h N
- 0387315 The present invention relates to

fl uori nated al'koxy conpounds of the.formula | [err] in which 5 R

is Hor a straight-chain, unsubstituted al kyl or al kenyl radical having 1
to 15 carbon atons, it also being possibl& -for one or nore [er3|87g1duUps in
these radicals, in each case indepen- dently of one another, to be repl aced
by -0-, 10 -CO, -COO, -OCO or -OCOO in such a way that

O atons are not |inkedrHer gstdgderdtd ARQeARIbREI rePht88d A2 F1R83%RAted
i ndependently of, one another-$a?éagh%r ns-1, 4-cycl ohexyl ene radical in
tron;

which, in 15 @lkoxy compoung Trk non- adj acent [err] groups
may be replaced by -O and/or -S-, (b) 1, 4-phenylene radical in which, in

addition, one Qr 4MWe1CH O ouURS, I e_replaced by N, (c) radical fromthe
RL (AL BTRURE, RS- |

group consi sting cl ohexenyl ene,
1, 4-bicyclo(2,2,2)octyl ene, piperidine-1,4-diyl, napht hal-ene- 2, 6-di yl ,
decahydr onapht halwhesr, 6-diyl and 1, 2, 3, 4-te- trahydronapht hal ene-2, 6-di yl,
where the radicals (a) and (b) may be substituted by CN 25 or fluorine,
[err] are in each case, independently of one another, [err] or a
single bOfoi, nrﬁ iis ", o2 ar ﬁﬁraagdt—chﬁZn,nunsubsté.th&ea 2Qkid. The
i nvention furthernore rel at to the use.of these co nds.as c onent s
of liquid-crystalline pH%Eé%f%ﬁﬁy%(fﬁqﬁﬁﬁldgéy§§ga} Eéﬁ?%;9§EFFH£8§P 3l
display 5 elenents whithadeet dvering hposbkihlied-fiorysbakl igie pbasesCH, '
9 groups in these radicals, in each case indepen-
N dently of one another, to be replaced by -0-,
10 -C0-, -CO-0-, -0-CO- or -0-CO-0- in such a way
that O atoms are not linked directly to one
another, '

A! and A? are each, independently of‘one another, a
) (a) trans-1,4-cyclohexylene radical in which, in
is addition, one or more non-adjacent CH, groups
may be replaced by -0- and/or -S-, :

(b) 1,4-phenylene radical in which, in addition,
- one or two CH groups may be replaced by N,

(c) radical from the group donsisting of 1,4-cy-~

20 clohexenylene, 1,4-bicyclo(2,2,2)octylene,

piperidine-1,4-diyl, naphthalene-2,6-diyl,

decahydronaphthalene-2,6-diyl and 1,2,3,4-te-
trahydronaphthalene-z,G—diyl,

where the radicals (a) and (b) may be substituted by CN
25 or fluorine,

zZ* are in each case, independently of one another,
-CHZO— ’ "'OCH2'- ’ 'CH2CH2- ’ "CH=CH_ ’ "CEC" or a

single bond,

m is 1, 2 or 3, and



L ]
according to the invention. EP-A-0 255 236 discloses simlar conpounds, but
these all- contain a chiral wing group and are thus enployed in
ferroelectric mxtures. 10 The reference Chem cal Abstracts, Vol
108, 1988, No. 13950h discl oses phenyl eyegl ehexanoates which contain a
simlar wing group, but which, due to their thermal instability, cannot
entirely satishy the highsrequerké. nents made today of nematic m xtures. 15

The conpounds of the f@ﬁguiﬁvéngf&nbﬁ?g?ﬁgrﬁérgogggggg S£8f the pgg of

l'iquid-crystalline phases, 1n partic or di.s > based on ]
principle of tHaesq sE@PWIds ta3fe FARBRANAINGS efffectl iquid-eryesaldfine
def or mati on of%néé@@wh@lwqac?ﬁdi&ﬁﬂaqctaﬁ ed)é%%@o@o?@:&bh@ramgplQ? ,

1y l'i ne

The inventjion s the obj,ect of finding _nhovel, stable, [iquid-crysta

or mesogentc c ﬂ?)‘ﬁ%ﬁ"nté% v&ﬂlﬁtﬁ’ aF8n§ﬁF'f1angea§]ccﬂ'Hﬁa)'rFéﬁfs§a(}fqme phases .
| i qui d- cryst al dcoergimseso drlte hiaveent yomparti cul ar, relatively | ow viscosity
and relatively high digbectsig=anigot - o] en
found that conpounds o?ﬁsﬁéff%%%u?igl&g?élgﬁgﬁeﬁ%W§lgﬁiFgngﬁgggégﬁggnents
of liquid- cry&esei mdlphagesainn parchizailarvinge@grempe avdatdnee| fhhew
viscosities. TORY1SREd ben Usath-d b v Strdtiutd4ui d- crystalline phases

havi ng a broad nesophase r e and gp ) agv ntageous values. for the
optical Hhd dielectrfh?eﬁﬁ Chepigs ig?%ﬁ,a?ﬁ%'ﬁf i 408n &P8Bhe

conpounds of tie. firgndiadisedopegephenyl yorohsheteiedd e dwbdddnaohbainange
el catf onal portPeter vied dheitite PrEparith f A P EECHOSERRT, ne
m xTUres. The tmeipabhlittyf caendbr potdrelyasatd sfiadhe ahjghofequire- -
SEPLLCal LS, SR iy YLAIP GPO el RGBT o, e comouncs cr
predoni naht | y conposedfhe compounds of the formula can be used as

components of liquid-crystalline phases, in particular

for displays based on the principle of the twisted cell,

the guest-host effect, the effect of deformation of
o o aligned phases or the effect of dynamic scattering.

20 - The invention has the object of finding novel,

' stable, liquid-crystalline or mesogenic.compounds which
are suitable as components of liquid-crystalline phases
and have, in parﬁicular, relatively low viscosity and
relatively high dielectric anisotropy. .

g\‘/ 25 _ It has now been found that compourids of the
formula I are eminently suitable as components of liquid-
crystalline phases. In particular, they have relatively
low viscosities. They can be used to give stable liquid-
crystalline phases having .2 broad mesophase range and

30 advantageous values for the optical and dielectric
anisotropy.

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

35 from various applicational points of view for the prepar-
ation of liquid-crystalline mixtures.

The compounds of the formula I have a broad range
of applications. Depending on the choice of substituents,
these compounds can be used as base material from which



however, it is also possible to add conpounds of the formula I to

| i quid-crystalline base material from other classes of conpounds in order,

for exanple, to nodify the 5 di el ectric and/or optical anisotropy of the

dielectric of this type and/or to optiniLzg Lts threshold voltage and/or its
viscosity. In the pure state, the conpounds of the fornula | are col ourless
and form |i qui i gi¥$t@tysnel TBsOP sl Oarel HredMRRIALIY €chbapagedhi ch is
favourably located for ‘el ectro-pptical  use. heg are stable :

chenically,tfﬁﬁWﬁN?§'aﬁ8tﬁ?l?gg?.pﬂ%§ﬁgyﬁﬁﬁ?oﬁ ghFOMPOURASs % EBfpounds
of the fornul afdrmuith tD tdel ipel dicriasd lcionp tares masecdapofiedmsother "of

| i qui d-crystalljne phases I vent i ur r rel ate
| i qui d-cryst alcf‘JlLahses P %égog}%%anld% 2‘31 8?8F§efés#ggné§?%“§pn]bedu%§ (%Phtq'ﬁg FlélFrml a l
and to |i i d-Gkglectrit spdiorionrmad, anisphreprrurhrths déedecspiiccal

di splay el ement;s; s Wi LRIMA RoPBREEMIAE 1Pk StHIMho1¥) voltage andlfBk
reasons of sinplicity, X below "denotes [err], Cyc denotesS a

1, 4- cycl ohexyl € Fe®Fe2 LY Che denotes a 1, 4-cycl ohexenyl ene radical, Dio
deno;I esI a 163_ d: oxaﬂe-ﬁ;&ﬂéybufadiseate, Dthedeofpednds 1o8- dhehfaraula
2,5-diyl radic Phe denotes a_l,.4-phenyl.ene .radical ,-2 es a
pyridine-2,5-dfy?r?aﬁ? SP?iﬁﬁﬁ 88ﬁoF§ ma*ﬁﬁ?ﬁﬁf&FXS???%}ngnggP§§%§a|

and Bi 10denhies teapkraycre( 2ag2) odiidlents r favoarablineiecgyedadidtor Phe
may be unsubst.%#]élégldop%%@ggfub ot ut e'f'h(?% d:a%bstéé .bg.P_gngaw_ ,30

Accordingly, e Cco nds of the fornu i ncl ude bicyclic conpounds of
t sub- f or nul Heermra 3pd terkighticyclic conpounds of the sub-formul ae
:g ' |L3 F5 [err]  The invention thus relatelsC HErddmpounds of the

-4- [er '

r}ormula I and to the use of théé% compounds as components
15 of liquid-crystalline phases. The invention furthermore
relates to liquid-crystalline phases containing at least
one compound of the formula I and to liquid-crystal
display elements, in particular electro-optical display

~ elements, which contain phases of this type.
20 For reasons of simplicity, X below denotes
0-CH,- (CF,) ,-F, Cyc denotes a 1,4~cyclohéxyiene radical,
Che denotes a 1,4-cyclohexenylene radical, Dio denotes a
1,3-dioxane-2,5-diyl radical, Dit denotes a 1,3—dithiane-
2,5?diy1 radical, Phe denotes a 1,4-phenylene radical,
o 25 Pyd denotes a pyridine-2,5-diyl radical, Pyr denotes a
pyrimidine-z,s-diyl radical and Bi  denotes a
bicyclo(2,2,2)octylene radical, where Cyc and/or Phe may
be unsubstituted or monosubstituted or disubstituted by

F or CN. |

30 Accordingly, .the compounds of the formula I
include bicyclic compounds of the sub-formulae Ia and Ib:

R-A-A%-X Ia
R-A'-Z'-A2-X Ib

tricyclic compounds of the sub-formulae Ic to If:

35 R-A'-A'-A%-X Ic
R-A-Z'-A'-Z1-A2-X - Id



[err] . ' - If and tetracyclic conpounds of the
sub-fornmulae Ig to In: [err] lg 5

lh 1i Ij Ik 1l 10 -4 - Imliln O
these, particul arlpélef qrgpgﬁ is given to those of the sub-formulae la, IDb,
lc, Id, le, TR R 458 18 *he preferred conpounds of tfie sub-fornula la 15
i ncl ude those mfAth&*-@ibat-®® mul ae laa to lag: R-Phe-Phg£X

| aa R-Phe-Cyc-X | ab R-Di o- Phe- X

| ac R- Pyr - Phe-X : lad 20 R- Pyd- Phe- X

| ae R-Cyc- Phe- #nd tetracyclic compounds of the| gnbrfchmulbhe- Xg to In:

lag O these, those of the fornulae laa, lab, lac, lad and Il af are

particularly preferred, 25 The preferred compounds of the
sub-fornul a’ | bR-Actidd those of the sub-formul ae Iba tdé9l bg:

R- Phe- CH2CB2- PReaX-zt-At-A-A%-X | ba R- Phe-[ erh] - Phe- X

| bb R-Cyc-[errl-Phe:X 1 r1_pz2_ ' | bc 30 ~[err]-Phe-X

| bd R—[err]-Phé—g ASZ-A-AT-X | be E}[err]-Phe-X

| bf R-[err]-Ph8-X*-A'-A'-Z'-A%*-X | bg The pré&fierred conpounds of

the sub-fornul g _he_¢nghude f1hgsey, of the sub-fornulae Ilgg to Icj:
R- Phe- Phe- Phe-§ B- 21

| ca R- Phe-Phe-Cyc-X
| cb R-A-Z!-A*-Al-Al-Z1-A%-X _ 1(1'y :
10 R-A'-A'-Z'-Al-Z'-A%-X Im
\., ' R-A-Z-Al-Z'-Al-Zl-AZ-X - In

Of these, pérticular preference is given to those
of the sub-formulae Ia, Ib, Ic, Id, Ie, If, Ii and Il.
The preferfed compbunds of the sub-formula Ia
15 include those of the sub-formulae Iaa to Iag:

k./ R-Phe-Phe-X | Iaa
R-Phe-Cyc-X ' . Iéb

R-Dio-Phe-X Iac

R-Pyr-Phe-X Iad

20 R-Pyd-Phe-X Tae
R-Cyc-Phe-X Iaf

;;, ' R-Che-Phe-X Iag

Of these, those of the formulae Iaa, Iab, Iac,
_ Iad and Iaf are particularly preferred.
25 The preferred compounds of the sub-formula Ib
include those of the sub-formulae Iba to Ibg:

R-Phe-CH,CH,-Phe-X Iba
R-Phe-0OCH,-Phe-X Ibb
R-Cyc-CH,CH,-Phe-X Ibc

30  R-A'-CH,CH,-Phe-X Ibd
R-A-CH,0-Phe-X ' Ibe
R-A'-OCH,-Phe-X Ibf

R-Che-CH,CH,-Phe-X Ibg



Fi

5 R- Phe- Di o- Phe- X
| cd R-Pyd- Phe- Phe- X
| cf R-Cyc- Phe-Phe- X

lcc R-Cyc-Cyc-Phe-X
| ce R-Pyr-Phe-Phe-X
- g5 -1lcg 10 R-D o-Phe-Phe-X

| ch R- Che- Phe-Phe- X | ci R-Phe-Che-Phe- X

lcj O these,

15

| dc 20

t hose of Thee gryfiathanl | 66mpdEnds Jodr - Har EibUEaiai1Ar efer r ed.

he sub-for mul S8 TGS EPAR: OR. PHE. PUPF FoPRELge 164 Eo xef: ¥l e TRORE O
R-Phe-[err]-Cyc-X

| db R-Phe-[err]-Phe-X
d-[err]-Phe-X

R- | dd
| de R- Phe- [ngLgﬁglgﬁgepﬁe X [ df R—PyrBTaFle?/r] Phe- X

| dg R- Phe-[ er rR-Phe-Rhe-Cyc-X

|dh 25 R-PhE®err] - Phe- X

Idi R-D o-gEerrg= Pﬁg Bio-Phe-X I dj R-Che-[ertdaPhe-X

| dk The preferre
sub- f or nul ae I%
R-Pyr-[err]-Phr- éyd-r(he -Phe-X

ou f the subforrrulalelnclud t hose of the
Eg]: BgﬁgiRPyr [ err] - Phe- Phe- X cd
| eb R-Di o-fesr] - Phe- Phe- X

| ea .

| ee -6- R-
R- Phe- [ err] - Di B=Phe-Rhe-Phe-X

lec R-Cyc-[er &EE?E'E g-

LrincebRepka. x

| ed ngf [err]-Cyc-Phe-X
ef
| eg R-Pydi¢®rr] - Phe- Phe- X

leh R-Pheq fe”ﬂl Bﬂ) Bﬁ@ Bhe-X ~lei Srep -
R- Phe-[err]-Che-P | ej
-Che Phe Phe-X . Ici
\\_- R~Phe-Che-Phe-X . Icj
Of these, those of the formulae Icd ,ahd Icg are
particularly preferred. ' -
15 . The preferred compounds of the sub-formula Id
include those of the sub-formulae Ida to Idk:

e R-Phe-Z'-Phe-Z*-Phe-X Ida
R-Phe-Z'-Phe-Z*-Cyc-X Idb
R-Phe-Z!'-Dio-2Z!'-Phe-X Idc

