-1 - EP 0381728 El Description The invention relates to
ﬁg{luoromethyl conpounds of the formula | [err] 5 in which R S
al ogen, -CN, -NCS, a straight-chain alkyl or alkenyl radical having.l to
15 carbon atoms, in which oné or nore [éh]"groups iyn t h&%e 0384728 %,1

I ndependent |y of one another, 10 can each al so be replaced by
? -5, -th}?fsmlfticfrp% or -0-CO0- in such a manner that oxygen
atons are no irectly.Jinked tq one _anothe s i - '

per f| uor oal kyl radi cal T2 H"Wﬁ“&tﬁ'%’hgegfgﬁﬁr ébltglfﬁlc’sé‘;&%l TN
atons can al sopethepfermalldyI H, [err], independently of one another, are
each a (a) trans-1, 4-cycl ohexyl ene radical in which one or nore

non- adj acent [err] groups can al so _be replaced by -0- and/or -S-, 20

(b) 1, 4-phenyl ene radi caR- (An‘ﬂ%)mﬁzoﬁe(’gg‘zt\/\o CH groups cantal so be
replaced by N, (c) radical fromthe group consisting of

1, 4-cycl ohexenyl ene, 1, 4-bicyclo[2.2.2]- octylene, pi peridine-1, 4-diyl,
naph- 25 5 in which t hal ene-2, 6-diyl, decahydronapht hal ene-

276- di yl andr 1, 2, 3, 4- t £& N Meera BICN,t kNS ea B ifralight - chmisniadtkytlhe

| dependent |y of one anot heF - ddenyd, “Fedesl' Fagsdtf ko *Is_fldten

a single bond, is 1, 2 or 8tems, Qin which oche sxyhere FHyi SFORPEo iR

(t:)ar b_gn at gms i ?3038 \E%e}ese rddi&h & [i?fddpegfwlgaaf%ﬁg Ao gy ,aced

pond. 10" 00 O T Gan ach ' aiso ‘ba replaced By oo, 82, X3 51N €
-co-, =-C0-0-, 0-CO- or -0-CO-O0- in such a
manner that oxygen atoms are not directly
linked to one another, or a straight-chain
perfluoroalkyl radical, in which one or more

15 fluorine atoms can also be replaced by H,

A! and A?, independently of one another, are each a
(a) trans-1,4-cyclohexylene radical in which
one or more non-adjacent CH, groups can

also be replaced by -O- and/or -S-,

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

(¢) radical from the group consisting of
1,4-cyclohexenylene, 1,4-bicyclof2.2. 21 -
oc tylehe ’ piperidine-1,4-diyl, naph-

25 " thalene-2,6-diyl, decahydronaphthalene-
2,6-diyl and 1,2,3,4-tetrahydronaph-
thalene-2,6-diyl,

in which the radicals (a) and (b) can be
substituted by CN or fluorine,

30 z* _ independently of one another are each -CO-0-,

| 0-cO-, -CH,0-, -OCH,-, -CH,CH,-, -CH=CH-,-
C=C-or a single bond,

. m . is 1, 2 or 3 and
Q is alkylene having 2 to 6 carbon atoms in

35 ) which a CH, group can also be replaced by
' "o-, -S-, -CO-O- or -O-CO-, -0-, 's.-’ -cnz"'
-C0-0-, -0-CO- or a single bond,



™
1

-2- with the proviso that Qis alkylene having 2 to 6 carbon atons in which
Qne [err] group can also be replaced by -G, -S, -COO or -OCO, -S,
["err], -COO, -O-CO or a single bond, provided R ([err]- is alkoxy-[err]
5 or [err] The invention furthernore relates to the use of these conpounds
as conponents of liquid-crystalline rredia'a?ﬁd' liquid crystal and -

el ectrooptical ¢j:spl e ahnk | gul d- ' |
according to thgﬁ'}@ %ﬁenb?%ﬁi%% @ﬁrg Po%%gﬁ%gglé#gﬁ%ﬁoq?u%é IIélg":an enaused
as conponents oftiomguis whichapne@Engxionp ranpalseche areplaced Yy o based

on the principl egaf, tlrpdou séed-getd~, t bg~-gueph, hosteelpest ~olbe-eidred of
the deformation of 15 al i gned phases or the ef fect of dynam c scattering.

The obj ect of tagngléchénd) provilied Ryh0gYy _sh®blig iiMyd-ﬁ@ﬁoad.@-or

nmesogeni ¢ conmpounds which are suitable as conponents of "l i qe'd-cry l'1ine
media and in particular sinultaneous|ly have a conparably | ow 20 Vi scosity

and a rel at gvel brhi%;b{,da % .|t has now been found that
conpounds of the fo |a Y"are highly surfabl e as conponents of |iquid-
crystalline nedia. In pactiqular, . .they haye conparably | ow viscosities
Wth their aid, it is p%‘i’«ﬁ diyention Surthernog aEPg‘¥Fauu 8. thesuge 9%
medi a havi ng a ktheaeé cemppunds asgmpomnentdy efit higprid-cxyatesl Xine medical
and dielectric IS Gt d ' k QU4 d- I 14 er-
ties and a ter mgﬁgl ﬁ'yl .o_unoi l%rr_#gégﬁfgb;irgglegfsrgggﬁgﬂ.%odigé%%%n.dlgnﬁe one
hand, crystal sconteindngnthe: Lianidnerystalbine media arcanding osdher f
bases [S. V30Ser ¢d@eltidn, i N Kristallografiya, 32 (5), 1165 (1987) and

ibid. 33 (1) 118 (1988 On the other hand, V. V. Tit t . have
described in Ml . Crys%lrhﬁ’l §o! 8 (Egﬁ) ,¥°§"“§$Ia (?[\(/fg‘FB)a{’%eHg\é ters

which carry an komponentspof Nl idueidecrysinal Ximn meddasvin  pattei dulan for

conpounds are ugstall s nAsed"dn RhE pPifQIPETE bf it WPt U S YRY ©
' guest-host effect, the effect of the deformation of
15 aligned phases or the effect of dynamic scattering.

The object of the invention was to find new
stable liquid-crystalline or mesogenic compounds which
are suitable as components of liquid-crystalline media
and in particular simultaneously have a comparably low

20 viscosity and a relatively high dielectric anisotropy.

It has now been found that compounds of the
formula I are highly suitable as components of liguid-
crystalline media. In particular, they have comparably
low viscosities. With their aid, it is possible to obtain

25 stable liquid-crystalline media having a broad mesophase
range and advantageous values for optical and dielectric
anisotropy.

Compounds which have liquid-crystalline proper-
ties and a terminally bound OCHF, group are already.

30 known. On the one hand, crystal structure investigations
have been carried out with Schiff bases [S.V. Sereda et

al. in Kristallografiya, 32 (5), 1165 (1987) and ibid. 33

(1) ‘118 (1988)]. On the other hand, V.V. Titov et al.
have described in Mol. Cryst. Liq. Cryst. 47 (1-2), 1

35 ° (1978) benzoic esters which carry an OCHF, group in the
para position. However, the known compounds are unstable

- or unusable in commercial displays. Furthermore,



-3- EP-A-0, 255, 236 di scl oses conpounds havi ng fl.uorine- containing side
chal ns. However, the conpounds described there always carry a chiral w ng
group and therefore owi ng to their structure have tilted snectic nesophases
and are intended for the use in ferrgelectric liquid crystal m xtures.
This nmeans that they have enti rer dlfferea properties and their intended

ol g o1 TTer enipLaOR, 0881 29k ' pT.EARRNNIBARARAR kGG etk %&Hﬁgﬁﬁ By

providing the conpounds of enera nge of
|i qui d- cryst al | PRBtainbngaside vhamsar%owelabltdmmpqmdmdg

relating to thej pld R’edv e N t a u C ne
m xtures is fur?ﬁg?ﬁnrde cyné;lﬁé?g% ¥ é]'ifﬂﬂ hhﬁa ‘Hrcld;ﬂ afid ClehEirdfore

355 rrg'%g:nds of the formul a
| have a wide 18Wingpkp; n urse Bl LS. Megerbases.
substituents, tande sxwphrbdadedn foar Vichesubasiin NnBérreeladtrié \Miqnh.d

| d-
posst bi o Lo add H § £R5. WL EhER ] obrs PREE ed iiYe ei¥edy®
com 20  pounddif eznatcpnppenmeefamlueth%tmm:qndq% upejde different for

e7(arrp| e, diel ecipbm ﬁﬁﬂﬁoéfoﬁhécébmﬁahﬁairi’éﬁfofﬁl Glib K8 SVt Lorpnd/ or
to optimze its threshold voltaeaq1 its viscosit The m&ounds of
the formula | are col ouP¥YeRECY % SOmPoYRds. P t"el¥%1 C]rﬁ

l'i qui d-crysoal | generaldphative iramyet eojfier biquid+arystdldinme asubstances

el ectroopti cal T a C I bl t ant
CoTigne The i UBEep! Hre 2bE1ERBTE Urdert VatlShPT asheBty Fliidde ep! Bl
formula | and- thbemgeapplmegboeoﬁ%m preparatdemoes quld-crystal-
liquid-crystalljjgeRtlkfurdscibn¥ePthefnbté {derisiddriTy tﬁdened.

gt -crystal | e rialg Cow aodtoy U Tenepor congodyd b e g s |
di splay 3515 el apphieatxbonalmng;.t hDepelyqirengwf omccdthe Beleckdionalaf othe
hern O Wyl BBt 180bAES, "thésb Ebmpoliifs *can 3615k 8 basl8 MATeTd!
J.als of which liquid-crystalline media are predom:.nantly
composed; however, it is also possible to add liquid-
. crystalline basis materials from other classes of com-
20 pounds to the compounds of the formula I, in order to
effect, for example, dielectric and/or optical anisotropy
of such a dielectric and/or to optimize its threshold
voltage and/or its viscosity.
The compounds of the formula I are colourless in
25 their pure state and form liquid-crystalline mesophases
in a temperature range favourable for electrooptical use.
They are chemically and thermally stable and resistant to
light.
The invention accordingly relates to the com-
30 pounds of the formula I and the use of these compounds as
components of liquid-crystalline media. The invention
further relates to liquid-crystalline media containing at
least one compound of the formula I and to liquid crystal
~ display elements, in particular electrooptical display
35 elements containing this type of media.
For the sake of simplicity, in what follows X is
Q~CHF,, Cyc a 1l,4-cyclohexylene radical, Che a 1,4-cyclo-
hexenylene radical, Dio a 1,3-dioxane-2,5-diyl radical,
_Dit a 1,3-dithiane-2,5-diyl radical, Phe a 1,4-phenylene



v

hexenyl ene radical, Do a 1, 3-dioxane-2,5-diyl radical, Dt a

1, 3-dithiane-2,5-diyl radical, Phe a 1, 4-phenyl ene -4- radical, Pyd a
pyridine-2,5-diyl radical, Pyr a pyrim- dine-2,5-diyl radical, Pip a
prperidine-1,4-diyl radical, Nap a naphthalgene-2,6-diyl radical, Dec and
Tet a deca- hydronapht hal ene radical and a 1,2,3, 4-tetrahydronaph- 5

t hal ene radi cal yaddclil,a BRd ¥ IRAdANE-2CEBIERA Tadicall | Py Wd/or
Phe can be unsu stitt{;é(rjﬂ(?r m)né%ub- stjt'ut e(;llig'r,disubst'ittﬁi‘he(?C F or CN
~ The conpounds ofiif¥es 2ot Fadicaldifip ¢ PiRgridineshpbrdiel madispkmo
rings 0]1: tﬂe paNapa:a ]gr&phﬁmmﬂl | m,laﬁgﬁ Iﬁa]aﬂlcgur,] negrrwd%tg&v?&;awree
. kings of the patti or, elcto 4 [ €5k orpouyn avi.ng
~four rings of t m&%ﬂﬁ a?qjg“t]o fpd Fer]rﬂz‘g]'*{%a%ﬁmqlb'ul ar
t hose of thé& pathalereomadiaall and IBi |, biciclaf2.%.2 Jloctylenel radical

