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“wi th%novel |i qui d cry ﬁﬁe&%aitééﬁkqimeﬂzyl et her derivative$

crystalline m xtures h conpounds and the ug ', u’é'FlHAS BEEN
conpounds and mioxtures | M\ cal devi ces. Li gu ﬁf@h_\

are used primarily as di i spl ay devices, since the optlcal

properties of such substances can be influenced by an apRefe@ 2204628 .
El ectro-optical devices based on liquid crystals will be well-known to a

person skilled in the art- and can be based on various effects. Such devices
are, for exanpl eTheepresentiinyedtioanis cocmereedn\g;tmneveéllmlddeforrmt|on

f al d T,
it Ore: EEEIne YRGBT ChLer AiFal S Sy o <
bi r ef ri ngenBYXBuyrasc Wh lclarﬁprmm@aqhscwmum apgathe Mser o "). For

di spl ays ha&bﬁﬂo@uﬁdghaﬁanﬁrﬁmurefs Irﬂfe‘Pé@lﬁ'bl—QﬁtlcéPtdéW&és controlled cells,
e.g. TFT cells ("thin filmtransistor”), have in particular recently becorre

i nmportant in addl tion to passively controlled, nultiplexed cells. The nost
common i ndi cati nLigwid erystals beeedsech prhma&‘sdyads theléctirids énf displapd have

5 go0d chentERIces, e, EhE optical prdpsiris’ o aiety MstARLEs T BB 1 oy
t owar ds 18l emﬁluenwélby; anFLappitad vnhtgge;hoEimma-wtmaimIewee baseghase
Over a ranggpy 'éry%';a%r \fm(f Wr?skﬁ ébe'?ﬁtt or a

cholesteric p ase e ce s re
sufficientl @rt @nd/paeoaetl@a ndVB'élPHﬁ te £ﬂ6’¢& r&&kﬁﬁbﬁ§¥'fﬁ$nﬁge, tlew

threshol d peianiplel, scéllsl avihghdgaamiesscdtiering, DAP cells (deformation

of aligned phases), guest/host cells, TN cells having a "twisted

15 nematic" structure, STN cells ("super twisted nematic"), SBE
cells ("super birefringence effect") and OMI cells ("optical mode
interference”). For displays having a high content of information,
actively controlled cells, e.g. TFT cells ("thin film transistor"),
have in particular recently become important in addition to

20 passively controlled, multiplexed cells. The most common
indicating devices are based on the Schadt-Helfrich effect and
have a twisted nematic structure.

The liquid crystal materials must have a good chemical,

25 photochemical and thermal stability and a good stability towards
electric fields. Further, they should have a suitable mesophase
over a range which is as broad as possible (for example, a
nematic or a cholesteric phase for the cells referred to above),
but in spite of a sufficiently low viscosity should permit short

30 response times, low threshold potentials and a high contrast in
the cells. Further properties such as the electrical conductivity,
the dielectric anisotropy . and the optical anisotropy must fulfil
different requirements depending on the field of application and
type of cell. For example, materials for cells having a twisted

3 nematic structure should have a positive dielectric anisotropy .
which is as high as possible and at the same time should have a
conductivity which is as low as possible. This latter property is
of particular importance primarily for TFT cells. Unfortunately,
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the eelfls. Further properties such as the electrical conductivity, the
dielectric anisotropy and the optical anisotropy nust fulfil different

requi renents depending on the field of application and type of cell. For
exanple, materials for cells having a t\@ sted nematic structure shoul d have
a positive dielectric anisotropy which is as high as possible and at the
sane time Sheuled 2\ COrapbABAYS thavihy #high diel@BtrieaisolRRSY thainlyhi s

| atter propertdy i s of, particul ar or.Ita cen{)r{marlb\é-for ﬁells.

Unf or t unat eﬂeﬁ to an increased conductivity In mixtures because 0T theit,oeyer
conponent s jmeveaged bapacityetoctissohaniionia dmpuritiesy Accdrdinglyp an

o' di a0l veePaitiananes Wie b ISRBRRAFY By W Biglerurie AfiseRroy P Y
di sti ngubsheithitly ia aschight aisc passible rwith Simbltamecsisly aiepndisctivigyi bl e
with si rrul'tﬂmslgyasa IBWF%§C%g¥éibYe rey@bﬁght %ﬁér.' ow as possible are

sought after. npounds i n atcordance with the invention,
whi ch are di stingui shed by low nmelting points and conparatively high 10

e Shhafpotc THS/ o nss micccraanos ity the musaston which ar | v
l _ ECI . Sul
use i rer Gistingdished! By IowRerthg bofiis ahdComRaratiyeh biof or mul a 15
[err] 10 clearing points, have, in spite of low polarity, a comparatively
low threshold potential (V1g) and are therefore especially
suitable for use in TFT cells.

These are compounds of the general formula

. |
0% 0%
O-R!
n X

wherein |
R1 signifies C1-Cs-alkyl or C3-Cs-alkenyl in

20 which also one CH2 group can be replaced by an
oxygen atom and/or one or more hydro_geh atoms
can be replaced by fluorine atoms;

X signifies H or F; . '
A and B each independently signify trans-1,4-cyclo-

2 hexylene, trans-1,3-dioxane-2,5-diyl, pyridine-
2,5-diyl, pyrimidine-2,5-diyl or 1,4-phenylene
optionally substituted with 1 or 2 fluorine '
atoms;

Z1 and Z2 each independently signify a single bond,

0 ' ~-CH2-CH3z-, -O-CH,-, -CH>-0-, -C=C-, -(CH2)34-,
-0(CH3)3~-, -(CH2)30-, -CH=CH-CH,0- or -CH=CH-
(CH2)2-, and Z2 also signifies -OCH,-CH=CH- or
-(CH2)2-CH=CH-; with the proviso that at least
one of groups Z1 and Z2 is a single bond;

% n signifies 0 or 1; and



wher ei i Rl err] signifies Clerr]-Clerr]-al kyl or

Cerr]-Cerr]-al kenyl in 20 whi ch al so one CH2 group can
be replaced by an : oxygen atom and/or one or nore

hydr ogen at ons can _g)e repl aced by fluorine atons;

X signifies H or F; A and B each independently

signify trans-1, g2cycl o- - e 1;
“530di onane. 2. 5- duﬁyl oy dén%mfles C2-C1 2-alkyl 'H*ELE 9‘?@ éflé?e{iﬁ/l in
pyrinidine-2,5-diyl or 1 . WhirBnr3lsenene or more non-adjacent %lﬂzugmun%/

substituted with 1 or 2 fli @i Be rep laced bP]/I o>§ggaen and oRlgH® or more

Z d Z h d
or PRyl ]-,.-eg?m'[g%fd?ggg&f P %{%P@?eﬁg (RupdneT ) forr] -
CH=CH-

-O(CH[errs])[err]-, -(CH errgtpheg.r 10, -CH=CHCHerr]O or -
(CHerr])[er]-, and Z[err] also signifies -OCCH err]-CHCH or
(CH[err])[err] CH=CH; with the proviso that at | east

one of groups Z[ dihe tenmlszpsed] in ¢he deﬁgiteommw;e esplained hlerelnafter
signifies 0 or 1; and

Rl err] signifies err]-err]-alkyl or Jerr]-Cerr]-al ken%
whi ch” al so ofa-Gs-alkyk ofidhz{es-alicenyldrowltichrlso one CH2 group can ecan be

repl acedlobYr@pﬂﬁ&éﬂ CHerx9§%n0étdfﬁrﬁ1d/or one or more hydrogey 888N at ons
can be repla ed by f1uori E at ons,
can be” replaced by fluorine atoms" embraces straight-chain alkyl
groups such as methyl, ethyl, propyl, butyl, pentyl; straight-chain
alkoxyalkyl groups such as methoxymethyl, methoxyethyl;
straight-chain alkenyl groups such as 3E-pentenyl, 2-propenyl,

15 3-butenyl, 4-pentenyl; alkenyloxyalkyl groups and the like.

“Cg‘-C12'-a|ky| or C2-Cq2-alkenyl in which also one or more non-
adjacent CHz groups can be replaced oxygen and/or one or more
hydrogen atoms can be replaced by fluorine atoms" embraces in

20 the scope of the present invention straight-chain alkyl groups
such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, undecyl, dodecyl; alkoxy groups in which the alkyl
residue is as defined above; alkoxyalkyl groups such as, for
example, methoxymethyl, ethoxymethyl, propyloxymethyl,

25 methoxyethyl, ethoxyethyl, propoxyethyl; 1-alkenyl groups such
as 1E-propenyl, 1E-butenyl, 1E-pentenyl, 1E-hexenyl, 1E-
heptenyl; 3-alkenyl groups such as 3E-pentenyl, 3E-hexenyl, 3E-
heptenyl, alkenyl groups having a terminal double bond such as
vinyl, 2-propenyl, 3-butenyl, 4-pentenyl, 6-hexenyl; alkenyloxy

- 80 groups such as 2E-butenyloxy, 2E-pentenyloxy, 2E-hexenyloxy,
2E-heptenyloxy, 3-butenyloxy, 3Z-pentenyloxy, 3Z-hexenyloxy,
3Z-heptenyloxy, 4-pentenyloxy, 5-hexenyloxy, 6-heptenyloxy, 7-
octenyloxy, 8-nonenyloxy, 9-decenyloxy, 10-undecenyloxy, 11-
dodecenyloxy; fluorinated groups such as fluoromethyl, difluoro-

" & methyl, trifluoromethyl, 1-fluoropropyl, 1-fluoropentyl,

~ 1-chloropropyl, 2-fluoropropyl, 2-fluoropentyl, 2-chloropropyl,
2-fluoropropyloxy, 2-fluorobutyloxy, 2-fluoropentyloxy,
2-fluorohexyloxy, and the like.



The terns ‘used in the definitions-are explained hereinafter:
"Cerr]-Cerr]-alkyl or (Jerr]-Cerr]-al kenyl in which also one CH2 group
can be 10 repl aced by an oxygen atom and/or one or nore hydrogen atons

“can be replaced by fluorine atons" enbraces straight-chain al kyl gr oups
such as nethyl, ethyl, propyl, butyl, pentyl; straight-chain al koxyal kyl
groups such as nethoxynethyl nethoxyethyl stralght chain alkenyl

h 3 I yl
oF upe, Such, 35, SE-RERT bre RuPhd RS bouhasCof foF i, pPET U in
C err] - C erwhich iRhHas ntet8 darbbacatorasoandtsignifiss: methyhdeslaginor CH2
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i nventi ob sand| glgmﬁeau ethyliypropybupsityl, pentyl, athexyd; iyl etbyl , propyl,
butyl, pent | n H”ﬁ%ﬁq dec

al koxy grou s |n ‘Z‘Ewéﬂ ‘ OICE-}Sentengl ?Eyll' i ne bovedp- g
al koxyal kyl PgpEemyl. séchand, Z cnreferatﬂxmna‘y ae&lng bond, or -GHaldast hy! |
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%— P hept!%r 3a¢\@%ﬂepg:gu‘g'§'}sﬁﬁhﬁla é@?@éﬁﬂ% 3>é-hexenyl 3E¥

hept enyl10 aIkenyI groups having a term nal double bond such as vi nyl ,

2- propenyl, 3-bu ; ch as
26 but enyl oxy. 2EpErAY, REGHEPE: BTG 'of FORBLIE T bcilingly
3- but enyi oxthe 3DmMpouUsds] om%esgenesainﬁar oylae 3Z- hept enyl oxy,

4- pent enyl oxy, 5-hexenyl oxy, 6-heptenyl oxy, 7- oct enyl oxy,

8- nonenyl oxy, 9-decenyl oxy, 10-gndecenyl oxy, 1 1- dodecenyl oxy;

fl uori nated groups Spch goronet hyl , di fluoro- 35 nethyl,
trifluoronethyl, , -quoropentyI 1- chloropropyl,

2-fl uoropropyl, -fI opemn 2- hugﬁopropyl 2-f1 uoropropyl oxy,

2- quorobutonxy, 2-fl uor opent &px , 2- quorohexonxy, anq Hhe i ke.
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4= F Especially'preferred conpounds of formula | are those in

which Rl has 1 to 3 carbon atons and signifies nethyl, ethyl or propyl,
especially methyl. R2 preferably has 2 to 6 carbon atons 5 and signifies
ethyl, propyl, butyl, pentyl, hexyl, vimyl, 1 E propenyl, 1 E-butenyl,
1 E-pentenyl, 1 E-hexenyl, 3-butenyl or 4- pentenyl. Zlerr] and Z[err]
preferably signify a single bond or -CH[err]CH err]-; and rings A and B
preferably signify tFpaos-1, A= exd/| ene, .trans-1 , 3-di oxane- 2, 5-di vyl
or 1 ,4-pheny|ennmq<E: s pé preferred conpounds of formula I
are accordingly Neg gngqial fornul ae [err]
5 [err] _ X [-7
: F o
o)
<O
o o-R"
X -8
F
R2!
o-R"
-9
0 F
R21 <
° o-R"
X i-10
F
R2!
o-R'"
5 - X I-11
F
O
O
X -12
o) F
R21
O
X -13
R21
O
X 1-14
10 wherein
R11 signifies Cq-Csz-alkyl;
X HorF; and:
‘R21 signifies C»-Cg-alkyl or C>-Cg-alkenyl.
15 The compounds of general formula | can be produ.céd ina

manner known per se as outlined in Scheme 1. For example,



106
X
derr]

‘wher ei n Rl err] signifies CJerr]-Cferr]-al kyl;

10

- Hor F, and - R err]
-Clerr]-al kenyl .

6

nitriles of general formula 1 can be converted by acidic
hydrolysis into the corresponding acids 3. Subsequent reduction
of the acids 3 to the alcohols 4a - 4a and etherification of 4a
with an alkyl bromide or alkyl iodide leads directly to the
compounds of formula |, while etherification of the alcohols 4b -
4g leads to the intermediates of formula 5b - 5g. Further, the
acids of general formula 3 can also be obtained from 3-fluoro- or
3,5-difluorophenyl derivatives of formula 2 by deprotonation in
the 4-position and subsequent carboxylation with CO2.

By acidic hydrolysis of the acetals or enol ethers of
formulae 4b - 4g there are liberated initially the corresponding
ketones or aldehydes; those compounds of formula | in which RZ
signifies alkyl can then be produced by Wittig olefination,
subsequent hydrogenation and etherification. For the production
of the compounds of formula | in which RZ signifies alkenyl,
transformation into the benzyl ether 5b - 5qg is firstly carried
out prior to - as in the case of the compounds of formula 4b - 4g
- the acidic hydrolysis. The aldehydes or ketones which are
thereby obtained can be subsequently homologized one or more
times depending on the desired position of the double bond
optionally by a Wittig reaction with methoxymethyl-triphenyl-
phosphonium salts and subsequent hydrolysis of the enol ethers
formed. The aldehydes can be converted into the desired olefins
of formula | by reaction with alkyltriphenylphosphonium salts.
The compounds of formula 1 in which ring B represents 1,3-
dioxane-2,5-diyl can be produced in the usual manner by acetal
formation of the aldehydes formed from 5c, 5d or 5f with a

2-alkyl-1,3-propanediol or an analogous alkenyl-1,3-propanediol.

