohexyl)-
oA allyloxylphenyl)-1,3-dioxane.

JD

Example 4

1.4 g of 4-hydroxy-2-fluorobenzonitrile, 3.3 g of
4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxylbenzoic acid,
2.5 g of N,N'-dicyclohexylcarbodiimide, 0.1 g of
4-(dimethylamino)pyridine and 100 ml of dichloromethane
were reacted in an analogous manner to Example 2. This
gave 1.5 g of 4-[(E)-3-(trans-4-pentylcyclohexyl)allyl-
oxylbenzoic acid 4-cyano-3-fluorophenyl ester; m.p.
(C—SA) 54°C, Sap-N 68°C, cl.p. (N-I) 1l45°C.

The 4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxy]-



acrd 4 cyano 2-fluorophenyl ester;

4-[(E)-3-(trans-4- pentylcyclohexyl)alIonxy]benzorc acid 4-fl uorophenyl
ester, mp. (GN [err], [err]-N 102C, cl.p. (N1) 132G

4-[(E) 3-(trans-4- pentylcyclohexyl)alIyloxykhpnzoic acid 4-chl orophenyl
ester, mp. (GSA) 131C, [err]-Nferr], cl.p. (NI) [err];

4- [(E) 3- (transbgnpehe a@mlmws aﬂhqlsb@qﬁam:zma:tmral &iﬁ@’ﬂw&w as

ester, mp. (CFerteysizecC, [err]- [err] cl.p. (N-1) [err];

4- [(E) 3- (trans 4- pent Ic clohexyl)al y benzoic acid 4- |odophenyl.
ester, mp. (Clerr % rg ;; Q@@ﬂgffﬂﬁnsnt¥lcYCIO-

[ (E)- 3- (trans 4E§ éﬁ tone was treated dropwi | %%rer
m (GCN 79C, ; P se wi- ‘

p. £

4-[(E)-3-(transs p@pi Pé/ efyi t'&/rl 28 f t'%'ié'ig'
 4-T(E

Rt S b

aci d 4-propyl pheny! cﬁ@d@rprdh ct was recr sta111zed from et nol a ave
(E)-3-(trans-4-pentyl 6y cporexgd p@dy-d Y Y70 e rAG 1E v Q}Héa rﬂyl Sst er ;
4-[(E) - 3- (transeﬂypmzfdwed@m%ﬁ)ﬁl |M4oxm]sb@20| c acid 4- pentyl phenyl
ester; - - 33 - 4-[(E)-3-(trans-4-pentyl cycl ohexyl)allyl oxy] benzoic acid
4- methyl ester; 4-[THR -BoXTowinsy Lqududasy Saahevwey Inaaidsdcvnddaenzoiag aci d
-et hyl ester; dnﬁlQGQuésqanmss 4-pentyl cycl ohexyl ) al | yl oxy] benzoic acid
opyl ester; [ (E)-3-(trans-4-pentyl cycl ohexyl)allyl oxy] benzoic acid
e butyl ester; é{zL@xfammmmmmmewn)wmwwmowd
4- pent y| ester ac1 cyano-3-fluorophenyl ester:
. 4-[(E)-3-{trans-4- pentylcyclohexyl)allyloxy]benzoic
\MJ acid 3,4-difluorophenyl ester, m.p. (C-N) 93°C, Sa-N
88°C, cl.p. (N-1) 1lll°cC;
4-[(E)-3~(trans-4- propylcyclohexyl)allyloxy]ben201c
acid 4-cyano-2-fluorophenyl ester; -
4-[(E)-3-(trans-4- pentylcyclohexyl)allyloxy]ben201c
acid 4-cyano-2-fluorophenyl ester;
4-{(E)-3~(trans-4- heptylcyclohexyl)allyloxy]ben201c
Nl acid 4-cyano-2-fluorophenyl ester;
4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxylbenzoic
acid 4-fluorophenyl ester, m.p. (C N) 105°C, Sp-N 102°C,
cl.p. (N-I) 132°C:;
4-[(E)-3-(trans-4- pentylcyclohexyl)allyloxy]ben201c
acid 4-chlorophenyl ester, m.p. (C-Sp) 131°C, Sp-N
135°C, cl.p. (N-1) 155°C;
4-[(E)-3-(trans-4- -pentylcyclohexyl)allyloxylbenzoic
acid 4-bromophenyl ester, m.p. (C- Sa) 136°C, Sp-N
145°C, cl.p. (N-1) 157°C;
- 4-[(E)-3~-(trans-4- pentylcyclohexyl)allyloxy]ben201c
acid 4-iodophenyl ester, m.p. (C- Sa) 131°C, Sp-N
L 143°C, cl.p. (N-1) 152°C;
4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxylbenzoic
acid 4-cyanophenyl ester, m.p. (C-N) 79°C, cl. p. (N-I)
170°C;
4-[(E)-3-(trans-4-pentylcyclohexyl)allyloxylbenzoic
acid 4- ~-methylphenyl ester;
4-[(E)-3-(trans-4- pentylcyclohexyl)allyloxylbenzoic
acid 4-ethylphenyl ester;
4-[(E)-3-(trans-4- pentylcyclohexyl)allyloxy]ben201c
acid 4-propylphenyl ester:
4-[(E)-3-(trans-4- -pentylcyclohexyl)allyloxylbenzoic
acid 4-butylphenyl ester;
4-[(E)-3-(trans-4- -pentylcyclohexyl)allyloxylbenzoic
acid 4-pentylphenyl ester:



Exanpl €5 A mixture of 0.1 g of sodium hydride and 25'm of tetrahydrofuran
was treated with 0.5 g of trans-4-propyl- cycl ohexanol while gassing with
nitrogen, stirred for a further 2 hours, then treated with. 1.0 g of
(E)-3-(trans- -4-pentylcyclohexyl)allyl bromM3e and subsequently heated to
[err] overnight. Therﬁafter t he reactlon m xture was treated with 500 n

of water and exf raﬁ?g (B hud - i? S v TREREY IRY Prohrkidne adip %y ke nzpds

conbi ned organlc

dried over magngs %E E]T?%ltr%m%f?%’{% Ogg'mc)eaﬂﬁy\fé%r]b%ﬁ%hrlgsr‘deue
ified b
t rans- 4- pr opyl zygm £ ﬁ,@f fm by A bt ckienzats:

obt ai ned was recrysiat Ef ngﬁﬂguxﬂ fﬁcjéyaﬂexjﬁyéiﬁyygifhggdaoqf pure
product with maecid Glputerrestdie (E)-3-(trans-4-pentyl cycl ohexyl)allyl
bronmi de used as theasf ¢} +319( td 88 Bl pariesy I RN ML) a1Qly104G7 ] ba nFoticur e of
9 g of (E)-3-(tacid-4-pemtyl cstedhexyl )- allyl al cohol, 12.3 g of

tri phenyl phosphine and 50 m of dichloronmethane was treated portionw se
wWithin 10 mnutes with 15.6 g of tetrabrBxemplbabe at [err] and while
gassing with nitrogen._ The reaction mxture was stirred at roomtenperature
for 4 hours and t heh BHRERER ref Q- 1 Theof csadjipn iy ridey ande @5 m130E ni of
hexane, the m xtSFEANESLQEBTRR ‘l’%s 'e’f%jrp%d“t% D%ed @t HEADFTdcRHOPlehy
resul ted was f|f¥% ahex, ?°{wﬁﬂ& < |QH Q?qma§ fgnﬁﬁ§téd and

t he™ esi due was_ %%
T e, e % RAE aéﬁﬁmﬁ;rl fise

follomﬁng conpo °¥F

' 6%. ﬂ 05 g w1th
trans-4- Pr opy! cys xﬁ’ e&' n% é ér?“éi rtaév]} ngﬁ%aﬁ ‘%1
4- propy! ciyé} ONgx¥hed Rwicd b Pes 8o aR:eih Qs
trans 4- prOpy|Cdﬁé@h@%dﬁeéfam3sﬁiﬁﬁﬁﬁé4'ﬂY éa/ ¥ then concentrated. '
The residue was purified by chromatography on silica gel
with toluene. The trans-4-propylcyclohexyl (E)-3-(trans-4-
-pentylcyclohexyl)allyl ether obtained was recrystallized
from acetone at -25°C. This gave 1.2 g of pure product’

with m.p. (C-1) 26°cC.