20 R-Cyc-Z'-Cyc-Z'-Phe-X Idd
R-Pyd-Z!'-Phe-Z'-Phe-X Ide
R-Phe-Z!-Pyd-Z*-Phe-X 1df

N R-Pyr-Z'-Phe-Z'-Phe-X Idg
' R-Phe-Z'-Pyr-Z!'-Phe-X Idh

25 R-Phe-Z*-Cyc-Z!-Phe-X Idi
R-Dio-Z'-Phe-Z'-Phe-X Idj
R-Che-Z!'-Phe-2'-Phe-X Idk

The preferred compounds of the sub-formula Ie
include those of the sub-formulae Iea to Iej:

30 R-Pyr-Z'-Phe-Phe-X Tea

. R-Pyr-Z'-Phe-Cyc-X . . Ieb
R-Dio-Z'-Phe-Phe-X Iec
R-Cyc-2Z'-Phe-Phe-X Ied

R-Phe-Z*-Cyc-Phe-X Iee



i 3

The -pref erred corrpounds of the sub-fornmula If include those of the

sub-fiornulae Ifa to Ifm R-Pyr-Phe-[err]-Phe-X - Ifa
R- Pyr - Phe- OCH2- Phe- X _ éf_b 10 R- Phe- Phe-Z' - Phe- X

| fc R-Phe-Phe-[érr]-Cyc-X , Ifd R Cyc-Cyc-[err]-Phe-X
| fe R Cyc-Cyc| - | ff R-Pyd-Phe-derr]-Phe-X

Ifg 15 R- Di o- éé}:)"l[‘lerr yﬁheph§ ril%fﬁ[h

R- Phe- Cyc- [ er r |JR18he 8" - Dlo Phe-X | fi R-Phe-IRgd-[err]-Phe-X

I'fj R-Che- Phe- [rgjqRhepie- Phe X - | fk Re- Che-[err] Phe- X
If1 20 R-Cyc- Phe-[ err] - Phe- X | f.m The preferred
conpounds of t He 46 %ErBBeré to I'n include those off&he sub-formulae 10
to It: R Cx- Or-tle-FhehX-Phe-X | o R-[wyyr] - Phe-X

lp 25 R-Cyc-Cyc-[err]-Phe-X I g R—[err]-Phe-X

Ir R-Phe-[err]-D o-Phe-X Is R-Phe-[err]-Phe-X

It In the conpounds of Thee pveferredalsonpamdshedDWEh80 subk fcrmprlef el fibl y
~Oferr]-F in gphigad e[h%ée ¥ Yhe @lﬁs-@&b.{%aﬂe t]{fka td) m\ particularly
y a a

preferably 1, 2, 3 and

furthernore aI koxy

sic] 4. Ris prefera ‘kenyl ,
[err] is preferably Phe, Cyc, Che "Pyr or D|o The

-7- conpounds qi- pﬁe.ﬁygg.m}Lghé ﬁl’ ef erably contain not mgz than one of the

radi cals Bi,

Dio. [err] is \}Erpﬁﬁ’%a‘ﬁ }grPg p?‘ef erably Phe and [SI P{‘ch

[err] is preferably

Cyc, Pyr or

Preferenceld s at-sephayiRlen-3'ePherfiounds of the fornula | Ifed of aII

su‘b;ior mul ae i r’h%é:tb}{eeril]_c:?gd&or [err] is 1£d
R-Cyc-Cyc-Z*-Phe-X - Ife
R-Cyc-Cyc~CH,CH,-Phe-~X : Iff
R-Pyd-Phe-Z'-Phe-X Ifg

15 R-Dio-Phe-Z!-Phe-X Ifh

. R-Phe-Cyc-Z'-Phe-X : o Ifi

U R-Phe-Pyd-Z!-Phe-X - If5
R-Che-Phe-Z'-Phe-X Ifk
R-Phe-Che-Z*-Phe-X : Ifl

20 R-Cyc-Phe-Z*-Phe-X ' Ifm

The preferred compounds of the sub-formulae Ig to

In include those of the sub-formulae Io to It:

R-Cyc-Cyc-Phe-Phe-X Io
R-A'-CH,0-A*-A'-Phe-X . Ip
25  R-Cyc-Cyc-2'-A'-Phe-X Ig
R-A-A'-A'-CH,CH,-Phe-X ir
R-Phe-Z'-Phe-Z'-Dio-Phe-X Is

R-Phe-Z'-Phe-Phe-Z'~-Phe-X It

In the compounds of the formulae above and below,

30 X is preferably -0O-CH,-(CF,;),-F, in which n is 1 to 12,
preferably 1 to 6. n is particularly preferably 1, 2, 3

and

[sic] 4.
. R is preferably alkyl or alkenyl, furthermore

alkoxy. A! is preferably Phe, Cyc, Che, Pyr or Dio. The



1, 4- phenyl ene " which is nonosubstituted or disubstituted by F or
nmonosubstituted by CN. In particular, these are 2-fluoro-1, 4-phenyl ene,
3-fluoro-1, 4- phenyl ene and 10 2, 3-di £l uoro-1, 4-phenyl ene, and .
2-cyano-1, 4- phenyl ene and 3-cyano-1, 4-phenylene. [err] is preferably a

singl e bond Orac{;qﬁ{:&]mdée%@%?ﬂé 'ﬁ’oﬂﬁﬁaerf‘bﬂai‘e%éféﬂﬂ “QohEh eréﬂqg{tr] mlé R 'S

an al kyl radic and/ or an al radi -

4, 5, 6 or 7 caR®BnCBREORE HRE r&ééﬁ?ﬁ?n@%y PY@ p?%¥er%b?y°rePh§F Gﬁbpyl,
butyl, pentyl 1pf‘6£¥£abm?pbhé eyboxvyrpas@ppw. TR Yre 1RE BtV cdIReOXYy Of
heptoxy, further %Qé ayk ¥I decyl, undecyl, dodecyl,
tridecyl, tetrBHe 9FagE¥n 8é8$ Yfet hoxy, octoxy, nonoxy, decoxy,
undecoxy, slodec- oxy, Preﬂerenszeorls ealadecg)w;en Craaldopipaunds ebEr aitey

straight - chaln r ( t1h ( y ) Qr
3- oxabut yl 53 8§§gx$et$g -flg;l %§£ Q%L%QS in ﬁ?fé€9¥'§ﬁh?§k 5

5- oxahexyl , 2 1,48- phanylgneowbgcbx&ﬁegpwosu@stlguteﬁ_on}dlqpbqﬁltuted
7-oxaoctyl, 2-py3p, oiL mo*éosu@stﬁut@a ByoxXsr. mnxJartq&:uélar 3thébe axe 6-.
7-, 8- or 9 oxade %PF ﬁ an_al kyl radi in whjc éh? CH2 group, has
been repl aced Byt %HJ—' 4t'ﬁ ?nﬁ?‘@?‘érab hé\ﬁ‘“ﬁr‘? o1 $on
Accordi ngly, 2t3LdlfmuaactncuLphenyhghepmnm&2.cyanoplpp ﬁhenylenbunnﬂ 2-
or but-3-enyl, pent pent - 4-enyl, hex-1-, 2-, 3-, 4- or hex-
5-enyl, hept-13, %2003 3L 44phe§Y18£ehept 6-enyl, oct-1-, 2-, 3-, 4-, 5-, 6-
or oct-7-enyl, non 1- ,Zb. is- prefergbly3sa sing¥e dombncg emﬂHaCHf-

deg-1-, 2-; 3 geBonadrilf- - prézerinll €809 aqm/lxsﬂél Rdcg,an al kyl radical
in Whi ch one [err? grou been replac% nﬁﬁ anothér .has been
At anf{exe

repl aced by -CO, thesEg Felﬁrépe@éﬁw 5@F&€é am ad kst radi- - 8-
.an acyl oxysgr odg1 ; Ceh@s pfeaarabyyana@nxl 9y alp 50-Cbr TThessd efwsmd! vy

have 2 to 6 Carbgn géé@?dlngf rdjngﬁ%éferably ethyl, propyl butyl,
pentyl hexyl, heptyl, ethoxy, propoxy, butoxy, pentoxy,
hexoxy or heptoxy, furthermore methyl, octyl, nonyl,
decyl, undecyl, dodécyl, tridecyl, tetradecyl, penta-
20 decyl, methoxy, octoxy, nonoxy, decoxy, undecoxy, dodec-
oxy, tridecoxy or tetradecoxy. _ |
Oxaalkyl is preferably straight-chain 2-oxapropyl
(= methoxymethyl), 2- (= ethoxymethyl) or 3-oxabutyl (=
2-methoxyethyl), 2-, 3- or 4-oxapentyl, 2-, 3-, 4- or
, 25 5-oxahexyl, 2-, 3-, 4-, 5- or 6-oxaheptyl, 2-, 3-, 4-,
N 5-, 6- or 7-oxaoctyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-oxa-
nonyl, or 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-oxadecyl.
If R is an alkyl radical in which one CH, group
has been replaced by -CH=CH=, this preferably has 2 to 10
30 carbon atoms. Accordingly, it is in particular vinyl
prop-1-, or prop-2-enyl, but-1-, 2- or but-3-enyl, pent-
1-, 2-, 3- or pent-4-enyl, hex-1-, 2-, 3-, 4- or hex-
5-enyl, hept-1i-, 2-, 3-, 4-, 5- or hept-6-enyl, oct-1-,
2-, 3-, 4-, 5-, 6- or oct-7-enyl, non-1-, 2-, 3-, 4-, 5-,
35 6-, 7- or non-8-enyl, or dec-1-, 2-, 3-, 4-, 5-, 6-, 7-,
8- or dec-9-enyl.
If R is an alkyl radical in which one CH, group
has been replaced by -0- and another has been replaced by
-CO-, these are preferably adjacent. These thus contain



they are in particular acetyloxy, propionyloxy, butyryl- oxy, pentanoyloxy,
hexanoyl oxy, acetyl oxynethyl, pro- 5 pi onyl oxynet hyl.,  butyryl oxynet hyl,

pent anoyl oxynet hyl , 2-acetyl oxyet hyl, 2- propi onyl oxyet hyl , 2- but yryl oxyet hyl ,
3-acetyl oxypropyl, 3-propionyl oxypropyl-, g -4-acetyl oxy- butyl,

met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, butoxycarbonyl,

pent oxycar bonyhn setheoxycaroopy |-0et-by| prl@n cetylvaepemyiiompours MO-Co-.

prOPOXycarbonY&HE%%gFﬁ$F?QHL§§¥g?GQr90@%|%E%%%$¥¥ﬁ'%ﬁqms. Accordingly,

2- (met hoxycar bony . (ethoxy- Carb
2- ( propoxycar bbhey) arayin partheukuxacetyisog gragidnyloxy, butyryl-

3- (et hoxycarbo lpr t 219 et 3 yl Jf R
is an alkyl ra ?%’al IiS)GEh)IYV\%i c%%ﬁ%eﬂg%ﬁpgggbﬁgg bae(gﬁﬁ%dé%}lc%qgee%h%]y' _&E+ and
an adj acenP CrRigPyLpxHEELH¥n r%¥ﬁ¥ﬁiiP¥mei?¥}'(XBQ?QﬂnQXR§§YWQHQ¥1f -
pref ler albl y hat82 4f.&@tit$0§:?|ébﬁ?l atzo@s&olpés@%wdkplgthyli, t2 -i]:ﬁJl.ﬂy'ryFlﬁd’xydﬂ}ﬁMJ,al’
acryl oyl oxymet hy ~acryl oyl oxyet hy Lacryl- 20 yl oxypronyl.,

3 aer y) oyl by bt 9 EVBSRIPFPRYE Ly pEREE LORYAETRRTPYR) nesyace by Loxy -

Zbacr yl Ioyl onyhbptyf: méthokytayboxyl, @thy@azngWbylpnqpmmarbonyl, :
-acryl oyl oxy y- 1 2- :
3-methacry|oy|g§§¥ g?%%gpangn@%ﬁ%@%§%§§P§§§%dt;ﬁsﬁggﬁé%ﬁg%%§ﬁ§§%o Qﬁentyl,
25  6- netfacr ¢LboryepRbepYlmetREl hac B eBPERGHRRRY I ek pgk h-  butoxy-

acryl oyl oxyoct ¥1_ar96n91ﬁi8t:tlg9r,w oyl yrescaSesmELNsisnel , t he f@dadg 1
whi ch contain mnng gr ygs which are suitable for I merizat| reactions
ar'e_suitabl e fSRTPR Yg EHVétioﬁ'éPrPP8§V8§EL?§?§PFEE¥¥3O 1&ﬂ%ﬁhﬂﬁ¥‘ _
Conpounds of t barbensll) propyhi ch- (ethaxycativonyl oopspR. vdur ¢ @rek lsxiyt-abl e

for pol ycondensatj.on: itable for the preparation of
Iiquid-crystalFSﬁ%gﬁgﬁiégﬁigﬁsates. 35 O these conpounds of the

formul a 118nd of the sdf- Rorisulage alkyit inadimalprigt evluile ore gFHegnYMR hose
n which at | eAsk $RR0Trdlitdelifp! SCHLEALNhnkNGRCIdl it T ditip
preferred nmeani ngs 1 ndicated. In tthe conpounds of the faqrmula I referred
has been replaced by CO or CO-O or 0-CO, this prefeé%ﬂiy
has 4 to 13 carbon atoms. Accordingly, it is in par-
O ticular acryloyloxymethyl, 2-acryloyloxyethy1, 3-acryl-

20 oyloxypropyl, 4-acryloyloxybutyl,. 5-acryloyloxypentyl,
6-acryloyloxyhexyl, 7-acryloyloxyheptyl, 8-acryloyloxy-
octyl, 9-acryloyloxynonyl, 10-acryloyloxydecyl, methacry-
loyloxymethyl, 2-methacryloyloxyethyl, 3-methacryloyloxy-
propyl, 4-methacryloyloxybutyl, S-methacryloyloxypentyl,

25 6 -methacryloyloxyhexyl, 7-methacryloyloxyheptyl, 8-meth-
acryioyloxyoctyl or 9-methacryloyloxynonyl.

Compounds of the formula I which contain wing
groups R which are suitable for polymerization reactions
are suitable for the preparation of liquid-crystalline

30 polymers.

Compounds of the formula I which contain wing
groups R which are suitable for polycondensations are
suitable for the preparation of liquid-crystalline
polycondensates.

35 Of these compounds of the formula I and of the
sub-formulae, particular preference is given to those in
which at least one of the radicals present therein has
one of the preferred meanings indicated.