The mentioned reactions starting from 4b - 4g or 5b - 5g are
known and have been described in literature on liquid crystal
chemistry, for example in EP-A-O 122 389 or in Molecular

Crystals Liquid Crystals 7317, page 109 et. seq. or page 327 et.
sec. (1985).

signifies Jerr]-Cerr]alkyl

or



15 " The conpounds of general formula | can be produced in a manner
known per se as outlined in Schene 1. For exanpl e,

6 ‘nitriles of general formula 1 can be converted by acidic

hydrolysis into the correspondi ng aci ds73. Subsequent reduction of the
acids 3 to the alcohols 4a - 4g and etherification of 4a wi th an al kyl
brom de or qiHahe Ofi de | eads directly to the 5 conpounds of formula 1,
whil e etherification of the alcohols 4b - 4g | eads to the internediates

of fornula 5b - 5g. . Edrther, cids of general fornmula 3 can al so be

obt ai ned from 3Rl ©oN uor ophenyl derivatives of fornula 2
by deprotonation in t he 4-po§9@?on and subsequent carboxylation with
CJerr]. 10 1By acidic hydrolysis of the acetals or enol ethers of

formul ae 4b - 4g therg are |liberated ifnigially the correspondi nge ket ones

or al dehydes; those—gonp nQ§B&E form [ in whic i gpi¥i es al kyl
H TOCHS s&ulﬂﬂmgn Byl oderaijopn and

can then be pr @dug y | g%

etherification. Forhe ) 6Buction t he conpHB/Rils of for‘- in

whi ch R2 signifies & kenyl, transférntion into the b 1z7gh-4@t ¥er 5b - 5g
is firstly carried out prior to - as in the ca t he conpounds of

formula 4b - 4g - the acidic hydrolysis. al delyRHor BIBk¢t pnes whi ch
are 20 thereby 0B ai neg—ean be sybseque y honol ogi zed one op=Rbre

ti mes deperRfi 2%re( dedizie »+#i on of <-he deuwbl e—bongks3 p-qnal |y by
a Wttig reacfitorf wi t =t hox ylORti phenyl - phosphoni um<£al te-Rhd

subsequent hydrol ysis 'of the enol Xethers formed. The al dgnSgeX can be
converted into the desired olefins 25 of formula | by reaction with
al kyl tri phenyl phosphoni um sal t s.
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The production of the compounds of general formula | in
which ring A represents an aromatic ring can be effected, for
example, by a palladium-catalyzed coupling of a boric acid

10 derivative with an aromatic bromide, iodide or also perfluoro-
alkylsulphonate (e.g. trifluoromethylsulphonate) as set forth in
Scheme 2. Such couplings have been described, for example, in
Tetrahedron Letters 35, 3277 (1994).



ThHe corfpounds of formula | in which ri'ng B represents 1, 3-
di oxane-2,5-diyl can be produced in the usual nanner by acet al formation
of the al dehydes formed from5c, 5d or 5f with a 2- al kyl -

, 3- propanedi ol or an anal ogous al kenyl -8 , 3-propanediol. 30 The nenti oned

reactlons starting from4b - 4g or 5b - 59 are known and have been
descri bed igehéffd apure on liquid crystal. - chenmistry, for exanple in
EP-A-0 122 389 or in Ml ecular Crystal s Li qU| d Crystals 131, page 109
et. seq. or page 327 et. sec. (1 985). 35
7 Scherre [err] '
=D+ {}
-R!
W = Br, I, OTf |
5% Pd/C/ EtOH/NazCO3
' F
o oR!
I X
' 5% Pd/C/ EtOH/NazCOs3
: F
R222}®7 B(OH), + WQ—\
| O-R!
n X
W =Br, I, OTf
5 The starting materials required for the synthesis of the

compounds of formula | are known or are analogues of known
compounds. Thus, for example, nitriles of formula 1 have been
described as liquid crystals. 3-Fluorophenyl or 3,5-difluoro- -
phenyl derivatives of formula 2 have been described as such, as

10 isomers or also analogous phenyl fluorides, for example in EP-A-
0 315 014 or EP-A-0 543 244,

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

mixtures with one another and/or with other liquid crystal

15 components. The invention is therefore also concerned with

- liquid crystalline mixtures having at least two cqmponents,'
wherein at least one component is a compound of formula l. A
second component and any additional components can be further
compounds of general formula | or other suitable liquid crystal

20 components. Suitable liquid crystal components will be known in
large numbers to a person skilled in the art, e.g. from D. Demus et
al., Fliissige Kristalle in Tabellen, VEB Deutscher Verlag fir
Grundstoffindustrie, Leipzig, volumes | and lI, or from Landolt-



The prdduction of the conpounds of general formula I in which ring A

represents an aromatic ring can be effected, for exanpl e, by a

pal | adi um cat al yzed coupling of a boric acid 10 derivative with an aromatic
brom de, iodide or also perfluoro- algkyl sul phonate (e.g..

trifluoronethyl sul phonate) as set forth in Schenme 2. Such couplings have

been desc | agthereih, EIGTB Erydthis, vaha"RA71d, TRy P thetPare 1994).

moreover, commercially available.

Having regard to the good solubility of the compounds of
5 formula | in accordance with the invention in other liquid crystal
materials and having regard to their good miscibility with one
another, the content of compounds of formula | in the mixtures in
accordance with the invention can be relatively high and can be,
for example, 1-70 wt.%. In general, a content of about 3-40 wt.%,
10 especially of about 5-20 wt.%, of compounds of formula | is
preferred. | |

Preferably, the mixtures in accordance with the invention
contain, in addition to one or more compounds of formula |, one or
15 more compounds from the group of compounds of the general
formulae

R® Vi
c |
R9

Vil



5: * The starting materials required for the synthesis of the:

conpounds of formula | are known or are anal ogues of known conpounds.
Thus, for exanple, nitriles of fornmula 1 have been described as liquid
crystals. 3-Fluorophenyl or 3,5-difluoney phenyl derivatives of formula

2 have been described as such, as 10 isoners or al so anal ogous phenyl
- 314 or—ER-A-0 543 244.

fluorides, for exanple—in EP-A- "0 31
The conpounds ofaizﬁ.- @w Ri2 nmxtures with one
anot her and/or with ®ther |1 quiNd o¢fystal conpongnts. The iRvgption is

therefore al so concerned with pquid crystalline m xtures having at

| east two conponents, ~ wherein At | east one conponent is a conpound of
formula 1. A secgna\conpon and any additional conponents can be
further conpBtme A la | or other suitable liquid crystal
20 conponent.s. Suita l'iquid stal conponents will be knohlX in '
| arge nunbers to a person skilled ifm the art, e.g. fromD. Denus et
al., Fl[err]ssige Kri lle in el l en, VEB Deutscher Verlag flerr]r
Rt 2 F . _
X
RS
Xl
5 X1
wherein
R4 and R12 signify alkyl, alkoxyalkyl, 3E-alkenyl, 4-
alkeny! or on a saturated ring also 1E-
10 alkenyl;
' p signifies 0 or 1;
C signifies 1,4-phenylene, pyridine-2,5-diyl,

pyrimidine-2,5-diyl, trans-1,4-cyclo-
hexylene or trans-1,3-dioxane-2,5-diyl;
15 RS signifies cyano, isothiocyanato, fluorine,
alkyl, 3E-alkenyl, 4-alkenyl, alkoxy, 2E-
alkenyloxy, 3-alkenyloxy or 1-alkynyl;

D signifies 1,4-phenylene or trans-1,4-
| cyclohexylene;
20 . R6 signifies alkyl, 3E-alkenyl, 4-alkenyl, or

on trans-1,4-cyclohexylene also 1E-
alkenyl, or on 1,4-phenylene also cyano,
isothiocyanato, alkoxy, 2E-alkenyloxy or
| 3-alkenyloxy; | |
% R7 ~ signifies alkyl, 1E-alkenyl, 3E-alkenyl or
4-alkenyl; =



G:undstof fi ndustrie, Leipzig, volumes | and 11, or from Landolt-

9 Blerr]rnstein, Liquid Crystals, volume |V 7a-d, many of then are,

nor eover, comercially avail abl e. Having regard to the good
solubility of the conpounds of 5 fornuh in accordance with the invention
~in other liquid crystal - materials ana having regard to thelr good

mscibility wt hp@ne anot her \gﬁghﬁﬁgoa"&'eht I|f5 &Rg}:@r}n@@_gj qmuga | in

the m xtures in accordance WI e relati I'y hi gh and
can be, for exanple, 1-70 w alkenyl, glkexys  2E-alkenylaxys ny-40

wt.% 10 especially of about 5-3Q Wtalf(bx cthyP B2 Eohikepry)didy- 1 s
preferred. ' Pref erably, Yl}g/l resvlpn agcordance w t'h the

i nvention contain, in additi B one or nore conpounds of forrmula 1,

one or 1% nore czarranmz& f r om t bignifyoapsiogle dgndots-CH 2Oy -gewdthal
formilae [err] two aromatic rings always ﬂgmg linked by
a single bond;

E ' ~ signifies trans-1,4- cyclohexylene or
' trans-1,3-dioxane-2,5-diyl;
10 - R® signifies hydrogen or fluorine;
R10 signifies difluoromethoxy or trifluoro-
. methoxy;
R13 signifies cyano, fluorine, chlorine,
difluoromethoxy or trifluoromethoxy; and
15 F : signifies pyrimidine-2,5-diyl, trans-1,4-
cyclohexylene or trans-1,3-dioxane-2,5-
- diyl.

The terms alkyl, alkyloxy, 1E-alkenyl, 3E-alkenyl and
20 alkenyl having a terminal double bond used in connection with the
compounds of formulae Il to XVI are defined in more detail above;
"4-alkeny!" preferably signifies straight-chain alkenyl residues
with a maximum of 12 carbon atoms in which the double bond is
situated in the 4-position, such as, for example, 4-pentenyl, 4-
25 hexenyl or 4-heptenyl; |
"aromatic rings" signifies rings such as, for example, 1,4-phenyl-
ene, pyridine-2,5-diyl or pyrimidine-2,5-diyl;
"saturated rings" signifies trans-1,4-cyclohexylene or trans-1,3-
‘dioxane-2,5-diyl; |
s0 "alkyloxyalkyl" preferably signifies straight-chain residues with
a maximum of 12 carbon atoms such as, for example, methoxy-
methyl, ethoxymethyl, propyloxymethyl, butyloxymethyl and the
like;
"2E- or 3-alkenyloxy" preferably signifies straight-chain alkenyl--
3 oxy residues with a maximum of 12 carbon atoms in which the
double bond is situtated in the 2- or 3-position and E or Z
indicates the preferred configuration, such as, for example,
allyloxy, 2E-butenyloxy, 2E-pentenyloxy, 2E-hexenyloxy, 2E-



[érr] ' wher ei n : R4 and R12 signify

al kyl, al koxyal kyl, 3E-al kenyl, 4- - al kenyl or on a
saturated ring also 1 E- 10 al kenyl ; :
signifies 0 or 1, C . 12 signifies 1, 4- phenylene
pyri di ne- 2, 5- d|yI pyrimdine-2,5-diyl, trans-1
4 cycl o- heptenyloxy, 3- butenyloxy, BejehesnyRix %i rsfﬁ?e)éer?ylékyxane 2,5-diyl;

' lﬁ %rr}l'tf hy asg‘le)'(esr? ton aet 0ten loxy ‘and

aI kyl, 3E- a? fenyioxys &p sf‘h(f%)} y Y: ptenyloxy |

al kenyl oxy, th® dikesnyl oxy or 1-al kynyl' signifies

é[ 4- p]heny' G“F-a?k)éﬁgﬁ'“ﬁnr%fé ?l?(l signifies § ntg;glghl: ghﬁ%ﬁkﬁbgpe@gigﬁ& 20

on trans5l withcg omeximyne of 3 carben atoms in which the triple bond is
~ situated in the 1-position, such as, for example, ethynyl,
1-propynyl, 1-butynyl, 1-pentynyl and the like.

The mixtures in accordance with the invention can also
10 contain optically active compounds (e.g. optically active 4'-alkyl-
or 4'-alkoxy-4-biphenylcarbonitriles) and/or dichroic dyes (e.g.
azo, azoxy or anthraquinone dyes). The content of such compounds
is determined by the solubility, the desired helical pitch, colour,
extinction and the like. In general, the content of optically active
15 compounds and dichroic dyes is a maximum of in each case about
10 wt.% in the final mixture.

The production of the liquid crystalline mixtures and of the
electro-optical devices can be effected in a manner known per se.

The production of the compounds of formula I.and of liquid
crystalline mixtures containing these compounds are illustrated
in more detail by the following Examples. C signifies a crystal-
~line phase, S signifies a smectic phase, N signifies a nematic

25 phase and | signifies the isotropic phase. Vig denotes the voltage
| for 10% transmission (viewing direction perpendicular to the

plate surface). ton and toff denote, -respectively, the switching-on
time and the switching-off time and An denotes the optical

anisotropy.

Example 1

a) A solution of 109 g of 1-bromo-3-fluorobenzene in
270 ml of dry tetrahydrofuran was slowly added dropwise to
% 14.4 g (0.623 mol) of magnesium shavings and a spatula tip of
iodine crystals in such a manner that the reaction mixture was
held at the reflux temperature. The reaction mixture was left at
- 73-750C until the magnesium had been consumed completely, then



al’kenyl’, or on 1 ,4-phenyl ene al so cyano,
| sot hi ocyanat o, al koxy, 2E-al kenyl oxy or

3- al kenyl oxy; 25 Rl err] signifies al kyl, 1 E-al kenyl,

3E- al kenyl or 1% al kenyl ; Rlerr]
signifies al kyI 1E- al kenyl 3E- al kenyl, 4- .

Z: tgglm’etﬁly (gés? 2 Qﬁéaté’d WIKBYPO min. with a solution ofh - SOXV’
Lo Tand ki d2) 5 of 45k dhiliorasniralh S1dsrB o exalpbexarepdrin v th

two aromat I460I ek ofl ditris getrahyeitofyran at 5-159C. Thereafter, the a

ilr ngl e bondi. . tion solution was warmed t%f‘hﬂﬂi(];'ghgﬁaél{oﬁgf Jan(f(#’c}'ﬁéahe)% 'efpf
si gni fi es hfatr 8@emiyr. fSubisequently, 800 ml afe“rO]percent ammosnlgm fies

di 1 uoromet gy sto'iut;le%Qre adde?q dropwise in such a manrB tR¥Y the

Rl err]
di f I uor onett@npe@atuna did rathexedag ;3570 1Ehe reaction mixture was

signi fies pyhérduforeektPactied with aé’che%E‘the organic phase was dried over |

e torm. 2?59?@%@@@%9 iR ane tha filtrate, yras, eyaporatsdn, Miswi ng

termi nalipdogave B7HH3ugpaf nm@engﬂ(ﬂl y4ndioxaspirog4, Sldw&ywﬂfﬂs(@* formil ae

signifies J‘ﬁ&?ﬁﬁt‘@@@%c@@{}%ﬁ%ﬁs' é% gB@%ﬁ'Sh W§ﬁal§ m%%m? '%&Qar bon

atoms i n whircithehaexturgactiomawithout further purification. (cis/trans:
47.5:49.5).