] The (E)-3-(trans-4-pentylcyclohexyl)allyl bromide used
. as the starting material was prepared as follows:

A mlxture of 9 g of (E)-3-(trans-4-pentylcyclohexyl)-
allyl alcohol, 12.3 g of triphenylphosphine and 50 ml of
dichloromethane was treated portionwise within 10 minutes
with 15.6 g of tetrabromomethane at -15°C and while .
gassing with nitrogen. The reaction mixture was stirred at
room temperature for 4 hours and then concentrated. The
residue was suspended in 300 ml of hexane, the mixture was

U cooled to -20°C and the precipitate which thereby resulted
- was filtered off under suction. The filtrate was
concentrated and the residue was purified by chromato-
graphy on silica gel with lexane. This gave 11 g of (E)-3-
~(trans-4-pentylcyclohexyl)allyl bromide.

The following compounds can be manufactured in an
analogous manner:

trans-4-Propylcyclohexyl (E) 3-({trans-4-methylcyclo-
hexyl)allyl ether:
- trans-4-propylcyclohexyl (E)-3-(trans-4-ethylcyclo-
hexyl)allyl ether; .
trans-4-propylcyclohexyl (E)-3-(trans-4-propylcyclo-



- 34 - hexyl)allyl ether; trans-4-propylcycl ohexyl _
(E)-3-(trans-4-butyl cyclo- hexyl)allyl ether; trans-4-propyl cycl ohexyl
(E)-3-(trans-4-pentyl cyclo- hexyl)allyl ethergg trans-4-propylcycl ohexyl
(E)-3-(trans-4-hexyl cyclo- -hexyl)allyl ether; trans-4-propyl cyclohexyl
(BE)-3-(trans-4-heekyl yyripr éekot)al |yl ether; trans-4-pentylcycl ohexyl
" (E) - 3- (trans- 4- net hytcams-o4 - pieoyy ) @y ¢ Woheatyier (E X-+3ant rhnseai-Hutyd oo
(E)-3-(trans-4-ehéyytyazllbyl hexlyédal | yl ether; trans-4-pentyl cyclohexyl
(E)-3-(trans-4- butylt;ya;msy-4mwyla¢vq/lotmmelr;(E)r—aaws(-rzrmwlwp@mydru@Mo-
(E) - 3- (trans- 4- phexyl r3tlnl ¢%§9¢i§ et her; trans-4-pentyl cycl ohexyl
(E) - 3-(trans- 4- hexyl ELang=4+pk Y%dohﬂﬁki (RkfﬂﬁiUanﬂﬂ%thﬂﬂhﬂnDQd—
(E)-3-
tr

(trans-4- heﬁl“ﬂ 13“51 b ;a' 'f' Sk ¢ (®)~3-(trans-4-neptyleyelo-

(?ns 4- gtrans ﬁ Eﬁ% t?%&

rans- propy a

tE?nS 4- gtranf ﬁ f f Ei?ﬂﬁﬁ&ﬁ qg%—%;(trans -4- methylcyclo-
rans- 4- pentyl cyc & _

trans-4-[ 2- (tran 2 f%*§¥?¢l cyc hexﬁrans -4-ethyleyclo

Ln L RS LY (o e Ly iy dbo-

([err]-1) [err]. hg¥§ﬂﬁ§ fpre &

trans-4-(trans-4- prOﬂﬂéﬁémdﬂpe@@%rEQémﬁﬂé¥y@< J%Eﬁﬂdyﬂmgyé nty1& 1dﬂ:hyl

dlet yl - phosphonegerj#i eyl eétiler;l. 9 g of potassi um hydroxi de and 100 of

ydr of uran was stamsed-ﬁmtﬁﬁcynmwlar(ct)umﬁ:raem-adnuxtyllc@(}ﬁdﬁ of
mater and subseqmenylyaEMQIaEtMEtihree times with 100 m of diethyl ether
each tine. The conbi ueans+4ape mt pheyseko heesryd WEShad- (twans li-the pAQ ayte 1ai-

wat er each tine, hdxrbﬁht&m& etelyesi um sul phate, filtered and subsequently
concentrated. The rebtang-4vabt pansF4-arrany ltvadmhexylasiiclohexyl (E)-3-
-{trans-4-propylcyclohexyl)allyl ether;
trans-4-(trans-4-propylcyclohexyl)cyclohexyl (E)-3-
-(trans-4-pentylcyclohexyl)allyl ether;
trans-4-[2-(trans-4-propylcyclohexyl)ethyl]cyclohexyl
(E)-3-(trans-4-pentylcyclohexyl)allyl ether, m.p. (C- Sp)
58°C, cl.p. (Sp-I) 1l18°cC.