In the compounds of the formula I, preferred



-9- stereoisoners are those in which the rings Cyc and piperidine are
trans-1, 4-di substituted. Those of the abovenenti oned fornul ae which contain
one or nore Pyd, Pyr and/or Dio groups in each case include the two 5
2,5-positional isoners. The 1, 4-cycl ohexegylene group preferably has the
foll ow ng structures: The conpounds of the fornula | are prepared by

met hods known geeréeissfletiesccirdredhoget heénl ivieieh unhe( f 0indd cywxarplae in

the standard works.  such as uben- eyl ,..Met hoden der ani schen em e,
Geor g- Thi eme- VBTPEET &G t%%‘?r%\]; .S"}ﬁf(,‘hﬁiﬁ.su%g% .t)efa't %ﬁ%s?)r e‘{fs g[]?nder
reacti on condi éboviement thned efenowhaenshdght aldrcfior oree dor emokeoPyd,Use

may al so be na heffy VAL ha L ch .15 r ] e, t e not-
descri bed here ﬁ grea/;gerr e%)airl‘%fo%ge %nuo?laﬁgt:c a %?;ﬁliggrérpotu%stwo

according $o theSrRoshtiomahr ESYPR@BRAred, for exanple, by reacting cor-

respondi ng nitro- or fiHerpherepiEsShéRényldite Prd @i Preftda¥ly has the

el ectron-w t hdfaﬂ:g@' substituent directly with alkali metal fl uoroal koxy
conmpounds, whet® 109 PrFUFLUTRDt aced by the fluoroal koxy radical [J.P.

| doux, et al., J. Org. Chem 50, 1976 (1985)]. If desired, the starting
materials can al so be 25 prepared in situ by not isolating themfromthe

reaction m xtures/~tyt ins I mredi ately converting themfurther into the
conmpounds of tla- s, the conmpounds of the formula | can be
prepared by redud¥ a co nd which conforns to the 30 - fornula I, -but
contains one or nore reducible groups and/or C C bonds in place of H

aw. Sui tabl e reduci bl e groups are preferably carbonyl groups, in
partcul ar keto groupsThéuebhpoandse, oforcirxafgmtula Ira&ee prepaséar bhi ed

hydr oxyl gro%ggthogg.known per se and described in the literature (for
10 example in the standard works such as Houben-Weyl,
Methoden der Organischen Chemie, Georg-Thieme-Verlag,
Stuttgart Vol. IX, pp. 867 ff.), to be precise under
reaction conditions which are known and suitable for said
(o reactions. Use may also be made here of variants which
15 are known per se, but are not described here in greater

detail. _ .

The fluorinated alkoxy compounds'according to the
invention are prepared, for example, by reacting cor-
responding nitro- or flﬁorobenzenes carrying at least one

o 20 electron-withdrawing substituent directly with alkali
S metal fluoroalkoxy.compounds, where F or NO, is replaced
by the fluoroalkoxy_radical {gJ.P. Idoux, et al., J. Org.

Chem. 50, 1976 (1985)]. _
If desired, the starting materials can also be
25 prepared in situ by nét isolating them from the reaction
mixture, but instead immediately converting them further

into the compounds of the formula I. _

Thus, the compounds of the formula I can be
prepared by reducing a compound which conforms to the

30 formula I, but contains one or more. reducible groups
and/or C-C bonds in place of H atoms.

Suitable reducible groups are preferably carbonyl
groups, in particular keto groups, furthermore, for
example, free  or esterified hydroxyl groups oOx



- 10 - aromatically bonded hal ogen atons. Preferred starting materials for
the reduction conformto the fornula I, but contain a cycl ohexene ring or
cycl ohexanone ring in place of a cycl ohexane ring.or contain a - CH=CH
group in place 5 of a -CH2CH2- group and/®r contain a -CO group in place

of a -CH2- group and/or ntain a free or functional|] dified (for
example in the %?‘H?‘B*c?fgyp?{oﬁ‘fiﬁgneba %oﬁgpg‘f‘d-?é‘?g%br‘? St3¢&ELB8 an H
atom The reducha®ertabhs bfot atid eddagtichotonferl eo the Hbrmulal a,ybue

hydr ogenation at te ratures.h en.aho b [err] .and,at

o esatr6s. bet veeRREREnE i Bar I ek YRRl e 1 aghe an
al cohol, such asf retdwmicthexagtiehaniol or ¢oupabpanoiCH=Gir aremp inspdhces

tetrahydrof gir an, £ THF) cAlcilL 04@B8p 8AAPSECEonEHER &S-ebbyhrdip iacphake. a
carboxylic acid, such aSs acefic acid, or a hydrocarbon, Such as

cycl ohexane. SWPE aBl e Ear aPFSHR PG/ 0¥ p SRy Fhobree netafyncsdenaddypt or
Pd, which Can(?@o&ﬂﬂi@&ed(ﬂgr téﬁar'&pl@ dJl‘n ovsh'de.idzfnoroexam%epptezu@hel?df)) :
on a support or anpl e on_chargcoal.,_cal ci um carbonate or
strontium car bo%‘é]fé‘;o’ggé?% &f‘n%’f?/u%i*ﬁ cPe]uacfeor?# %t%gr?étso“b'an al so be reduced
by the methods of O emEhsarequediing ramcbezcarrded| @am dront iexampd ehy byo-
chloric acyd, e | Vi d gﬁig--lo | | oL 1N+t Re
heterogengjbﬂs' p%‘g%i%@"r% 1'\%(?rer (fﬁﬂ%ﬁg agt thg{ﬁ%exf%blﬁesg%gg:?ﬁeegnagggﬁt B80 and
[err]) or Wl ffamisapent (38PAgangdrtzPressuxpadberveeni APPHE Pr a8enedOof

al kal i such as KOH o8 MQhedth st DEIY Rkag@P1éeRn, a3¥Shoas @uehhykene
glseal or triethyl ene ?I ycol , at tenperatures 3 bet vveeﬂ about 100 and
[ert]) to give Teeh2BP esrﬁﬁmnﬁé cOFpotIRRE PN f BPUPR T ahi B toAfai n
al kyl groups angéerahiie€ERradr (THIYS orFdiblkananr an esterc iswsh us rghgdnpl ex
hydri des possible. For < arylsyl p | gxy be_ 35
renoved re cti?/%?gaﬁ%f n% Iﬁeakﬁ%fiilﬁ p%ﬁ#’cu%g&pg?olagz{e(?ﬂ%s &4y, ot°a
enesul phony! oxymedhgtagbonpsseen dre aysdehexane -mSuipabdeogasalyssedpant | y
in an inert SO'%’fﬁédiéﬂﬁi‘yaﬁoﬂiét‘m’ﬂaﬂﬁ%‘ucﬂ{ adiee Yr BAPHALY eanbgkween

about 0 and [er

employed in the form of oxides (for example PtO, or PdO),
s on a support (for example Pd on charcoal,_ calcium
20 carbonate or strontium carbonate) or in finely divided
form. '
' Ketones can also be reduced by the methods of .
Clemmensen (using zinc, zinc amalgam or tin and ‘hydro-
chloric acid, expediently in aqueous-alcoholic solution
L 25 or in the heterogeneous phase with water/toluene at
- temperatures between about 80 and 120°) or Wolff-Kishner
(using hydrazine, expediently in the presence of alkali
such as KOH or NaOH, in a high-boiling solvent, such as
diethylene glycol or triethylene glycol,: at temperatures
30 between about 100 and 200°) to give the corresponding
compounds of the formula I which contain alkyl groups
and/or -CH,CH,- bridges.
Furthermore, reductions using complex hydrides
are possible. For example, arylsulphonyloxy groups can be
35 removed reductively using LiAlH,, in particular p-tolu-
enesulphonyloxymethyl groups can be reduced to methyl
groups, expediently in an inert solvent, such as diethyl
ether 6r THF, at temperaturés between about 0 and 100°.
Double bonds can be hydrogenated wusing NaBH, or



Doubl e bonds can be hydrogenated wusing J[err] or tributyltin
hydri de in nmethanol. Conpounds of the formula | which conformto the
formula |, but contain 1,4-cycl ohexenylene radicals in pl ace of
1,4-pheny|ene radi cal s can be oxidized, f@1 5 exanple using DDQ

(di chl or odi cyanobenzoqui none) in a suitable solvent. Esters of the formula
| can al so be obxtibuizdl thin dsyderide ciat inmetlnalbr r espondi ng car boxyl i ¢ aci ds

(or reactive derivatives, J\ x?c?é)%f‘sifﬁg g!a%?@?%h 3& "QLiedfm £bOtne

reactive derivatives t her

di cycl ohexyl carfsoarida d&) . bﬂﬁe %ﬁ%@&@%@mylﬁmlmmm ¢ohol s
or phenol s are gnow e cany &Eﬁl@zﬁ@d rafakbagaustan t Bekniy ynREesggs. 15

Sui t abl e re t@/%ﬁ(\jﬁ%\/% i.ves Bb f‘?}%f%?a‘ah@’%kl?ﬁlf? aci ds aqr}e in
particular,®th alusdeg Qa RIVNPDr okided,
furt her mor e thesmntahilre deslvdrmr. exanpl e al so m xed anhydri des, azi des or

esters, in particular aéé%yé Seséfr%ga% fa I ?ggr%fsozg?dog{:%gﬁslflgb%?e

al kyl group. Suitable Teactive eri va I'Ves
phenol s are, ireg@unifigatrion hefcorprrpendndingetcarboiohialescids (or

phenoxi des, pref&i@abive eyt kidd @Eé?éofﬁuﬁg'lfi‘é éPQbH&lQroPogﬁé?Lbh‘.g‘ 25

The esterificatjon is advantageously carried out resenc
cinert sol ht. % t¥eafhlYs ﬂFﬁhV?téﬁFFaEF‘@rSP@eﬂafe@’ @'ERI‘P%% mephod

exanpl e, di et hy{pat herdmyclrbkmg%cﬁﬁwnmﬁld‘e) di oxane or ani sol e, ketones,
such as, for exanple, %one buta(gne or such

6xanon ﬁ

éa\%or exanmpl e DVF or G Qﬁﬁ)bﬂ%r?%cg?x%. r%%%rﬁgﬁg Ozﬁc

as, tor exanpl er heinsmoks &aoéuknewar orylane, bélaﬁnqmmdadaﬂngmmm@sbpnso such

as, for exanpl g, &ﬁfgfﬂf% %hl ori de, dichloronethane or tetra-
chloroethylene an oxi des, such as, for exanple, 35  dinethyl

sul phoxi dé%r su|ph0|aﬁ@utable reactive derivatives of the said car-
boxylic acids are, in particular, the acid halides, in
particular the chlorides and bfomides, furthermore the
anhydrides, for example also mixed anhydrides, azides or

S~ esters, in particular alkyl esters having 1 - 4 carbon

20 atoms in the alkyl group.

Suitable reactive derivatives of -the said
alcohols or pheriols are, in particular, the corresponding
metal alkoxides or phenoxides, preferably of an alkali
metal, such as sodium or potassium. '

'L{ 25 . The esterification is advantageously carried out
in the presence of an inert solvent. Particularly highly
suitable are ethers, such as, for example, diethyl ether,
di-n-butyl ether, THF, dioxane or anisole, ketones, such
as, for example, acetone, butanone or cyclbhexanone,

30 amides, such as, for example DMF or hexamethylphosphoric
triamide, hydrocarbons, such as, for example, benzene,
toluene or xylene, halogenated hydrocarbons, such as, for
examéle, carbon tetrachloride, dichloromethane or tetra-
chlorocethylene, and sulphoxides, such as, for example,

35 dimethyl sulphoxide or sulpholane.

Ethers of the formula I can be obtained by
etherification of corresponding hydroxyl compounds,
preferably corresponding phenols, where the hydroxyl
compéund is expediently first converted into a



£

Ethers of the formula | can-be obtained by etherification of correspondi ng
hydroxyl conpounds, preferably correspondi ng phenols, where the hydroxyl

conpound is expediently first *converted into a - 12 -
correspondi ng netal derivative, for exanple into the corresponding al kal
nmet al al koxi de or al kali netal phenoxide treatment with NaH, NaNH2,

NaCH, KOH, [err . Thi ta | Lve reacteq . wth 5
t he correspondi%%ngééﬁﬁhépgdéﬁﬂgﬁkyPeggpéﬁgkéfe:%ﬁpd%gg%??%su}%ﬁﬁtgﬁe
expedi ently in earrespenddngemlkalich mesalf oalbraipke, cncaalbralli metal
1, 2-di met hoxyet hanRox PAE By HLEREAYh: SIH PRONES, N2 WGORS! kKel yNwlcg, an
excess of aqueoUs or_aqueous-al coholic NaOH or’ KOH, at " tenmperat ures’
bet ween about [®FrKCQongddfdfesrlt Herigpkirg cam therc Pe &egcted yih
fstitu: ﬁd bys at tE@SFc@ﬁﬁeEp@ﬁ@iﬁ@mi{lGlegnﬁaﬂlfigtOUi)lE}?lIl aéxﬁxprg&lam aigyed
romthe correspondi n l.azonium saltg. epl.acenent of t l.azoni um
group by a quo$?ﬁgk§?oﬁP?§8a Sr-8§p§atf¥5;¥ub? ?Brlgfﬁﬁpﬁéi&?ﬁﬁkaﬁﬁﬁhod
of Schi emann orasSandioey eexafipbxaneceétpneat ilv.e5- dimeatitdxuysmithatesy,i vVAMFves of
the formula | [ c gpar I f opLesRRdIN '
al dehyde (or aaéggg?ﬁgg %gékéggggg'tﬁgrg%?§§§%£i9§}?hwgﬁﬁa8%ropr|%FE%f
1,3-diol (or a 2€EePUFLHATULAYS & liandcddic) NaPHaar P ot ASEPErALtHLES ol |

preferably1pn therheesecapsuef 200 dn@rioso! vent, such as, for exanple,
R BT CRERUNL T X S AL (R
a&% at tenpeseituiesed betweelleaboubngeFr htandaaligotr beer N prrefugr asny
material s arc pfiRar PPy kEaiRe. tBRcthe’ BrTenbAhalRl Riartnat Bt |
or 30 1, 3-di thyotsphadendnt reficthe edidagandam \@yrouthdne el fAueimavatomnd
sonme can bggpregargd i EROYLodh ! F S dokifo Y by the method of Schiemann
or Sandmeyer.
Dioxane derivatives or dithiane derivatives of
‘the formula I are expediently prepared by reaction of a
corresponding aldehyde (or a reactive derivative thereof)
20 with an appropriate 1,3-diol (or a reactive derivative
thereof) or an appropriate 1,3-dithiol, preferably in the
présence of an inert solvent, such -as, for example}
benzene or toluene, and/or in the presence of a catalyst,
o~ for example a strong acid, such as sulphuric acid, benzene-
S 25 or p-toluenesulphonic acid, at temperatures between
about 20° and about 150°, preferably between 80° and
120°. Suitable reactive deri#atives of the stérting
materials are primarily acetals.
Some of the said -Ialdehydes and 1,3-diols or
30 1,3-dithiols and the reactive derivatives thereof are
known, and some can be prepared without difficulties by
standard methods of organic chemistry from compounds
known from the literature. For examplé, the aldehydes can
be obtained by oxidation of corresponding alcohols or by
35 reduction of corresponding - carboxylic acids or
derivatives thereof, the diols by reduction of
corresponding diesters, and the dithiols by reaction of
corresponding dihalides with NaSH.
The liquid-crystalline phases according to the



standard net hods of organic chem stry from conpounds known fromthe
literature. For exanple, the al dehydes can be obtained by oxidation of
correspondi ng al cohols or by 35 reduction of correspondi ng

car boxylic aci ds or derivatives thereof, the diols by reduction
of corresponding diesters, and the d|th|0F§3by reaction of correspondlng

di halides with NaSH rysta Jne qésaccor to t he - 13
era

- invention genﬁ?%??@l%%ﬁ%ﬁgé gﬁf ,rkﬁ 3RS f§ &%bgngﬁtgs
i ncl udi ng at Ieamponemmszannnﬁuﬂxﬁg' tate fleastl aohe |genpwlind dedl ¢thses,

however, rmore t?é‘Pm@faC‘?.”poﬂPniﬁdf‘@i’d@glCg%ébt Ui Rk, an@@eﬁ&ﬁ% I-ng

to 5 the inveniron, for exanplé Up 1o conponents of nore e of
constituents ar@OPPRESRES| Pa¥ePEcGaRSGiseRik drPheFat 8gearding to.