15 b) A mixture of 174.3 g of 4-(1,4-dioxaspiro[4,5]dec-8-
yl)-1-(3-fluorophenyl)cyclohexanol, 1000 ml of 1,2-dichloro-
ethane, 25 ml of ethylene glycol and 25 g of Amberlyst 15 was
boiled under reflux for 22 hrs., the condensate being dried over a
dropping funnel filled with 175 g of Alox I, neutral. Then, the

20 reaction mixture was cooled, filtered, washed with water and the
organic phase was dried over sodium sulphate. Subsequent
chromatography on 1000 g of silica gel with hexane/ethyl
acetate (90:1) gave 124.2 g of 4-(1,4-dioxaspiro[4,5]dec-8-yl)-
1-(3-fluorophenyl)cyclohexene as colourless crystals. M.p. of a

25 sample recrystallized from methylene chloride/hexane:
133.7-135.3¢C.

c) A solution of 4-(1,4-dioxaspiro[4,5]dec-8-yl)-1-(3-
fluorophenyl)cyclohexene in 2 | of toluene was hydrogenated using
30 10% Pd/C at room temperature and under normal pressure until
12.4 | of hydrogen had been taken up. The reaction mixture was
thereupon filtered and the filtrate was evaporated. This gave
125.3 g of 4-(1,4-dioxaspiro[4,5]dec-8-yl)-1 (3-ﬂuoropheny|)-
cyclohexane: as a yellowish oil (cis/trans 50/47).

d) 23.7 g of potassium t.-butylate were added to a
solution of 125.3 g of 4-(1,4-dioxaspiro[4,5]dec-8-yl)-1-(3-
fluorophenyl)cyclohexane (cis/trans 50/47) in 630 ml of dimethyl



situated in the 4-position, such as, for exanple, 4-pentenyl, 4- 25 hexenyl
or 4-heptenyl; "aromatic rings" signifies rings such as, for exanple,
1, 4- phenyl - ene, pyridine-2,5-diyl or pyrimdine-2,5-diyl;

"saturated rings" signifies trans-1,4-¢4clohexylene or trans-1, 3-

di oxane-2, 5-diyl; 30 "al kyl oxyal kyl " preferably signifies straight chain

o5t dues wisilp phoxide, Mg THRtGre Was Mthoed iéf@ f’?@ PR ARIR
li ke: " ad T unv sdairiten %@@ %Lrocf B ﬁ%i lurac prigiegﬁe
al kenyl - Sfhexeactionynixturé Masn@mrauﬁedfwith P0e eifiteoa:ﬂﬁlcirme/vhtlfié;1 the

the prof or RGeS s, il vl sOQRRT suBfafd) rleegng ghe " %' °°

2E- but eny/| ﬂyraaEthMedZEMaﬂimxpn Zf- the residue from

12 hept;g g?qtee Y,

3 hept enyloox PS (Zﬁé’nof WQP_?’}%%ﬂ;%Péﬁé‘-ﬂ g)f 1y ﬁog§$§f£§ g,ﬁs’d]dec the like; .
"1 -al kynyI¥l ¥ph(r£ﬂmr9p§tew )¢ml0bexanghasm@iwdeas;ngrystw d(keanss with a
maxi mum of dehtept! o geppns in which the triple bond is situated in the
1-position, such as, for exanple, ethynyl, - 1-propynyl, 1-butynyl,
1-pentynyl and the |ike. The m xtures in accordance with the

~inventiam can algp 10Acsolsion aft 6calgyofi¢tans&-4&0mwmdxaé ra[4®}-l cally

s ve & sl ) 105 oM A A S 1 L LoD
conpounds 50 mé afedey metieahydrofueans wastréated abe 762G w[ddtreairgmi pi tch
col our, within 15 min. with 25 ml (32.5 mmol) of a sec. butyllithium
solution. Then, the mixture was left to react at the same
15 temperature for 2.5 hrs. During this time sufficient solid carbon
dioxide was introduced into 300 ml of ether such that the weight
increase of the solution was 40 g. The tetrahydrofuran solution
was introduced into this ether solution under pressure using a
catheter, with the temperature rising to -529C. The reaction
20 mixture was warmed to 0°C and treated cautiously with 100 mi
of ice-cold 1N hydrochloric acid and subsequently 200 ml of ice- |
water, extracted with methylene chloride, the organic phase was
dried over sodium sulphate, filtered and the filtrate was
~ evaporated. The residue was crystallized from acetone/hexane.
25 -This gave 3.4 g of 4-[trans-4-(1,4-dioxaspiro[4,5]dec-8-
yl)cyclohexyl]- 2-fluorobenzoic acid as yellownsh crystals (m.p.
227.8°C; dec.).

and t he

f) 5.7 g of 4-[trans-4-(1,4-dioxaspiro[4,5]dec-8-

% yl)cyclohexyl]-2-fluorobenzoic acid were added to a suspension
of 3 g of lithium aluminium hydride in 100 ml of dry ether and,
after stirring under reflux for 23 hrs., cooled to 0°C, treated
cautiously with 25 ml of water and then 100 ml of 3N sulphuric
acid. The reaction mixture was thereupon extracted with ether,

3 the organic phase was dried over sodium sulphate, filtered and
the filtrate was evaporated. Chromatography of the residue on
silica gel with methylene chloride/acetone (95:5) gave 3.1 g of



extinction and the like. In general, the content of optically active 15

conpounds and dichroic dyes is a maxi num of in each case about - 10w.%
in the final m xture. The production of the liquid crystalline

m xtures and of the el ectro-opticallSevi ces can be effected in a manner
known per se. 20 . . The production of the compounds of fornmula | and

of liquid 4- talf1 diloka 110 ldt- )h_g(&g -

i 1"l ust rat edg' [ﬁéhﬁ ﬁog 1e’mg_et ai | %m[ﬁg’gf]aélﬁ \%g%'g aﬁ%?ggp]igdgﬁ'{%f ies a
crystal - e‘f‘?)ﬁt%‘l’%@‘é{ a5 colpwress GYSKRS:i ¢ phase, N signifies a nematic
25 phase and | signifies.the isotropic phase. V[err] denotes the voltage
for 1 0% transm ssion,(view.ng directionperpendicul.ar ,t he. . pl at e
surface)(.) té)-'g,rﬁ e%lng t[BE l)]soglé\;ﬁg'[qe;\!;]_rgﬁr%%;vgrﬁ:irﬁh'eﬁ's(?ﬁ'?é(?ggggeg; tine
and the swi jckp oo cyelahrek robenizyl glcohal in imbtafopy. 30
xaple 1 yoiuone ane) 40 PRIk Ok Sl Rschn' feitipghenzene i n
270 M of dry £octr dAVdror dran was, SLoAry 2ie ropw se to .49

(0. 623 nol ) abirenfigheki s, s pauUradsiniadwatepaextracted with toluesg; idecrystal s
in such a TBFgic! ﬁﬁésé@%é@%drﬁﬂiﬁéd&lt\g??héaswith 11086 S adiubd biegid-ux

ﬁgﬁg;?fjﬁ{ ﬁgaa%e;f@]gl Oy,eé'n ansétg%ﬁes\,@%,at@hgﬂttered aﬁﬁzﬁé efrilfclagceur\}\}e;sl the
13 agol gdaperatedy.r | Thisngatec3i0sl @i dhiorud@ 44[trang-4r(4-e@adydlen of
117.2 9 of dafin& AsHEN I 2kftiorbBERZYT ¥otnbte 8F G899 burty (GC).

h) 2.7 g of potassium t.-butylate were added to a
suspension of 6.6 g of methoxymethyltriphenylphosphonium
15 chloride in 40 ml of t.-butyl methyl ether at -15°C and the
mixture was stirred for one hr. Then, the mixture was diluted at
0oC with 20 ml of t.-butyl methyl ether and thereupon a solution
of 3.88 g of 4-[trans-4-(4-oxocyclohexyl)cyclohexyl]-2-fluoro-
benzyl formate in 40 ml of tetrahydrofuran was added dropwise
20 during 50 min. After a further 2 hrs. at 0°C the reaction
solution was poured into water and the mixture was extracted
with methylene chloride. The organic phase was dried over
sodium sulphate, filtered and the filtrate was concentrated. The
residue was chromatographed on silica gel with methylene
25 chloride/acetone (98:2). This gave 0.69 g of 4-[trans-4-(4-
methoxymethylidenecyclohexyl)cyclohexyl]-2-fluorobenzy!
~ alcohol in addition to 1.82 g of 4-[trans-4-(4-oxocyclohexyl)-
cyclohexyl]-3-fluorobenzyl alcohol, which could be re-used.

8% i) 0.4 g of sodium hydride dispersion (in oil, about ,
50 percent) was washed with hexane, treated with a solution of
1.11 g of 4-[trans-4-(4-methoxymethylidenecyclohexyl)cyclo-
hexyl]-2-fluorobenzyl alcohol and subsequently 0.44 m! of
methyl iodide was added. The mixture was held at reflux

% temperature for 1 hr., cooled, treated cautiously with water and
the reaction mixture was extracted with ether. The organic phase
was dried over sodium sulphate, filtered and the filtrate was
evaporated. This gave 1.15 g of 4-[trans-4-(4-methoxymethyl-



460 m of anhydrous tetrahydrofuran at 5-15[err]C. Thereafter, the _
reaction solution was warnmed to roomtenperature and stirred 5 for 90 m n.

Subsequently, 800 ml of 10 percent anmmonium  chloride solution were added
dropwi se in such a manner that the figmerature did not exceed 35[err]C.
The reaction m xture was t hereupon extracted with ether, the organic

phase was qtjbﬁéc‘y\t%hexyli)?ggl%ﬁé@lF@T@ggbbhﬁ%ﬂ/?%éﬂﬁﬂ Rithler! hsage was

ted. This.”10 _ .
iy?g?g?dieo%%l I"?@%ﬂ?g?\c@é‘fﬂzyy"} %P%Pﬁaéncef‘fvﬂbr gpnérgﬂ%)ycl ohexanol as
browni sh crystal s which were used in the next reaction w thout f]thrtlgéelr3
i fi [ . S/t : . 47 . 54495 15 )4 JA.m Xture o .
gu{)} |4c?t1| Z?di (()gg_gpi ;g‘[]golsllt&%%%& 1 '?syl)% olf af%t-r?r'ﬁb‘?%&mﬁ;ho&él ohexanol ,
1000 m &f mexhylidenecyclohexybayelohexyl]-2fiuonobenzylghyethylaeth2s g of
qroer! voL, in 1o ml of tetPARGHirAT Was theireff Wit 2.5, il 6pW'EN e POl ng

dried over a roppi ng. ] Al'ox T, “neutral . Then,
the 20 r eaddY@FOGHIQFIGr aCigharchstisted rat reflux, tempreatune: forn3@r mind t he

or gani ¢ phapke Wasactior Solutions WisU BodledhphrtitiSHREC BEBRee hear aphy
on 1000 g of, ,siljca h Wi t h he{an%!.et hg)L acet at 90: %av 124.2 ¢ of
2 (1, 4- di oy chUpridsy Any 40- percent sodigm Blearbonate craltiof Uie,ereanic

col our| ass phase avas dtied overn stidismnsutphate, yﬁltefédlzaﬁdfttrwrfl ?!_:YG'M' fene
chloride/h €. 7 . rq €. solution o

4- (1, 4-di o%ggi?%Ta?'%égé-m?)ﬂf§ g]% g quu%?[&ﬁ%@%'ﬁ'z@'c'l ohexene in 2 1
of tol uene fTermylcycigbexybeyeiohexyi-2tluocnlenzy!r soethy rure and under

normal pres il 4:1y1 2.4 1 of hydrogen had been taken up. The
reaction m%’%ﬁe@&gs 4'”t'hereup'on filtered and the filtrate was
evaporated. This gave 125.3 g of

oL Shosaemt (1§, Shosoi ok L3 anbmab s (-fomphibpace o
' byt ac oerieYalaRPdure-HlloroBRpzyl methylobtaed Tofs Ardns"=' %)
4- (1, 4- di oxiaspi. b ofind, & deetldrlene- ahloBide was treatedhin\succeskiore witk a
(cis/trans {if Hpods” oFGi&thyPam™E®Y Y lml of methanol and 0.45 ml of
20 percent sodium hydroxide solution and stirred at room
20 temperature for 30 min. Then, the reaction mixture was poured
into 50 ml of water and extracted with methylene chloride. The
organic phase was dried over sodium carbonate, filtered and the
filtrate was evaporated. Crystallization from hexane gave 0.53
of pure 4-[trans-4-(trans-4-formylcyclohexyl)cyclohexyl]-2-
2 . fluorobenzyl methyl ether, m.p. 52-54°C.

)] A suspension of 0.41 g of methyltriphenylphosphonium
bromide in 10 ml of t.-butyl methyl ether was treated at 0°C
with 0.135 g of potassium t.-butylate. After 5 min. a solution of

0 0.25 g of 4-[trans-4-(trans-4-formylcyclohexyl)cyclohexyl]-2-
fluorobenzyl methyl ether in 5 ml of potassium t.-butylate was
added dropwise, the reaction mixture was stirred at 0°C for a
further 30 min., poured into 50 ml of water, extracted with
ether, the organic phases were combined, dried over magnesium

35 sulphate, filtered and. the filtrate was evaporated. The residue

- was chromatographed on silica gel with methylene chloride and
crystallized from methylene chloride/isopropanol and hexane/
isopropanol. This gave 0.165 ‘g of 4-[trans-4-(trans-4-vinyl-



14 "sul phoxi de, the m xture was stirred at 100[err]C for 2 hrs., cooled

and poured into 2500 ml of 5 percent sodium chloride solution. The
reaction m xture was extracted with nethylene chloride, the organic
phase was dried over sodium sul phate, filitered and the 5 filtrate was
evaporat ed. ‘Crystal lization of the residue from | sopropanol gave 121.9

of trans 1
yI) 1- (3. flcOéléh%ggﬁfkwhégggageﬂﬁﬁr@d;g gl meth rl e}t?l r \glth the cont ent
99.8%. 1 ollowmgepropemtm iR Gl kNAS: i1 é@xaspi ro[ 4, 5] -
dec- 8-yl )-1-(3-fluorophenyl)cycl ohexane and 2 317 g of TMEDA i n 50 m

of dry tetrahydrgfur was treated a S[err und 0] thin 15
mn wth 25 n ﬂl? %’TWHF G‘Pmcp%k%}s GAR e drRP d'in Eﬂ éhql8ﬂ°w§hen, t he
m xture pasmiatitert o react at the sane 15 tenperature for 2.5 hrs. During

this time sufficient solid carbon di oxi de was introduced into 300 m of
et her such that the weight I ncrease of the solution was 40 g. The

‘tetrahydr ofﬁrbﬁf%lﬂ-&t—(tﬁans -4-(E3-Prapenyitaxciphexyieyclohexy i uti on under
pressure USﬂu?Babenz F%Eﬂt\ ethefh the tenperature rising to -52[err]C

100 i drliradscer é?rﬁ“m’a%’?éé'e& Wb SR IR R Vot | e

100 m
wat er, et r flabpdbenkzyl rmethykerehenl oride, the organic phase was dried

el e ﬁﬁr'c#ﬁse eI A BB g IBREREE: T

4- [ tr ans- 4- fluotobenzyk pnethyl ®thec- 8- .yl)cycl ohexyl]-2-fl uorobenzoic
aci-d as yel honf Sh £y §9a( frd iR A-vinylicioBleiiyl ) éthylgeytiohexyl}-2-
fluorobenzyl methyl ether

15 4-{trans-4-[2-(trans-4-(E)- propenylcyclohexyl)ethyl]cyclo-
hexyl}-2-fluorobenzyl methyl ether
4-{trans-4-[2-(trans-4-(E)-(1- pentenyl)cyclohexyl)ethyl]cyclo-
hexyl}-2-fluorobenzyl methyl ether
4-[trans-4-(trans-4-vinylcyclohexyl)cyclohexyl]-2,6-difluoro-

2 benzyl methyl ether, m.p. (C/N): 67°C, cl.p. (N/I): 67.5°C

" 4-[trans-4-(trans-4-(E)-propenylcyclohexyl)cyclohexyl]-2,6-
difluorobenzyl methyl ether |
4-[trans-4-(trans-4-(E)-(1-butenyl)cyclohexyl)cyclohexyl]-2,6-
difluorobenzyl methyl ether

25 4-[trans-4-(trans-4-(E)-(1-pentenyl)cyclohexyl)cyclohexyl]-2,6-
difluorobenzyl methyl ether
4-{trans-4-[2-(trans- 4-VInylcyclohexyl)ethyl]cyclohexyl} -2,6-
difluorobenzyl methyl ether
4-{trans-4-[2-(trans-4-(E)-propenylcyclohexyl)ethyl]cyclo-