i”\J/ . Example 6

A mixture of 4.5 g of trans-4-(trans-4-propylcyclo-
hexyl)cyclohexanecarboxaldehyde, 5 g of ethyl diethyl-
~ phosphonoacetate (CyHgO),PCH,COOC,Hg, 1.9 g of
potassium hydroxide and 100 ml of tetrahydrofuran was
stirred for 15 minutes and then treated with 500 ml of
water and subsequently extracted three times with 100 ml
of diethyl ether each time. The combined organic phases
were washed twice with 500 ml of water each time, dried
over magnesium sulphate, filtered and subsequently
A concentrated. The residue was purified by chromatography
on silica gel with toluene. Recrystallization from acetone
gave 1.8 g-of pure (E)-3-[trans-4-(trans-4-propylcyclo-
hexyl)cyclohexyllacrylic acid ethyl ester with m.p. (C-N)
33°C and cl.p. (N-I) 76°C.

The trans—4f(trans;4-propy1cyclohexy1)cyclohexane—
carboxaldehyde used as the starting material was prepared
as follows:

A solution of 5 g of trans-4-(trans-4-propylcyclo-
hexyl)cyclohexanecarbonitrile in 50 ml of dichloromethane
was treated dropwise at -78°C while gassing with nitrogen



on-silica gel with toluene. Recrystallization frontacetone gave. 1. 8 g of
pure (E)-3-[trans-4- (trans 4- propyl ¢ycl 6- hexyl)cyclohexyl]acryllc aci d
ethyl ester with mp. (CGN [err] and cl.p. N—I) [err]. The
trans-4-(trans- 4 propylcyclohexyl)cyclohexan carboxaldehyde used as the

' te d ; n  of
e i e @gxé iy
dlchloronethaneg%g% & EE WEfrogen
- 35 - with 60 Nrdjten @nscsd@t AR SEdcate! chatbestoatuorl Setogt g

hydride i.n hexartaau:Thﬁﬁe.eaaGhIt%n 200X " QfWai'zcﬁtlbrrbﬁ@tﬁbn@oﬁ%heHEﬂéa Yhe for
a further 2 hourcomBimya torepind@ phiakesOWeie Whshelchwied wbﬁegusnﬁty%_
extracted four twams widdie@ver ahgdiechuar sdephate,eashteraB. aghe conbi ned
organi ¢ phases verbseqemdyt woteentirhte@0 Thief gaviecn.5dgi 68 e¥&hsBINesi um
sul phate, filter-edmans-digepydeyiclobhergdntyalotiexdhesagboraiddhgdef
trans-4- -(trans-4-propyl cycl ohexyl)cycl ohexanecar boxal dehyde. The
fol | owi ng conmpounds Tah fisd Leatiagacompeunds @anahel mgoufactnned: in an
(E)-3-[trans- 4-(%4%%ﬂgﬂﬁﬂqﬂﬂ§ﬂeéyclohexyl)cyclohexyl]- acrylic acid nethyl
ester; (E)-3- [trans 4- (trans 4- prop¥lcyclohexyl cyclohexyl& acrylic acid
propyl ester; (E q rﬁ%ﬂigé ré&nd? £3BF06yPé9EY65¥E}Pﬁé§U éﬁ&ﬁ}P?exﬁéﬂyllc

ggird Ibgt gl:i SSLE% ,J aﬁ%@%an;&{(lt(ﬁégns 4pr08¥yi\é 90?‘ ch)t% ?Qﬁé%yl]‘—

c
3-[trans-4 I 3V3 k r ? tg
B Lo ¢ "%é Gy Wﬁ Ekckapseyk FAH S D)
ethyl ester; (E) 3- [ a@s Eh@ Hgyh 9? F KE ? % % hé& ¥ IC
aci d propyl est%:y(f ; %c[ltdr%'aﬁt31{E§%8§- é % &exy? 2 % ofiex ?
\Mf (E)-3-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-
acrylic acid methyl ester; .
(E)-3-{trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-
acryllc acid ethyl ester;
(E)-3-{trans-4-(trans-4- butylcyclohexyl)cyclohexyl]—
acrylic acid propyl ester:
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]—
\“Lﬁj - acrylic acid butyl ester;
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]-
acrylic acid pentyl ester;
(E)-3-[trans-4-(trans-4- pentylcyclohexyl)cyclohexyl]—
acrylic acid methyl ester;
(E)-3-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]-
acrylic acid ethyl ester, m.p. (C- -Sg) 27°C, Sp-N 49°C,
cl.p. (N-1) 93°C;
(E)-3-ftrans-4-(trans-4- pentylcyclohexyl)cyclohexyl]--
acrylic acid propyl ester;
(E)-3-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]-
acrylic acid butyl ester; o
O : (E)-3-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]-
acrylic acid pentyl ester.