substgnces,si n @ﬁ%t iﬁﬂjéﬁglﬁﬂp\/\ﬁclaiubihﬁﬁﬁésupf t@anhQOﬁtbaﬁléﬁﬁsC@ﬂ‘phb%leng the
azoxyben- zenes en i deneani |l.i nes henyl s y or
cycl ohexyl benzb&fe Zeil% R &t@f&t(?ne yF c?ﬁ’f)erﬂgg nf@g‘uﬁﬁ%fa] lfgé’m
phenyl cycl ohexanesat ty cbohaepiatiogeptienysdubstaryasheky| pgrt dbekane &nown

cycl ohexyl napht 44 h _

4, 4" -bi scycl ohe%?l’%l p%e%%1 sfgjo €1+é) ?Fﬁx%ggﬁohex rplfrllnr% di neesazc‘ﬁ%lnef1 or
cy_cl ohexyl - 15 Zemﬁ)xmylpb%mamdflf@ﬁyl bh@i@?ﬂﬁﬂ-ﬁhl%ﬁ@ewlﬁrdpbﬁ@w}l -
ethanes, 1,g-dig 'dg)z%ﬂe%éﬁansénzéaeeenylpr?agncl BREXK 1 SHBMES cyclo-

optlonally halogenated sti1"benes, benzy et hers, tol-ans, an
LexALoB

subst i t ut ed C|hh%ﬁ@%e%%¥ﬁ%xyﬁﬁﬁeﬁnstPhﬁﬁg §%BBERds HCLRNEXY1odit abl e
2 :as consti tpeehyl 8f dy@blﬁbﬁw&d’hé}&ﬂ&meqd@h@lxghllngphﬁhhhenes,

i nvention can b ar act the for J err

1 wch | ahd iSO eleRety Biehitoes] o4k sty eme bE e e £ om

the group conprphemg&i drcbym&nhexxﬁmxrimhdlmmmzaﬂuﬂaﬁd @ycb&hénhn@Yﬂlngs

4,4 - dISUb en phgpy!l cl ghexyl: exane

syst ens, dléﬁ%x?ﬁfutegh%hyl g?ng®én %%&§q?&g%g%gg¥|nqs§ B g%%h
ethanes, 1cyclohexylethanes, -phenyl- cyclohexyl— .
ethanes, optlonally halogenated stilbenes, benzyl phenyl

ethers, tolans and substituted cinnamic acids.

~ The most important compounds which are suitable
20 as constituents of liquid-crystalline phases according to
the invention can be characterized by the formula II
R'-L-G-E-R?, ' II
St in which L and.E are each a carbocYclic or heterocyclic

ring system from the group comprising 1,4-disubstituted

25 benzene and cyclohexane rings, 4,4’-disubstituted biphen-
yl, phenylcyclohexane and cyclohexylcyclohexane systems,
2,5-disubstituted pyrimidine and 1,3-dioxane rings, 2,6-
disubstituted naphthalene, di- and tetrahydronaphthalene,
quinazoline .and tetrahydroquinazoline,

30 G is -CH=CH- : -N(O) =N-
-CH=CY- -CH=N (0) -
-C=C- -CH,-CH,-
-Co-0- : - _CH,-O-
-CO-8- -CH,-S-

35 -CH=N- -CO0-Phe-COO-



di subst it ut ed napht hal ene, di- and tetrahydronapht hal ene, qui nazoline and

t etrahydroqui nazoline, 30 Gis .- CH=CH

-N(O) =N+ - CH=CY- _ -CHEN(O) - - G =C

- [err] - -COO - 14-ferr]-O -CO S-

-[err]-S 35 - CH=N- - COO Phe- COO- -

14 or a C C single bondr % icsthaiegde bendf,erably chlorine, or -CN, and
[err] are al kyl, al koxy, al kanoyl oxy or al koxycar bonyl oxy having up to 18,
preferably up to 8, carbon atons, or one 5 of these radicals is
alternatively @Nig édrallogel, @refier@blyt rehimating, thesémbonpmhﬁdsanalRAnd R2

are dif- ferengffrogr%gadanghﬂg Onﬁlﬁgnbgféﬁyragfca+fkﬁ§y@+0 onylL an

al kyl or al koxy group t'her varrants- 10
substituents aRéVingouPokRohs. mmf@a%hlxu&t%@escerbﬁnxe‘ep@g tPEreRe are.

conmer ci al by aw& kheall eadhldallsheseasubshatgesl gaon peng),epay, dr pyceshods
whi ch are kno fromthe literature or anal ogously thereto. 15

The 1iquid-crySfalline phases according to the invention contain about 0.1
to 99°% preferably 10 Ino st obf theeeocompoandsnpRindndofR% leerd odbfit a

Addi t |1 h t '

addi 1 onall v, Pigteteddduds ystabL] NEnaNaRe YA UiaRs N Clocent i |
formula |. |sobedpgc a@brﬂidﬂﬁd@bfalk@(}f dFreHR. |Howaver ey nVQWealph%ses
according;po the 'tﬁll\éeg; | sl Gl S il e tld | 18 PRASHEROMAC ARy NPudR the

I nvention are prepared 10 a manner mhlch I s customary per se.. In geperal,
the conponentss&bgtép§§§lf€6 pixEpEessthezragfhare sommerainllvatadelat ed
te

rature. Bgbleansaldf ﬁhetsabls@batdmble\se&:admelpﬁapdréaybyst@é&hds&s

phases accor di g L9 the i HEERLhOe L3R Rhd™

'y erature or analogously
thereto.

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

W, preferred liquid-crystalline phases are those which contain
0.1 - 50 %, particularly 0.5 - 30 %, of one or more com-
20 pounds of the formula I. Isotropic compounds of the formula
I can be used in the phases according to the invention.
The liquid-crystalline phases according to the
' .invention are prepared in a manner which is customary-per
L '~ se. In general, the components are dissolved in one

25 another, expediently at elevated temperature.

" By means of suitable additives, the 11qu1d-cry—
stalline phases according to the invention can be modified
in a manner such that they can be used in ‘all types of
liquid-crystal display elements which have been disclosed

‘30 hitherto.

Additives of this type are known to those skilled
in the art and are described in detail in the literature.
For example, conductive salts, preferably ethyldimethyl-
dodecylammonium 4—hexyloxybenzoate, tetrabutylammonium

35 tetraphenylborate or complex salts of crown ethers (cf.,
for example, I. Haller et al., Mol. Cryst. Liqg. Cryst.
Volume 24, pages 249-258 (1973)) can be added in order to
imprqve the conductivity, dichroic dyes can be added to



in a manner such that they can be used in all types of |iquid-crystal

di spl ay el enments whi ch have been di scl osed 30 hitherto. Additives of this
type are known to those skilled in the -art5 and are described in detail in
the literature. For exanple, conductive salts, preferably ethyldinmethyl-
dodecy! ammoni mnodam@emkngmmﬁ hOSttetslyalﬁamyl @mnbﬁﬁraases can be

t et raphenyl bor&@;Cfﬁ r Orﬂ&h S S O BRIGY 18 |-

Hal l er et al l\/bd) o ff‘y @IléCrdPélééo um?r%jfsr&r%%é’s 249 258 197?)) can
be added in orand/ Q%tP#pPBQf%nFWel%rﬂquva??‘S}atJdﬁ PRABFE - o@‘&s%%ogdded

to . d_—f15 - pgmcgjcet & 0URE® gubsdciasdd, Sy stctTs exafplst angAs Grme added
to nodify ctr|c an v osity. atlon
of the ne t|00¢3$ﬁi§€sg“ @ﬁ%gggof t’ﬁsg i?i i'a%‘gd]cg(f%s’cr%e%rl 83 .
exanpl e, in2GYyswesly 2,@850c088guBg&§3Thedd 6’31852,,27(29 apd, 2, 2924@7864

2,321,632, 2,338, 281, 4,450 19%"%52 Beiow'30e InPerad@Bnd ¥ z%s%%tjg?:he-rhe

exarrpl es beI ow are int ended t lustrate the 1nvention wt
representing alnventian ofithouthoyereereeingy, a pbiBtrabiRy: ar 8bpue @@k by

weight. Al tespesat lgfe%ehQageararalp@ncentd@grv@qgh@elAly&empda:atdﬁ@a es
rreltl ng p0| nt, c.p., = clear N p0| Fur t her nor

C=crystalline state, N
= nemati ctHhasare §We§fre’cﬂ| ' ips. MsBy r‘géﬁf?% Shdeett lﬁ%ﬁﬂfﬁ%&rs
bet ween these sygpal s:lre%mle@epbmhe Fuptisétricye tenpecnysm:a‘slmes state,
"Customary work-up” neans that vvat e r d, eis
extract ed wittf‘l](rrﬁt Wf“@%écc se e?'ﬁgﬁgglééjh%ﬁ%é ugne h{b cc)grg;gm c
phase i s separghase of Thedmmm Mpmmt ‘ehlesqneymh@l@rarep@aseatp &ied
by '|'stiIIat| &%ﬂﬁr rF wre or by crystalllzatlon 20 and/ or
chr omat ogr aphy. ¥of I'ow ng ab reviations are .used:
Di cycl oheX§! car bodi i ni Yeugmary workpug) Wéﬂ?c?ﬁ%%ﬁ@&%d%@rﬁéieﬁ# if

‘Tetrahydrof urafequired, the mixture is extracted with methylene chloride, .
| diethyl ether or toluene, the organic phase is separated

off, dried and evaporated, and the product is purified by
distillation under reduced pressure or by crystallization

_ - 20 and/or chromatography. The following abbreviations are

used:
DCC - Dicyclohexylcarbodiimide
DDQ Dichlorodicyanobenzogquinone
THF Tetrahydrofuran ‘

’ 25 POT Potassium tertiary-butoxide

\/ pTSOﬁ p-Tolﬁenesulphonic acid

Example 1

4-{2-[4-(1H,1H- Trlfluoroethoxy)phenyl]ethenyl} -4' -pentyl-
trans, trans- b1cyc10hexyl

.30 0.09 mol of 4-(1H,1H-trifluoroethoxy)benzaldehyde

(cf. literature reference in Example 1 [sic]) and 0.08 mol

of POT are added with ice-cooling to a suspension of 0.08

mol of 4’'-pentyl-trans,trans-bicyclohexyl-4 -methyltri-

phenylphosphonium iodide in 250 ml of THF. The mixture is

35 stirred at 5°C for 1 hour. 2 N HCl is then added until the

' aqueous phase is neui:ral and water is added until the

precipitate dissolves. The organic phase is separated off,

dried over ' Na,SO0, and evaporated. The residue is



25 - POT. : Pota55|un1tert|ary but oxi de pTSOH p- Tol uenesul phoni c
acid Exanple 1 4-{2- [4- (I H 1H Trifl uoroet hoxy)phenyl]ethenyl }-4'-pentyl -
trans, trans- bi cycl ohexyl 30 0.Q9 nol of

4- (1H, 1H—trif|uoroethoxy)benzaldehyde (c? l'iterature reference in Exanpl e

1 [sic]) and Q:hqgm{g%lorc_#g e ngggé é CEs &P\%{\ ngﬁ&.ﬁ?t rp%'t‘}Bfgﬁﬁlon of
[

0. 08 nol trans, trans ohexy
phenyl phosphorﬂtlhﬁﬂ acetateq ol THIs Fhuent xt lﬂievi@ 3goloyriesad at
[err] for 1 h st4l¥ HC1 is then added until the aqueous phase is neutral

and water is added untjl t recipitate disso ves The gani ¢ phase is
separated off, dried W CE&EQSEﬁ anfidPT! uﬁi¥ residue is

- 16 - chromat ographed on a silica gel colum u5|ng petroleun1ether/ethyl.

B e B A o, P R BB RORYY Bhah ) LBk 24 08eRYE -
-trifIuoroethdxywphém?mpebheﬁgl?hQKYbihyI- t ranstrans- bi cycl ohexyl 4-{2-

[4- (IH 1Htrifl ﬁﬁﬂ@ﬁﬂ- hﬁ? - -
trans, trans- bf%y Eﬁi€?¥ [ 4- (IH%%ﬁFtrl Pﬁ%?gZ%Eﬁiy henypfgpxényl}-4

“butyl- 10  (4%RRS(TRRS: Br—ey%l%ll*@ixfl 4-{2- [4- (IH
1H-trifluor oetdﬂopw) laheny, het-eea ¥l hotoebBwyh) phéﬁsmétaaamecyeLaheny- 4-

Erans tré#g bﬁevg{lfluorogthoxz&ghenﬁl]ethenyl} - hept yl -

(IH 1FLtr|fIuot<*£4mxewnﬁh&Hytkefhaoybpthoxydphbnyﬂﬂanheny&hs4brththexyl

44 [4- (IH, u henyl ] et henyl } - 4' - et hyl -

tra s trans- bltd‘gleyé sgﬁzé:%%] %E?Q&ﬂ?ﬁé&%ﬁH 1H- pent af | uor opr opoxy) phenyl

ethenyl} - 204-{R-=o rhﬂmﬁhmmeﬁh@wmh@m]athgegiyl[}zr‘l' -heptyl-

(1H, 1H pentaf luorDRPaKE) BREPYL brERENY } - 4' - butyl - |
15 4-{2—[4—(1H,1H-trif1uoroethoxy)phenyl]ethenyl}-4'-octyl-

trans, trans-bicyclohexyl

v 4-{2-[4-(1H, 1H-pentafluoropropoxy) phenyl] ethenyl} -4/ -ethyl-
| trans, trans-bicyclohexyl
4-{2-[4-(1H, 1H- pentafluoropropoxy)phenyl]ethenyl}—
20 4’ -propyl-trans, trans-bicyclohexyl
4-{2-[4- (1H, 1H-pentafluoropropoxy) phenyl] ethenyl}-4' -butyl-
trans, trans-bicyclohexyl
r 4—{2-[4—(1H,1H-pentafluoropropoxy)phenyl]ethenyl}-
4' -pentyl-trans, trans-bicyclohexyl
25 4-{2-[4-(1H,1ﬁ—pentafluoropropoxy)phenYl]ethenyl}—4'—hexyl-
trans, trans-bicyclohexyl
4-{2-14-(1H, 1H-pentafluoropropoxy)phenyl]ethenyl}-
4’ -heptyl-trans, trans-bicyclohexyl '
4-{2-[4- (1H, 1H-pentafluoropropoxy) phenyl] ethenyl} -4’ -octyl-
30 trans, trans-bicyclohexyl