30 - hexyl}-2,6-difluorobenzyl methy! ether
4-{trans-4-[2-(trans-4-(E)-(1 pentenyl)cyclohexyl)ethyl]cyclo-
hexyl}-2,6-difluorobenzyl methyl ether
4-[trans-4-(trans-4-vinylcyclohexyl)cyclohexyl]-2- ﬂuorobenzyl
ethyl ether

35 4-[trans-4-(trans-4-(E)- (1-butenyl)cyclohexyl)cyclohexyl]-Z- |
fluorobenzyl ethyl ether '
4-[trans-4-(trans-4-(E)-(1 pentenyl)cyclohexyl)cyclohexyl] -2~
fluorobenzyl ethyl ether '



f) 5.7 g of 4-[trans-4-(1,4-dioxaspiro[4,5]dec-8- 30 _

yl )cycl ohexyl]-2-fl uorobenzoic acid were added to a suspension of 3¢
of lithium alum niumhydride in 100 mM of dry ether and, after stirring
under reflux for 23 hrs., cooled to O[qg]C, treated- cautiously wth 25
m of water and then 100 m of 3N sul phuric acid. The reaction m xture

o o PR anERA" €6 aNS 1 ARGTey HorigiB I PE PRI RS R gRioRsL over

d | phate,, filter e and
a)rlolrjrg]t 2;r g?ﬁfy‘/zﬂfe Ryl e2BeRue on silica gel with nmethylene

hi de/ 9 -2 6-
o o f‘f*‘[q“‘a“;g @fag‘%““aSE"ﬂ?e"%'cgg!°h§f¥'3y°gcéﬂzs§¥|] 367 wor o-
benzyl al c DAY, §fal S. g) A solution of 3.1 g
of 4-[transd-ftrans- df-(trams Ae(E)S-(1[-bbﬁbdm)@wllom«§ﬁl))dﬂyesbdﬁex%flﬂi@@-obenZy|
al cohol in &@R]d?‘hp% zy1j éﬂﬁ&‘ﬁ@fhapd 40 m of formc¢-acid was stirred at

room t enper - oured into water, extracted with

t ol uene, t%‘[traﬂﬁgﬁn(ﬂaméeﬁ)ﬁﬂemnyé yaMm«ylw:yulo&mmdM,Lﬁn

bi car b- 2241 | 8pHepm sul phate, filtered and the filtrate was
10 evapor at ed Th| s gave 3."06 g of crude 4-[trans-4-(4-oxocyclo-
hexyl ) cycl ohexyl ] -2-fl uorobenzyl formate of 99% purity (GO). h)

2.7 g ofjgpotassiumt.-butylate Were@@@etg a suspensi on of 6.6 g of
met hoxymnet hyl tri phenyl phosphoni um 1 orirde in 40 m of t.-butyl methyl

ether at -15[err]C and the m xture was stirred for one hr. Then, the
m xture was di | uAesohution OerrgOof\A4-|‘(t2@nsﬂ4-<ﬁbrmyl¢yﬁ|0heﬁyl)h34- et her and

TR TIO mbt beh Ghocsd argegousty to Bample 1
)-k) and 5 g of 2- propyl ,3-propanediol in 30 ml of
15 benzene is heated to slight boiling with 35 mg of p-toluene-
sulphonic acid monohydrate. After neutralization of the solution
with a few drops of triethylamine the mixture is washed with
water, dried over sodium sulphate, filtered and the filtrate is
evaporated. Chromatography of the residue on silica gel with
20 methylene chloride and subsequent crystallization from hexane
gives 4-[trans-4-(trans-5-propyl-1,3-di_ox'an-2-yl)cyclohexyl]-
2-fluorobenzyl methyl ether.

In an analogous manner there can be produced:

4-[trans-4-(trans-5-Propyl-1,3- dloxan 2-y|)cyclohexy|] 2-
fluorobenzyl methyl ether
4-[trans-4-(trans-5-butyl-1,3-dioxan-2-yl)cyclohexyl]-2-
fluorobenzyl methyl ether

30 4-[trans-4-(trans-5-pentyl-1,3- dloxan -2-yl)cyclohexyl]-2-
fluorobenzyl methyl ether
4-[trans-4-(trans-5-vinyl-1,3-dioxan-2-yl)cyclohexyl]-2-
fluorobenzyl methyl ether _
4-[trans-4-(trans-5-(E-)propenyl-1,3-dioxan-2-yl)cyclohexy!]-

3 2-fluorobenzyl methyl ether

4-[trans-4-(trans-5-(3-butenyl)-1 3 dioxan-2-yl)cyclohexyl]-2-
fluorobenzyl methyl ether



benzyl “formate in 40 m of tetrahydrof uran was added dropwi se 20 during 50

mn. After a further 2 hrs. at O[err]C the reaction sol ution was poured
into water and the m xture was extracted wi th nmethyl ene chloride. The
organi ¢ phase was dried over sodi umt&ul phate, filtered and the filtrate
~was concentrated. The resi due. was chromat ographed on silica gel with
met hyl ene 245- [iraors-de( aepi B gdrapyd) 1, Fidioxaame -9 /s doblexdr [ 12 as- 4- (4-
met hoxynet den %}Z jhexm E iycl ohexyl ]-2-fluordbenzyl ~“"al cohol in
addi tion to 3’ - oxocycl ohexyl ) -
cycl ohexyl ]48E1fnam-ébétnzanseﬂ-¢nmyl 1yﬁﬂmblxmugdyb)mydom@«y50 11- 23,(2(-3-) i)
0.4 of s B I N ol about percen was
vvashgd Wi t h&i#ei{(Barjr%(yr{ZSgaﬁieﬁlﬂx #m’rgol ution of 1 .11 g of

4- [ t r ans54-4altrensody E&M1W+bwby@ybﬁoyl)cyclmwy]l]92,1‘6-uor obenzyl

al cohol andgi¥ HWJ yn{é | met hyl iodi de was added. The
m xture was,h at | ux ure for 1Br., ﬁoled treated
cautiousl y #rkHans @t" brRns- "{'Hé‘ 'r"e igxanr 2rvibeyelehexy kd &t wi t h
et her. The @ifumm@izgﬁemethyw\/a@mgn ed over .sodi um sul phate, filtered and

tht ]; :alntsr Zthg ﬁﬁfq‘}f,{ 3 ?E )JPééeﬂs'J}i’-‘i ,%'—éigx%%-yl)cyclohexyl]- 16
i denecyabo ;@Idlﬂyorobengy] -Aethybrethenzyl methyl ether as a yel | ow sh
8' lof (p‘[J['rgs ?ﬂl‘%- 1-1(8-ButdA01-1,3-dioxan-21y1)cyRISRERI RN of 1.15
met hyl i dene%ﬁ:ld! WOP@?ZVbHBWh}'l 2thedjorobenzyl met hyl et her in 10 m
of tet rahyd40{2|r[atrpah@34t. (eairisl Suilr I5'| i d?f)xﬁnaﬁj- 1) cPedbh ’-1 c¢-acid and
stirred at r tlggeratur for H he reaction sol on was

~ cool ed, par?ﬁ?ylg%ﬁ tnPn?'f thegy, or| de and 10 percent sodi um

bi car borgt e4sPR +fttrans- 4h(9tmr£s9er5-pentyl 1,3-dioxan-2-yl)cyclohexyl]-
ethyl}-2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-5-vinyl-1,3-dioxan-2-yl)cyclohexyl]ethyl}-
2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-5-(3-butenyl)-1,3-dioxan-2-yl)cyclo-
20 hexyl]ethyl}-2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-5-propyl-1,3-dioxan-2- yl)cyclohexyl]-
ethyl}-2,6-difluorobenzyl methyl ether
4-{2-[trans-4-(trans-5-pentyl-1,3-dioxan-2-yl)cyclohexyl]-
ethyl}-2,6-difluorobenzyl methyl ether
%5 4-{2-[trans-4-(trans-5-vinyl-1,3- dloxan 2-y|)cyc|ohexyl]ethyl}-
2,6-difluorobenzyl methyl ether
4-{2-[trans-4-(trans-5-(3- butenyl)-1,3-dioxan-2—yl)cyclo-
hexyl]ethyl}-2,6-difluorobenzyl methyl ether
4-[trans-4-(trans-5-propyl-1,3-dioxan- -2-yl)cyclohexyl]-2-
80 fluorobenzy! ethy! ether
4-[trans-4-(trans-5-butyl-1,3- dloxan Z-yl)cyclohexyl] -2~
fluorobenzyl ethyl ether
4-[trans-4-(trans-5- pentyl-1,3-d|oxan-2-y|)cyc|ohexy|]-2-
fluorobenzyl ethyl ether
3% 4-[trans-4-(trans-5-propyl-1,3-dioxan-2- yI)cycIohexyI] -2-
fluorobenzyl allyl ether
4-[trans-4-(trans-5-butyl-1,3-dioxan-2- yl)cyclohexyl] 2-
fluorobenzyl allyl ether



10 phase was dried over sodium sul phat®, filtered-and the filtrate was
evaporated. This gave 1.11 g of 4-[trans-4-(4-

formyl cycl ohexyl ) cycl ohexyl ] - 2-fl uorohenzyl nethyl et her (cis/trans =
4:1). 15 k) - A solution of 1.1%cg of 4-[trans-4-(4-forny|cyclo-
hexyl ) cycl ohexyl ] - 2-f | uor obenzyl nethy ether (cis/trans = 4:1) in 1.5

m of nethy, I qr- dqli 16(3n§‘aq.§ few drops of
triethylam j{?'il@g - ﬁear%? :Efﬁe(?{aﬁ 1 3]4@ ?gn)%éltpberfecxeﬂl] godl um
hydroxi de Sduarolenzyl allylretlierat -raom 20 tenperature for 30 min. Then, the
reaction m xture was poured into 50 m of water and extracted with

nmet hyl ene chl oride. The ‘organi c ase wag dried over sodium carbonate,
filtered and the filtrate was ev; Crystallization from hexane

gave 0.5 - of pure 4- [trans 4-(trans- 4- f or nyl cycl ohexyl ) cycl ohexyl]-2- 25

fl b I 2- f
0. 43 o of et hyi 81 phBnsHSRBERIRAES GidfAltrans 4 tipngyEptRAETT " °
mat Bylt Iet [1emyal@hewé)sc)edohEXQI]eEF-flaorobmzbniIrﬂe5|rg 6®Opmla33‘| glacial

utyl a

€ (0}
4 [trans-4- %?ralr:\sé%aforl%r?%yéq) vﬁgby? cycrﬁgr?g gpégspéent TSI url')%naz%%j met hyl
ether in 5 amnddiegiechtoi mﬂux Iemgﬂrawr@ﬁ@r Fed TEhenwﬁ reagtiopeact i on
m Xturelﬁ’asnﬁiﬂdree %bdi’é&r ?ﬁt@d 20 ‘pHf 4r Wi s%ﬂd”sadlurﬁqw&fbmﬂéo 50 m
of wat er extracte tﬁ‘@/ aﬁ@ ﬁanl c-phases were, conbi ned, dried
over rragnes@%%%’@rgﬁt a‘@’gh me rl%@le ofide.  iTNE QrganicsPBASEs 3fed. The
resi du?al m?lmhedmﬁr/]@sh@d)hmtmwaien chriegk lovert magrigspin sulphiate, de and
cryst alll ze [ n A
I A W
trans 4- propylcyclohexyl)cyclohexyl] 2 fluorobenzoic acid.
15
b). 7.8 g of 4-[trans-4-(trans-4-propylcyclohexyl)cyclo-
hexyl]-2-fluorobenzoic acid are added to a suspension of 4.5 g of
lithium aluminium hydride in 150 ml of dry ether and the mixture
~ is stirred under reflux for 23 hrs. The suspension is cooled to
20 00°C, treated cautiously with-40 ml of water and then with
150 ml of 3N sulphuric acid,” extracted with ether and the organic
phase is dried over sodium sulphate, filtered and the filtrate is
evaporated. Chromatography. of the residue on silica gel with
methylene chloride/acetone :(95:5) gives 4-[trans-4-(trans-4-
2 propylcyclohexyl)cyclohexyl]-2-fluorobenzyl alcohol.

c) 1.2 g of sodium hydride dispersion (in oil, about
50 percent) is washed with hexane and then treated with a
solution of 3.33 g df'4'[trans-4 -(trans-4-propylcyclohexyl)-

30 cyclohexyl]-2-fluorobenzyl alcohol. Thereupon, 1.32 ml of
methyl iodide are added and the mixture is held at reflux
temperature for 1 hr., cooled, treated cautiously with water and
extracted with ether. The organic phase is thereupon dried over
sodium sulphate, filtered a’hd"'the filtrate is evaporated. The

3% residue is chromatographed on silica gel with methylene chloride
and crystallized from methylene chloride/isopropanol and
hexane/isopropanol. This gives 4-[trans-4-(trans-4-propylcyclo-
hexyl)cyclohexyl]-Z-ﬂuorobe'n'iyl methyl ether.



17 ‘cycl ohexyl ) cycl ohexyl ] - 2-f1 uorobenzyl nethyl ether with the

foll ow ng properties: mp. (CN): 30.9[err]C, cl.p. (NI): 114.2[err]C.
The foll ow ng compounds can be produced in an anal ogous 5 nmanner:
4-[trans-4-(trans-4-(E)-Propenyl cycl ohggyl ) cycl ohexyl] - 2- fl uor obenzyl
met hyl et her 4-[trans-4-(trans-4-(E)-( 1 -butenyl)cycl ohexyl)cycl ohexyl
]-2- 10 quorobenzyI nmet hyl et her 4 [trans 4-(trans-4-(E)-( 1

-pentenyl)cyclohe | ohexyl ] fl yorobenzyl methyl ether
4-{trans- 4- ﬁ %:jl&vmgnwm Usisisx Gan mprpgageddneamar}alggous |

fl uor o-benzy,lnalaﬁé?yl et her 15

4-{trans-4-[2-(trans-4-(E)-propenyl cycl ohexyl)ethyl]cycl o-

hexyl } - 2- f1 uor obenzyl nethyl ether 4-{trans-4-[2-(trans-4-(E)-(1

- pent enyb) o4€ntrhwsyl4)étﬂadsi-dy&rthylcyclbheydw)@ya&lbhqué#ﬁyﬂluueobghzgd her
4-[trans-4- rﬁ’lté’t S rnyI cycl ohexyl )cycl ohexyl ] , 6-di fluoro- 20 benzyl
nmet hyl et he m N): 67[err]C, cl. (N1): 67 S%errgc
4-[trans-4- ﬁt[tmm&%éﬁqns:&@tﬂcydm@x»l&wcwl lgorobenzyl

dlfluorobe g‘z%ﬂ et her 4[trans4(trans4(E) ( 1
- but enyl )c R Xy cl ohex

d f | h 25
4-[trans-4-¢ b taqs-%é%réwepymﬁl@ i}ey Ty HorFo-
di fl
2' (i Eg;g@inﬁéhzmh?%hﬁér, m. p4Ci'Nf BSZdCi cl, P (N/l) 139 goc rret i

L ans o P e d L eSSy SR &y iyl 2 PP OBRRSY

hexyl } - 2, 6- digthybretherzyl net hyl et her 4-{trans-4-[2-(trans-4- (E) ( 1
_penteny! )C“CWZ%“) Chiang g Pﬁ?FS{)@W‘M?g}’ﬁ%&' KR or obenzy!
et hyl et herfluorobenzyl methyl ether