- preferred. 20 ; ferr C{ i unth_la
 -5- conprise th(:)"gewgf'cgjh-gg%agg‘laé?&f_ggﬁu?ﬁ@%ﬁ%%%%&%e%f%

" laa R-Phe- Cyc- xstituted or disubstituted by F or CN}abh R-Di o- Phe- X

| :%(c E‘ Pyr - Eﬂe'§ The compounds of the fordll@l% E‘ﬂ%ﬂlﬂ'«%{ingly

: fgg R:gﬁgzphgzxcomprise compounds having two ringgb gﬁcﬁﬁg§Z%kpﬁ@§g.of
he formul a0 | aformilael dJa and Ib: '

 p-at-aZ-x Ia
r-al-zl-aZ.x b

Compounds having three rings of the partial
formulae Ic to If:

R-aAt-at-aZ.x - Ic
R-at-zloalozt-a2.x 14
Real-gloalop.x Ie
Reat-al-zt.aZ.x 1f

15 and compounds having four rings of the partial formulae

Ig to In:

rR-aleal-al-a2.x Ig
R-al-zloal-pl-a2.x In
R-at-al-zloaloaZox Ii
R-ateal-alozlop2.x 13
R-alogloplozloaloaZ.x 1k
r-al-zl-al-aloal-zl-a2.x 11
R-at-al-zloal-zloa?-x Im
R-al-zl-al.zloal-zl.a.x In

Of these, in particular those of the partial
formulae Ia, Ib, Ic, Id, Ie, If, Ii and Il are preferred.
20 - The preferred compounds of the partial formula Ia



lad, laf and lag are particularly preferred. 5 The preferred
conmpounds of the partial forrmula I'b conprise those of the partial fornul ae

I'ba to Ibm R-Phe-[err]-Phe-X | ba

R=Phe-[err] - Phe- X -5 - |Ibb R Cyc-[err]-Phe-X

I bc RRCyC-[err]-Cyc-X | bd R-Cyc- COO- Phe- X

| be R-Cyc-COO Cgemprise those of the partial formulddfIdu [ rialhe- X

lbg [err] | bh R-[err]-Phe-X

| bi R- [ er r] - Phe-RePhe~Fhe-X | b_] R- [ er r] -T&ED Phe- X

I bk R-[err]-00C £ - | bl R <[ err]-Phe-X
| bm The preferrgghggﬁggﬁ%dg of the partial formula Ic conprise those of the
partial fornmul a®<Rip1Rhe: - 6- R-Phe- Phe: Phe- X lac

| ca R-Phe- Phe- Cgepyr-Phe~X | b R-Phe- Digggdhe- X

I cc R—Cyc-Cycizgﬁ- d-Ph | cd R—Phe}%§c-Phe-x

| ce R-Cyc- Qyc- Oft-Byd-Phe-X | cf R-Pyd-%&&- Phe- X

I_-g/g R- Pyr - Phe- PIR=Cfyc-Phe~-X | ch R-Phe-1a#g - Phe- X

ITI R-Cyc-Pyr - Phe-rdrm. - lcj R-Cyc- - Phe- X

| ck R-Cyc- Phe- q/rhg- c-Cyc-X lcl R-Di o-F- Phe- X

| cm R- Che- Phe- PiReChe-Phe-X : | cn R- Phe-X@ike- Phe- X

| co R-Che-Cyc-Phe-X ' | cp R Cyc- Che-Phe-X

log O these, those of the fornulae Ica, Icc, Icd,

Of these, those of the formulae Iaa, Iab, Iac,
Iad, Iaf and Iag are particularly preferred.

5 The preferred compounds of the partial formula Ib
comprise those of the partial formulae Iba to Ibm:
R-Phe-CBZCHz-Phe-X Iba
R-Phe-OCHz-Phe-x ' Ibb
R-Cyc-cazcnz-—rhe-x Ibc
R-Cyc-CH,-CE,-Cyc-X Ibd
R~Cyc-C00~Phe=X Ibe
R=Cyc~CO0=~Cyc=X Ibf
R-A'-cH,CH, ~Phe-X Ibg
R-Al-cH,CH,~Cyc-X Ibh
R-Al-CH,0-Phe-X Ibi
R-A"-OCH,-Fhe-X Ibj
R-aY-CO0-Phe-X Tbk
R-2}-00C-Phe-X Ibl
R-Che-CHZCHZ-Phe-x Ibm

The preferred compounds of the partial formula Ic
comprise those of the partial formulae Ica to Icq:



lce, Ici and Icj are particularly preferred. 5 The preferred
conpounds of the partial fornmula Id conprise those of the partial formnulae

I'da to Idn: -7- R-Phe-[err]-Phe-X 1da

RPhe-[err] - Cyc- X - lgd R-Phe-[err]-Phe-X

ldc R-Cyc-[err]-Phe-X ldd R-Cyc-Z -Cyc-[err]- Q/CX

| de R-Pyd-[err] | df R-Phe[err]-Phe-X

ldg R-Pyr-[err] %y?he—l’he-x | dh R- Phe- [err]ﬁﬁle X

ldi R-Phe-[err] Rakaﬂhe@l’he-Cy‘c-x Idj R-Cyc-[err]iadyc-X

|l dk R-Cyc-[err] i OePhe- ldl R-Dio-[err]gghe-X

| dm R-Che-[err]- Dio-Phe-X | dn The preferre%)é]corrpounds

of the parti al f%T‘FﬂF%FX%‘M‘p‘Fl se those of the partial formd%R lea to

lenms R-Pyr-[err]-Phe-Phe-X | ea

R-Di o-[err] - Phe- Phe-X | eb R-Phe-Z -Phe-Phe-X

| ec R-Cyc-[err]-Phe-Phe- X | ed

R- Cyc-[ err] - Phe- Ruphé~Cyc=-Phe=X | ee R-Phe-[er Cyc- Phe- X

Ief R-Cyc-[err]- % -%circ Ieg &L

R-Cyc-[err] - Oyc- Cyb¥R-Cy¥e~Cyc=X | eh R-Phe-[ er &£Di o- Phe- X

:? e|P hR— [Pyd ][elr:{/ ] - RePyBkPh¥-Phe-X |' y :?ejq/ : fg ohe. X

- Phe-[err]-Pyr- —Phe-Phac ek R-Cyc-[err[=pyr-Phe-

lel R-Phe-[err]- ghsyéhhiphex lem -gIch
R~Phe-Pyr-Phe~-X Ici
R-Cyc-Pyr~Phe~X Icj
R-Cyc~Fhe-Phe-X Ick
R-Cyc-Phe-Cyc~-X Icl
R-Dio~-Phe~Phe-X Icm
R-Che-Phe-Phe-X _ Icn
R-Phe-Che-Phe=X Ico
R~Che-Cyc-Phe-X icp
R-Cyc-Che~-Phe=X Icq

Of these, those of the formulae Ica, Icc, Icd,
Ice, Ici and Icj are particularly preferred.
5 The preferred compounds of the partial formula Id
comprise those of the partial formulae Ida to Idn:



s

The preferred conmpounds of the partial fornmula If conprise those of the
partial forrmulae Ifa to Ifr: R-Pyr-Phe-[err]-Phe-x

Ffa R-Pyr-Phe-[err]-Phe-X I fb .
'R<Phe- Phe-[ err] - Phe- X : | fc R-Phe-Phe-ooc-phe-X

| fd R-Phe-Phe-[err]-Cyc-X =7 | fe
R- Cyc- Cyc-[-err]-Phe-X Iff R Cyc-Cyc-[err]-Cyc-X
:;g S %/c %c %e rthgﬂiléphe z ~Phe=-X I fh Rl-]lf'yd PheILierr] Phe- X
i R-Dio-Phe-[err 3

R- Phe- Cyc-[err] - Bn b-R'z ~Phe-z* =-Cyc-X | f k R—JPhe- Cyddberr]-Cyc- X
|f1 R Phe- [Pyd ][enﬁbhahzlxmo-zl-rhe-x o Hm m:aﬁ |- Phe- X
- Che- Phe-[err n R-Phe-Che-|.err]-Phe-
1f o R-Cyc- Phe-[ ePr ?ygﬁglxt:yc-zl -Phe-X I fp 14
R- Oyc- Phe- OOC- Phn-Eyc-zi-Cyc-Zl-cYc-x I 1q R Oyc- Phe- ider] - Oyc- X
Ifr 5 b Lorehhad Uds of the partial formul gtoln
corrprlse t hose o%—?ﬁa %grtblha zdg;ﬁr;ﬁ%lgg lo to ly: - 9- R—Q/c§ e- Cyc- Phe- X
ho R Cyc- Cyc- PheR Z -Phe-X Ip R - Cyc- PRESPhe- cyc- X
|g R-[err] - Phe- )@-Pyr-zl-Phe-zl-Phe-x It R-Cyc-Cyc-[err]-Fan- X
R A ][ebﬁlpgé Sz -Pyr-z 1 _phe-x o, Relerr]l-Fag-X
u R-Phe-[err Y
R- Phe- [ err] - Phe- RhEBhpeli rcmez% ~Phe-X | w 14j
R-[err]- COO[errk-@Q@.ﬁéLpheEQ&.é c.x | X R-fgkr] - Phe- X
ly In the conpounds” of g_h% f or qul bove and below, X is pref %ﬁabl y
Qlerr] in whi chRQCV§‘§| KyF‘@h‘@ h‘g ¢ 2 to 4 carbon atons andIf} which a
[err] group can RPAOBZ ~Phe-Z" -Phe-X