4-{2-[4- (1H, 1H-heptafluorobutoxy)phenyl] ethenyl}-4’-ethyl-
trans, trans-bicyclohexyl
4-{2-[4- (1H, 1H-heptafluorobutoxy) phenyl]ethenyl } - 4'-propyl-
trans, trans- -bicyclohexyl

35  4-{2-[4- (1H,1H-heptafluorcbutoxy)phenyllethenyl}-4’-butyl-
trans, trans-bicyclohexyl



trans, trans- bi cycl ohexyl 4- {2- [4- (1H, 1H pentafl uoropropoxy) phenyl ]
et henyl } .- -pentyl -trans, trans-bicycl ohexyl 25 4-{2- [4-

(1H, 1H pent af | uor opr opoxy) phenyl ] et henyl }-4" - hexyl -

trans, trans-bi cycl ohexyl 4-{2- [4-

(1H, 1H pent af | uor opr opoxy) phenyl ] et henyl }

4' -heptyl -trang, t4apg- ' _ -
(I H, 1H pent af | %of%pp?)poxy')ﬁhen ggﬁgﬁéﬁ)ﬁt{oécy)phen{&]etﬁ?nyl} ~4’ -pentyl
trans, t rans- bi eyansesans icyc

1HIH—hetafI fo] opgY), Bhre Loh |
i (o-14- (I H Il—lz-*lh'(ra%{)gifl uor“u?%%*giﬂﬁﬁiﬁ‘é‘ﬁi‘éﬁ%h l]%ropyﬁnwmém onexy
trans, t rans- bi E§RPJNEEH %SICYC

4-{2- [ 4- (1 §, éH&h(a:pt 844 (oH, lemkmgt)a}fhao?bma}d:@nphénﬁl}é]ﬂiepyl} -4' -heptyl- .
trans, trans- bi 7 2 4 1H

1H hept af | uorog%%%glgﬁp% r?1yl?l]c(¥cﬁ'en } - pen'g | - trans, trans-bicycl ohexyl
4-{2-[4- (1 H, 1HhEPt %ﬂfﬂ@@réﬂuh@ﬂ??%hwaeﬁqm }enxllﬁéls@wl} -4’ -octyl-

transtrans- bi cyglo %‘e&’éns‘ibl cl{,g,-ex{y{- (1H, 1H heptafl uorobut oxy) phenyl ]
et henyl }-4' -hepty trans, trans- bi Cycl ohexyl

4-{2-[4- (I H 1H hept af | uor obut oxy) phenyl ] et henyl }-4' -octyl -
transtrans- bi cmgé@xi Exanple 2 10 4-{2- [4-
(1H, 1H—Tr|él uor o exyl 10

t vl I
g of Pl o6 b7 LR} Lat R A R R e s o o R Tt 3
[RiCl in 150 ntrmﬁseﬁfqais-armymleahemm the mxture is hydrogenat ed at
1> temperature 3pdgalfmRpielisy BECARNILre aBARACELALY mgmg idg ered
e i

off, the filtrate is evap andthe resi S recr sta I ze rom
et hanol , gi vi ng-@38 ooel} esf cEhst areductee® S[839] | IhelbBl Mwi A§ Atdyl

prepar ed anal ogessite, 20and the mixture is hydrogenated at room
4-{2-[4 (l H 1H{:ét¥t$ér"§€t§€§ t g%ﬁy)g‘t_‘%é‘%’pﬁ&{‘é’ i)resssureyI The catalyst is
filtered off, the filtrate is evaporated and the residue is '
_ recrystallized from ethanol, giving colourless crystals.
'\/ Ce66 S 177 I

The following are prepared analogously:

20 '4-{2-[4-(1H,1H-trifluoroethoxy)phenyl]ethyl}—4’-ethyl-
 trans,trans-bicyclohexyl
_ 4-{2-[4-(1H, 1H-trifluoroethoxy)phenyl] ethyl} -4’ -propyl-
&, trans, trans-bicyclohexyl _
4-{2-[4-(1H,1H-trifluoroethoxy)phenyl] ethyl}-4’-butyl-
25 trans, trans-bicyclohexyl
' 4—{2—[4—(1H,1H-trifluoroethoxy)phenyl]ethyl}-4'-hexyl-
trans, trans-bicyclohexyl -
4-{2-[4-(1H,1H-trifluoroethoxy)phenyllethyl}-4’-heptyl-
trans, trans-bicyclohexyl
30 4—{2-[4-(1H,1H-trifluoroethoxy)phenyl]ethy1}74’-octyl-
trans, trans-bicyclohexyl

4-{2-[4-(1H;1H-pentaf1uoropropoxy)phenyl]ethyl}—4’-ethyl—

trans, trans-bicyclcochexyl

4—{2-[4—(1H,1H-pentafluoropropoxy)phenyl]ethyl}—4'—propyl-
35 trans, trans-bicyclohexyl

4-{2-[4- (1H, 1H-pentafluoropropoxy) phenyl] ethyl} -4’ -butyl-



trans, trans-bj cycl ohexyl

4-{2-[4- (I H 1Htrifluoroethoxy)phenyl]ethyl}-4"-propyl-

transtrans- bi cycl ohexyl

4-{2-[4- (I H 1Htrifl uoroet hoxy) phenyl]et hyl3& 4 -butyl - 25

trans, trans-bi cycl ohexyl

4-{2-[4- (I H, 1H 5% %ﬂ%d%@é’ﬁ&%ﬂ’ﬁﬁ@h?ﬁ%t hyl }-4' - hexyl -

trans, trans- bi cycd {@heuyl(1H, 1H- pentafluoropropoxy)phenyl]ethyl} -4’ -pentyl-

4-{2- [4 (1H, 1FLtr|fIéu% %&@%%ﬁ%&BTSHXx}fthyl} 4' - heptyl -

trans, trans-bicy gfghéx
4-{2-4- (1H, 1H—t4"1 {f2ub¢0&fhol&bmﬁ,m]mrpp¢x¥bphqmy1]ethyl} 4’ -hexyl-

transtrans- b cyq ,QfieXWrans-bicyclohexy
4-{2-[4- (I H, 1H—pewtaf|uoropropoxy)phenyl]ethyl} 4' -
trans, trans- bi cyl H,1H pentafluoropropoxy)phenyl]ethyl} -4’ -heptyl-

4-{2- [4 (1H, %FFpﬁﬂﬁﬁE|ﬂﬂan&pbﬁﬁ9&ybhéﬁpyl]ethyl} 4' -propyl - 35

trans, trans-bicyc e

ol (oot 4 (11 Th Mo 1ok B Bh RO EARARBERp Y P ethyL ) - ¢fgoctyl-
trans, trans- bi cymtastspydang-pacldlohekyyH pent af | uor opr opoxy) phenyl ] et hyl } - 4-
-pentyl trans, trans-bi cycl ohexyl 4-{2- [4-

1H, 1H pent af | henyl] ethyl) -4' -h

,Erans tfgggﬁb|g§éﬁ§Lg§;ﬁ%£P en%é%é:ffﬁé&obutoxy?éﬁenyl]ethyl} -4’ -ethyl-
.:1 {2- [:1 (I'H, gH &erarf»é |ﬂi%&1%ﬂb@§9&!2ﬁéﬁg1/| yethyl}- 4;| heptyl -

T AT e s it s et b) SRS RIRAT 2 PSR
4-{2-[4-(1 H, II—I-hﬁ;!Hrm‘ltu@lmbb&ey;tlaheﬂyl]et hyI} 4' - et hyI

transtrans. bi cyel 990t d {fndekadilid-ARY AbhUR 1 %thoxrx)ﬁha%hteahyw
4-{2-[ 4- (| HB5LH HepEns, ltrenebiicyy)phexyl | et henyl }-4'-butyl - 15

trans, trans-bi %'@{ﬁ (14, 152neb ﬁ. Cy&r%‘z‘v%ln'é‘o%?%ﬁéﬂﬂ?%ﬁﬁ&ﬁ?ﬂ’h'pfb‘ae?ﬁég/].l—

-ethenyl }-4" -pent transtrans-

4-{2-] 4- (| H, 1H Hete tr@nenBieX g pReRryt | et henyl } - 4' - hexyl -

teapstrans-bi cya-qizexyl (11, 1H-heptafluorobutoxy) phenyl] ethenyl} -4’ -hexyl-

' trans, trans-bicyclohexyl .

20 4—{2—[4-(1H,lH—heptafluorobutoxy)phenyl]ethenyl}-4’—heptyl-

trans, trans-bicyclohexyl |
4-{2-[4- (1H, 1H-heptafluorobutoxy)phenyl]ethenyl} -4’ -octyl-
trans, trans-bicyclohexyl

Example 3 _
25 1H, 1H—Trif1uor6ethoxy-4 -(5-ethyl-1,3-dioxan-2-yl)benzene
0.1 mol of 4-(1H,1H-trifluoroethoxy)benzaldehyde,
0.1 mol of ethylpropanediol and 0.2 g of p-TsOH are boiled
for 2 hours in 100 ml of toluene. After the solvent has
been evaporated, the product is distilled under reduced
30 pressure, giving colourless crystals.
The following are prepared analogously:

1H, 1H-trifluoroethoxy-4- (5-propyl-1,3-dioxan-2-yl)benzene
1H, 1H-trifluorocethoxy-4- (5-butyl-1,3-dioxan-~2-yl)benzene
1H, 1H-trifluoroethoxy-4-~ (5-pentyl-1,3-dioxan-2-yl)benzene
35 1H, 1H-trifluorocethoxy-4- (5-hexyl-1,3-dioxan~2-yl)benzene
1H,1H-trif1uoroeth6xy-4—(S—heptyl-l,3—dioxan-2-yl)benzene



20‘ 4-’{- 2- [4- (1H, 1H hept af | uor obut oxy) phenyl] et henyl -.4' - hept yl -

trans, trans-bi cycl ohexyl _

4-{2-[4- (I H | H hept af | uor obut oxy) phenyl ] gighenyl } - 4' - oct yl -

trans, trans-bi cycl ohexyl Exanple 3 25 -

1H, 1H Tri f | uorQethexys 3 by 8- (- BEY12-1y, ) BeRzaAes Oyl

4- (1 H, 1Htrif|13§rlg§ﬁ5§%(1§§§§g¥d’é’kxde@ SRt Eﬁ,‘th |prg%a)n]2%lilzo‘%{eand 0.2

g of p- TsOH arldl3di-tad flyproeklers™4 nSrownyl -dr 3reilogas 2 ar} Hhenarnas ol vent

has been levap?lrl-ﬁtl@ﬂwtﬂiffﬂ.ﬁlb&'@_‘?ﬂﬁé};jrﬁd(gdédﬁd-qudafiokgﬁuz 1)3@enz|d1{eessur e,

giving colourless_crys S, e fo n re prepated anal ogqusl y:

T Rt r 1| borGbame E L PSR - S ek ARy by § DAt - Bentene

1H, | H-tri fg uorgstimeriFlibrbathbxy; 8- B -wthwx@--\il, Bbdipean-2-yl) benzene

1H, 1H-tri fl uor XY . =1, 3+d] xo-Y! 3D, 2 3!
1%%@9)&¥1g}'%§{cﬁ%ﬁ C 1,113?(& g)%gﬁ%_%y%% §{\&EIE 23§11)benzene

1H, 1H-tri fl uoro€thioxy- X enzene

IH, | H-trifl uoruﬁtmgmflupsoﬁé%@w:ﬁ: &G thubaLJ-Piexaena-yl) benzene
IH, | Htrifl uor@ethipxys #14SrS&sindxyl 43-(8i-p¥atoRyYl ) DeaZ&m-2-y1l) benzene
1H 1H-tri fl uoroet hoxy-4-(5-non I-1,§-&$ xan-2-yl ) gﬁnzene b

LH T tri f1 uordbeHitrbE BTaethesy  &- (h Bera i Podivens- 3ryl) benzene
1H-trifl uoy oet x4 ri £ oned sy -4 - (3 -hepowpayg-2, 3 ydjokenzengd )behblene
1Htrifl uoroet -4- ((A~et hoxy; - di S ben -

AH-trifl uor oet%'}xg&(]gp 5?8%13%’35?-1?_ @%%&’éln%lzgyﬁgggé%ﬁ%l) benzene
1H, 1H tri f | uvorGet brifli®rbet beyy 14 (5 nonoxy>-1y3)-ddoxane2-yl) benzene

1N 1H-tri fl uor oet hoxy- 4- ( 5- pent oxy- 1, 3- di oxan- 2-yl ) benzene ) _
1H, TH-trifl uoroet hoxy-4-(5-hexoxy-1, 3-di oxan-2-yl ) benzepe 10  1H
1H-tri f | uor oet HbxyH e ptA RR%IRKEOPOXY -di~-d2aRroPYL | 1 par@iqwan-2-yl) ben-
1H, 1H-tri fl uorgaidoxy- 4- (5-oct oxy-1, 3-di oxan- 2-yl ) benzene

1H, 1H-trifl uoroethoxy-4-(5-nonoxy-1, 3-di oxan: 2-yl )benzene 1H,

1H pent aftRior ot olf6s Jﬁ3ééL§95985 PQ%Y‘%ﬁéﬁﬁggaﬂlﬁi?{h%}qﬁgﬁf%E¥}&P?ﬁ?enelH,
1H pent af | uor o opIXertaflaoebbybpdxy -3 — (Gi-buayl 21 )3 JdilbxaneAeypenzene

35 et oo o e SN iR DTG A5 e

o zene
‘ 1H, 1H-pentafluoropropoxy-4- (5-hexyl-1,3-dioxan-2-yl)benzene
20 1H,1H-pentafluoropropoxy-4—(S-heptyl—l,3—dioxan—2-yl)ben-
zene : : _ .
1H, 1H-pentafluoropropoxy-4- (5-octyl-1,3-dioxan-2-yl)benzene
1H, 1H-pentafluoropropoxy-4- (5-nonyl-1,3-dioxan-2-yl)benzene
9 H, 1H-pentafluoropropoxy-4- (5-decyl-1, 3-dioxan-2-yl)benzene

- 25 1H, 1H-pentafluoropropoxy-4- (5-methoxy-1,3-dioxan-2-yl) ben-
zene | ' '
1H,1H—pentafluoropropoxy-4F(S-éthoxy—l,3-dioxan-2—yl)ben—
zene - .
1H, 1H-pentafluoropropoxy-4- (5-propoxy-1, 3-dioxan-2-yl) ben-

30 zene . o
1H, 1H-pentafluoropropoxy-4- (5-butoxy-1,3~dioxan-2-yl)ben-
zene
1H, 1H-pentafluoropropoxy-4 - (5-pentoxy-1,3-dioxan-2-yl)ben-
zene