Claims

1. Compounds of the general formula

1 3 2
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n ) m



acrylic acid butyl ester;

(BE)-3-[trans-4-(trans-4- butyl cycl ohexyl®) cycl ohexyl ] - 3“1] H
ester; (E)-3- [trans 4-(trans-4-pentyl cycl ohexyl ) cycl oﬂ I lﬂl"jul Hﬂmm
nethyl ester; (E)-3- [trans-4-(trans-4-pef ycycl ohexyl)c cldheﬂyl

acrylic acid ethyl 3 , R 26@ u& egﬁb ers]- N (N-1)
[err]; (B)-3- [5&%&2&%@%1%1 ep% 'k‘h )’[" ¢ ! sﬁ’a‘&q aci d
propyl ester; EEirdedt b@Nsobn ke % tlﬁ‘i'&Ufoq:y%' rﬂh th acryl ic
aci d butyl estereath @ikt aos:_— #1( bEag@tdrPanay lstsd

acrylic acid peouyl témeer wi€haoe hl ofCaiRbuddondtH e0r prel

[ ERR] - 35 COWbﬁheaoOmhégﬁcaPﬂ@%@SOMutbOWd@Med\Uﬂide(ﬁlﬁﬂ W1y lofe

al um ni um hydr wdéeirn dediadeovélte magaeiam Buliplate)la<s idiveredd aglg r oom

t enper at ur e f osubseanensly? chageatrated.t Thisedand @ .50 nif aframsiay- and
subsequent | y extt&aned4f-eaeryileys Laheky20eyeil obfe xdinsdantoneildanydeach time.
- The conbi ned organlc phases were washed twice with 500 mM of water, dried
over magnesi um suhg §t £012priagegoRRQUAIES 640c b P aaturededn B s gave
4.5 g of trans2B219@PPEnBARNEESpy| cycl ohexyl ) cycl ohexanecar boxal dehyde. The

fol l d f d
(B ot ?aﬁi”ﬁc’“” 35 g §§5mﬁ”“ a%‘ﬁéﬁgr??ﬁ?e%@% %‘fv}ecr?f‘h%c&ahwéam
E P

cstert (21T Eé Qas e S IR R, f'yfj(c

prgpyl ester; Qg}yi ég
aci'd butyl est £)-3-[trahs-4-(tians: 4-pk L L YT R S S S
acrylic acid pgptyLiesheia butyl ester:
(E)-3-[trans-4-(trans-4- ~propylcyclohexyl)cyclohexyl]-
acrylic acid pentyl ester;
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]—
acrylic acid methyl ester:
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]-
acryllc acid ethyl ester;
(E)-3-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-
acrylic acid propyl ester;
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]—
acrylic . acid butyl ester:
(E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl]—
acrylic acid pentyl ester:
(E)-3-[trans-4-(trans-4- pentylcyclohexyl)cyclohexyl]—
acrylic acid methyl ester;
(E)-3-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]-
acrylic acid ethyl ester. m.p. (C-Sg) 27°C, Sp-N 49°C,
cl.p. (N-1) 93°C;
(E)-3-[trans-4—(trans—4-penty1cyclohexy1)cyclohexyl]-
acrylic acid propyl ester;
(E)—3-[trans—4-(trans-4—penty1cyclohexyl)cyclohexyl]-
acrylic acid butyl ester:
(E)-3-{trans-4-(trans-4- pentylcyclohexyl)cyclohexyl]-
acrylic acid pentyl ester.