15 4-[trans-4-(trans-4-ethylcyclohexyl)cyclohexyl]-2,6-difluoro-
benzyl methyl ether
4-[trans-4-(trans-4- propylcyclohexyl)cyclohexyl] -2,6-difluoro-
benzyl methyl ether
4-[trans-4-(trans-4- butylcyclohexyl)cyclohexyl] 2 6-difluoro-

20 benzyl methyl ether
4-[trans-4-(trans-4-(3-.butenyl)cyclohexyl)cyclohexyl]-2,6-
difluorobenzyl methyl ether, m.p. (C/N): 54.99C, cl.p. (N/1): 105°C
4-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl]-2,6-difluoro-
benzyl methyl ether

25 4-[trans-4-(trans-4-(4- pentenyI)cyclohexyl)cyclohexyl] -2,6-
difluorobenzyl methyl ether
4-{trans-4-[2-(trans-4-ethylcyclohexyl)ethyl]cyclohexyl}-2-
fluorobenzyl methyl ether .
4-{trans-4-[2-(trans-4- propylcyclohexyl)ethyl]cyclohexyl} -2-

30 fluorobenzyl methyl ether
4-{trans-4-[2-(trans-4-(3- butenyl)cyclohexyl)ethyl]cyclohexyl}-
2-fluorobenzyl methy! ether -
4-{trans-4-[2-(trans-4- (pentylcyclohexyl)ethyl]cyclohexyl} 2-
fluorobenzyl methyl ether

% 4-{trans-4-[2-(trans-4-ethylcyclohexyl)ethyl]cyclohexyl}-2,6-
difluorobenzyl methyl ether

 4-{trans-4-[2-(trans-4-propylcyclohexyl)ethyl]lcyclohexyl}-2,6-
difluorobenzy! methy! ether -



35 4-[trans-4-(trafs-4-(E)-( 1 -butenyl)cycl ohexyl)cycl ohexyl ] - 2-

fl uorobenzyl ethyl ether 4-[trans-4-(trans-4-(B)-( 1
- pent enyl ) cycl ohexyl ) cycl ohexyl ] - 2- fl uor obenzyl - ethyl et her
18 4-[trans-4-(trans-4- V|nylcyclohe22I) cycl ohexyl ]-2, 6-difluoro-

benzyl ethyl ether

~4-[trans- 441{"t?‘§ﬁs44([52 (IQF‘QH§W!/1 %’-‘HL&@‘?&M é??ﬁﬁiﬁé}@‘l ethyl]c§clohexyl}-
di f| uorobe et her ran rans-4-(E) - (
- but enyl )c%%oﬁéﬁygw%ma‘l'e ? d| f1 uorobenzyl ethyl ether

3| HL gpzbg -4t{teans44([R- ((trénsp@f(tmfn'tlylcycldmexyl)mhsﬂlMmhlex&;}n?l e6-2 _

A sol uti onrlérlll"??éﬁ§bz§i %P&HXF | cycl ohex - 3- fl uor obenzyl net hyl
et her (MOM&'[&“&“S%@!‘?HSM& r?/ ayclohexy cyqlplm:@llet}mylg} -3f

2- propyl dﬁ@gﬁﬂ 138 of 15 benzene is heated to slight boiling
with 35 ngfﬁf ol uene- H]/ I'q%onl c, aci.d nonghydr at e. Aﬁ;@

neutral i zat4 -c[ftrans-%rﬂtman§n4 prwylcyacloe@xw)fascl@hqw thyldn2ne the
mxture is ﬂ@é%ﬁtylhmeth’%t 8fhedri ed over sodium sul phate, filtered and

Wih 20 mekAESreRForT s aRRasRbEUuEPReRyAley ¢RI Y Rexane

gi ves 41ft rijworabénznmeéthyloetheri, 3- di oxan-2-yl)cycl ohexyl]- .

o otceq. < 2 TRk HS- £ ans-4-pentyley oRbGR RN BHTBERY131E con be
fluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-vinylcyclohexyl)cyclohexyl]ethyl}-2-
fluorobenzyl methyl ether

15  4-{2-[trans-4-(trans-4-(E)- propenylcyclohexyl)cyclohexyl]-
ethyl}-2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-(3-butenyl)cyclohexyl)cyclohexyl]ethyl}-
2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-(4-pentenyl)cyclohexyl)cyclohexyl]-

20 ethyl}-2-fluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-ethylcyclohexyl)cyclohexyl]ethyl}-2,6-
difluorobenzyl methyl ether
4-{2-[trans-4-(trans-4- propylcyclohexyl)cyclohexyl]ethyl} -2, 6-
difluorobenzyl methyl ether '

2 4-{2-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]ethyl}-2,6-

- difluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyllethyl}-2,6-
difluorobenzyl methyl ether |
4-{2-[trans-4-(trans-4-vinylcyclohexyl)cyclohexyl]ethyl}-2,6-

%0 difluorobenzyl methyl ether, m.p. (C/N): 56.6°C, cl.p. (N/1): 77°C

' 4-{2-[trans-4-(trans-4-(E)- propenylcyclohexyl)cyclohexyl]—
ethyl}-2,6-difluorobenzyl methyl ether
4-{2-[trans-4-(trans-4-(3-butenyl)cyclohexyl)cyclohexyl]ethyl}-

- 2,6-difluorobenzyl methyl ether, m.p. (C/N): 40.1°C, cl.p. (N/I):

% 101.20C
4-{2-[trans-4-(trans-4-(4-pentenyl)cyclohexyl)cyclohexyl]-
ethyl}-2,6-difluorobenzyl methyl ether



25 A-[trans-4-(trans-5-PropyI-1,3-dioxan-2-y|)cyc|ohexy|]-2-

f 1 uor obenzyl . net hyl et her 4-[trans-4-(trans-5-buty|-
, 3-di oxan- 2-yl ) cycl ohexyl ] - fl uorobenzyl nethyl ether 30
4-[trans-4-(trans-5-pentyl - 1 , 3-di oxang®-yl ) cycl ohexyl ] - 2- f 1 uor obenzyl

met hyl et her 4- [trans 4- (trans 5- V|nyI 1 , 3-di oxan-2-yl)cycl ohexyl]-2-

L. 3 i oxan 3 W% ot cheEng+-Shit s 'Z@?C’%ﬁﬂ'lp%q@ﬁgyébe"zw |

4- [ trans- 4-¢&m¥dnether 3- but enyl ) -1 | 3- di oxan- 2-yl ) cycl ohexyl ] - 2-

| uor obenzy. Lge 19 )
Teheadin 4 - mbhf|ﬁ4 gi(.‘)}?;ns 41,butyéclr}éalgr?eé(yﬁc%glghoeh 11- % fluorobenzyl |
f

| uor obe et her 4-[trans-4-(trans-5- butyI

f
4-
di

, 3- di oxap- 24ynt)raml-4h(?mdris-4 @ent IcydlldHngrIMOR)HexSEl]t]r@ifl@thbenz@I
4- [trans-4- égﬁﬂné ﬁ fentyl 3-di oxan- 2-yl) cycl ohexyl
di f | uor oben F et her
4-[trans- 4- ﬁt[r'ramﬂs54v(h|;ana—%enhy)layemhexmE:yclmlxgxyt]EZ?G dlfluoTo-
di f1 uor obe trans trans-5- (E-) propeny

5 droxan rBéT%%@%Pﬁgl PFF 10 2, 6[d|fluorobenz¥ met hyl et her
4-[trans- 4-Ftkd ttan%wﬁngrow cyclohsosyl) eyg 9|@9I§YUh8x§1'<ﬁLﬂU0r°' |
2, 6- dlfhyorb@ﬁﬁyybt { theet her 4 {2-[trans-4-(trans-5-propyl -

R AL CTRE VRS fl')%&%@@ﬁ?i%bx?ffs?éﬂfn?épgf 19

benzyl ethy! ether
4-[trans-4-(trans-4- pentyIcyclohexyl)cyclohexyl] -2,6-difluoro-
benzyl ethyl ether

15 4-[trans-4-(trans-4- ethylcyclohexyl)cyclohexyl] -2- fluorobenzyl
allyl ether
4-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-2-fluorobenzyl
allyl ether
4-[trans-4-(trans-4- pentylcyclohexyl)cyclohexyl] 2-fluorobenzyl

20 allyl ether
4-[trans-4-(trans- 4-ethylcyclohexyl)cyclohexyl]-2,6-difluoro-
benzyl allyl ether
4-[trans-4-(trans-4- propylcyclohexyl)cyclohexyl] 2,6-difluoro-
benzyl allyl ether

% 4-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl]-2,6-difluoro-
benzyl allyl ether
4-[trans-4-(trans-4- pentylcyclohexyl)cyclohexyl] -2,6-difluoro-
benzyl allyl ether.

30 Example 4

A mixture of 5.62 g of 4-(trans-4-propylcyclohexyl)-
bromobenzene, 4.05 g of 3-fluoro-4-methoxymethylphenylboric
acid, 430 mg of 5 percent palladium charcoal (DEGUSSA E 101

'35 N/D), 50 ml of benzene, 25 ml of ethanol and 50 ml of 2M sodium
carbonate solution is heated to boiling for 3 hrs., the catalyst is
filtered off and the aqueous phase is separated. The organic
phase is washed with 1N sodium hydroxide solution, saturated



efhyl}-z-fluorobenzyl met hyl et her 4-{2-[trans-4-(trans-5-vinyl -
,3-dioxan-2-y|)cyc|ohexyl]ethyl}- 2-fluorobenzyl nethyl ether
4-{2-[trans-4-(trans-5-(3-butenyl)-1 ,3-di oxan-2-yl)cyclo- 20
hexyl ] et hyl }-2-fl uorobenzyl nethyl eth24 4-{

2-[trans-4- (trans-5-propyl -1 , 3-di oxan- 2-yl ) cycl ohexyl ] -

ethyl}-2, SdellJm) n Eﬁf@dh%'lf% %g'lutzlon rﬂd{wrcnex >ﬂtfzr dried over

2 11 LSO SIBRIA) oot abhethe AN 1 Chated T o v 1

, 3-di oxan- zglvle)scw-l[méxlsddsetmplrbp lcyoh&ﬁ)ghéhw@mmbb@tiw et her
4-{ 2-[tra Rt 5-(3 butenyy) 1 ,3-dioxan-2-yl)cycl o-
hexyl]ethypﬁeﬁ g gﬁpﬁuorobenzyl met hyl et her

4-[transS4-(trans-5-propyl -1 , 3-di oxan-2-yl)cycl ohexyl]-2- 30 quorobenzyI

hyl h t t -2-yl)cycl ohexyl]-2-
?It ugr oggng;l et hyIAla'[l e{]r?a’légéué rﬁﬁﬁﬁe?th Pé(&ag-'agg-@{w

, 3-di oxan- 2-yl ) cycl ohexyl ] - fl uorobenzyl et hyl ether 35
4-[trans- 44-t[flﬁ-f(tré1§f4)+ﬁthylcy@o¢|1e@<>y¢)pﬁe *Wcchlebgébbbz%l methyl
fl uor obenzyl aIIyI et her 4-[trans-4-(trans-5-

, 3- dloxan:fgh cyclohexyl] quorobenzyI allyl ether

20 a9 t4-e{r4b—(4ram$-a41-3115yhsjﬁluheiky@ﬂhmgdﬂ-&ﬂ'ubﬁdl@éﬁb%ﬂﬂet%yl

fl uor obenzyéthaéll yl ether.
4-[4-(trans-4-(3-buteny|)cyclohexyl)phenyl]-2-f|uorobenzyl
methyl ether | '
4-[4-(trans-4-pentylcyclohexyl)phenyl]-2-fluorobenzyl methyl

15 ether
4-[4-(trans-4-ethylcyclohexyl)phenyl]-2,6-difluorobenzyl methy!
ether _
4--[4-(trans-4-vinylcyclohexy|)phenyl]-2,6-dif|uorobenzyl methyl
ether, m.p. (K/1): 76°C

2 4-[4-(trans-4-propylcyclohexyl)phenyl]-2,6-difluorobenzyl
methyl ether
4—[4-(trans-4-(3—butenyl)cyclohexyl)phenyl]-Z,6-dif|uorobenzyl
methyl ether, m.p. (C/N): 62.8°C, cl.p. (N/1): 73.3°C
4-[4-(trans-4-pentylcyclohexyl)phenyl]-2,6-difluorobenzyl

25 methyl ether
4-{4-[2-(trans-4- propylcyclohexyl)ethyl]phenyl} 2-fluorobenzyl
methyl ether
4-{4-[2-(trans-4-pentylcyclohexyl)ethyllphenyl}-2-fluorobenzyl
methyl ether _

% 4-{4-[2-(trans-4-vinylcyclohexyl)ethyl]phenyl}-2-fluorobenzyl
methyl ether
4-{4-[2'-(trans-4-propylcyclohexyl)ethyl]phenyl}-2,6-difluoro-
benzyl methyl ether
4-{4-[2-(trans-4- pentylcyclohexyl)ethyl]phenyl} 2,6- difluoro-

3 benzyl methyl ether

 4-{4-[2-(trans- 4-vmy|cyc|ohexy|)ethyl]phenyl} 2,6-
difluorobenzyl methyl ether



5 a) A suspension of 20 g of 4-[trans-4-(trans-4-propyl-

cycl ohexyl ) cycl ohexyl] - 2-fl uorobenzonitrile in 400 nm of glacial acetic
acid is treated with 200. ml of 50 percent sul phuric acid and heated to
reflux tenperature for 20 hrs. Then, the reaction 10 mixture is cooled,
adjusted to pH 4 with solid sodium hydroxide  and extracted with

S‘Ef ot 33&?‘5&%2&#2%&‘%?@ -1, BT D e LR B por at ca.
Thi s gives

(1 gagsog gr@quﬁéﬁbggﬁ%wpggggeyf?dcﬂy%rﬁyrw§éﬁgfpchﬁfdﬁ$be'lr?zyl b)
hexyl ] - 2- fl'{]ﬁiﬁ)ﬂéﬂb € acid are added to a suspension of 4.5 g of

l'ithi | A un'él =11 I - -
Sltl rlr(lgg1 %nﬁﬁé’éﬁgﬂf l{%‘eiofbezgt% 1$9nglé) ﬁ%ﬁ%’émﬁé?gﬁ;&ﬂgﬁ)rpﬁn&i)& erri?:

treated ca h 40 mM of water and then with 150 m of 3N

sul phuric akifdt- (&kanae!ﬁedrwlfh Pidioxam@-yhiphoempll-2-fluorphesrzyls dried
over sodi urg tlhg? ﬁ f| ltered and the fi I trate S evapor at ed.
Chrorratogra% € residue on silica W t h met hy

chl ori de/ a dm{tr@as (ﬁw)@gome[mf ahs3 pmama yl)msenyl] 2 “fluoro-

propyl cyg:l r- 2-f1 uorobenzyl al cohol . c) 1.2 g

f di h d out ercent washed with
hexane and %’ﬁeﬁir@ééeﬁ Cé%péé V-4 o3 a2y gnyt 2 fluoros e
4-[trans- 4-t1&nzy|smféuhy¢mdhercl ohexyl)- 30 cycl ohexyl]-2-fl uorobenzyl

| cohol d d dth t
s hol d at Fargrans: Sanvt1, 3-aBRay Y IaEn el 2 pediruibtobeRanliy  °
wi th wat er methyl etherract ed W|th et her. The organi ¢ phase is thereupon

The' 35 Fesi file e A oo UEPL 3 AIShCATi2- TPy 16l e dr M ERAT oo

and cryst alMek '@)ﬂ &to#r met hyl ene chl ori de/ i sopropanol and

h / [ !
Ty o EEA S 562 SRar -2 SR Sbenay

4-[4-(trans-5-vinyl-1,3-dioxan-2-yl)phenyl]-2,6-difluorobenzyl

20 methyl ether
4-[4-(trans-5-(E-)propenyl-1,3-dioxan-2-yl)phenyl]-2,6-
difluorobenzyl methyl ether
4-[4-(trans-5-(3-butenyl)-1,3-dioxan-2-yl)phenyl]-2,6-
difluorobenzyl methyl ether