R-Che-zl-Phe-zl-Phe-X | Idn

The preferred compounds of the partial formula Te
comprise those of the partial formulae Iea to Iem:

R-Pyr-Zl-Phe-Phe-X | Tea
R-Dio-Z'-Phe-Phe-X Ieb
R~Phe-2l-Phe~Phe-X lec
R-Cyc-zl-Phe-Phe-X Ted
R-Cyc-Z'-Phe~Cyc~X | Iee
R~Phe~Z}-Cyc-Phe-X Tef
R-cYc-.zl ~-Cyc-Phe-X leg
R-Cyc-Zt-Cyc-Cyc-X Ieh
R-Phe-2zl-Dio-Phe-X Tei
R-Pyd-Zl-Phe-FPhe-X Iej
" R-Phe-Zl~-Pyr-Phe-X Tek
R-Cyc—zl-ryr-rhe-x ' Iel

R-Phe-zl-Che-Phe-X - " Iem



5 replaced by -O, -CO0- or -OCO. Furthernore, Qis preferably a
single bond, -0, -S, -[err]- and -COO; -0- and -S are particularly
preferred. | f Qrs a single bond, those conpounds of the fornula | are
preferred in which X is bound to a cycl o-_ Jeo aliphatic ring. If Qis -
or -S-, those conpounds of the fornula | are preferred in which Xis bound

Lo an eromat 6 LSt Eé*rﬁgféf% 64 Eonfplonndg de" ERETDErELLE Yormitd ¥ T O
be partially feppxise t sﬁyeﬁog g. Perthal fermalaenbfe tadffmis R of the

general formula !err] whereqn is equal to 1 to 14 and p is equal to 1to 15
are preferred. 1[ Jhre preferably Phe, Cyc, ¢fa, Pyr or

Dio. Particul ark,h xerr] are Phe or Cyc. Furggﬁrm)re
. those corrpounds }’ﬁq%l gje preferred in which, in addrtion to Phe
and/ or Cyc, a fu P fromthe group consisti nglée Che, Pip,

Pyr, Pyd, Dio, DR=Ph@~Phe-0OUD3PhEaX Dec or Tet is present. Cpggounds of

~the formula | ang. [ rmul ae in which [err] are phenyl ene
whi ch is nnnosubst??‘t?ta'?geg‘r%ﬂ%r bg‘?rtut ed by F or rmnosubstrtgf'%d by CN

are al so pref er r By Ymggs'gremﬁ'ﬁartr cul ar 2- fluoro-1, 4- phel.‘rffene
3-fluoro-1, 4- phenybgeecyenﬁ -gyeé-xdi f | uoro- 1, 4- phenyl ene and B?
sfituted

2-cyano-1, 4- phen phenyl ene. O the F-su
1, 4- phenyl ene ragr ?g?s Q%gcgﬁrﬁ[ err] If a radical (a) F8hsubstituted
by F or CN, CN |B‘§i¥dP3hﬁ&8 ~PberK is preferably a single bon:ifl coO O,

-OCO 15 ard Repib-phel@lspraunst preference being -[err]- gb [err]-

Compounds whi ch con}wr n no_gore than one and at nost two |inki gr-oups
[err] ([err] notRp& gq%?ngféebﬁnd)
R~-Phe~Cyc-2~=Cyc=X Ifl
R-Phe-Pyd-zl-Phe-X *Em
R-Che-Phe-Z'~Phe-X ifn
R-Phe-Che-2'-Phe-X ' 1fo
R-Cyc-Phe-2l-Phe-x | Ifp
R-Cyc-Phe~-00C-Phe-X ' 1fq
R~Cyc-Phe-Z -Cyc-X 1fr
5 The preferred compounds of the partial formulae

Ig to In comprise those of the partial formulae Io to Iy:



@

are particularly preferred. mis preferably 1 or 2. 20 If Ris
hal ogen, R is preferably F, Cl, Br, furthernore also |I. If Ris an alkyl
r'adi cal and/or an al koxy radi- cal, it is straight-chain and has preferably
27 3, 4, 5, 6 or 7 carbon atons and is accgrdingly preferably ethyl,

propyl, butyl, pentyl, hexyl, heptyl, ethoxy, propoxy, butoxy, pentoxy,
hexoxy or heptoxy, furthernDre nethyl octyl, nonyl, decyl, undecyl,

dodecyl , tridecyt~C¥eT Qﬁﬁsﬁhe‘ﬁmwnadecyl met hoxy, octd®/, nonoxy,
decoxy, undecoxmb. héxgﬂ@qpxy or tetradecoxy 30 Ip Oxaal kyl
Is preferably strai ht har ropyl (= nethoxynethyl), (=

et hoxymet hyI) Om%é t hoxyethyl), 2-, 3- or 4I(S<apentyl 2-,
3-, 4- CH -A%ba;dphg4x rJr 6- oxaheptyl, 2-, 3-31xd-, 5-,

S11- 6 or 7 OX 3 3- - or 8-oxanonyl

5-, 6-, 7-, 8- 0 e-::z;/i Ai lb%i an aI kyI radical in V\/mIZ@n one [err]
group has been =Xt is strai ght-chain andIx preferably
has 2 to 10 cartprh,]a.t qg%-l- xrt is in particular vrIrayI prop-1-
or prop- 2-enyl , but f- pent-1-, -2-, -3-

pent - 4- enyl , heR=Ehe= "Ph%'z ‘-Qi'n"' rh%%& 5-enyl , hept 1- -i", -3-, -4-,
-5- or hept 6- emyﬂnusqz JEhg-ghg-z gheax -5-, -6 or oct- 71w&0 enyl ,
non-1-, -2-, non- 8- enyl, dec-1- - 3-
4-, -5, -6, - A§§°Tﬁlcﬁg$ X {°Ris an al kyl T a0 n which
one [err] groupRraPs R erlC d-Bhp—lD and one by -CO, thdge groups 15
are preferably adjacent. Thus they contain an acyl oxy group -CO-O or an
oxycar bonyl group -0 CO-. Preferably, they have 2 to 6 carbon atons.
Accordingly, they are in particular acetyl oxy, propionyloxy, butyryl oxy,

pent a- noyl oxy, hexanoyl oxy, acetyl oxynethyl, propionyloxy- 20 met hyl ,
but yryl oxynet hyl , pent anoyl oxynet hyl , 2-acetyl -

In the compounds of the formulae above and below,
- X is preferably Q-CHF, in which Q is alkylene having 2 to
4 carbon atoms and in which a CH, group can also be
5 replaced by =-0-, =-CO-O- or =-0-CO-. Furthermore, Q is
preferably a single bond, -0-, -8-, -CH,~ and -CO-0-; -O-

and -S- are particularly preferred.
If Q is a single bond, those compounds of the
formula I are preferred in which X is bound to a cyclo-
10 aliphatic ring. If Q is -0- or -S-, those compounds of
the formula I are preferred in which X is bound to an

aromatic ring.

R is preferably alkyl, furthermore alkoxy.
Furthermore R is preferably a perfluoroalkyl radical in
15 which fluorine can also be partially replaced by
hydrogen. In particular those radicals R of the general
formula -CH,-C,F,,, and C.F,,, where n is equal to 1 to 14
and p is equal to 1 to 15 are preferred. A' and/or A’ are
preferahly Phe, Cyc, Che, Pyr or Dio. Particularly
20 preferably, A’ and A’ are Phe or Cyc. Furthermore, those
compounds of the formula I are preferred in which, in
addition to Phe and/or Cyc, a further ring selected from
_ the group consisting of Che, Pip, Pyr, Pyd, Dio, Dit, Bi,



oxyet hyl , 2- propi onyl oxyet hyl , 2-butyryl oxyet hyl , 3-acetyl oxypropyl,
3- proplonyloxypropyl 4- acetyl oxy- butyl, nethoxycarbonyl, ethoxycarbonyl,
pr opoxycar bonyl , butoxycarbonyl pent oxycar bonyl , met hoxycar bonyl net hyl, 25
e?hoxycarbonylnethyl propoxycarbonylneLmﬁo Jut oxycar- bonyl net hyl

2- (nethoxycarbonyl)ethyl 2- (et hoxy- carbonyl)ethyl,

2- ((propoxycar bopy )eba&lor Pet Nes hexesen®] bonyl ) propyl,
3- (et hoxycar bonyl’) pr opy

an al kyl radical in mhléﬂmBﬂES€EtE?xd?ﬁﬁgfboqxb%b#t¥@ﬂlégéda%§ PEHFéH-aEdIS

one adj acent [efoimglaepihywhkizbra’lCand/or B @xe 11,t4-phefngﬂalnleywhai.eh4iso 13
carbon atoms.  AREROBLBSLYsubba! Sr '&m&#ﬁ@@ 1, ¥ B Be¥oslEREIbutea

- 2-acryl oyl oxyet acry oxXyprop
5-acryl oyl oiypebyyICN carer plspl cpa;pz Thege asr¢| &N mqn'@:mtylar 2-

8-acryl oyl OXVOCfﬂl ﬁ-@%%ﬂ&hg%&ﬂ&t yl 3-@:@&&1% ne 1@nacr gl yl oxy-
decyl, nmethacry ?ox net

acryl.o eth

' npthacryloyloxyﬂ%§b99r°ﬂ néFHQ€P¥ 3??o§§ﬂ FY oT; tﬁ-phenqu&g and 3-
aeryl oyl oxypent gyanb-ip4Rphesydghexyotxthe ?-subhad.tutedo;ll dxphenyllene
- 8-met hacryl oyl ox 9; oxy- nonyl. Conpounds of the fornula

| which have MAﬁéSS§§EB§ %Hebggg #f%+e for polynerization reactions are
suitable for the preFParation ofFlqu|d cryst |IE£ pol yners. Conpounds of
t he fornul . [ er ar u ﬁyquy ag.for
thermal |y ggdres' 'S Qéys Béﬁs gné@@unds"@f' ormil a | which
have w ng groups R suitabl e foeroncondensatl s are suitable for the
preparation | i quid-crystalline pol ycondensati on products. O these
conmpounds of the formula | and the 15 subfornul ae, those are preferred in

which at |east one of tHE aataditslcla) aimesubsbituteddy FhonCNhe
preferred neani ngs nenti oned. ON

'is preferred.

2' is preferably a single bond, -CO-0-, ~-0-CO-

15 and ~-CH,CH,-, the second preference being -CH,0- and
-OCH,-. Compounds which contain no more than one and at
most two linking groups %! (2! not being a single bond)
are particularly preferred.

m is preferably 1 or 2.