35 1H, 1H-pentafluoropropoxy-4- (5-hexoxy-1,3-dioxan-2-yl)ben-
zene
1H, 1H-pentafluoropropoxy-4- (5-heptoxy-1, 3-dioxan-2-yl)ben-
zene



1H,~1H—bentafruoropropoxy-4- (5-hexyl-1, 3 -dioxan-2-yi)benzene 20 1H,
1H pent af | uor opr opoxy-4- (5-heptyl-1, 3-dioxan- 2-yl) ben- zene. 1H,

1H pent af | uor opr opoxy-4- (5-octyl-1, 3 ;dggxgn-Z-yl) benzene 1H,

1H pent af | uor opr opoxy-4- (5-nonyl -1, 3-dioxan-2-yl) benzene

H, 1H- pent af | uok gk @R FI P dLoxabs Jban 5, -
1H pent af | uor opr opoxy- 4- ( 5- nethoimém§ g?oxé%”él % E@%%aéeneyiiken
1H pent af | uor opP8BFoxy- 4- (5-et hoxy-1, 3-di oxan-2- yI) ben- zene

1H, 1H pent af | uaupEE PRt lidorRproRoKyL ¢ 3 Sk KorRsky2-1y,13)-BeBxai02-yI$Bén1H,
1H pent af | uor opropoxy-4- (5-butoxy-1, 3-dioxan-2-yl)ben- zene 1ﬁ
1H—pentaf|uoro% 8%oxy-4- (5- pent oxy- 1 3-di oxan-2-yl) ben- zene 35 1H,
1H pent af | uor opr opoxy-4- (5-hexoxy-1, 3 di oxan-2-yl) ben- zene 1H,
T s e R AP ER L o
1H—pentaf|uoroéHeéngeEtaﬁlﬂ XY 4- dﬁoathwtr%u%ﬂdy¢xapeﬁey5)bemaene
%LF Qﬁfﬁ af L u]g)lr ohyt gﬁ%lhéptémfwmkfzxdl(gxsﬁtﬁ:% )3 RRRZENE2-y1) benzene
I hept o) e Bz oo ony-1- oA o b GDERR ara benaene
1H hept af | uor ohHt, pHyhdpt { Bhyrerdbyitoky -8 - (b ey -1y 3)- diexadre -y1) benzene

1H, | H- hept af | ug_hol_mt éﬁtgggﬁopwé?%%d%%%%-ﬁ) 50802208 191) phblzene

1H hept af I"'uor obut oXy- i'oxa
lH 1H hept af | udHothbagtaqfl(@m»‘,tbxy 8- dﬁo&qwlz-ly@-ldamnez yl)benzene

IH-heptaqu Eﬁtﬂéﬁtékiﬁéfﬂﬁﬁﬂox%hg gloxan ﬂ”9J3§&§%932 -yl)benzene

hep tafluoro ut oxy- 4- benzene

1H 1H hept al ur 88 &%~ lael%t%i@égﬂmbu@om-éxéﬁ @Wl} d-oxan-2-yl) benzene
1H-hept af | uor olut, Q¥ HeptEFImRreRItoky34di( Xaet Koy -h8Rdioxan-2-yl) ben-

15 . - zene . _
1H, 1H-~ heptafluorobutoxy—4 (5-ethoxy-1,3-dioxan- 2-yl)benzene

1H, 1H-heptafluorobutoxy-4- (5-propoxy-1,3-dioxan-2-yl)ben-

L zene |
1H, 1H-heptafluorobutoxy-4- (5-butoxy-1,3-dioxan-2-yl) benzene
20 1H, 1H-heptafluorobutoxy-4- (5-pentoxy-1, 3-dioxan-2-yl)ben-
zene
1H, 1H-heptafluorobutoxy-4- (5-hexoxy-1,3-dioxan-2-yl) benzene
1H, 1H-heptafluorcbutoxy-4- (5-heptoxy-1,3-dioxan-2-yl)ben-
. zene
@

25 1H, 1H-heptafluorobutoxy-4- (5-octoxy-1, 3-dioxan-2-yl)benzene
1H, 1H-heptafluorobutoxy-4- (5-nonoxy-1,3-dioxan-2-yl) benzene

Example 4
1H, 1H-Trifluoroethoxy-4- (5-heptyl-1,3-pyrimidin-2-yl)ben-
zene _

30 A mixture of 0.1 mol of p-1H,1H-trifluoroethoxy-

benzimidamide hydrochloride (obtainable from the nitrile
(cf. literature reference in Example 1 [sic]) wvia the
corresponding ethyl benzimidate hydrochloride) and 0.1 mol
of heptylmalonaldehyde bis(diethyl acetal) is stirred at.
35 150°C for 15 hours. After cooling, the mixture is subjected
to customary work-up.
The following are prepared analogously



15 ' zene 1H, "1H hept af | uor obut oxy-4- (5-ethoxy-1, 3-di oxan-2-yl) benzene
1H, 1FLheptaquorobutoxy 4- (5-propoxy-1, 3-dioxan-2-yl) ben- zene 1H,

1H hept af | uor obut oxy-4- (5-butoxy-1, 3-dizxan-2-yl)benzene 20 1H

1H hept af | uor obut oxy-4- (5-pentoxy-1, 3-dioxan-2-yl) ben- zene 1H,

1H hept af | uor oblit byt i B reekdrKy 4 - B%E’:Hhﬁdﬁ-lzayp})'rhﬁnﬁﬂqe -¢H benzene

T11 heptal | uor opi} gitveda.c{ BoPSbindiy Ja - B AN ¥ PEIRIARIC A1) ekl

1H hept af | uor obuf oxy-4-" (5-octo nzene
1H, 1H hept af | ud®BBut oxy- 4- (5-nonoxy-1, 3-di oxan-2-yl) benzene Exanple 4

1H, 1H-Trif | u01nﬁiﬂm%ﬁ’xﬂludf@e*ﬂ;%kyL41(53DW1-m §L§y¥mid?1nb§'ﬂyl)zﬁ‘éf?ze3@

A t | 1H IHtrif t d
hy(Tr )(;cﬁlrgr de %%bgg F\’éﬁ]f PFORT ‘F?r@I’n U&Tr it r&é';iyll' egﬁi%} ngfe?éflérlﬁ?é‘ in

Exanple 1 [sic?¢neia the correspondl ng et hyl benzi m date hydrochl oride) and

0.1 nmol of hep£¥|{@| ﬁg%%%h (4l gd hyd §t§'%¥7‘:1§n uaeglﬁéen%%ne[e”l

for 15 hours ter coollng, the Xxture | sub e 1o cls onmary Wwor k- up
The fol | owi ng alrlelfbﬂé@é.léeraﬁ'a%@wm gﬁ-methozw-l -pyrimidin-2-yl)ben-
1H, 1H—tr|fluor9@ﬁgoxy 4- (5-ethyl -1, 3-pyri mdin-2- yI)benzene 1H,

IH-trifl uoroet hox rimdin-2-yl)ben; z
T g0t gn - (RO L S DU LA 2y be g ele e
1H, 1H-tri fl uor gehdoxy-4- (5-pentyl - 1 3-pyrim d| n 2-yl ) ben-- zene 1H,

1H-trifl uoroet hgx h byr enzen
lH-t rifluoroet glgk¥H trg?lsugé¥%tﬁm%i 4 Hﬂ][)Slirtl ﬁc1yd| h ZByri"'}‘l%'ethé ?éﬁé’efo 1H,
FL quoroethaaye4 (5-propoxy-1, 3-pyrimdin-2-yl)ben- zene 1H,-

'flUorOetfﬁxﬁh‘ErﬂfiugﬂBgﬁﬂbﬁy;tiwgJﬂEﬂyd%yzlyblﬁﬁglmldln 2- yl)ben-
15  zene
1H, 1H-trifluoroethoxy-4- (5-hexoxy-1,3-pyrimidin-2-yl)ben-
zene . : '
1H,1H-trifluoroéthoxy-4-(S—heptoxy-l,3-pyrimidin—2-yl)ben-
zene

20 1H, 1H-pentafluoropropoxy-4- (5-ethyl-1, 3-pyrimidin-2-yl)ben-
zene ,
1H, 1H-pentafluoropropoxy-4- (5-propyl-1,3-pyrimidin-2-yl) -
benzene
1H, 1H~-pentafluoropropoxy-4- {5-butyl-1,3-pyrimidin-2-yl)ben-
N 25 zene '
1H, 1H-pentafluoropropoxy-4- (5-pentyl-1,3-pyrimidin-2-y1) -
benzene
1H, 1H- pentafluoropropoxy -4~ (5-hexyl-1, 3-pyrimidin-2-yl)ben-
zene :
30 1H, 1H-pentafluoropropoxy-4- (5-heptyl-1,3-pyrimidin-2-yl) -
benzene .
1H, 1H-pentafluoropropoxy-4-~ (5-methoxy-1,3-pyrimidin-2-yl) -
benzene
1H, 1H- pentafluoropropoxy 4 (5 -propoxy-1,3-pyrimidin-2-yl) -
35 benzene
1H, 1H-pentafluoropropoxy-4- (5-butoxy-1, 3-pyrimidin-2-yl) -
benzene
1H,1H:pentafluoropropoxy—4-(5-pentoxy—1,3-pyrimidin—2-yl)-



zene 1H, '1H-trifluoroethoxy-4 - (5-pentoxy-1, 3 -pyrimdin-2 -yl) ben- 15
zene 1H, 1H-trifl uoroet hoxy-4-(5-hexoxy-1, 3-pyrimdi n-2-yl)ben- zene

1H, 1H-trifl uoroet hoxy-4- (5-heptoxy-1,3:pysinm din-2-yl)ben- zene 20 1H,
1H pent af | uor opr opoxy-4- (5-ethyl-1,3-pyrimdin-2-yl)ben- zene 1H,

1H-pent af | uor ogeApEX¥- 4- (5 propyl -1, 3-pyrimdin-2- yI) - benzene

1H, 1H pent af | uor o ropoxy{_‘ 8159 but yl - 1 3-pyrimdin-2- é ) ben- 25 zene 1H,
1H pent af | uor opHe Hx?eﬁl a(fﬂr éﬁWPPTXX ’by 5Tﬁ%qmly yPyeAmédén-2-yl) -

1H, 1H pent af | upepapeagoxy- 4- (5-hexyl -1, 3-pyri m di n-2-yl)ben- zene 30

1H, 1H pentafl u h | - r enz

1H, 1H pent af | u%0§$o§%‘%§“{"§’°ﬁé§ﬁ8§¥ % %%ﬁtﬁ’? ﬂ % éV%lmbg?ﬁe & 1) -

1H, 1H pent &f | ubenpengoxy-4- (5-propoxy-1, 3-pyrimdin-2-yl) - 35 benzene
1H, 1H pent afl uoropropoxy-4- (5-butoxy-1,3-pyrimdin-2-yl) - benzene 1H,
1H- pent af | uor opr opoxy- 4- ( 5- pent oxy- 1, 3-pyri m di n-2-yl) - - 22 - benzene
1H, 1H pentafl xy 4- (5-hexoxy-1,3-pyrimdin-2-yl) benzene

1H, 1H pent af | uac @Rrep 63 Eolt@mrpwylﬁamymntﬂiﬂ@oﬂéérh beb@asane

corution of 0.1 i of So5rpd 1?4 ?ﬁ&%ﬂ%&ﬁiéﬂﬁﬁ%ﬁ@éﬁ%ﬁbf\e

solution of 0.1 nol of
fromthe 4-ni tenhoxybenaeln@y [obtainable from the 4-nitro compound by

10 reduction and subsequent Sandmeyer reaction (cf Organikum .
o . VEB Deutscher Vérlag der Wissenschaften, Berlin 1977, pp.
kxif 662-665)]1 at room temperature [sic] in 50 ml of an-
hydrous THF is added dropwise to a suspension of 0.12 mol
~of magnesium turnlngs in 50 ml of anhydrous THF. A solution

_ 15 of 0.1 mol of 4—propylcyclohexanone in 100 ml of THF 1s.
subsequently added dropwise, and the mixture is then
-stirred at room temperature for 2 hours, and subsequently
at the boil for 2 hours. The cooled mixture is poured into

cold dilute HCl (2 N), and the product is extracted with
20 diethyl ether. After the solvent has been stripped off, the
residue is dissolved in 150 ml of toluene and, after
addition of 0.006 mol of p-TsOH, boiled for 4 hours and
subjected to customary work-up.
o The following are prepared analogously:

25 4- (4-ethylcyclohexen-1-yl) ~-1H, 1H-trifluorocethoxybenzene
4- (4-butylcyclohexen-1-yl) -1H, 1H-trifluoroethoxybenzene
4—(4-pentylcyclohexenﬁl-yl)JiH,1H-triflﬁoroethoxybenzene
4- (4-hexylcyclohexen-1-yl) -1H, 1H-trifluoroethoxybenzene
4-(4-heptylcyclohexén—l-yl)—1H,lH-trifluoroethoxybenzene

30 4- (4-octylcyclohexen-1-vyl) -1H, 1H-trifluoroethoxybenzene

4- (4-ethylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene
4- (4-propylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene
4- (4-butylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene
4- (4 -pentylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene
35 4- (4-hexylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene
4- (4-heptylcyclohexen-1-yl) -1H, 1H-pentafluoropropoxybenzene



10 - reduction and subsequent Sandneyer reaction (cf. Organi kum VEB

Deut scher Verlag der Wssenschaften, Berlin 1977, pp. 662-665)] at room
tenmperature [sic] in 50 mM of an- hydrous THF is added dropwi se to a
suspensi on of 0.12 nol of magnesiumturnings in 50 m of anhydrous THF. A
solution 15  pf (f. 1emcd

subsequently addgg(%?%E&¥§2063£é£?%gﬁ%1Q?ﬁ?gﬁ?%%?ﬁggué?gkfégégﬁﬁgﬂ;éﬁ%
tenperature for 2 hours, and subsequently at the boil for 2 hours. The

cool ed mdxturﬁ4;$4p@md gfdl'fdheﬁ@hdldylw-m]‘m lﬁe?pﬂ\&ﬁlu@id,h b%ﬁ@ xPheAH&Ehe | :js ff
extracted wt ie er as .been stripped off,
the residue is® d8%§BF§Q§ ¥ﬁ1?% :Q 'ﬂ&ﬂﬁéfgﬁggag}P%¥oéﬁﬁﬁ%Y €0. 006
mol of p-TsOH, 4b04+1m¢t}flnydldh@mes angl&;uhiiemdmbpuafdumnatgxybeﬂzem The .

fol lowing are EVE‘?ﬁ{e)?&X} PLogRURAY 1 A1) - 1hr, - FeBYLEY 6o PSS eybotl dene

-1H, 1H-tri Iuoro
4- (4- butylcycl6hé&€#ﬁ%¥%ﬂ$clﬂhe¥ﬁnrFFYFh0%3e%%nb%ﬂﬁﬂﬁ&ﬂﬂ?obutOxybenzene