Claims

1. Compounds of the general formula

1 3 2 :
O
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(E)-3-[.trans-4-(trans-4-butyl cycl ohexyl)cycl ohexyl] - acr
ester; (E)-3-[trans-4-(trans-4- butylcyclohexyl)cyclohexy ngﬁ
ethyl ester; (Ej-3-[trans-4-(trans-4- butylcyc%ghexyl)cyc

aci d propyl ester; (E) 3-[trans-4-(trans-4-b yIcycIohexyI)cycIohexyI]
acrylic acid butyl 3_p4_

(E)-3-[trans-4- (tran§n %mtaﬁﬁygtgﬂ§§§ ?Uyqdﬁi §su§ﬂ |q,aC|d pentyl
ester; (E)-3-[trans-4ndthassch- pﬁmvi&wip;hee%ad: O/ I fumaar Y0 i6r aci d
nethyl ester; (E)-3-Alyan®; a8t rafsadd pahted ey ol mdepeddentalyohexyl ] - acrylic
aci d et hyl ester, m peptésértrinsaBErifeted -of 420 ogdnn. qydro- [amdjor
(E)-3-[trans-4-(tranmeﬁhpEHSybsy&tohedyl)tynhenﬁﬁgnq -imorhildle opti b bl |
ester; (E)-3-[trans-4-CHraneup- pen2yCdygt oyl tgmﬂ(ﬁﬂpéﬁqedzhﬁ jtrogen
butyl ester; (E)-3-[trans-k. thﬁ%ozeméhewcww&yl ORYIQNAILY (4 -neer vl i c
acid pentyl ester. Crafjacent m€5h§bﬁhﬂsgéﬁuﬁ$m? rﬁﬁ&ﬂaQQﬂwﬁMefoQQHSG-

wherein [err] denot e3n@/9QFoBBLPBEE} &rCY2R? g&RFTé
or [err]; mand n eaPhc¥ g E § gdlf% (ﬁ%%? and
[err] each independehEF§2 r s @F Y 1Y%y 1 and/or

met hyl -substituted 1 ng g r iu)cgc CH

1
groups .is/are replacgg E gﬁhé %%ggéiffi 2? I’ mhlc
optionally 2 non- -a@ g g E E %% 5;2)c en and/or
sul pgur. 1-cyano- traﬂg dn gFﬁen ﬁyfi?ﬁéh 4~diyl,

naph®hal ene- 2, 6-di yl ¢yhgbl 2 NGS —6€F | r §Fsa ieFR iﬂ“ﬁh E|y| [err]
[efr] and [err] eaChobEﬂSHﬁ@@?”Bhi §tﬁﬂtﬁ¥ ﬁs replaced by >C=C< and/or

optionally one methylene group or two non—adJacent
methylene groups is/are replaced by -0-, -COO- and/or

k.x . -00C- and/or optionally one methylene group is
replaced by -CHX-; and X signifies halogen, cyano or
methyl.

2. Compounds according to claim 1, characterized in
that Al represents unsubstituted or halogen-, cyano-
. and/or methyl-substituted 1,4-phenylene or trans-1,4-
" -cyclohexylene. '

3. Compounds according to claim 1, characterized by
the general formula -

Rl_éa3_22
: n

wherein X1 and X2 each independently denote

hydrogen, halogen, cyanoc or methyl and AZ, A3,

Rl, R2, zl, 22, m .and n have the significances
~ given in claim 1.

4. cOmpounds according to any one of claims 1 to 3,
. characterized in that A3 represents trans-1l,4-cyclo-
hexylene, Z2 signifies a single covalent bond or
~-CHyCHy- and n stands for the number O or 1.



si ngt e coval ent bond, -COO-, -0OOC-, [err], [err], -Clerr]C, [err] ofr the

trans form of CH:CH-[err] or [err] CH:CH- R3 and tly
denot e halogen cyanmo, -NCS, [err] .or alkyl in which H m ﬁﬂﬂ@ r
>CH CH< is replaced by >C=C< and/or optronalB? one nethylénetgr@upson

non- adj acent nethyle e grou /are re ace ngo-

and/ or optronall E&%ﬁ 5 GY 9 °13hﬂsx?srﬁnff|es
hal ogen, - ecyano o n Qe &@ g 8°g F 5 ups z
characterized | gﬁrgsgg ﬁl ggg h ﬁ yaho-
and/ or .met hyl - ute ﬁ né Qi o cﬁ éxyfene 3.
Conpounds accorqs Ja I agtie iz 5 & rmula. [ERR]
wherein [err] andp%efgfﬁeach |ﬁgeggndg§tF§ Seﬁote Eydrog ogen cyano