25 4-[5-(trans-4-ethylcyclohexyl)pyridin-2-yl]-2-fluorobenzyl
methyl ether
4-[5-(trans-4-propylcyclohexyl)pyridin-2-yl]-2-fluorobenzyl
methyl ether
4-[5-(trans-4-pentylcyclohexy!)pyridin- 2-y|] 2 -fluorobenzyl

30 methyl ether
4-[5-(trans-4-ethylcyclohexyl)pyrimidin-2-yl]-2-fluorobenzyl
_methyl ether
4-[5-(trans-4-propylcyclohexyl!) pyrimidin-2-yl]-2-fluorobenzyl
methyl ether

% 4-[5-(trans-4-pentylcyclohexyl)pyrimidin-2-yl]-2- ﬂuorobenzyl
methyl ether
4-[4-(trans-4-ethylcyclohexyl)phenyl]-2- quorobenzyl ethyl ether
4-[4-(trans-4-vinylcyclohexyl)phenyl]-2-fluorobenzy! ethyl ether



21 “ The foll ow ng conmpounds can be produced in an anal ogous
manner: 5 4-[trans-4-(trans-4-Ethylcycl ohexyl)cycl ohexyl]-2-fluorobenzyl
nmet hyl et her

4-[trans-4-(trans-4- butyIcyclohexyl)cxg?ohexyl] 2-fl uorobenzyl met hyl

et her 4-[trans-4-(trans-4-(3-butenyl)cycl ohexyl)cycl ohexyl]-2-fluoro- 10
benzyl net e | rr]C
4-[trans- 4mt4 spgnpy?&wyﬁéQé{(?r&ﬁ h(éo e y:’ro] é“#%%?%%lenzﬁ{ﬁ nmet hyl
et her h3fans 4- (trans-4-(4-pentenyl)cycl ohexyl) cyclohexyl ]-2-
quorobenz . r 1 ) cycl ohexyl
ey fl)qjuéflg(ﬂ%é'nsefgﬁgg Bﬁé?‘ﬂgbc@*&‘foﬂekyf)@ﬁedw PGS I98R %Y
4-[trans-4€ @ther propyl cycl ohexyl ) cycl ohexyl ] -2, 6-di fl uor o- benzyl

me

t
hyl o hqr-[4 (ﬂ'a[l'w-anpeﬁtf/tcwiehéxywenmﬂ@éiaydabdbem@jnlexatﬂyﬂ
I f1 uoro- ﬁ% benzyl ‘met hyl ether

trans-4- 5 Lns- 4- (3- butenyl)c cl ohexyl ) cycl ohexyl]-2, 6-

i f| uor obedz{#- ('rmam,sl 4eehbylcyalp exy))mhe@dﬁel,eﬁﬂdl%/luocbbpnzw exthylos[err]C
4- [trans é ﬁbrans - pentyl cycl ohexyl) cycl ohexyl ]-2, 6-difluoro-

benzyl

h
4- [trans 4 aé]%rgilscﬂ-ywlgnglqwlblnbﬁpy)]c;cﬂyﬁéqpepzyl gthyl ether
difl Uoribbeﬂlléh- -@bh@byc yclohexyl))ph -2,6- dlfluoro}pegzyl ethyl

[
t
6- d
4-1
di f

en
4-{trans-4- trans- 4- et hyl cycl ohexyl thf*ﬂcyc | ohexyl
fl uor obenz t hyl ether 4-{trans-4-[2-(trans-4- propylcyclohexyl)
et hyl ] cycl49rﬁ4x(/tre}n§—4 (3-butenyl)cyclohexyl)phenyl]-2,6-difluorobenzyl

ethyl ether
4-[4-(trans-4-pentylcyclohexyl)phenyl]-2,6-difluorobenzyl ethyl
15 ether
4-[4-(trans-4-ethylcyclohexyl)phenyl]-2-fluorobenzyl ethyl ether
4-[4-(trans-4-vinylcyclohexyl)phenyl]-2-fluorobenzyl ethyl ether
4-[4-(trans-4-propylcyclohexyl)phenyl]-2-fluorobenzy! ethyl
ether
20 4-[4-(trans-4-(3-butenyl)cyclohexyl)phenyl]-2-fluorobenzyl
ethyl ether
4-[4-(trans-4-pentylcyclohexyl)phenyl]-2-fluorobenzyl ethy!
ether
4-[4-(trans-4-ethylcyclohexyl)phenyl]-2,6-difluorobenzyl -ethyl
25 ether
4-[4-(trans-4-vinylcyclohexyl)phenyl]-2-fluorobenzyl ethyl ether
4-[4-(trans-4-propylcyclohexyl)phenyl]-2, G-diﬂuorobenzyl ethyl
ether
4-[4-(trans-4-(3-butenyl)cyclohexyl)phenyl]-2,6-difluorobenzyl
30 ethyl ether
4-[4-(trans-4-pentylcyclohexyl)phenyl]-2,6-difluorobenzyl ethyl
ether
4-[4-(trans-4- aIIyIcycIohexyI)phenyI] -2-fluorobenzyl allyl ether
~ 4-[4-(trans-4-vinylcyclohexyl)phenyl]-2-fluorobenzyl allyl ether
35 4-[4-(trans-4-propylcyclohexyl)phenyl]-2-fluorobenzyl allyl
ether
4-[4-(trans-4-(3-butenyl!)cyclohexyl)phenyl]-2-fluorobenzyl allyl
ether



30 fldorobenzyl methyl ether 4-{trans-4- [

2-(trans-4-(3-butenyl)cycl ohexyl)ethyl]cycl ohexyl }- 2-fl uorobenzyl
nmet hyl et her 4-{trans-4-[ 2-(trans-4-(pentyl cycl ohexyl)ethyl]
cycl ohexyl }-2- fl uorobenzyl met hypzet her 35

4-{trans-4-[2-(trans-4-ethyl cycl ohexyl)ethyl]cycl ohexyl}-2, 6-

difl b

4 {trans. 2'4? (Fahe-1ReBhyl xbeaygemy 2, frgrebsnay! Hally!

di f 1 uor obe@ERErMet hyl et her 22
4-{trans- 44—&4 (iﬂaﬁ@%a(l%éﬁﬁél@%xﬁﬂyﬁheh?w@ staifiusvebengyy! hityl

2,6-di fl uoropenzyl neth
4-{trans- 4E€tB€lt r ans- 4- (pentylcyclohexyl)ethyl]cyclohexyl} 2, 6-
di f1 uor ghedzy4- (ln‘falmd-4et/irwlc§clohexy’¥§rhenyl] -2-fluorobenzyl allyl ether

methyl etndr 1 (44 Byt BPES iﬁ%%ﬁ@ ?y@@ﬁﬁ@ﬁn}%@b%@{ Tetnyl
}2_[2£ranSfI4@dihelﬁenzyl rrEt hyl et her I 5 f bera]
met hyl ethtl(l[lz‘a'(ﬁ’a?%b'!4 (BQ%Q# ?Eréns gmﬂ e6xy lﬁugé;glbgrr#;}l)‘/l] ét%yl
}-2- f|aﬁwbbsﬁh9r met hyI et her 4-{

2- [ tr angy 44-[Ha(Erahsddn shegiypeayil-2l 6adifidorotenzy| fallyir obenzy!
nmet hyl et hert[15 4-{ 2- [Pr ans- %—k@trans-%(E)ygr o]f)eny | cycl ohexyl )cyc%]ohexyl]-
et hyl } - 2- f Et8€8benzyl nethyl et her

4-{2-[trans-4-(trans-4-(3-butenyl)cycl ohexyl)cycl ohexyl]ethyl) -

2-f

-f1 uorobenzyl methyl et her Example 5

15 Binary mixtures (BM) with 4-(trans-4-pentylcyclohexyl)-
benzonitrile were produced in order to investigate the properties
of the compounds of formula | in mixtures. The threshold
potential and the response times were measured at 22°C in a TN
cell (low bias tilt) having a plate separation of 8 um; the 2.5-fold

20 value of the threshold potential (V19) was chosen as the
operating voltage. The corresponding data for 4-(trans-4-pentyl-
cyclohexyl)benzonitrile are: cl.p. (N-I) = 54.6°C, vig= 1.62 V, ton =
22 ms, toff = 42 ms, An = 0.120.

25 BM-1
90 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile
10 wt.% of 4-[trans-4-(trans-4-vinylcyclohexyl)cyclohexyl]- Z-
fluorobenzyl methyl ether
cl.p. (N/1): 59.39C, V10 = 1.67 V, ton = 29 ms, toff = 41 ms, An =
0 0.123

BM-2

80 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile

20 wt.% of 4-[trans-4-(trans- 4-vi'ny|cyclohexyl)cyclohexy!]-z-
3 fluorobenzyl methyl ether

cl.p. (N/1): 63.89C, V10 = 1.73 V, ton = 33 ms, toff = 43 ms, An =

0.120



4-{ 2- [trans 4- (trans-4-(4-pentenyl)cycl ohexyl)cycl ohexyl ] - 20
et hyl }-2-fl uorobenzyl nethyl ether 4-{
2-[trans-4-(trans-4-ethyl cycl ohexyl)cycl ohexyl]ethyl }-2, 6-
di f | uorobenzyl nethyl ether 4-{ 28 _
2-[trans-4-(trans-4-propyl cycl ohexyl )cycl ohexyl ] ethyl }-2,6-
difl uorobe:@Lgmet hyl ether 25 4-{ '

t

2-[t 4- 4- but yl | oh I |.oh th -2, 6-
di 1[| LZ‘P 3be [ﬁ{}@@ 3 él éﬁl“lcs 2 g)é{\tglfc;cl%heeyyligengonltr%le

2-[ trans- 4-10 196 6fp4” WW@S@%QWIWWH)%&M)C)}clbheﬁcyl] -2,6-

di f1 uor obenzyl - net hyl her
il T’gctyhéﬁo% i]ethyl }-2, 6- 30

2-[trans-4-(trans- 4
di f 1 uor oberclyp. (mMI)IySSESQCé,rV1m=p1 38\ tons6.40 ans,|toff 514 MgNAN = 77[err] C

4-{ 2- [traqz1i$£trans 4- (E) - propenyl cycl ohexyl ) cycl ohexyl | -
ethyl}-2,6 or obenzyl nethyl ether 4-{ .

2-[trans-4-(trans-4-(3- butenyl)cyclohexyl)cyclohexyl]ethyl} '
2, 6- d|fluogﬂQeazyl met hyl ether, mp. (CN): 40.1[err]C, cl.p. (NI): 35

é?ﬁylz[ iar r2] Biwt u(@thb@nér ans-4-(tr anwcl(ozhepxy%ge%l o%%’glll ehexyl ) cycl ohexyl ] -

23 4161 r@O&Nﬂ%Tdfal!S[ﬂ*aﬁéM-(YﬁéMm mydbﬁ&dyljcﬁcfdh@tyﬂlqezmi

thyl eth t { vl Cuil o
cye! ohexyl] - 2-f | uor oaTRTOBSIAY]y Mekdy Sther ")

4-[trans- 4-¢lip. a(rNtll)L SSERWpyqbo*léXSB)‘éytdrphe&&ln]ls 2ot #ob Bz = et hyl
et her 4- tr 4- (trans-4-ethyl cycl ohexyl ) cycl ohexyl ]-2, 6-difluoro-
benzyl et hyt” her

4-[trans-4-(t rans 4- propyl cycl ohexyl )cycl ohexyl ] -2, 6-di fl uoro-

15 BM-5
90 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile
10 wt.% of 4-[trans-4-(trans-4-(3-butenyl)cyclohexyl]-2-
fluorobenzyl methyl ether
cl.p. (N/1): 61.59C, V1ig = 1.69, ton = 24.7 ms, toff = 40.8 ms, An =
20 0.1228

BM-6

80 wt.% of 4-(trans-4-pentylcyclohexyl)benzonitrile

20 wt.% of 4-[trans-4-(trans-4-(3-butenyl)cyclohexyl]-2-
25 fluorobenzyl methyl ether

cl.p. (N/1): 68.4°C, V10 = 1.78, ton = 24.7 ms, toff = 40.6 ms, An =

0.1196



10 'benzyl ethyl ether =~  4- [trans-4-(trans-4-butylcycl ohexyl)cycl ohexyl
1-2, 6- difluor%-\ﬁm*eﬁ‘w—wther

4- [trans 4- (t rarBiséh@ent h xyl)cycl ohexyl ]-2, 6-di fauors benzy!
s e&ﬁ:ﬁn g

ethyl ether 15 4 - et cycl ohexyl )cycl oHeTiiS SHEET HAS BEEN
]-2- quorobenzyI E@ REPLACED
4-[trans-4- (trans- - exyl) cy exyl]-2-fluorobenzyl al |yl

et her 4-[trans-4- (trans 4- pentylcyC|o exyl)cyclohexyl] 2-fl uorobenzyl 20
allyl ether 4-[trans-4-(trans-4-ethyl cycl ohexyl)cyc

?1 F![ ]; ;ﬁgr ?1- (t raggnézlylpggqu():l;/@%ﬁgxw(? cyecqegﬁ!aI(;TTUIZa 6-di fl UU“M‘ l“l“ “MLM “ l“l

allyl ether 25 4-[trans-4 (trans 4- butyIcyclohexyl)cyclohexyr]
6-di f | uor o- benzyl al

et her

4-[trans-4-(trans-4-pent I ved ohexyl val ohexyl ) 6-di fl uor o- benzyl
allyl ether. 30 R2 72 71 A mxture
of 5.62 g of 4-(trans-4-propyl/cycl ghg (S , 4.05 g of
3-fl uoro-4-nmet hoxymet hyl phenyl bori g aci d, 430 My of 'q:glercent pal | adi um
char coal 5( DEGUSSA E 101 35 N/D) 50" m  of benzene X25 nl of ethanol and 50 .
m of 2M sodi um carbonate solution is heated to boiling for 3 hrs., the .
catal yst is filtered off and the aqueous phase is separated. The organic
phase is washed hter{ NN sodi um hydroxi de sol ution, saturated
R1 signifies C1-Cs-alkyl or C3-Cs-alkenyl in
which also one CH2 group can be replaced by an
10 oxygen atom and/or one or more hydrogen atoms
can be replaced by fluorine atoms;
- X signifies H or F; '

A and B each independently signify trans-1,4-cyclo-
hexylene, trans-1,3-dioxane-2,5-diyl, pyridine-
15 2,5-diyl, pyrimidine-2,5-diyl or 1,4-phenylene
optionally substituted with 1 or 2 fluorine
atoms;
Z1 and Z2 each independently signify a single bond,
-CH2-CH32~, -0-CH3z-, -CH2-0-, -C=C-, -(CH32)4-,
2 -0(CH32)3-, -(CH2)30-, -CH=CH-CH>0- or -CH=CH-
(CH2)2-, and Z2 also signifies ~-OCH,-CH=CH- or
-(CH2)2-CH=CH-; with the proviso that at least
one of groups Z1 and ZZ is a single bond;
n signifies O or 1; and
25 - R2 ~ signifies C2-C12-alkyl or C2-Cq2-alkenyl in
' which also one or more non-adjacent CH2 groups
can be replaced by oxygen and/or one or more
hydrogen atoms can be replaced by fluorine
atoms.