20 If R is halogen, R is preferably F, Cl, Br,
furthermore also I.

If R is an alkyl radical and/or an alkoxy radi-
cal, it is straight-chain and has preferably 2, 3, 4, 5,
6 or 7 carbon atoms and is accordingly preferably ethyl,

25 propyl, butyl, pentyl, hexyl, heptyl, ethoxy, propoxy,
butoxy, pentoxy, hexoxy or heptoxy, furthermore methyl,
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetra-
decyl, pentadecyl, methoxy, octoxy, nonoxy, decoxy,
undecoxy, dodecoxy, tridecoxy or tetradecoxy. :

30 - Oxaalkyl is preferably straight-chain 2-oxapropyl
(= methoxymethyl), 2~ (= ethoxymethyl) or 3-oxabutyl (=
2-methoxyethyl), 2-, 3- or 4-oxapentyl, 2-, 3-, 4- or 5-
oxahexyl, 2-, 3-, 4-, 5- or 6-oxaheptyl, 2-, 3-, 4-, 5-,




In the conpounds of the formula I, those stereo- isoners are preferred in
which the rings Cyc and piperi- 20 dine are trans-1, 4-di substituted.
T@pse of the abovenen- tioned formulae which contain one or several groups
Pyd, Pyr and/or Di o each conprise the twp {gqmers in the 2,5- position. The
1, 4-cycl ohexenyl ene group preferably has the 25 foll ow ng structures: The

conpounds of thg.fgemylaxhoatg1lr gRar 8d, by-neEhodg_kneun speg-gandnyl ,as

are described in the literature_(for exanpl n‘t he’standard works such as
30  Houben- VeyPTeM3Thoign dar BrgafiTsc Eﬁ°¥}éﬁﬁ¥ﬁ e®¥hods of Organic
Chemi stry), Georg- Thi enE£VRr liag anStalkylamadical 1% whicht brid .OB,ugteap

reaction conditiQns I.C a } t ab r C
rent i oned. 1t 1 B8 bYese keliacl Hy Menich FUE 1) skREARRECLhANE ppd
- per se 35 5andprefershiyohss 2nteod@ ¢erhon atoms.sAgcprdinghy, it is
aryl d: fl uor onet H%i! pﬂkﬁféﬁlﬁf%iﬁimg pﬁoﬁhf‘- Idw@atdp;rz-eag ; r}l;ewui-.e*-laar,eciz-f or
- exanpl e, by reacti - - roxyar c ounds
ch[orodifluoron@thﬁE°aﬁ5€YfreBE¥€6 " CoTRITY i T ?;QH1P@#£%#§e§X#VaBP§'F6V t he
_IRjﬁi mer- Ti gmgl-.zeachepzb0+mggnheilie%rg?jyhgdxepﬁ-dr-qf Gm}:[ T-BGJ; MR-, er-5-3. W
anassi, J. 1g2 J9¢ _ S5_a. _a- _dhe agLon
can be carried gﬁt&?ﬁmkﬁoéﬁy%hnog%é Igi'n 2a rotai ¢, 45“05:]-91 y-e& pgfa%h%stgl vent s
(JP- S 59/ 187, oemylanamantlagueot?= or =dven—#nrali~Poat fthydT BusCReBPR-8-or

exanpl e, by cargnyng aeb-18¢ LgapatLgm,cﬂ4£U(xguy <6% ,a¢y8qus-ger pndecphase
(for exanple te rah;iro- 10 furan/water), but renoving nost of the water
azeotropi - cal'l y"BB¥ore the actual etherification. Difluoroal kyl aryl ethers

according to the inven-Ifi Rnisaman falkydxaadiealaliso wWhdchr eper &, Gwoup
ST Sty oY B SR 0L i ofh bLUCO0ET LSS Wiohel

wi th al kal 15net aredipteferadlyoadjanentundthus n they hcenbainecan] acyloxy

substituted by pbgyudi ~co-0~ or an oxycarbonyl group -0-CO-. Preferably,

they have 2 to 6 carbon atoms. Accordingly, they are in

particular acetyloxy, propionyloxy, butyryloxy, penta-

noyloxy, hexanoyloxy, acetyloxymethyl, propionyloxy-

20 methyl, butyryloxymethyl, pentanoyloxymethyl, 2-acetyl-

oxyethyl, 2-pr6pionyloxyethyl, 2-butyryloxyethyl,

3-acetyloxypropyl, 3-propionyloxypropyl, 4-acetyloxy-

butyl, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

butoxycarbonyl, pentoxycarbonyl, methoxycarbonylmethyl,

25 ethoxycarbonylmethyl, propoxycarbonylmethyl, butoxycar-

bonylmethyl, = 2-(methoxycarbonyl)ethyl, 2-(ethoxy-

carbonyl)ethyl, 2-(propoxycarbonyl)ethyl, 3-(methoxy-

carbonyl)propyl, 3-(ethoxycarbonyl)propyl, 4-(methoxy-

carbonyl)butyl.

30 If R is an alkyl radical in which one CH, group

has been replaced by -CH=CH-and one adjacent CH, group by

CO or CO-0 or 0-CO-, it preferably has 4 to 13 carbon

atoms. Accordingly, it is in particular acryloyloxy-

methyl, 2-acryloyloxyethyl, 3-acryloyloxypropyl,

35 i-acryloyloxybutyl, 5-acryloyloxypentyl, 6-acryloyloxy-

) hexyl, 7-acryloyloxyheptyl, 8-acryloyloxyoctyl,

9-acryloyloxyoctyl, 9-acryloyloxynonyl, 1l0-acryloyloxy-

decyl, methacryloyloxymethyl, 2-methacryloyloxyethyl, 3-

_ methacryloyloxypropyl, 4-methacryloyloxybutyl, 5-meth-



fluoroal koxy radical [J.P. Idoux et al., J.Og. Chem 50, 1976 (1985)]. 20
Di fl uoronet hyl conpounds of the formula | can be prepared, for exanple, by
reacting al dehydes with di- al kylam nosul fur trifluoride, for.exanple DAST
(df ethyl - amino sul furtrifluoride) [WJ. dleton, J.Og. Chem 40, 574 .
(1975)]. 25 D'fluoronethylthio'ggﬂﬁbunds can be prepared by the
sanme net hod- as difl yoromet hox o] un for exa e _according,to L..N
Sedova et al ., 2ﬁFYEP§3°§XPﬁP¥8?'?%g?ﬁ%%§§§¥i°¥i°§§§F¥¥gr tﬁgwgpﬁFfpﬂﬁ
mat eri al s can abydoiyheéptylf{o8meethacsyloyloxyoatiyls, Semethachyloylexyar e
not iso- |ated Léﬂglthe reaction m xture but immediately reacted further to
- give the conpounds®of the fornula I. Thus, the conpounds of the formula |
can be prepared by redu€PRgounds. b the Jforawmla: ﬁe‘;’%’}%’éw@ wing grewpsnds
to the forngl a R, sittabl8t 8bfSpOIPmEF i &X fori Abidtilche) adéePsudtable Eof
~ bonds instead og t he hﬁdrog_en at rri Sui.t abl e re Jnci bl elﬁou S are
preferably carb5h§I PGP ﬁﬁ§,1°Pn°ga teeidarryatal hing, ROLYNGE 4o nore,  for
' - .14 - exanple, free orComponndsedfhitieofprmyleuds wiich dearte -S,c phiagesound
~hetogen atons. Pref eppedagialti Bor MéRkhSlS, | Ford % ek iid1140N BA¥BebaR

formula I, but cgn contain a cycl ohexene ring or cycl ohexafhone ring instead
- of a5 cycloh® gR&a¥Pmg and/or a -CH=CH group instead of a [err] group

and/or a -€® group instcempotnds of atiid fogmwula Irwhich hdvewimg groups

. f [ | f l.e 1 h Lis: R=fol | b
fancltonel 1y (T G ot VeS8 BlkBd ORELAGHETY ShoErih
carried out, foprepamptdonby efit al Jiquidnerysataidiinen apolyesndengation

 between about [g¢phudRd,about [err] and pressures between about 1 and 200

bar in an inert”solvent, for. exanpl e an gl cohpl . such, as t hanol , , et hanol
or isopropanol, an et hepfsm%ng°mp°“n £°GF" £he° kil "3 ana “thl

15 subformulae, those are preferred in which at least one of
the radicals contained therein has one of the preferred
meanings mentioned.

O

In the compounds of the formula I, those stereo-
isomers are preferred in which the rings Cyc and piperi-
20 dine are trans-1,4-disubstituted. Those of the abovemen-
tioned formulae which contain one or several groups Pyd,
Pyr and/or Dio each comprise the two isomers in the 2,5-
position. : _
The 1,4-cyclohexenylene group preferably has the
25 following structures:

The compounds of the formula I are prepared by
methods known per se, such as are described in the
literature (for example in the standard works such as

30 Houben-Weyl, Methoden der Organischen Chemie (Methods of
Organic Chemistry), Georg-Thieme Verlag, Stuttgart Vol.
IX, p. 867 f£f.) under reaction conditions which are known
and suitable for the reactions mentioned. It is also
possible to make use of variations which are known per se
35 ' and not mentioned in more detail at this point.