or nethyl and [err]g, [erc"dmpor@na@daecbaaentgheoswallhl Qan%ﬁﬁrﬁb’téﬂlhéd%ﬁ'm
1. 4. Cbnpourmbhéuguuéhangmemany one of clainms 1 to 3, characterized in

that A3 represents trans-1,4-cyclo- hexylene, [err] signifies a single

covalent bond or [err] and n stands for the nunber 0 or 1. 37 5.
Conmpounds according to any one.of claims 1 to 4, characterized in that
[err] and [err] eg -|gn|f gle covale bong or o f \t he groups

- Cog 004 [k 2or the3
Cowpo nd cording to
ornula [ ERR] wherein [err] and [err]

[err], [err] agH
trans formof -C

claim1l1, characterizZzed by the general
eaer!-r ndependent |y denote a

9

wherein Z° and Z6 each independently denote a
single covalent bond or -CH2CHz- and Rl, RZ2, m
and n have the significances given in claim 1.

b’

7. Compounds according to any one of c1a1ms 1 to 6,
characterized in that Rl signifies a group R3, RZ
signifies a group R% and either m and n stand for the
numnber O or m stands for the number 1 and n stands for the
number O or m stands for the number O and n stands for the

- number 1.
A
— 8. Compounds according to claim 1, characterlzed by
the general formulae
xl 2 _
RB@O\ S
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singke coval ent bond or [err] and fErr] m and n have—%ﬁeﬁﬁ1$ﬂ4ﬂﬂﬁﬁﬂﬁﬁ?

given in claimil. 7. Conpounds accordlng to any one of cla

characterized ih that [err] signifies a grougglerr] m?ullllﬁﬂ"um liﬁ4
and either mand n stand for the nunber O or n1stands » and
n stands for the nunber O or mstands for the nunber 'O and n stands for the
nunber 1. 8. Conmpounds according to claim1, characterized by the general

formulae [ERR] |-5 - 38 - [ERR] wherein n stands for the nunber 0 or
1; [err], X3 and.X4 each indepandently sig egen, hal ogen, cyano or
I-6

met hyl; [err] represent 5,3, 4 N
pyrimdine-2,5-diyl, pyrazing . exylene trans-1, 3-
- di oxane- 2, 5-diyl or trans-deta ghi fies a single

coval ent bond, -COO or -OOC-; [err] denotes a s{ngle coval ent bond, -QOOCC,

[err], -(Jerr]C, [err] or the trans form of -ierr] CH; and [err] and
[err] have the significances given in claim1x’9. npounds according to

any one of claims 1 to 8, characterized in that\ R3/and R4 have a maxi num of
in each case 18 carbon atomg anb i f tige rqsidues [err] and
[err] signifies hal ogen, cyano: A —R'39 - 10. j_7
Conmpounds according to any one & sharacterized in that R3
signifies al kyl, alkenyl, alkoxy, alkenyloxy, alkoxycarbonyl
alkiﬂyloxycarbonyl,

—r

| xl xZ x3 X4 _
Lo

\_"’:

"~ M\ /Q/:é{%

wherein n stands for the number O or 1: X1, X2,
X3 and X% each lndependentlg signify hydrogen,
' halogen, cyano or methyl; represents
\_+ 1,.4- phenylene. pyridine-2,5-diyl, pyrimidine-2,5-diyl,
- pyrazine-2,5-diyl, trans-1,4- cyclohexylene. trans-1,3-
-dioxane-2,5-diyl or trans-decalin-2,6-diyl:; z7
signifies a single covalent bond, -COO- or -0OOC-; z8
denotes a single covalent bond, -00C-, -OCHz-,
-C=C-~, ~O(CH2)3- or the trans form of
-OCH,-CH=CH-; and R3 and R4 have the
significances given in claim 1.