2. Compounds according to claim 1, wherein R1 signifies
methyl, ethyl or propyl.

3. Compounds according to claim 1 or claim 2, wherein
8 RZ has 2 to 6 carbon atoms and signifies ethyl, propyl, butyl,



24 '’ " sodi um hydrogen carbonate solution and with water, dri ed over

- 4-
4-
e

sodi um sul phate, filtered and the filtrate is evaporated. Tm-s-—-—-g-l-ues—-—-—
4-[4-(trans-4-propyl cyohexyl) phenyl]-2-fluorobenzyl me} AYHS SHEREY HAS BEEN
In an anal ogous manner there can be prg guced REPLACED
4-[4-(trans-4-Ethyl cycl ohexyl ) phenyl]-2-fl uorobenzyl nethyl et her 10
4-[ 4- (tran yl ?S)ebl)é' y t her '
4-[4- (trangs- j\ﬁ! g’&%&ﬁfy%@? I%ﬁi&bj@ JE}JBBQEﬁg%r?) ﬁ?’ényl 1rr%t hyl et her
4- [ 4- (t r anhexepht B-byteoyban Mopentenyl2: f 1 uor obenzyl rret hyl 15 et her
4-[4-(trans-4-ethyl cycl ohexyl)phenyl]-2, 6-difl uorobenzyl nethyl et her
4-14-(t 4- I | ohex h 2 6-difl b I I
ot Ler,( ;nags (K>/ :4] Y C%(f 7 eqﬁlngg agcr:]grdlkg to anyI one of claimg 1 r{% Ey
[ 4- (t ransyHerginp?) cated @Zesignifhengingl@. Sond foru<CldpErzy| net hyl et her
[4-(trans-4-(3- butenyl)cyclohexyl)phenyl] 2, 6-di fl uorobenzyl met hyl
ther, mp. (CN: 62.8[err]C, cl. (NT1): 73 3[err]C
4-[ 4- (trans-4- pént yl dQompounds aOem;dI]ngI;o anyi onecnfoolalmmz:@ fiet hyl et her
4{4[2(tr Ydi y y s- Mmethyl
et he §r49 E %\gn Sé %%gﬁﬁ& le )éltq}ﬁ?j phenyl ~}- 2 ?uorobenzyl.
met hyl et he} dloxane-z 5 diyl or p enylen

4-{4-[ 244t rans-4-vinyl cycl ohexyl )et hyl ] phenyl }-2-fl uorobenzyl nmet hyl

ether  4-{4-[2-(trans yl clohe | )ethyl | phenyl }-2, 6-difluoro-.
benzyl et hyl ‘%rer Cornp lpﬂf?fé’f Lﬁ V% § ohexyl ) et hyl ] phenyl
}-2, 6-difluoro- 35 benzyl nmet hyl et her

F
R21
o-R"
X | 1-1
F
o)
o
o o-R"
X -2
F
L <)
| o-R"
15 | X -3 and
1-4
wherein
R1 signifies C1-Cs-alkyl;
20 X - HorF; and
R21 signifies Cz-Cg-alkyl or C2-Cg-alkenyl.

7. Compounds of the general formulae

* c L M s *

Thls Sheet Has Been Rep. la d




4: {'4-[*2- (trans- 4-vi nyl cycl ohexyl ) et hyl | phenyl }- 2, 6-

nmet hyl et her
4-[ 4- (trans-5-propyl -
et her
met hyl et her
4- [ 4-(trans-5-vinyl -
et her 4- [ 4- (H3a
benzyl nethyl et

, 3-di oxan- 2-yl ) phenyl ] - 2-fl uor o-
-1 , 3-di oxan-2-yl)
15 4-[4- (trans-5-buty|

4-[ 4- (trans-5- propyl
et her
met hyl et her

, 3-di oxan- 2- yI)pﬁ@
4- [4-(trans-5-vinyl -
et her

di fl uorobenzyl net hyl ether
4-[4-(trans-5-(3-buten® -yI)phenyI] 2, 6- di f1 uor obenzyl
met hyl ether 25 g21-6-(t -«exyl)pyrldln 2-yl]-2-fluorobenzyl
met hyl et her o o—RM
X -7 and
F
0]
AP ®aW,
o) o-R"
. X -8
5
wherein
R11 " signifies C1-Cz-alkyl;
X H or F; and
R21 signifies Cz Ce-alkyl or C2-Cg-alkenyl.
10
8. Compounds of the general formulae \
. ThlsShee
E Replaced.
llllll/lllllllllllllllll/
| o-R"
X i-9
F
R21
o-R"
I-11 and
F
. O~ o
15 X 1-12

4-[4-(trans- 5 butyl -1 , 3- dlogqn
5 4-[4-(trans-5- pentyl
, 3-di oxan- 2-yl ) phenyl ] - 2- quorobenzyI F

4-[4-(trans- 5 (E—)propenyl

25
1 , 3-di oxan- 2-yl ) phenyl ] - 2- f | uor obenz

2-yl ) phenyl]-2-fl

nethyl et her

(3gutenyl ) -1
.;nz@l%ﬁethyl et her

met hyl et her

X3 di oxan- 2-yl ) phenyl

di f1 uor obenzyl

-dloxan 2-yl ) phenyl ]-2-fluoro-.

ghenyl]-Z,G-difIuoroben&&$
1 ,3-di o n-2-yL)phenyI]-2,6-difIuorobenzyl

| THIS SHBRTIYYAS BEEN
uor obgBBYACED

met hyl
10

nmet hyl

ohenQHR'> 6- di f 1 uor obenzyl 20 nethyl

]-b-;6-

_—

wherein
R11 signifies Cq-Cs-alkyl;
X H or F; and

[T



4J['5-7trans 4- prepylcyclohexyl) pyridin-2-yl]-2-fluorobenzyl met hyl

et her 4-[ 5-(trans-4-pentylcycl ohexyl) pyridin-2-yl]-2-f

met hyl et her ~ } THIS SHEET HAS BEEN
4-[5-(trans-4-ethyl cycl ohexyl ) pyrim di 822-yl]-2-fl uorobenkyl  REPRAERYI

et her 4-[5-(trans-4-propyl cycl ohexyl ) pyrimdin-2-yl]-2-TT uorobenzyl

nmet hyl ether 35R21 - _
4-[5-(trans-4- peRntyI cycl oh Ig{/]ff)l%ilrF%%Pna"éygllcir sz ICSOal en)é nmet hyl

et her - 4-[ 4- (trans-4-ethyl cycl ohexyl ) phenyl ] - 2- quorobenzyI et hyl et her

4 [4 (trans-4-vigyl cyAl I@dj&iwl stdllihg- Ehli(tum bienivigy | atetieast aivirer
4-[4-(trans- 4 pr hex he éoz fJd uorobenpy CL% et her
a- (1 anEImPOPEDESH RIS Brdsass o pIIROfent, K Berapour ether 5
(trand%#nnﬂatVthﬁnknheuyﬂhphemyl] 2-f1 uor obenzyl et hyl ether -
(trans-4-ethyl cycl ohexyl) phenyl]-2, 6-difluorobenzyl ethyl et her

4-
4-

4-(trans-4-vinyl cycl ohex I)phenﬁl] 2- quorobenzyI et hyl ether 10

4- (trans-4- pr'bé-yl cAcliguigkgrystallipe] mixeurg faceerdinghAg claing19, ether
4-

-t anﬁ?ﬁeéénbtﬁé‘@dﬂt@ewﬁ' Gf“%émrpe%*ﬁ%'dff ??r%al'af I %0;133923\{;(6””' et hyl

4
4-
4-
4-
4-
4-
et trans pentyl cyclo hen ethyl 1
et

[
[
[
[
[
[
t he
t he

10 11. A liquid crystalline mixture according to claim 9 or
10, wherein the content of compounds of formula | is 5-20 wt.%.

12. The use of compounds of formula | deflned in claim 1
for electro-optical devices. '
15
13. The use of liquid crystalline mixtures according to
any one of claims 9-11 for electro-optical devices.

heet Has Been Replaced \
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orobehzyl et hyl ether

Ambbhmmhhﬁbbbbbp

[ 4- (trans- 4- et hyl cycl ohexyl ) phenyl ]-2-fl u
-[4- (trans-4-vinyl cycl ohexyl ) phenyl ] -2-fl uorobenzyl ethyl ¥tiygs SHEET HAS BEEN
-[4- (trans-4-propyl cycl ohexyl ) phenyl ] -2-fl uorobenzyl ethyl etRE.ACED
-[4-(trans-4-(3-butenyl)cycl ohexyl) pigyl ] - 2-fl uor obenzyl erhyt—ether
-[4- (trans-4-pentyl cycl ohexyl ) phenyl ] -2-fl uorobenzyl ethyl et her
-[4-(trans-4-ethyl cycl ohexyl ) phenyl] - 2 6-difl uorobenzyIB@fc 3@2@@ 28 her
-[4-(trans-4-vinyl cycl ohexyl) phenyl ] - 2-fl uorobenzyl ethy
-[4-(trans-4-propyl cycl chexyl ) phenyl]-2, 6-difluorobenzyl ethyl et her -
-[ 4- (trans-4-(3-buteny|)cyc|ohexyl%gﬂg?%bE-Z,G-difluorobenzyl 30 et hyl

t her 4-[4-(trans-4-pentyl cycl ohexyl ) phenyl]-2, 6-di f| uorobenzyl et hyl

t her 4-[ 4- (trans-4-allyl cycl ohexyl)phenyl]-2-fluorobenzyl allyl ether
-[4- (t Bans- 4- viTind pyesemeiyvemtienyis] cGnéénnedobdtly dompoyhdstafethgs
-[4-(tran ohexyl ) phenyl ] -2-fl uor obenzyl allyl
-[4-(tran ?ip?g?@¥h§#§ ) cycl ohexyl ) phenyl ] - 2-fl uor obenzyl al ether

7 4-[ 4- (trans 4- pentylcyclohexyl)phenyl] 2-fl uorobenzyl - ajf ct Has R
-[4- (trans-4-allyl cycl ohexyl)phenyl]-2,6-difluorofenzyl allyl| ”H,"ﬂ””’”"l

{04&{%
10 wherein
R1 signifies C1-Cs-alkyl or C3-Cs-alkeny! in

which also one CHz group can be replaced by an
oxygen atom and/or one or more hydrogen atoms
can be replaced by fluorine atoms;

15 X signifies H or F;

AandB each independently signify trans-1,4-cyclo-
hexylene, trans-1,3-dioxane-2,5-diyl, pyridine-
2,5-diyl, pyrimidine-2,5-diyl or 1,4-phenylene
optionally substituted with 1 or 2 fluorine

20 atoms;
| Z1 and Z2 each independently signify a single bond,
-CH2-CH3z-, -0-CHz2-, -CH2-0-, -C=C-, -(CH2)4-,
-0(CH2)3-, -(CH2)30-, -CH=CH-CH>0- or -CH=CH-
_ (CH2)2-, and Z2 also signifies -OCH-CH=CH- or
25 - =(CH32)2-CH=CH-; with the proviso that at least. -
one group Z1 and Z2 is a single bond;

n signifies 0 or 1; and

RZ signifies C2-Cqz-alkyl or C2-Cq2-alkenyl in
which also one or more non-adjacent CH2 groups

30 can be replaced by oxygen and/or one or more
hydrogen atoms can be replaced by fluorme
atoms, '-*z s
“and liquid crystallme mixtures which contam such compounds and
the use of such compounds and, respectively, mixtures for
% electro-optical display devices.
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5 4-[ 4- (trans-4-vinyl cycl ohexyl ) phenyl ]-2-fl l?oé({benzyrg al'lyl L
4-[4-{trans-4-propyl cycl ohexyl ) phenyl]-2, 6-difl uorobenzyl all EP;‘_A(_}ﬂ\ﬁENT SHEET
A-[ 4-(trans-4-(3-butenyl)cycl ohexyl) phe_{lyl] 2,6-difl uorobenzﬁ -y

arTyT
éther 10 4-[4-(trans-4-pentylcycl ohexylj-phenyl] 2 6 di fl uoro ej;y*n al
0 MR, 557

et her | e Bi nar
(BM with 4-(trans-4- p&HUIRGRENAELS ) \ETHER nmmx e werd paduced in

order to investigate the properties of the conpounds of flormula | in
m xtures. The threshold potential and the response tines

at 22[e”]hC in aThe preseat!invention wwdde)nédem aovehtlguidpar ati on of 8
t t

chosen as REYSEalfibh ?&q“%‘%‘%{' gEfe BERI R NP erptlie o

4- (trans- 4- paxtyres whucbmmwmn@mqundss aadethenuqs of such = .

S ol et r1C chnibolinds. 8fd imiktufies] i electréloptical Iddvites.12 M, An = 0. 120.

25 BM 1 (t rans -pentyl cycl ohexyl ) benzonitri I e 10 wt. %
of 4-[trans-4-(trans-4-vinylcycl ohexyl)cycl ohexyl]-2-

f1 uor obenzyl m3t |ID( uﬁi stals lepusédyﬂaﬁlmﬁﬂ@%srdié&ct\ﬂiﬁ rih display V., ton

2 Ctr s o Seicas site.tle aitlcdl properties B Guch syfbfrihcel Yan be

4-[trans-4- (mﬂaeaeddvby\yammmqultagﬂ ohElegtio-pptial devices based

f'ggrggenf%’gmﬂﬁﬁ ﬁy&?ls |IlcbepweQI'\V<|1B\gn6§08£eﬁéﬂs%n ¥idildd in thé3 V. ton
art and can be based on various effects. Such devices are, for :

example, cells having dynamic scattering, DAP cells (deformation

of aligned phases), guest/host cells, TN cells having a "twisted

nematic” structure, STN cells ("super twisted nematic"), SBE’

cells ("super birefringence effect") and OMI cells ("optical mode

interference"). For displays having a high content of information,

actively controlled cells, e.g. TFT cells ("thin film transistor"),

‘have in particular recently become important in addition to

passively controlled, multiplexed cells. The most common

indicating devices are based on the Schadt-Helfrich effect and

have a twisted nematic structure.