The aryldifluoromethyl ethers according to the
- invention can be prepared, for example, by reacting



15 tetrahydrofuran (THF) or di oxane, an ester such as ethyl acetate, a
carboxylic acid such as acetic acid or a hydrocarbon such as cycl ohexane.
Suitabl e catalysts are advantageously noble netals such as Pt or Pd, which
can be.used in the formof oxides (for exayple [err], PdO on 20 a
support (for exanple Pd on carbon, calcium carbonate or stronti um

carbonate) Of | RydrSRYNTrylYiceapouRdE d&qicmneﬁwfadffﬁ%;b&mé he
nmet hods of C emens *(‘u5| ng EI nc, Uﬁ anated zi.n; In an ygr ochloric
acid, advant ageBﬁ%‘Fg"? Senedhiong yhich: axs suifiat eo % thenhBedmsgeneous
phase usi ng mtﬂMnemaﬂtWWe&mSPhehwena&BOL&hP&-ﬁtShiel[m].E IOr
Wl f f - Ki shner razi nt int al i
such as KOH or(%gggg ﬁﬁ ogéjgﬁg 'j:gl ﬁﬁ% %'dl I@T?godﬂycol or
triethyl enédglycol at tﬁhpee&hesﬁflcatu.en benwben aﬂnnnedl(mrtanm[know to

' th f I, ksl

e Lhe corr eshaifer| NinCOURRURES Of gkhEnbey MbA1Ar CORLIYGHEH A(KLog OuPS

and/or [err] b Anot he possl’bl Ity I ONsSTusSI nNg ¢

hydri des. For e&%ﬁﬁ& 0411 apdr 4By asiaLOYEo A% %nbmaslmos'énsnbndrous
reductively ushédiaf emolr e:taﬂn pIsy t b§ulcdrrying %wneﬁul ff&%&ﬁ}ﬁf?tb !

groups can be r t0 rret rou ant a ousl | neyt sol vent
such as diethyl® eg?%? gP&FuPdléQ E'F Betrahydrer.
Doubl e bonki® caufumhydtcg)anabw nemug:.ixgrmq;sbrof the l®aterr ababdbyroph-
hydr.ide in rretk?gq @f@ggngtge lophi ch ot herwi se
correspond to t rmu ut %E/&efeef t)‘(i'enyl ene radicals instead
of 1, 4-phenyl ene radi ca‘P% lugrpakk l")%i!‘ accgrdipgstpl the jpven-pDQ

(di chl orodi Cyar&oxbﬁfiﬂﬂbﬁlef&banﬁl@, %ﬂd&WeEp&ebaeaa Estecegatip 1éheby
formula I can al so %L‘gnedb esterlflc‘?tlono ﬁe orres
carboxyl i c aci d5°%% ”H\ F@EEP%?@“&&PFV%{' )°’§Mfllﬁ°5 SREFE Br

(or 10 thel5 rexiditionellyatdarry) at bledsk bohe neléodr(:ﬁ)éﬁ.thdrawxng

di cycl ohexyl carfpdit {E it directly with alkali metal difluorocalkoxy
compounds, in which F or NO, is substituted by the di-
fluoroalkoxy radical [J.P. Idoux et al., J.0rg. Chem. 50,
1976 (1985)1}.

20 Difluoromethyl compounds of the formula I can be
prepared, for example, by reacting aldehydes with di-
alkylaminosulfur trifluoride, for example DAST (diethyl-
amino sulfurtrifluoride) [W.J. Middleton, J.0rg. Chem.
40, 574 (1975)].

25 Difluoromethylthio compounds can be prepared by
the same method as difluorcmethoxy compounds (for example
according to L.N. Sedova et al., Zh. Org. Khim. 6, (1970)
568).

If desired, the starting materials can also be

30 formed in situ in such a manner that they are not iso-

lated from the reaction mixture but immediately reacted
further to give the compounds of the formula I.

Thus, the compounds of the formula I can be

~ prepared by reducing a compound which otherwise cor-

35 . responds to the formula I, but contains one or more

reducible groups and/or C-C bonds instead of the hydrogen

atoms. '
. Suitable reducible groups are preferably carbonyl
. groups, in particular keto groups, furthermore, for



The correspondi ng carboxylic acids and al cohols or phenols are known or can
be prepared in analogy to known processes. 15 Thi ophenol s can be
prepared, for exanple, by reacting the correspondi ng benzene derivatives
wi'th chlorosul fonic acid and then reducingj4he product, for exanple using
zinc/dilute hydrochloric acid, or reacting the correspondi ng phenol '

derivatives w t BxdinpRehYfred0or enteziFikd gla&bﬁlaaiohbﬁno&ew@iﬁg the

C
product, as described,in 3,.434,.335. Suitable regcfive derivatives _of the
carboxyl i ¢ aci dga;‘rgm P8HE§E$\‘&°I9ﬁhp | Freferyed,stazting, mteriale,s
the chlorides afidrbthei detdnctionhhaver theh€o2mulaalhysdutdean E@ht@iﬁhr@ e
even m xed anhydg,] .dess e ' articular alkyl, esters, havi ng
1-4 carbon atorrgﬂ:%g?‘ﬁ’e‘gékk;? ”gé oség éﬁ?}éﬁ?’ga?%%%t ir\}élgde'?‘f(ﬂi?‘? ePhf 8 he
al cohol s an8 phewelohssangoming:r andfopaat | «CH=MH- hgroupr dnstedidngoB0a

nmet al al cohol atg % e f .0 alskealsi t UCIheflS

sodi um or pot assiégfcsnﬁe es‘?%rlaflldggtfi %aﬁdqdégﬁgggé’g‘?sﬁefaéa%i ég rohu 2in
the presence of FRRUPnBRA/0E pefreeyory tugctipnaliy: (Enrsepampbecinr Shen

particul ar et heformueh s g-toldenesITdhate ) th6di¥ied O groty EnBEbkh
et her, THF, di oxgng gr ani sol e, ketones such as, for exanple, "acetone,
hex

but anone or cycP Xeﬁg,geﬁnﬂ']g?'such as, for exanple, DMV or
hexanet hyl p@osphori ¢ tr Thei dedudtyion curb bescavebedsout pricxx aampleyebyene,

t ol uene or xyle e - - = rbons such as, for .o
exanpl e, car )l;o nggg?rﬂgéggoﬁgggg%%?%? o?r%t%%@ r&% r(%t%r §§%I"8F5‘e?ﬁﬂ'§n8 and
sul f oxi des suchand, abenteR8ffpad pressnyessbetwaencabeoutulfandnd0oi bax
further processjjhorad héngrePaiciveiit Of gbFe eie#g‘i.%ggzcgﬁo%hesﬁ&{mdha L

an aryl halide is reacted with an olefinint tertrary
anine and a pal PEEbaRPLat STRANQL O gsopXpopanpl, amefthex. such 1889
146) . Exanpbes tétsahyydbbfusai! (TBF) 086 dickane, an ester such as ethyl

acetate, a carboxylic acid such as acetic acid or a

hydrocarbon such as cyclohexane. Suitable catalysts are

advantageously noble metals such as Pt or Pd, which can

be used in the form of oxides (for example PtO,, PdO) on

20 a support (for example Pd on carbon, calcium carbonate or
strontium carbonate) or in finely divided form.

Ketones can also be reduced by the methods of

Clemmensen {(using 2zinc, amalgamated zinc or tin and

hydrochloric acid, advantageously in aqueous-alcoholic

25 solution or in heterogeneous phase using water/toluene at

temperatures between about 80 and 120°) or Wolff-Kishner

(using hydrazine, advantageously in the presence of

alkali such as KOH or NaOH in a high-boiling solvent such

as diethylene glycol or triethylene glycol at tempera-

30 tures between about 100 and 200°) to give the correspond-

ing compounds of the formula I containing alkyl groups

and/or -CH,CH,- bridges.

'~ Another possibility are reductions using complex

hydrides. For example, arylsulfonyloxy groups can be

35 ._ removed reductively using LiAlH,, in particular p-

‘ toluenesulfonyloxymethyl groups can be reduced to methyl

groups, advantageously in an inert solvent such as

diethyl ether or THF at temperatures between about 0 and

. 100°. Double bonds can be hydrogenated using NaBH, or



chl orides, bromi des and iodides in particular bromdes 10 and i odi des.
The tertiary am nes which are necessary for the successful conpletion of
tRe coupling reaction, such as, for exanple, triethylamne, are also

sth tabl e as sol vents. ‘Exanpl es of suitableﬁfailadiun1cata|ysts are

pall adiumsalts, in particular Pd(I1) acetate, in com 15 bi nation with

organi c phosphoEEigghggﬁgﬁgggaggaesyﬁhmgéhaﬁgi.exanple, triaryl phosphanes.

This reaction can oyt 1 n_the presence or absence of an inert
sol vent at tenperat ur esCOBPREBBASBE: thejforpwla, dy yhigh)\cothezwipe

ﬁxgrrpl es OL suibabtesgegd eelmtﬁbmﬂl awtrt,rili/ge&;mf uﬁascg@ql bﬁwbhl d'yllanar
ydro- carbons sugh as bepzepe qgr tpl uenge. ny, of the ar al i des and
ol efins used asrg‘g&f*iﬁg ﬁﬁFng‘§| s°§r eftﬁmr@?ﬁaﬁ‘ﬁ/ 5?5‘?'1%3186! oFaPan%ﬁe
prepar ed by5prooridégedpowfdy onexdmple erwithe, DDQr gdichlerodicyano-
hal ogenati on of respongi e ounds or by elimnation
reacti ons of thEggéPﬁé§§8§§?n§ﬁa nggﬁggg% %%}§§E§§ For exanple, stilbene
derivatives can be prep§F§§an°Fh#benﬁﬁﬁaﬂlaTﬁecgpiFEéﬁebechtalgsdbbY

TEaning phosShb SR nRIOE ok e pppay sy cat for

L u | ording.to i.g. er, it.is als

hoobrbi e o pr cEHRAY: FPAREIEE SRECYREIVFE) IvASH akdRiaHA, su, pbiReTecd o
acetyl ene 10st etHedtr teactlivei defiyathves) of2By( tBe€OPCOr méthodhdDCCn=let t .

27, 1171 (1986) )« re, aromatics can be coupl ed by
reacting aryl hQFF§§%°&FFH1§F§PFF%£§§§p unds. Preferably, these reactions

are carried out with thFhed¢iorrespondingacarpoxylichagidsf sndepdesholsa
pal | adi um(O) cogpl herdlid dte SRhoR! 8rSkah e Pk PO #hallb§y to
tenperatures, for - 17 - exanple in boiling | ene, under a prolective
gas. Couplings knownkpPregesgeRpounds with aryl halides can be carried out

anal ogousl ysto the procegiophesablBecdly BeO piépured, Fogi sékample, Wyl | ani
and A Sllvelrarggc ingg'ng'Cagg}eégbnéggg(]égégéne derivatives with
chlorosulfonic acid and then reducing the product, for
example using zinc/dilute hydrochloric acid, or reacting
" the corresponding phenol derivatives with dimethyl-
20 carbamoyl chloride and then rearranging the product, as
described in DE 3,434,335.

Suitable reactive derivatives of the carboxylic
acids mentioned are in particular acid halides, in
particular the chlorides and bromides, furthermore the

25 anhydrides, for example even mixed anhydrides, azides or
esters, in particular alkyl esters having 1-4 carbon
atoms in the alkyl group.

Suitable reactive derivatives of the alcohols and
‘phenols mentioned are in particular the corresponding

30 metal alcoholates or phenolates, preferably of an alkali
metal such as sodium or potassium.