(4-pentyl cycl ohexemn, ):ycidshéi:éﬁuiquormtllmﬂébeaz@ﬁ@r&but(&ybenzene
- hexyl cycl ohexen; 1 H-trifluproef hoxybenzene
4-(4-hepty|cyc?oﬁ%k% ﬁ}ﬁﬂﬁlQngfH?}rYE ﬁé Tkﬁgﬁﬁﬁlﬂgﬁ@b§5oxﬁbe?ﬁene
-octyl cycl ohexen-1-yl) -1H, 1Htrifl uoroet hoxybenzene

4- (4- ethylcyclﬁ IE =yl )-1H, | H pent af | uor opr opoxybenzene 4- (4

- propyl cycl oh - 1H, 1H pentafl uor opropoxybenzene 4-
(4-butyl cyel ohexéhra__my-}% P—Imylﬁmcﬁ;ehemflUollémlbmjs@ﬂimeﬁehnxybdnzene

'yl cycl ohexen- 1- ylﬁ dg&q,;Hage éggégwggrqgﬁmybﬁgﬁﬁg% £
(gehéxylcyclohexen 1-y -J.e 1ﬁk pent af | uor opr opoxyhbe zenga%? fato a

(4- heptylcycloﬁ@%@#ﬁquﬂ9°n£fﬂniﬂgp§n9a?$Lﬁ# BéRzepk 0-13 mod of

j gj OCL y: Cyc:pﬁ@d@& ifyéri Ekhdi;b&i)eat abLopr ear onxmbea:euﬁz until the
et hyl cycl ohexen uor ohut o ene. 4:

(4- propyl cycl oﬁ%ﬁ‘é?‘ul‘in ngurfﬁg Fﬁorsg'b‘lﬁr b ng bours, the

4- (4- butylSycImhxuureJlgdsubbhptHdhEptaﬁbuammbwtwa@bauzene 5 4-

4 (6 hexyl Lycl onexon: Loy ETHAMERRET espadtl Qnbesss,

Q(ptylcyclohexen 1-yl) - 1H, 1H—heptaf|uorobutoxybenzene
4-T74 0Cty|CyCI@h@ffﬁhé-4détﬁyﬁc¥613ﬁ8k§i}UﬂﬂOiﬁuE?Qflﬂ&%%@@hoxybenzene

4- (trans-4-butylcyclohexyl) -1H, 1H-trifluorocethoxybenzene
4- (trans-4-pentylc¢yclohexyl) -1H, 1H-trifluorocethoxybenzene
20 4~ (trans-4-hexylcyclohexyl) -1H, 1H~-trifluoroethoxybenzene
4- (trans-4-heptylcyclohexyl) -1H, 1H-trifluoroethoxybenzene
4- (trans-4-octylcyclohexyl) -1H, 1H~trifluoroethoxybenzene

4—(trans-4-ethleyclohexyl)-1H 1H-pentafluoropropoxybenzene

4- (trans 4-~propylcyclohexyl) ~1H, 1H-pentafluoropropoxyben-
25 zene :

4-(trans-4-butylcyclohexyl)-lH,1H-pentafluoropropoxybenzene

4- (trans-4-pentylcyclchexyl) -1H, 1H-pentafluoropropoxyben-

zene |

4- (trans-4-hexylcyclohexyl) -1H, 1H-pentafluoropropoxybenzene
30 4-(trans—4—heptYlgyclohexyl)—1H,lH-pentafluoropropoxyben-

zene _ ,

4- (trans-4-octylcyclohexyl) ~1H, 1H-pentafluoropropoxybenzene

4- (trans-4-ethylcyclohexyl) -1H, 1H-nonafluoropentoxybenzene
44(trans—4-propylcyclohexyl)—1H,1H-nonafluoropentoxybenzene



Exanpl e 6 10 ~ 4-(tr.ans-4-Propyl cycl ohexyl)-I1H, 1Htrifl uoroet hoxybenzene
Hydrogen is passed at roomtenperature into a * sol ution, containing 5
g of suspended Pd/C, of O. 13 mol of produét from Exanple 6 [SIC] in 100 n
of THF until the SO|UtIO sat ted,, After stirring for hour s t he 15
mxture is subfeltEPsst &ﬁ’é’f# %*thpm'ﬁﬁ% 3 &\‘z@n%ﬁﬁpﬁ’rléoﬁlfﬁﬁ’é?%’ae

Zn?iogouszyb4t4rnanané e%pgﬁty&dyﬁmmhgkyl]¥1HuiH%thhﬂDmdwﬁﬂBﬁktﬁgﬁéﬁB@ne
rans u e QX zene
4- (trans- 4- pengylgﬁgﬁ%ﬁéﬁk%yhgﬁlﬁh&%k$ f é?ﬁhx Hggﬁgeaﬁoxybenzene

4-(trans-4- hexﬁkdycaoﬁe*yh9P¢Y1¢M¢hphﬁKYwaIﬁnﬂﬂmnwbaﬁkummppentoxybenzene

4- (trans-4ghepyyl, Qﬁ&*% 1okl bhi

4-(trans-4- oct%lcgc%ﬁﬂexyltg HyFH-trk*$Lg$£g$i oxy gggéﬁeﬁjntoxybenzene
(trans-4-ethyl cycl ohexyl) -1H, | H pentafl uoropropoxybenzene 4-

(trans-4- propyhkcyetahexed (trahd-4 1 hehépdl shanaaneneivheryl 2514, Z80€rs-
(trans-4-buty|¥iclohe§§ IH IFLpentafIuoropropoxybenzene 4-
(trans-4-penty V?FBﬁ qﬁ+pentafluoropropoxyben- zene 4-

(trans-4- hexyleyétnansy4}(tr&ns+$ﬂmmwwdtm©hﬂnnqﬁoEybhdnaqu3QH 18-t¢ifans-4
- heptyl cycl ohe | uor opr opoxyben- * zene 4-
(trans-4- octyl§¥%%oﬁ%§b?%§téﬁ¥% Fgentafluoropropoxybenzene 4-

(trans- 4- 8Phyl 8y trvarsaA - (trams - 4HORBYIbeY Clsthsrert) syirdohertie] 41H, LHrenk- - 4

-propylcyclohefyhbrbeghb ﬁggﬁgluoropentoxybenzene - 24 - 4 - (trans-4
- but yl cycl.ohex nonaf | uoro (trans-4

-1H 1 ben
-bqagylcyc}ohe%yﬂ?raﬁﬁr41ﬁFFﬁﬁﬁﬁﬁWH§ gi ?i%hﬁﬁY ﬁ¥°k9h6¥x# arndl, I-tri-
-hexylcyclohexynmoroéthoiybémuﬁﬁeluoropentoxybenzene 4 - (trans - 4

- hept yl | oh |
(tranos & octyt duaramsy SRR R e A e B -3 v 4.
(trans-4- éEhyIf&ubnhekb@;yquﬂaﬁ%myl] -1H IH-tri- quoroethoxybenzene 4-
[trans-4- (tra@SIérQEQQNJﬁ%%h%h@XXEiyf&§éfgﬁgﬁ§ﬂ)cy%@ohlkbileH 1H-tri-

fluoroethoxybenzene
fluoroethoxybenzene

— 4-[trans-4-~(trans-4- ethylcyclohexyl)cyclohexyl]—
1H, 1H~ pentafluoropropoxybenzene
20 4-[trans-4- (trans-4-propylcyclohexyl)cyclohexyl] -
1H, 1H-pentafluoropropoxybenzene
4-[trans-4-(trans-4-butylcyclohexyl)cyclohexyl] -
1H, 1H-pentafluoropropoxybenzene
k;_ 4-[trans-4-(trans-4-pentylcyclohexyl)cyclohexyl] -
25 1H, 1H-pentafluoropropoxybenzene ' :
4-[trans-4-(trans-4-hexylcyclohexyl)cyclohexyl] -
. 1H, 1H-pentafluoropropoxybenzene
4-[trans-4-(trans-4- octylcyclohexyl)cyclohexyl]-
1H, 1H-pentafluoropropoxybenzene

30 4-[trans-4-(trans-4-ethylcyclohexyl) ¢yclohexyl] -
1H, 1H-heptafluorobutoxybenzene
4-[trans-4-(trans-4-propylcyclohexyl)cyclohexyl] -
lH,1H—ﬁeptafluorobutOxybenzene
4—[trans—4—(trans—4-butylcyclohekyl)éyclohexyl]-

35  1H, 1H-heptafluorobutoxybenzene
4—[trans-4-(trans—4—penty1cyclohexyl)cyclohexyl]—



10 4- (trans-4- (trans-4-butylcycl ohexyl) cyclohexyl] -1H, 1Htri-

f 1 uor oet hoxybenzene 4- [trans-4- (trans-4-pentylcyclohexyl) cyclohexyl]
-1H, 1H-tri- fluoroethoxybenzene 4- [trgn%-4- (trans-4-hexyl cycl ohexyl)
cycl ohexyl] -1H, 1Htri- 15 f I uor oet hoxy 2nzene 4- [trans. -4-
(trans-4-octyl ¢yclgh 5}9&;%%}] 1H-tri- fluoroethoxybenzene 4-
[trans-4- (tra%g %ﬁ ﬁﬁ%#c %%ﬁﬁex gﬁb?&%yl] - 1H,
M+pentaﬂlxnoérdiﬁﬁbémﬁﬁkt29n5ﬂ4 Hexyvhsys Loheryis-dyclohexyl] -

- propyl cycl ohexyl iHCM %@Q@Kydﬂobutgﬂybgﬁzgﬁgt af | uor opr opoxybenzene
4-[trans- 4(trans yl cy Iohex%/ éc cl oh

1H pent af | uor ofir difox ?Bénz‘*engtﬁan[ n§’cdzyiFg’éJrkOhﬁxﬁéﬂt?YE}&WY}I])‘
cycl ohexyl B - 28, 1HihkpiiEhentafutmorytienapargybenzene 4- [trans-4-
(trans-4-hexy|cyclohexyl) cycl ohexyl] - 1H, 1H pentafl uoropropoxybenzene
4-[trans-4-(trans-4-octyl cycl ohexyl)cycl ohexyl]- 1H,

1H pent af | uor oBxappkgh@nzene 30
4-[trans-4-(trangsde gibw smllqh%ﬂf)l%%ghﬁas 11 trpipheny

1H hept af | uor obut ox enzene - [trans - - {trans - yl cycl ohexyl)
cycl ohexyl] - 1H, lH-hépﬁﬁiPEB@%b%fd&ybéﬁﬂe Ahey pradyc from xample

(trans-4-butyl gy¢koBEXyhd 6Yz!wdexyt IpDbo 3n 80bHml of toluene 1s boiled

1H—heptaf| or ohut oxy enzene trans -4 - rans- 4- pentyl hexyl
cycl ohexyt 222 ’% 3’ fifrtﬁ pt9 bL]:tl’gﬁ%’@?SE’g C%e 4d
4-[trans-4- (t raustémaeyydmzylc-lmxexyl ) cycl ohexyl ] -
H hept af | uor obut oxyf .
Hh?fans 4-(trans-4- oc?&?cyc 0 %&Eﬁ)iﬁﬁﬂ<ﬁﬁ£?ﬁ?ﬁ agalOgOUSlY'
'1H, 1H hept af | uor obut oxybenzene Exanple 7

4- Propyl - 4" - 1HsL Ee byt £4 uoipethaesi-elubroBt BBRPYL , & S9igHdren of 0.1 nmol of

the product fron1Exa | e
: —propy 4' 1H, 1H-trifluorocethoxy-1, 1’ -biphenyl

15.. 4- ~butyl-4‘-1H, 1H-trifluorcethoxy-1,1’ -biphenyl
4-pentyl-4'-1H, 1H-trifluoroethoxy-1,1’- blphenyl

L;' m.p. 107°C
4- ~hexyl-4’-1H,1H- trlfluoroethoxy 1,1’ -~-biphenyl
4 heptyl -4'-1H, 1H-trifluorocethoxy-1,1’ -biphenyl
20 4-octyl-4’-1H, 1H-trifluoroethoxy-1,1’~biphenyl
4-methoxy-4’-1H,1H-trifluoroethoxy-1,1’-biphenyl
4-ethoxy-4'-1H, 1H-trifluorocethoxy-1, 1’ -biphenyl
4—propoxy-4’-1H,1H—trifluoroeﬁhoxy—l,1’—biphenyl
- 4—butoxy—4’—1H,1H-trifluoroethoxy-1,i'—biphenyl
25 4-pentoxy-4'-1H, 1H-trifluorocethoxy-1,1’ -biphenyl
4 -heptoxy-4’-1H, 1H-trifluorocethoxy-1,1’ -biphenyl
4—nonoxy—4’—1H,1H—tri£1uoroethoxy-1,1'-biphenyl

4-ethyl-4'-1H, 1H-pentafluoropropoxy-1, 1’ -biphenyl
4fpropyl-47—1H,1H—pentafluorobropoxy—1,1’—biphenyl
30 4-butyl-4‘-1H, 1H-pentafluoropropoxy-1,1’-biphenyl
4-pentylﬁ4';1H,1H—pentafluoropropoxy—1,1'—biphenyl
4-hexyl-4‘-1H, 1H-pentafluoropropoxy-1,1’ -biphenyl
4-heptyl-4’-1H, 1H-pentafluoropropoxy-1,1’ -biphenyl
4-octyl-4’-1H, 1H-pentafluoropropoxy-1,1’ -biphenyl
35 4—methoxy—4'-1H,lH-pentafluoropropoxy-l}1'-biphenyl
4-ethoxy-4'-1H, 1H-pentafluoropropoxy-1,1’ -biphenyl



7 [sic] and 0.2 nol of DDQin 800 m of toluene is boiled 10 for 2 hours.
After cooling, the mxture is subjected to customary wor k-up. The follow ng
are prepared anal ogously: 4-ethyl-4"'-1H-I blst ei fl uor oet hoxy-1, 1' - bi phenyl
4-propy|-4'-|H,lH—trifIuoroethoxy-l,l'-biphenyl 15

4-butyl -4 -IH tHptropbikyo A 6 e LHpX-dert aflivplrepybpoxy -1, 1’ -biphenyl

4-penty|- 4'-1H,1 erogt hoxy- o] lL.mp., 1070

4- hexyl - 4' - 1H, fHEP%l?&Lgrogﬁhggé%fﬁfﬁ?ﬁgﬁﬁgﬁgﬁoxg]E’l Ogiéienyl

4-heptyl -4' -1 H4tﬁepﬁPWu6foéth&yP@1t§ﬂblimmpom 1,1’ -biphenyl

4-octyl - '| H, hBrepk b ﬁmeiﬁofﬁ—ﬂeﬁkaﬂydgﬁé ¥bpoxy 1,1’ -biphenyl

4- nethoxy 4 -IH IHtrifl uoroet hoxy- 1, )

4- et hoxy- 45 1HATROPPRYT §or b8t HEXBERE qﬁﬁBE§R?PxY 1,1’ -biphenyl

4- propoxy 4 -IH 1H—tr|fluoroethoxy 1, 1" - bi phenyl

b ’
i pent oy | AR luéﬁz%?ﬁ%%éaﬁf%g%% £ bigheny]