The liquid crystal materials must have a good chemical,
photochemical and thermal stability and- a good stability towards
W,  electric fields. Further, they should have a suitable mesophase
over a range which is as broad as possible (for example, a
nematic or a cholesteric phase for the cells referred to above),
but in spite of a sufficiently low viscosity should permit short
response times, low threshold potentials and a high contrast in
the cells. Further properties such as the electrical conductivity,
the dielectric anisotropy and the optical anisotropy must fulfil
different requirements depending on the field of application and
type of cell. For example, materials for cells having a twisted
nematic structure should have a positive dielectric anisotropy
which is as high as possible and at the same time should have a
conductivity which is as low as possible. This latter property is
of particular importance primarily for TFT cells. Unfortunately,



28 BM3 90 wt.%of 4- (trans 4- pent yl cycl ohexyl ) benzonitrile 10

wt. % of 4-[trans-4-(trans-4-vinylcycl ohexyl)cycl ohexyl]-2, 6-

di f 1 uor obenzyl met hyl ether '5 cl.p. (N3$3:-55.5C Vferr] = 1. b A AR =29 _
ms, t{err]= 46 ns, [err]n =  0.120 TTBM4 80w %of EﬁEpﬁf-Aémﬂ‘anﬁEﬂ

4- (trans-4-pentyl cyclo_ ) ) > ] )W
4-[trans-4- (trans- 4- vi Aprcyeronersreserone sty -2 1{% MAR 1397
di f | uor obenzyl rrethyl et her - cl.p. (N1): 56. 2[err]C V[erjr]{ = 1.58"V,
t[err] =32 nms, t[err] =53 ns, [err]n = 0.117 15 BM5 suvm t-of
4- (trans-4-pentyl cycl ohexyl )benzonitrile 10 wt. % of _
4-[trans-4-(trans-4-(3-butenyl)cycl ohexyl]-
fl uorobenzyl nmethyl ether cl.p. (N 5[err]C V[err] = 1.69, ton =
24.7 s, t[err] = 40.8 ns, [err]n = 20 .1 228 BM 6
80 wt . % of 4- (tr agsd- cl ohexyl )benzonitrile 20 Wt . % of
4-[trans-4-(trans-4- E%%EW%%’EZ 1|§xyl ]-2- 25
fl uorobenzyl nmethyl ether cl.p. (N I) 68 4[err]C, V[err]= 1.78, t[err]
= 24.7 ms, tlerr]= 40.6 ns, [err]n: 96
U wherein _-
Rl signifies C1-Cs-alkyl or C3-Cy-alkenyl one CHg group
- optionally is replaced by -O- and/or one or more
hydrogen atoms can be replaced by fluorine;
X . signifies H or F;
Aand B signify trans- 1,4-cydohexyleng, trans-1,3-dioxane-2,5-
diyl, pyridine-2,5-diyl, pyrimidine-2,5-diyl or 1,4
phenylene optionally substituted with 2 fluorine ;
Z1 and 72 signify a single bond, -CH3-CHg-, -O-CHg-, -CHg-0-,
-C=C-, -(CH3)q-, “O(CHa)s-, -(CH2)30-, -CH=CH-CHyO-
or -CH=CH-(CHg)g-, and Z2 also signifies
-OCH2-CH=CH- or -(CH2)>-CH=CH-; provided that at
least one group 2! and Z2 is a single bond;

signifies 0 or 1; and

signifies C2-C12-alkyl or Ca-C1a-alkenyl in which also
one or more non-adjacent CHa groups can be replaced
by oxygen and/or one or more hydrogen atoms can be
replaced by fluorine,

and liquid crystalline mixtures containing such compounds and the use of
such compounds and mixtures for electro-optical display devices.
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A conpound of fornula (1) [efr]

t - al kyl - FpE '
Glorr]-Clerr] alkyl or Gerfl.Gerr] afkenyl in o oI REPEACERENT SHEET

one CH err] group is replaced by an oxygen atom 10 X

4-cycl o- hexyl ene, trans-1, 3- di oxane-R,p

wher ei n

1.

r epr esent sHor F; A and B each Tndependent |y reprsgnf ﬂ@%ﬁlf@gg
= dl yl ’
pyridine-2, 5-diyl,

-O-CHerr]-

10

15

20

n T L L

pyri m dine-2,5-diyl, 1,4-phenylene
or 1, 4-phenyl ene substituted with 1 or 2 fluorine atons; - Zlerr] and
Z[err] each independently represent a single bond, -CHerr]-CHerr]-,

wherein

Ry

Aand B

Z! and 72

Claims

ko
[ S

*

represents C-Cs alkyl or Cs-Cs alkenyl; C1.C;s alkyl or C3.Cs alkenyl in
which one CH; group is replaced by an oxygen atom;

represents H or F;

each independently _reprsent trans-1, 4-cyclo-hexylene, trans-1,3-
dioxane-2,5-diyl, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1,4-phenylene
or 1,4-phenylene substituted with 1 or 2 fluorine atoms; - |
each independentlj r_gp' résent a single bond, -CH,-CH>-, -O-CHz-,

~ -CHp-O-, -C=C-, -(CHz)a-, -O(CHz)3-, -(CH;);0-, -CH=CH-CH;0- or

-CH=CH-(CH;),-, and Z? may also be -OCH,-CH=CH- or -(CH;)-
CH=CH-; with the proviso that at least one of the groups Z' and Z?is a
single bond; -

isOorl;and

represents Cp-Cjz-alkyl or C;-Ci;-alkenyl; Cy-Ci2 alkyl or C;-Cy3
alkenyl in which one or more non adjacent CH; groups is replaced by

oxygen; C;-C2 alkyl or C,-C;2 alkenyl in which one or more hydrogen
atoms is replaced by a fluorine atom; or C5-C), alkyl or C,-C;5 alkenyl

. in_which one or more non-adjacent CH> gro ﬁgs i's"reglaced by an

oxygen and in which one or more hydrogen atoms is replaced by a
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15 . -CHerr]-0, -C[err]C—,'-(CI-I[err])[e.rr]-

-"'O(CH[err])[err]-, -(CH err])[err]O, -CH=CHCH err]O or

-CH=CH (CH err])[err]-, and Z[err] may also be -OCH err] - aHi AGRENT SHEET
-(CHerr])[err]- - CH=CH; with the prpv so that at

~ least one of the groups Z[err] and Z[errjpis a 0a I1aN a3l le
bond; n is O or 1;7and 20 Rerr] T
represents ( errj=Cferrj-al Kyl or; C[err]-C[err] al kenyl g ek+}—ererri
al kyl or (err] m Ml ll al kenyl in whjch one or nore-
non adj acent CH[| ﬂl | LII L“l'l ““Lpl aced by OXYyQen;

Jerr]-Cerr] alkyl r *J & rf-Jerr] alkenyl in whi ch one or nore hydr ogen
atons is replaced by a fluorine atom or (err]- C[err] al kyI or
Clerr]-Cerr] al kenyl fluorine atom; with the proviso tha , ents

non-adj acent CHerr] grou repl aced by an 25 i ogen
and in which one or 5—&;&;@‘%&%&% Is repltaced by a

30 2. compounf! 4¢86:diify @t €l8im M ihwhith RV edprésen fshﬁéth thyRlR" ]
represents Cerr]- 'C[_errial Ry , ﬂ%rr 'S no Yhemy
Cerr]-d err] pedpyll . : Acorrpound according to cla|m1 in which
Rl err] repres nts | %TBO

accordi ng%t o] nﬁ@rﬁ%ﬂ— Qéﬁ%\ﬂﬁg o&[almfl] Q%n%rv?mg%%%cg%l_g@mr Oﬁ'&grbon
atonms and is atz:lnm: is fselected M 'asm etityhypropydy bmyl,,pebq;tl Yyhexyl,

I, h I b
;1)En Lgxenyfxy3 Wé%g&ggnykkéh‘gégﬁa —pen enxl tE. ﬁe’;/?n%ﬂg?}{%eﬁn %@FWP&& to any
one of claimsg4l tog ;Fﬂoﬂﬂ?l' s&oz{lﬁg 3 aay%né[&rahm 1 to' BPCwARh 2! %@%Ze

bond or -CH err] A tonmpound according to any one
claims 1 to 4;§mmalhglpbng¢0wr@h€f&-are
10 5. A compound according to any one of claims 1 to 4, in which rings A and B are

elected from the group comprising trans-1, 4-cyclohexylene, trans-1,3-dioxane-2,5-

diyl or 1,4-phenylene.

6. A compound according to any 6ne of claims 1 to S, having a formula

21 - | I-1
: \_/ |

F .
o
21 ' | I-2
o] o-R" T
X

A Do 3 or.
' > O-R
X

F
R21

o-R!t .

15.
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sel ected fromthe group conprising trans-1, 4-cycl ohexyl ene,

trans-1, 3-.di oxane- 2, 5- diyl or 1, 4-phenyl ene. 6. A conpound

according to any one of clainms 1 to 5 having a fornula [eLr]

31 . ~ wherein - Rerr] represents (err] ﬁEBLA@EMENyISHEET
represents Hor F, and 5 RArr] - repr s

Cerr]-Cerr]-alkyl or (Jerr]-Cerr]-al kenyl . 7. Ac

to any one of claims 1 to 5, having a fornula [err]

)m;oand accor 5?9 np

wherein | RN AR RARY O 0
R represents C-Cs-alkyl; * 0 L ms s
X represents H or F; and
5 RY represents C,-Ce-alkyl or C,-Cg-alkenyl.
7. A compound according to any one of claims 1 to 5, having a formula
F_
/2! - L5
x
F
=L =Y
- o-R" I-6
X
F
0]
H21-<: o —g! I-7 or
. X
| | F.
21 ° ’
? Coo_ﬁn 18
- X

10 wherein

R! represents C-C;-alkyl;
X represents H or F; and

R represents C»-Cg-alkyl or C;-Cg-alkenyl.



10 wherein R err] represents Clerr]-Cferr]-al kyl; X

represents H or F;, and Rl err] "represents C[‘)T—F-IB— Clerr]-alky]
or err]-Cerr]-al kenyl . ZA MHJT ngH’

A conpound acaaLL_gtoan\yoneof claims 1 to 5, havi ng S

G w > i o

—— d
8 A compound according to any one of claims 1 to 5, having a formula
F
21
: 19
O‘R"
X
F
R2!
I-11 and
o-g"
X
F
R |
o-R!" I-12
X '
5.
wherein
R" represents C;-Cs-alkyl;
X JTepresents H or F; and _
R¥®  represents C;-Cs-alkyl or C-Ce-alkenyl.

10 9. A liquid crystalline mixture comprising at least two components, wherein at

least one component is a compound of the formula

SO on
&) _ o
| lq X

15




[.er r)]‘

Clerr]-Cerr]

represents Clerr]-Clerr]-alkyl or- (err]-Cerr]-al kenyl. 10 REP{_AQWENW@H{-_H
crystalline mxture conprising at |east two conponents, wherkgi t
| east one conponent is a conpound of the3_;_y‘_or_rru|-a lerr]

-al kyl ;

REPLACEMENT SHEET

10

15

20

25

wherein

R

wher ei n Rierr] . represents
X represens Hor F; and Rlerr]

I at
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g

}")' i
3
X

represents Cy-Cs-alkyl or C3-Cs-alkenyl; C-Csalkyl or Cs-Cs alkenyl
in which one CH, group is replaced by an oxygen atom; C;-Cs alkyl or

C3-Cs alkenyl in which at least one hydrogen atom is replaced by a

fluorine atom;

represents H or F;

‘each independently represent tréns-'l,4-cxclo-héxxlene, trans-1,3-
dioxane-2,5-diyl, pyridine-2,5-diyl, pyrimidine-2,5-diyl, 1 4-phenylene
or 1,4-phenylene substituted with 1 or 2 fluorine atoms;
each independently represent a single bond, -CH>-CH>-, -O-CH,-,
-CH,-0-, -C=C, -(CHp)s-, -O(CH;);-, -(CH,);0-, -CH=CH-CH,0- or
-CH=CH~(CHy);-, and Z* may also represent -OCH,-CH=CH- or
-ﬁ:H;)z-'CH=CH-; with the proviso that at least one of groups Z' and

Z%is a single bond;
is 0-1; and
represents C>-Cp-alkyl or C,-Cj; alkenyl; C,-Cj; alkyl or C;-Cya
alkenyl in which one or more non-adjacent CH, gmtips is replaced by
oxygen; C,-C, alkyl or C5-C); alkenyl in which one or more hydrogen
atoms is replaced by a fluorine atom; or Cz-Ciz alkyl or C,-C,5 alkenyl
in.which one or more non-adjacent CH> groups is replaced by an
oxygen and in which one ore more hydrogen atoms is gplace& by a
fluorine atom with the proviso that when R' is Ci-Cs alkyl, R? is not
C,-Cy2 alkyl.

10. A liquid crystalline mixture according to claim 9, in which the content of
compounds of formula 1 is 1-70 wt.% |

11. A liquid crystalline mixture according to claim 9 or 10 in which the content of

compounds of formula 1 is 5-20 wt.%.

12.  The use of compounds of formula 1 according to any one of claims 1 to 8 for
electro-optical devices. '
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33 wher ein R err] represents Cferr]-Clerr]-al kyI

or C[err] (err]-alkenyl; (err]-Cerr] alkyl or Cferr]-(€f .fK“%Wn' Q”:ET
in which one CHerr] group is replaced hy an oxygen atom Q :~;-e. E

e e e o

al kyl or - Clerr]-Clerr] alkenyl in whigch at I east one
hydrogen atomis replaced by a 5 34 fluori ne[ aff gman 4999
X represents H or F: A and B each i ndepe{tdent |y

repr esent trans-1,4-cyclo-hexylene, trans-1, 3-
di oxane- 2. 5-diyl, pyridine-2,5-diyl, pyrimdine-2, 5-diyl, 1} 4-phenyl ene

or 1, 4-phenyl ene substituted with 1 or 2 fluorine atons; 10 Zferr] and
Z[err] each |ndependently represent a single bond, CH[ err]-CH err] -
-OCHerr]- 13. The use of liquid crystallii mixtireaccordifig ta 4§, ong( ﬁ-tflmms]s-l_lblfasr]

O(CH[err])[er ehcgprofpgl—ti@ﬁ&i%err]O -CH=CHCH err]O or

-CH=CH (CH err] err}] may al so represent - OCH2- CH=CH or

-(CH err]) [err [14CH-Qh eletrd-Bptiid @W@El@ﬁlﬁgl“@ﬁtl'g 2 compadid Qcﬂ:@rdiﬁg 36 Qﬁfsoné[cﬁ* r]
and 8 Zlerr] is a single 15

0-1; and claimsite 8. represents C[err] err]- aI kyl or
« () _

lek
zca:l[ E;H/l C|[ ﬁrs\rN]hl gg__gzzinelgtﬁ{ Btlcq ﬁéJJ:e &

oxygen; ( err] oy ene bf chimsl 9 -oi 1 C[err] C[err] aI kenyl in which one or nore
hydr ogen atons is replaced by a fluorine atom or
Clerr]-Cferr] alkyl or (Jerr]-(Jerr] alkenyl 20 in whi ch
one or nore non-adjacent CH err] groups is repl ace

oxygen and i n which one ore nore hydrogen atons “!I ll;ﬁlmml/ EU

fluorine atomw th the proviso that when R err] IkyI

Rlerr] is not Cerr]-Cferr] alkyl.

liquid crystalline mxture according to claim9, in which the content of 25
compounds of formula 1 is 1-70 wt. % 11. Aliquid crystalline

m xture according to claim9 or 10 in which the content of conpounds

of formula 1 is 5-20 wt.% 12. The use of conpounds of fornula 1
according to any one of clains 1 to 8 for el ectro-optical devices.




34" | 13.  The use of liquid crystalline mxtures according to any

one of clains 9-11 for el ectro-optical” devices. 1l4.1nc CEREN -
el ectro-optical device conprising a conpound according to any m:@ UHE M@{f SHL‘.ET
claims 1 to 8. 5 15. An el.ectro-optical device conprisingija Iiquid
crystalline m xture according to any one of clains 9 - 311 09 JAN 1999

FLUOROBENZYLIC ETHER DERIVATIVES

Abstract

Eompounds of formula

| | .
OO
O-R!
n X

wherein |

Rl signifies C1-Cs-alkyl or C3-Cs-alkenyl one CHj group
optionally is replaced by -O- and/or one or more
hydrogen atoms can be replaced by fluorine;

X signifies H or F;

Aand B signify trans-1,4-cyclohexylene, trans-1,3-dioxane-2,5-

diyl, pyridine-2,5-diyl, pyrimidine-2,5-diy! or 1,4
. phenylene optionally substituted with 2 fluorine ;
Z1 and 72 signify a single bond, -CH-CHs-, -O-CHy-, -CH3-O-,
. -C=C-, -(CHy)s-, -O(CH2)3-, -(CH2)30-, -CH=CH-CH30-
or -CH=CH-(CHj2)2-, and Z2 also signifies
-OCHj3-CH=CH- or -(CH2)e-CH=CH-; provided that at
least one group Z! and Z2 is a single bond;
n signifies 0 or 1; and
R2 signifies C2-Cy2-alkyl or C2-C12-alkenyl in which also
~ one or more non-adjacent CHg groups can be replaced
by oxygen and/or one or more hydrogen atoms can be
replaced by fluorine,
and liquid crystalline mixtures containing such compounds and the use of
such compounds and mixtures for electro-optical display devices.