The esterification is advantageously carried out
in the presence of an inert solvent. Very suitable for
this purpose are in particular ethers such as, for

35 - éxample, diethyl ether, di-n-butyl ether, THF, dioxane or
) anisole, ketones such as, for example, acetone, butanone
or cyclohexanone, amides such as, for example, DMF or
hexamethylphosphoric triamide, hydrocarbons such as, for

. example, benzéne, toluene or xylene, halogenated hydro-



Tolans of the fornmula | can also be prepared via the
Fritsch-Buttenberg-Wechell rearrangenent (Ann. 279, 319, 332, 1984), in
whi ch 1, 1-di aryl - 2- hal ogenoet hyl enes are rearranged to diarylacetylenes in
t e presence of 10 strong bases. Tol angsqpf_the fornula | can al so be
prepared by brom nation of the correspondi ng stilbenes, followed by
dehydrohal 00enaLh3Bonk! biicROSESD! Gdr° Usgnblie VA AR N i dd1G | ON
whi ch are known per se tlon ere_In nore (fe alll t'riles
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hydr o- carbons h en . I 0

DMF. The abovem%ﬁ@%ﬁggg ?’%d%% %[g%e J%orrm ?.né) ar goige prepar ee(?aby
reacting tR@ conndspodd-dng-aﬂhs hertiiaty amines a'!illﬁh e mesesgary ot
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i cation of the_¢ n y efg of
t he correspondi R i&ﬁ@ﬁ%ﬁ\sdéaﬁq:é] d{rhxg‘%few PngIl) &‘geﬁaeéﬂvant aé’é‘ousl y

first convdbtedbimation with organic phosphorus(III) compounds such as,
for example, triarylphosphanes. This reaction can be

carried out in the presence or absence of an inert
solvent at temperatures between about 0° and 150°,
preferably between 20° and 100°; examples of suitable
20 solvents are nitriles such as acetonitrile or hydro-
carbons such as benzene or toluene. Many of the aryl
halides and olefins used as starting materials are
commercially available or can be prepared by processes
known from the literature, for example by halogenation of
25 the corresponding parent compounds or by elimination
reactions of the corresponding alcohols or halides.

For example, stilbene derivatives can be prepared
in this manner. The stilbenes can also be prepared by
reaction of a 4-substituted benzaldehyde with the cor-

30 responding phosphorus ylide according to Wittig. However,
it is also possible to prepare tolans of the formula I by
using monosubstituted acetylene instead of the olefin
(Synt'hesis 627 (1980) or Tetrahedron Lett. 27, 1171
(1986)).

35 Furthermore, aromatics can be coupled by readting

aryl halides with aryltin compounds. Preferably, these
. reactions are carried out with the addition of a catalyst

such as, for example, a palladium(0) complex in inert
_ solvents such as hydrocarbons at high temperatures, for



a corresponding netal derivative, for exanple converted into a
corresponding al kali netal al coholate or alkali 5 nmet al phenol ate by
treatment with NaH, [err], NaOH, KOH [err]. This derivative can then be
réacted with the correspondi ng al kyl haILd al kyl sulfonate or dialkyl
sul fate, advantageously in an inert solven? such as, for exanple, acetone,

1, 2-dinmeth
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at tenperatures between about

[err]. The nitriles of m@pflémm of laberiny s compoynds with Ayl hadddesy t he
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net a ani syc s, for. exanpl.e,
NaCN, KCN or [eb¥]B+PorKiRgmke W?ﬂaitw'plreé%ngéggﬁnbyﬂ‘a v §ilveira, dn
Eoltvent [sucb] asJg. ng Cheia! gg_,DB’Esor(luqa\)zthyl pyr- rolidone at terrper at ur es

etween [err
sub- stituted by at’ Ieagt‘ﬂgﬁ‘gog% aﬁ%’f‘&?gone %FJO%I% g}'leg;
obtai ned fromt MaecEmgpbnamgeabazgnvlmball sreargangemant dfmt!he 279:
di=azoni um gr oup 3h@r, Q3f2| ugoel aiﬁnwicﬁor ﬁ-m%i hal¥gehctithyd dhed he
eriVv

met hods of Schie Di t dith
derivatives of | ngnp’fﬁm%f‘q ago %&5&%§§E9nﬁ?eﬂﬁ$ eﬁ%ipgéﬁsﬁ’ﬁh °&fe t he
correspondilog ateondebasesef one of its reactive derivatives) with a
suitable 1,3-diol (or O%ﬂhefthaf?*ehe EG2Ah1N °r 4l ‘@i dd B ﬁ&r i

re I've as for

1, 3- d|th|ol prefer- ably"i an rnert so

exanpl e, benzepbrsﬂimmweq;nm aqerzrespopsdings stidpenese foddowed Xy d
such as sul furi gek ohb%z;ehatiaulfpelpsqs“dshmwtbobwwhfamactmsi at

LorT] and [ orr] OfsthtAoFRaPELEn wELcR A1 A0 peF b %&‘ﬁﬁ%?%l%ﬁe s

are prinarilby ahetral in Sore dbt'alié.al dehydes and 1,3-diols or 1,3- dit h| ol s
mentioned and their reaghiryq1de" 4@ tK8S Rrhula I can be prepared by
dehydrating the corresponding amides, for example those
which have a CONH, group instead of the radical CN. The
amides are obtainable, for example, from the correspond-
20 ing esters or acid halides by reaction with ammonia.
Examples of suitable dehydrating agents are inorganic
acid chlorides such as SOCl,, PCl,, PCl,, POCl,, SO,Cl,,
cocl,, furthermore P,0,, P,S;, AlCl, (for example as double
salt with NaCl), aromatic sulfonic acids and sulfonyl
25 halides. This reaction can be carried out in the presence
or absence of an inert solvent at temperatures between
about 0° and 150°; examples of suitable solvents are
bases such as pyridine or triethylamine, aromatic hydro-
carbons such as benzene, toluene or xylene or amides such
30 as DMF.

The abovementioned nitriles of the formula I can
also be prepared by reacting the corresponding acid
halides,- preferably the chlorides, with sulfamide,

~ advantageously in an inert solvent such as, for example,
35 tetramethylene sulfone at temperatures between about 80°
and 150°, preferably at 120°. After conventional work-up,

the nitriles can be isolated directly.

Ethers of the formula I are available by etheri-

_ fication of the corresponding hydroxy compounds,



-19- known and others can be prepared without difficulties by standard
processes of organic chem stry from conpounds known fromthe literature.
For exanple, the al dehydes are avail abl e by oxidation of the corresponding
al'cohols or 5 = by reduction of nitriles gg the corresponding carboxylic -
acids or their derivatives, the diols by reduction of the correspondi ng

diesters and t I t r d th
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cycl ohexyl cycl ohexan S e c
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cycl ohexyl cycl onmuezo cqndohé&% cycl ohexenes,
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cycl ohexyl pyri dpated Bcreact coEFARRABAING GhinEine, REApiDe of

cycl ohexyl 14, 3- ﬂbdiﬁél@dilﬁpouﬂds Z:ﬂtM%eﬂbkniJMCn:BSm.t’h a ¢yanddehepyeféebanes,

1- phenyl - 2-cycl ohexyl et hane I
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e o B et e S a e TP Y 28onent s of media
according 20 the inventCompounds of the formula I :Ln wh:.ch A! is sub-
stituted by at least one F atom and/or one CN group can
also be obtained from the corresponding diazonium salts
by exchange of the diazonium group for a fluorine atom or
for a CN group, for example by the methods of Schiemann
25 or Sandmeyer. '

Dioxane derivatives or dithiane derivatives of
the formula I are advantageously prepared by reaction of
the corresponding aldehyde (or of one of its reactive
derivatives) with a suitable 1,3-diol (or one of its

30 reactive derivatives) or a suitable 1,3-dithiol, prefer-
ably in the presence of an inert solvent such as, for
example, benzene or toluene and/or a catalyst, for
example a strong acid such as sulfuric acid, benzene-

- sulfonic acid or p~toluenesulfonic acid, at temperatures

35 between about 20° and about 150°, preferably between 80°

and 120°. Suitable reactive derivatives of the starting
. materials are primarily acetals. - _

Some of the aldehydes and 1,3-diols or 1,3-

. dithiols mentioned and their reactive derivatives are



20 - can be characterized by formulae 1, 2, 3, 4 and 5: R-L-E-R'

1R L- COO E-R' 2 R -L-00C E-R' 3 [err]
4R - L-C=CE-R 51nthe fornulae 1, 2, 3, 4 and 5, L and
E” which can be identical or different, .ar@ each, independently of 5 one
anot her, a di val ent radical fromthe group consisting of -Phe-, -Cyc-,

- Phe- Phe-, - PthxQﬂin andVétke'fs .carP e prepared w@tﬁb&t dlﬂdfz&ﬁiesabji

their mrror whi ch Phe i unsubstlt t ed fI orlne subst it ut ed
1, 4- phenyl ene %’éd?%gt PIASe2598 ?I Epotnds " ©

_ geéegyl ene, Pyrknewﬁyfmmiﬂ@mdﬂﬁaﬂu;b.oropyexmph,zt'he dﬂ.;llehyﬂee aze
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pyri m di ne- 2, 5 Eﬂgﬁﬁ'a%?gl §¥ %aégigﬂ f’% éhi ésgl ox %é&gﬁgyélc?hols or
Pr ef er abl y, 5 onebpfreduct bon c@:ﬁ gxitmcidesa axs thec corsesppnélas Pyrboylsc
Prvent; on cont siancor Leely “eff"?ﬁ%xesai’“%?m e ot th
_ e

formulae 1, 2, 9°rHe§H‘B“Q’-n9nd\?oﬁgEﬁrE &HQ‘ éﬁg&‘éﬁt’e r’g%?ﬁ’gn@fSEp ‘e
gg’g;loﬁtel tng of Odﬁtle B{Sﬁﬁaﬁﬁoﬁdiﬁgrﬂlhamdes Afith tNa8Hws|y one or nore

nts are selecte t he ft

5, in which one of the ?g éﬁ&%aﬁé@‘& 'L?d{dgfro%?ﬁln ’tog tﬁeand
consi sti ng10f anveﬁbéonngr@#erahl:lytmmimr imdidddition $ol @@peerf moKet he
group consi sti nggﬁgf: ﬁﬁg %ordl%@e c?StheqﬁlventQéPé% fuﬁ:ﬁ@f’ cahd

-G Cyc-, and po one or onents are selected fromthe
conmpounds of thponen#al 3eto, 49: 3-11 Da&'ﬁéc!-llaFn4V\/ﬁPcﬁ°t remponeRkes Vexyy £

o gf'qe/ct ed ! ﬁﬁﬁiéﬁlﬂﬂ%ppfef@tﬁlﬂg tdesePiied O ccont s, Gr addi€ibhe-

the c oupds of the tial
nul ae la, 2a, 3%° 28e 08 %%r%r‘ﬁ’w R&EBEEUB ? the jmve Egi[ |a7 %%kyl
al kenyl k alkoxy25aldonponefitsqr These further components are preferably

selected from nematic or nematogenic (monotropic or
isotropic) substances, in particular substances from the
classes of azoxybenzenes, benzylideneanilines, biphenyls,
terphenyls, phenyl or cyclohexyl benzoates, phenyl or
20 cyclohexyl cyclohexanecarboxylates, phenyl or cyclohexyl
cyclohexylbenzoates, phenyl or cyclohexyl cyclohexyl-
cyclohexanecarboxylates, cyclohexylphenyl benzoates,
cyclohexylphenyl cyclohexanecarboxylates, cyclohexyl-
phenyl cyclohexylcyclohexanecarboxylates, phenylcyclo-