4- heptoxy 4' - 14~ pHOPVﬂFHuoiHe1HU&§PtBﬁﬂ exy-1,1'-biphenyl
4- nonoxy- 4' '|H41B' Xﬂfhuoﬁﬁeiﬁgﬁy @afhudydWWE 1’-b1phenyl
4- et hyl - -IH H- pent uoropropoxy- bi phe

4-propyl - 4' - | HitRepsELat! 0dHobH QPIQPPﬁﬁéﬁyF 3H-biphenyl

'i‘Hb‘{th" 4t10f1:* 3-i2eg0a k) uonpPRONSHSA LU robiRbRPYL, 4+ PEOSNenY
entarl uaqr
4- hexylp 4 -1H, £ ?’ﬁBgrg’ir}iquép?gp‘%&j:%]imr&bblﬁgﬁyr1 1’ -biphenyl

4¥qept yl - 4' - - 1HAYdepeit-af Uk bir gmbaflhckobntpRgnyl 1/ -biphenyl -

4-oCtyl-4"-1H, IF+ Qr opr oge& S

4- nethoxy 4 1 pe%&jgluggoggo Aﬁ%ﬁé f@b%ﬂ@ﬁ*k ? 1'-biphenyl

4- et hoxy- 4' - IHAHEthewYaf! uéHopHdpﬁp@afﬂupmbuﬁﬁwyll 1’ -bipigenyl

4- propoxyﬂs - | d'g ﬁaﬁthwompn@me@talﬂlm%ahwyu 1’ -biphenyl

4- but oxy-4' - 1H, | penta uoro opoxy--1, bi phen ,

_ 4-pent oxy- 4' - | A PHEGEHCAf g% rRsRpAL1Ly QFObHFSHXﬁ}Pl -biphenyl

j hept oxy44 l-uzil- atsty?f;l'umnpmqmpuaﬂ,fbrgbupbﬁprn o tkr)llphenyl
nonoxy-4' - af |, or gpr opoxy- en gt

.Lljl H—heptafl&oggg 1 5% {ﬁéﬁiﬁhﬁﬁhuorobagoxy 1,1 fbhenyl _

4-propyl - -IH4}HohepyaﬂrumHobH%hsgeaﬁluoxbbphexyk1 1/ -biphenyl

20 4-(trans-4- ethylcyclohexyl)-lH 1H- trlfluoroethoxy—'
1,1’ -biphenyl
4-(trans-4-propylcyclohexyl) -1H,1H-trifluorocethoxy-
' 1,1/~ blphenyl '
(O 4-(trans-4- butylcyclohexyl)—lH 1H-trifluoroethoxy-
25 1,1’ -biphenyl :
4—(trans-4—heptylcyclohexyl)—1H,1H—heptafluorobutoxy-
1,1’ -biphenyl - '
4—(trans—4—octylcYciohexyl)—lH,1H4heptafluorobutoxy—
1,1’ -biphenyl | '

30 The following Example relates to a liquid-crystal-
line phase according to the invention.
A liquid-crystalline phase comprising

8 % of .4-{2-[4-(1H,1H- trlfluoroethoxy)phenyl]ethyl}
4’—propy1 trans trans-bicyclohexyl
35 8 % of 4-{2-[4-(1H,1H-trifluorocethoxy)phenyllethyl}-



4-butyl -4' -1 H'| H hept af | uor obut oxy-1, 1' - bi phenyl .

4- pent yl -4' -1 H, I H hept af | uor obut oxy- 1, 1' - bi phenyl 10
4- hexyl - 4 -I H, | B hept af | uor obut oxy- 1, 1'_- Bi-phenyl

4- heptyl -4' -1 H, 1H hept af | uor obut oxy- 1, 1 b| phenyl

4-00tyl -4'-1 H, | H hapt Gok¥g0BLAR
4- et hoxy-4 -1 H, I I—I—Q‘hegt af? : éytllaés @i%%ex 1

uo&gbut ox -1,1" -

4- et hoxy- 4" -| H81H-’ﬁepP§fI bt lﬁ4ox<§'- ig- trbﬁgﬂmtfﬂwm&eﬁw&é@ﬂm}-
-1H 1H hept afl uor ol4ut-mpt§zlltrbn§h6faﬂ1s blcyclohexyl

4- but oxy-4 H_| Hh %afl uo obut o

p
4- pent oxy- 4 - fﬁ FHOhe SEEPPG er‘ﬂ?@?ﬁcﬁp]h?‘Yl% [g%gﬁwcyclohexane
4- hept oxy54' - 114, kHolfie pirahkud r pbetlboyyrhanylbi4pipropylcyclohexane

4-nonoxy-4' -1 H,l Ij—%%pﬁ; Qoiﬁﬁ%%a"#?%%r%le%?}&@%’ %ﬂe ane

(trans-4-ethyl cycl fu enyl
4-(trans-4- proéyf‘c?él‘b‘h i4-megbpliohepy § 6EBEL D&y'PIP,Pyl‘EFfﬁﬁényP-‘anS-
4- (trans-4-butyl cygiehe &bh)e iH, 1H-trifl uoroet hoxy- 25 1, 1' - bi phenyl 4-

4 (trans 4 oct Cyc?ﬁﬁéi{#;tﬁ%ﬁ%@%ﬁ%& SBREDT by Erop i~ tRbRe EyFg0

The fol | @w ng Examh;lle:ybé.bhé&ylto a‘liquid-crystal- line phase accordi ng to
t he i nventi on. igujd i S %

o L P IR AR & By rane-

4' -propyl -trans, tréz‘-lS‘»YbflleteKUhexyl 35 %

4- \{'\SJ [4-(1HI H-5t &I bF L@Iffi W@%@h?ﬁ.b‘%#:hyl} —4’-;?:%py1—trans, trans-

entyl -trans, trans b cl ohexyl
4{2[4(|H1Htr|ﬁql1§=mc ﬁ?ﬁ()phenyl]ethyl}- _
4' -heptylyrdg rans, tg ang- b4£M§ﬁa3f§3~>4)L|prb§y%c9f:lohexyl 2’ -fluoro-4’ - (trans-

-1-n- 0,
HZRZ i B gﬂlggigﬁge% 5%9%}’%’%% aegr%??l %(1)1‘5 t/(; 21;15 1- p- but oxyphenyl
-4-propyl cycl oRedamreE 5 %ﬂfuoro 4- (trans-4-pentylcyclohexyl) - 4’—(trans-
4-{2-[ 4-net hyl phen}é'—b?%%l’:yéloﬂéﬁwi b:f;SP?éthf rans-
; and
20 4 % of 4-(trans-4-pentylcyclohexyl)-2’'-fluoro-4’- (trans-

, _ 4-penty1cyclohexyl)biphenyl

‘has a melting point of 11.9°C, a clearing point of 94°C and

a viscosity of 16 mm?/s at 20°C.



bi cycI ohexy et hyl phenyl } et hyl }-4' -propyl -trans, trans-- 10
bi cycl ohexym@lﬁ\ﬁ%ﬂw - propyl phenyl ] et hyl }-4'-propyl -trans, trans-

bi cycl ohexy [ 4-pentyl phenyl] gghyl }-4' -propyl -trans, 35 ?

bi cycl ohexyl 15 4 % of 4-(trans-4-propylcycl ohexyl-2"-fl uoro- ? rans-
-4-propyl cycl ohggtari phanwks 4 % of

2-fluoro-4-(trans-4-pentylc Qlohe 1 (trans-

4- propylcyclohéxyl)blph &ﬁ ringteg a qxgﬁqﬁmpounds of the formula I

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

4-pentyl cycl ohexyl ) bLphenyl | t ng p0| nt .of [err], a clearing point
RSPl e k9, PO 1 e

of [err] and a t"y of L M S
- 28 - 0387315 Pat ent C al nms 1. Fl uori nated al koxy
conpounds of thg fgmyda | [err] in which 5 R is Hor a

strai ght - chai n, unsubstltuted al kyl or al kenyl radical having 1 to 15
carbon atons, it also being possible for one or nore [err] groups in these

radicals, isn each case im@maﬁle@téﬁmm‘gmn@haanqthﬁéubsﬁptmed amyaced by
-0-, -CO, 10 -C?C— 0(:{9 or_ - 05 n,such a way,that O
atoms are not |inked di r &8 TafEaho ?1‘@1",19[]&??6& c@f&’r‘?n ﬁ?&’@‘ﬁen&i%nt ly
of one another, a (a) tredr heingy goalsdbikbefor onedi cal mdre WH,Chroups

addi tion; one or nore nOQJ?Q%%%Sn£a&f§éﬂsg 1PUREC 5ca§e 1n%ﬁPeq$é@%iyb8f

repl aced by -0- "and/or nyl éne radi ca
addition, one or two CH gmsupgnethebe rtepl @@edrﬁylﬁpe@c)b}ramctal +£0m t he

gw congigting of 1, 4-cyco-@g-Qhewepyl €8, -0-cd-ck- BiL Wi 2 wag) e8kY! 6Ne,

atoms are not linked directly to one another,

A' and A? are each, indepeﬁdently of one another, a
- (a) trans-1,4-cyclohexylene radical in which, in
addition, one or more non-adjacent CH, groups
15 may be replaced by -0- and/or -S-,

(b) 1,4-phenylene radical in which, in addition, one
or two CH groups'may be replaced by N,

(¢) radical from the group consisting of 1,4-cy-

clohexenylene, 1,4-bicyclo(2,2,2)octylene,

= 20 piperidine-1,4-diyl, naphthalene-2, 6-diyl,

decahydronaphthalene-2,6-diyl and 1,2,3,4-te-
trahydronaphthalene-2,6-diyl,

where the radicals (a) and (b) may be substituted by CN or

" fluorine,
25 7z are in each case, independently of one another,
-CH,0-, -OCH,-, -CH,CH,-, -CH=CH-, -C=C- or a
single bond,

m is 1, 2 or 3, and

n is 1 to 1s6.



[

20 . * piperidine-1,4-diyl, . napht hal ene- 2, 6 d|

decahydr onapht hal ene-2,6-diyl and 1,2,3,4-te- “I“' mu“m
t rahydr onapht hal ene- 2, 6-di yl, where the_ rﬂil_cal S (a)
substituted by CN or fluorine, 25 [err] arelnechcse

.3 ndepgndent ly #f one aﬁm@ﬂnaﬂ@irhlﬁbx? de%ﬁidﬁnla%nd@f Mthe formhBal.,x 2 Or
an n

Fl uori nated al W%m%&a&w ?‘he"n f“gf]rﬁh ¥ JIS écéo?ﬁ?ﬂﬁl?%e RiGh 45 i n
which [err] i smdndesyibemiturnes wiri disubstihasedshy tlit ed or d| substituted by

F. 3. Fl t ed L :
Caim2, in mﬂ?éhnﬁefrffygﬁﬂa&eﬂp%@%o éngﬁm}lgr nwoé]%‘su the® ?rﬁ‘gfé ing to
di subst | t uSed Bycdraing to CLALNOR) nif ediialicayi mopheSy beeriv s i ai m

1, which conf of é&ﬁéﬁé é@lﬁedis%%t&eméﬂ;ﬁ Fhe- X led 10
R—Q/c [err]- Q/ err - Phe- X

lfmin which Rand [erF}u%Pem}fsecH@f%kﬁé‘d' Fﬁm@‘éﬁ‘qﬁ PCC€§J@1P§ £ amaim 1,

1, 4- cycl ohexyl @Rech &b;efd,ﬁn ]t,cﬂ—tmagrﬂdmea\dm ch is unsub- stituted or
monosubsti t ut ed org 1|tp g F, andXIS%‘? -O[err], wheren =1
- 16. 5. Fl uorin Y‘é ounds accof ng to Aaim1l, which
conform t oot he fornnl-ayct:ez’r-]Cyc -z - Phe X Ibd in which R
and [err] are as de | 1Q 1y Phe is 20 , 4- phenyl ene which is"
unsubstituted or m)noeﬁgs%ﬂ?%e ng di substi t ut ef by F, and Xis -O[err],
where n = 1 - i@ .wgich R amd Zrarated dekingd doncdannsl acewr HBFABL ai m

1}*QQiCh conf of M 1 Q&1 nd:Bf1BHeAC Phe is 1;4-phenylene which is unsub-
stituted or monosubstituted or disubstituted by F, and X is

15 -0-CH,- (CF,),-F, where n = 1 - 16.
5. Fluorinated alkoxy compounds according to Claim 1,

" which conform to the formula
R-A'-CH,CH,-Phe-X Ibd
in which R and A! are as defined in Claim 1, Phe is

&.” 20 1,4-phenylene which is unsubstituted or monosubstituted or
disubstituted by F, and X is -0-CH,- (CF;),-F, where n = 1 -
16.
6. Fluorinated alkoxy compounds according to Claim 1,
which conform to the formulae
. 25 R-Phe-Phe-X Iaa
N - R-Phe-Cyc-X . Iab
' R-Dio-Phe-X Tac
R-Pyr-Phe-X Iad
R-Cyc-Phe-X Iaf

30 in which R is as defined in Claim i, Cyc is trans-1,4-cy-

' clohexylene, Dio is 1,3-dioxane-2,5-diyl, Pyr is pyrimi-
dine-2,5-diyl, Phe is 1,4-phenylene which is unsubstituted
or monosubstituted or disubstituted by F, and X is
-O-CH,- (CF,),-F, where n = 1 - 16.

35 7. . Fluorinated alkoxy compounds according to at least
one of Claime 1 - 6, in which n = 1 in the -0-CH,-(CF;),-F
group.

8. " Use of compounds of the formula I as components of

liquid-crystalline phases.



o &

2R—5D| 'o Ph;a )3 Phe- Fhe-X | ac R-.Pyr - PIhZaXR- Phe- oye- X H“I“H"MIHWH“I

laf 30 in which Ris as defined in aath I Cyc is trans-uU, 4 cy- *

cl ohexyl ene, 0is 1, L?’lcgn%% sgaglgﬁ% Oglﬁy e! S‘naRgsr*ﬂ uattdl q.%a%tS gly! . Phe

i s 1, 4-phenyl ehe whi ch™ TS Unsu stl nobNos
di substi t ut ed biquid-crysgalXings cogpeneptswhat@nacterizedsp. 1r35that7 it

Fl uori nat ed a'é%}?]&y %wn@%seceﬁéde&gpé&@toé% f?ﬁ%uu% gaims 1 - 6, in

which n = err]_group of conpounds of ;the formula
| as corrponentlsoof I| ‘ﬁ@é} ﬁyéltﬁi'-néhﬁﬁ%é@'s ele‘“ent'Sc@araCtenz‘éi i M S
* 9. 4 quikhcrixtstahtaigs, pladeelbaying, aalliqheastrystMlline phase:

| i qui-d-crystalline ¢co ne aracterized in that it contains at |east
one conpound € ?‘?ﬁ,‘f‘fxg%ﬂ ?1 1% Li qui d-crystal display el enent,
characterized in. 5 E&acﬁno<p@muaahsdlapldYeekememma chdxagpriedieedstial | i ne
phase.  accor diigad 4 CBhPhfoe 1ae aicl ELERLEOPRI AR S7RL AN Sl ERALe

characterized Tn That cont ai ns as dielectric |1 quid
phase accor di n@CQ'@CUI&I rﬁ°9 Claim 9