9. Compounds according to any one of claims 1 to 8,
characterized in that R3 and R4 have a maximum of in
each case 18 carbon atoms and a maximum of one of the
residues R3 and R%? signifies halogen, cyano, -NCS,

-CF3 or: —OCF3.



al kanoy*roxy or al kenoyl oxy, prefierably al kyl or alken . 11. Conpounds

according to any one of clains 1 to 10, characterlzed | lnles
al kyl , al kenyl, ‘- al koxy, al kenyl oxy, al koxycar bonyI ﬂl‘g‘mﬂum wmm
alkanoyloxy, alkenoyloxy, hal ogen, cyano, - NS, - err] or | err}, referabl
al kyl, al kenyl, al koxy, al kenyl oxy, fluorine, chlorine, cyano, -NCS, [err]
or [err]. 12. A |iqd0d cF9EPAPNdHcAaeqEdieg hbe| ABY apne cat C ba Hifpb déhﬂ§

gh?racéerlzeﬁ |g oxytggi éés “oﬁEaE ohgRif ke %B dun 1Eﬁn¥5r
3
defined in claihy ng¥oKY] °5ur*%5§%%¥ T&Y@m%‘%ﬁaﬁisf 2 AN

o e e sué é: % % g;f bty *“1*2?%”%‘%‘0
each independent]yy rgg
& ﬁsp @nb?l

met hyl - subst i t ut;q 1BR¢ y _g@ u
groups is/are repjcag )éf@tEBQ ealkﬁar@x ychm:oiafxy L Sreny Tospi oh 4
optionally 2 noqymMﬁyﬁ@ntcﬁmbby ENecyi M!S ﬁ@g r eQF cpgygen and/ or

sul phur, 1-cyano- -trans-1, 4-cycl ohexyl ene, brcyclo 2 2 2] oct ane- 1, 4-
-diyl, napht hal ene- 2.26- dhyﬁ;quedratymeilﬁlmeymlmtuteahavdeqaatnléﬁi%cByI
[err] and [ err] complonendepeqtienatyesized finatBangat teaatenne hoempondauo
-O0C-, "[err] ., iBerdrcompound of afermaian bfdeCiped forelainrl.[err]- CH=CH :

R3 denotes halogen cyano -NCS, [err] or alkg in which_op tronajl%#one
xCrmCH< is repl ace >@£€<“§ﬁd?6rt 1?%%@?? BnﬁanPH?PEﬁeIg?%ﬁbn
non- adj acent e §PSupdertrarer bﬁ?%c%ﬂ B9S€®:, -CoO and/or -0OC

and/ or optionally 2gﬁhgf%g hggﬁggrogdghétéggéﬁg |fo¥mu§HX X S|gn|fres

hal ogen, cyano or
-G o N ’
/n COOR

wherein R! denotes.a group R3 or R3-a%-z3-
n stands for the number 1 or, when Rl denotes a
group R3-A4-22-, also for the number O; A3 and
a4 each independently represent unsubstituted or
halogen-, cyano- and/or methyl-substituted
1,4-phenylene in which optionally 1 CH group or 2 CH
groups is/are replaced by nitrogen, trans-1l,4-cyclo-
hexylene in which optionally 2 non-adjacent methylene
groups are replaced by oxygen and/or sulphur, l-cyano-
~-trans-1l,4-cyclohexylene, bicyclo[2.2.2]octane-1,4-
. . -diyl, naphthalene-2,6-diyl, tetralin-2,6-diyl or
trans-decalin-2,6-diyl; ZZ and Z3 each
independently signify a single covalent bond, -COO-,
-00C-, -CH,0-, -OCHy-, -CHyCH,-, -C=C-, -
-(CH2)30-, -0(CH2)3- or the trans form of
-CH=CH-CH,0- or -OCHz-CH=CH-; R3 denotes
. halogen, cyano, -NCS, -CF3, -OCF3 or alkyl in
which optionally one >CH-CH< is replaced by >C=C<
and/or optionally one methylene group or two
non-adjacent methylene groups is/are replaced by -0O-,
-CO0- and/or -00C- and/or optionally one methylene
group is replaced by -CHX-: X signifies halogen, cyano
or methyl; and R5 denotes alkyl.
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- 40:-»-45. Conpounds according to claim 14, char acter| z Mﬁ ﬁﬁu Bm
forrrula [ ERR] wherein n stands for the nunber 0 or 1, gmu I @ h
i ndependent|ly represent a single coval ent boag or CH2CH2* dhdLRS an
have the S|gn|f|cances given in claim1l4.
15. Compounds according to claim 14, characterlzed by
the general formula

n QOR>

wherein n stands for the number O or 1, Z5 and 26

each independently represent a single covalent bond or
-CH;CH2- and R3 and R® have the significances

given in claim 14.