25 hexanes, cyclohexylbiphenyls, phenylcyclohexylcyclo-
hexanes, cyclohexylcyélohexanes , cyclohexylcyclohexenes,
cyclohexylcyclohexylcyclohexenes, 1,4-bis-cyclohexyl-
benzenes, 4,4’-bis-cyclohexylbiphenyls, phenyl-or cyclo-

- hexylpyrimidines, phenyl- or cyclchexylpyridines, phenyl-

30 or cyclohexyldioxanes, phenyl- or cyclohexyl-1,3-di-
thianes, 1,2-diphenylethanes, 1,2~dicyclohexylethanes, 1-
phenyl-2-cyclohexylethanes, l-cyclohexyl-2-(4~-phenyl-
cyclohexyl)ethanes, l-cyclchexyl-2-biphenylylethanes, 1-
phenyl=-2-cyclohexylphenylethanes, halogenated or un-

35 halogenated stilbenes, benzyl phenyl ethers, tolanes and

" substituted cinnamic acids. The 1,4-phenylene groups in
these compounds can also be fluorinated. '

The most important compounds which are suitable

_ as further components of media according to the invention



- 21 - al kanoyl oxy having up to 8 carbon atons. In nost of these conpounds,
R, and R' are different from one another and one of these radicals is in
ant cases al kyl or alkenyl. In the conmpounds of the partial formnulae |b,
2b, 3b, 4b 5 and 5b, R" is -CN; [err],_onC; or -NCS; in these for-

nmul ae, R has the nmeaning nentioned in the conpounds of the partial formnulae

la to 5a and i s Y dNaradterized %k ul vep, Qthgraygreations of
t he substituents intengmd for the conpoun OFQ}[Aﬁé ?orrml aea% , 3, 4 and
10 5 are common. MRW-DSE<dHESE substances or even mxtures thereof are

comrercial ly avail ablg, 256, Substances are ayail abl e by nmethods known
fromthe literature (ﬁl a#a‘#%‘%?'y to those net hodé. The nedi a according to
the invention prefer ®I9L~MWC-B=Rt ain, in addition3to the conponents from

the group of conpoungg . cfizl 3%1@61 and 5a (groug 1), also com ponents
fromthe group. of corgoun 3b, 4b and 5b ggroup 2), the relative

proportions of which as follows: 20 Goup 1: 20 to 90% in
particular 30 to 90% Group 2: 10 to 80% in particular 10 to 50% the sum
ofthe rel ative proportions of the conpounds according to the invention and
t he conpounds fromgroups 1 and 2 adding up to 100% 25 ~ The nedi a

according to the |nvent 'ﬁﬁt&beff%!i:ﬁtﬁh.ieCQmﬁ' n31 4 Cand’s, 'lf‘éiﬁftﬂ !ﬁrch
preferably 5 to 30% ou ds Cfﬁ%ln "to’the | ventlon Fur t

preference is gi®@fh G R&i areneaeh, indepsnd Q;’lﬁlelf Qﬁs to
90% of corrmoundﬁxeaamtﬁe&g aodivEleny atddival Erem3the mh@ daﬂﬁﬁbigv

contain three, five conpo ccor dj Q the |on JThe medi a
according to thg nvgh?l 6bn cé br?&%ﬁgg‘q H abﬁg h@? (:us rEE"As a _
rul e, the conponeridicer,ec ~di-Phel-v atidi ﬁGadpcananﬁethemm:ageamdgesa,t in
elevated 35 tgmehdlge {HY r[ﬁ?%?tﬂu x%léi&é-%st&'%%ééﬂi %-

crystalllne phases accordin I nven |on can
phenylene, Cyc is trans-1,4-cyclohexylene or 1,4-cyclo-

10 hexenylene, Pyr is pyrimidine-2,5-diyl or pyridine-2,5-
diyl, Dio is 1,3-dioxane~-2,5~diyl and G is 2-(trans-1,4-
cyclohexyl)ethyl, pyrimidine~2,5-diyl, pyridine~2,5-diyl
or 1,3-dioxane-2,5~diyl.

Preferably, one of the radicals L and E is Cyc,

15 Phe or Pyr. E is preferably Cyc, Phe or Phe-Cyc. Prefer-
ably, the media according to the invention contain one or
more components selected from the compounds of the
formulae 1, 2, 3} 4 and 5, in which L and E are selected
from the group consisting of Cyc, Phe and Pyr and simul-

20 taneously one or more components are selected from the
compounds of the formulae 1, 2, 3, 4 and 5, in which one
of the radicals . and E is selected from the group
consisting of Cyc, Phe and Pyr and the other radical is
selected from the group consisting of -Phe~Phe-, -Phe-

25 Cyec~-, =-Cyc-Cyc~-, -G-Phe- and -G-Cyc-, and possibly one or
more components are selected from the compounds of the
formulae 1, 2, 3, 4 and 5, in which the radicals L and E
‘are selected from the group consisting of -Phe-Cyc-,
-Cyc-Cyc-, -G-Phe- and -G-Cyc-.

. 30 R’ and R" in the compounds .of the partial for-
" mulae la, 2a, 3a, 4a and 5a are each, independently of
one another, alkyl, alkenyl, alkoxy, alkenyloxy or



nodi fied in such a manner that they can be used in all previously known
types of liquid crystal display ele- nents. This type of additive is known
to_one skilled in -22- the art and has been described in detail in the
litera- ture (H Kelker/R Hatz, Handbook g Liquid Crystals, Verlag
Chem e, Weinheim 1980). For exanple pl eoChroitic dyes to prepare col oured
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15 contain, in addition to the components from the group of
' compounds la, 2a, 3a, 4a and 5a (group 1), also com-
ponents from the group of compounds 1b, 2b, 3b, 4b and 5b
(group 2), the relative proportions of which are
" preferably as follows: |
20 Group l: 20 to 90%, in particular 30 to 90%,
Group 2: 10 to 80%, in particular 10 to 50%,
the sum of the relative proportions of the compounds
according to the invention and the compounds from groups
1 and 2 adding up to 100%.

25 The media according to the invention preferably
contain 1 to 40%, in particular preferably 5 to 30%, of
compounds according to the invention. Further preference
is given to media containing more than 40%, in particular
45 to 90%, of compounds according to the invention. The

30 media preferably contain three, four or five compounds
according to the invention.

The media according to the invention are prepared

in a manner customary per se. As a rule, the components

- are dissolved in one another, advantageously at elevated
35 temperature. By means of suitable additives, the liguid-
. crystalline phases according to the invention can be
modified in such a manner that they can be used in all
previously known types of liquid crystal display ele-

. ments. This type of additive is known to one skilled in



bi phenyl, 13.6 g of NaCH, 100 ml of water and 150 ml of 35 dioxane is
heated to [err] with stirring. 10 g of chloro- difluoronethane are passed
|nto the cool ed two-phase mxture with vigorous stirring. The reaction
mXxture is poured into water, and the pro t_is extracted with - 23 -
petrol eum et her. The organic phase is dried over [err], evaporated, and the

residue is fil tEhédaIr'Er anah ﬁsswern %ésga-}baal 150 wER 1951180 il N1alapE-et her

as eluent. The product is recry ize rom acetonitrile, Calourless 5
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15 tropy (589 nm, 20°C) and v:.scos:.ty (mm*/sec) was deter-
mined at 20°C,

"Usual work-up" means: if desired, water is
added, the product is extracted with methylene chloride,
diethyl ether or toluene, the organic phase is separated

20 off, dried, evaporated, and the product is purified by
distillation under reduced pressure or crystallization
and/or chromatography. The following abbreviations are

used:
DAST diethylaminosulfur trifluoride
25 DCC dicyclohexylcarbodiimide
pDQ dichlorodicyanobenzoquinone
DIBALH diisobutylaluminum hydride
KOT potassium t-butoxide
THF tetrahydrofuran
30 pTSOH p-toluenesulfonic acid
Example 1

4-Difluoromethoxy-4 ’~octoxy-biphenyl
A mixture of 20 g of 4-hydroxy-4‘-octyloxy-
. b:.phenyl, 13.6 g of NaOH, 100 ml of water and 150 ml of
35 dioxane is heated to 70°C with stirring. 10 g of chloro-
difluoromethane are passed into the cooled two-phase
mixture with vigorous stirring. The reaction mixture is
. poured into water, and the product is extracted with



napht hal ene di fl uor onet hoxy- 4- (trans-4-ethyl cycl ohexyl ) -benzene

di,fl uor omet hoxy-4-(trans-4-propyl cycl ohexyl)-benzene 35 mp.: [err],
c.p.: [err] (extrapolated), An - 0.035, viscosity: 5; -

difl uor onet hoxy- 4- (trans-4-butyl cycl ohexyl b benzene - 24 - mp.:. [err],
c.p. [err] (extrapolated), An 0.043, viscosity: 6;

di f I uor omet hoxy T ﬁ?éyylﬂgl A

Cerrl . An = # -d i ty Aanilo PHIFS 1S Bited [GVdd NLSB, ;

di f 1 uor onet hoxy-%’a(aqraﬁtﬁ Ml'@}& raridye ifenfilkered through a short
di f 1 uor omet hoxy gk Xiidsange 11 eepﬁmhcushaaeis&t}omaaieaeher as eluent. The

dlfluoronethoxy 4- ns; 4- oct nex benzene
di f I uor onet hoxy BE q,c}n st9.- %ﬁé’ #y/%i&'@é % 9L ARekenitrile. Colourless
gi L! ?lor onet ts;))ﬁydty(sta]ras %deobtaxnédhemyb) b&nlecel tip.: 20°C (extra-
-di fl uoronet hoxy-+2' y
4-di fl uor onet ho;%/ﬂ]%?e?) 'd|Af'+ uor‘g 0}3 H%%?’\éﬂ‘l%?ﬁegg
4-di fl uoromet hoxy-2', 3' ‘Rhid Iﬁnirbvd.ng)mqmprbpphredyhnalogously:
4>di f | uor onet hom&iﬁm E ﬁ f"
4-di f | uor onet ho&d}f]&l uor,a, 4 pent oXYy- en 15
4-di f| uor onet ho Q’Eﬂ“ﬁ
4- SIH uor orgx Eowfﬁmrbﬁd fdlulﬁf W— Eh&ﬁﬁ '
4-di f | uor omet ho | or.Q X
-di f1 uor onet ho;% ‘%’f'@' ‘ﬂ‘&’?j 3’&# i% g’r‘g ¢+ M.p.: 122°C, An =
-di f1 uor onet hoX+-186 3' - di f | uor o- 4' - decoxy- bi phenyl 20
di f | uor onet hoxgy: fﬁ“’lgi"H } ﬁ%B‘Eb’b g &1
di f1 uor onet hox ‘%‘ ’@’ - 6t yI E ?‘
di f1 uor onet ho>&]/' ilp ny
g! ; : uor omst Eowﬁl?uoffiﬁﬁlﬁ %ttbxﬁ}hahgn&h -
-di f I uor onet ho | or 0 en
difIuoromatho>§yd§5‘ﬂ(§l Fﬂmi‘ﬁ@wﬁgﬁ %
di f1 uor onet hoﬁyhdz.ﬂ.’ﬂombnfdthnxyd -Idepb;:y-bn.phenyl
di f1 uor onmet ho 4 o]
di fl uor onet ho%c%flgnghﬁ 3 - %%%‘plb?g §E§/‘ 1
di f | uor onet hodyeiflporemethoxy=4 = biphenay¥l 30
di f1 uor orpet h0>1}"'(4-dﬁ.faﬁ6r8meﬁhaﬁypﬁéﬁfl]3)’\-y4-ethyl-b:.cyclo[2 2. 2]octane
4-difluoromethoxy-4‘-propyl-biphenyl, m.p.: 84°C,
c.p. (extrapolated): -30°C viscosity: 6
4-difluoromethoxy-4‘-butyl-biphenyl
4-difluoromethoxy-4/-pentyl-biphenyl

PRERERPEEREE DY

25 4-difluoromethoxy-4‘-hexyl-biphenyl
4-difluoromethoxy-4‘-heptyl-biphenyl
4-difluoromethoxy-4‘-nonyl-biphenyl
4-difluoromethoxy-4‘-decyl-biphenyl

l1-propyl=-3-(4-difluoromethoxyphenyl-4’~-yl)~-cyclobutane

30 6-(4-difluoromethoxyphenyl)-2-methyl-naphthalene
6-(4-difluoromethoxyphenyl)-2-methyl~-1,2,3,4-tetrahydro~
naphthalene

difluoromethoxy-4-(trans-4-ethylcyclohexyl)-benzene
difluoromethoxy-4-( trans-4 -propylcyclohexyl)-benzene
35 m.p.: =-15°C, c.p.: =40°C (extrapolated), An = 0.035,
viscosity: 5; '
- difluoroﬁethoxy—ll- (trans-4-butylcyclohexyl)-benzene



oronet hoxy-4' - met hyl -t er phenyl 4-difl uoronet hoxy-4'-ethyl -t er phenyl
or onet hoxy-4' - propyl -terphenyl 4-difl uoronethoxy-4'-butyl-terphenyl
-di fl uor omet hoxy-4' -pentyl -terphenyl, mp.: [err], c.p.: [err] -
-di fl uor omet hoxy- 4' - hexyl -t er phenyl - .
uor onet hoxy-4' - heptyl -t er phenyl 4- di%*uoronethoxy 4' -octyl -terphenyl
uor omet hoyypd's- Ngeg - terphenwsgect- qbgd:y?f,g W AUadecylg, roqr3phenyl
uor omret hox t rans- 4-net hyl cycl ohexyl I phen
uoronethoY§32°s%FYan§!4 et hyl cycl ohexyl ) - bi phenyl

uor oret hodyfinofbmethokypdeprranstsrpentytdydilvhivstyl yRenzdrd I | .
err], An - 0. 17? % 0 osit 74
uoronethoyyp4'- t angfgfbut§?cgbl6ﬂexy?)-§ﬁiﬂ¥ﬁﬁﬁ AR

uor onBt hodg.faduogomabbokypén(hranstérhexyloyelitexyl ) thenzeresrr ],
[err] - -
uoronethoﬁlfiu3%5mgﬁg°ﬁyhéx§r§3% fopsTiriehpr) benzene
uoronethoﬂ}fluDFPP&ﬁBOKYHQp(?FE?%TQh@R?Y lohexyl)rdbenzene

UOFO”EthOﬁlfiuofbhiﬂﬁoﬁyglL!hﬁ&ﬁb“ﬂ£ﬁ&ﬁ§ éiﬁﬁbﬂyl)—benzene

or omet hofy EfuakbRahBoRYRcy FEREPoheieryL 1)-benzene
- (4-di fl uoronet hoxyphenyl)-transtrans- bicycl ohexyl 20

'uorf{rgt ka8 SR HALOUSE NIKUBLPULISd Allteul b a0 e

u
u

—n —h
__'_'_____-h-b_-_

—r—l-—h—h—h—h—h
—hj—————

h | - uor one -trans rans bicyc

4 propyl (4 érdmﬁénongmnbﬁypmegyby’tdaﬁbu¢;psﬁ1neth§xy-hxnhenx$qu mp.:
[err], c. p [eﬂﬁhufﬁﬁoroﬂe@§3x¥¥23CQ£*H¥£1&3&0-4'rFro%?§X7bk?hen 1

4- |sopropyl & i 1 uor onet hen¥ -tran ,tra hex
4-butyl -4" - (4-d rﬁeSisﬁspnekyﬁHXngr) 37 rdhfluerord frhytaxy-bip
4-d1f1uoromethoxy-2‘,3'—d1fluoro-4'-pentoxy-blphenyl

15 4-difluoromethoxy-2‘,3’~difluoro-4‘-hexoxy-biphenyl
4-difluoromethoxy-2‘,3’~-difluoro~4‘-heptoxy-biphenyl
4-difluoromethoxy-2‘,3’-difluoro-4’-octoxy-biphenyl
4-difluoromethoxy~-2‘,3’~difluoro-4’-nonoxy-biphenyl
4-difluoromethoxy-2‘,3’~difluoro-4’~decoxy-biphenyl

20 4-difluoromethoxy-2‘,3’-difluoro-4’-methyl-biphenyl
4-difluoromethoxy-2‘,3’-difluoro-4‘~-ethyl~biphenyl
'4-difluoromethoxy-2‘,3’~difluoro-4‘-propyl-biphenyl
4-difluoromethoxy-2‘,3’~-difluoro~4‘’~butyl-biphenyl
4~-difluoromethoxy-2’,3’~-difluoro~4‘-pentyl-biphenyl

25 4-difluoromethoxy-2’,3’-difluoro~-4’-hexyl-biphenyl
4-difluoromethoxy-2‘,3’~difluoro=-4’-heptyl-biphenyl
4~difluoromethoxy-2’,3’~difluoro-4’'-octyl-biphenyl
4-difluoromethoxy-2‘,3’~-difluoro-4’-nonyl-biphenyl
4-difluoromethoxy-2’,3’~-difluoro-4’-decyl-biphenyl

30 4-difluoromethoxy=-4’~cyano-3’-fluorobiphenyl

4-difluoromethoxy-4‘-methyl-terphenyl
4-difluoromethoxy-4‘/-ethyl-terphenyl
4-difluoromethoxy-4‘’-propyl-terphenyl
4~-difluoromethoxy~-4‘~butyl-terphenyl _
35 4-difluorométhoxy-4'-pentyl-terphenyl, m.p.s 223°C, c.p.?
. 241°cC



4- met hoxyet hyl - 4' - (4-di fl uor onet hoxyphenyl ) -transtrans- bicycl ohexyl

4-pentyl -4' - (4-difluoronet hoxyphenyl)-tran ,trans-bi- cycl ohexyl 35
4 hexyl 4 - (4-dif luoronethoxyphenyl) -transtrans-bicyclo- hexyl

eptyl - (4-dif|uoronethoxyphenyl)-trgng trans- bi - - 26 - cycl ohexyl
4 octyl - 4 - (4-difluoronet hoxyphenyl) -tra gtrans bi cycl o- hexyl

4-nonyl - 4' - (4- digd Iugyéyggﬂq¥yn@a. St cyclo- 5 hexyl
4-decyl -4' - (4- drﬂﬁﬁgonet oxyp ns, tr g?cyclo- hexyl
1- (4- di fI uor onetdnsdiinarame ‘{’Wf‘éﬂﬁ’@!’iﬁ’[ ?bPGHéxyl )- cycl ohexene 10

1- (4-di f I uor onetgradilirsrEnethdxy: erphleffexyl ) - cycl ohexene

(4 dif1 ﬂSiSﬁE%“"dayfﬁm“ergyﬂ-%etifa@%r Pig ngn&é?&?%%%bﬁ o)) 157 Gyel ohexene
i Ej g:;:ﬂgfgggthoxyphenyl)tjm??rggs 4- heztrgggrgﬁgi§¥;) cggfgﬁgiéﬁQGZO

i gj g:;:ﬂgigggthoxyﬁhenyl) 40%;;32§(gr2€$ %;%clohexyl) cyclohexene
i§(j g:;:38;8gg?heﬁynhanxhknﬂmﬂ@hans1traaayhcuehghey&ibheﬁfl -sy hoi rene
1- E4 di f1 uor omt%%ﬂ?%ﬁﬁoéw&n-(‘f %ﬁgyéﬁéfp %&éﬁheﬁ@i ?%ane

m.p.: 82°C, c.p.: 169.4°C, An = 0.1

10 4—d1f1uoromethoxy-4'-(trans-4-buty1cyclohexy1)-biphenyl
4-difluoromethoxy-4 ‘- (trans-4~pentylcyclohexyl)-biphenyl,
m.p.s 67°C, c.p.: 161.8°C, An = 0.115
4-difluoromethoxy-4‘~(trans-4-hexylcyclohexyl)-biphenyl
4-difluoromethoxy-4 ‘- (trans-4-heptylcyclohexyl)-biphenyl

15 4~difluoromethoxy~-4‘~(trans-4~octylcyclohexyl)-biphenyl
4-difluoromethoxy-4’~-(trans-4-nonylcyclohexyl)-biphenyl

4~-difluoromethoxy-4‘-(trans-4~decylcyclohexyl)-biphenyl
4-methyl-4’-(4-difluoromethoxyphenyl)-trans,trans-
bicyclohexyl

20 4-trifluoromethyl-4’-(4-difluoromethoxyphenyl)~-trans,
trans-bicyclohexyl
4~-ethyl-4’-(4~-difluoromethoxyphenyl)-trans,trans-bicyclo~
hexyl _
4-propyl-4’-(4~difluoromethoxyphenyl)-trans,trans-bi-

25 cyclohexyl, m.p.: 39°C, c.p.: 148.6°C, An = 0.088,
viscosity: 16
4-isopropyl-4’~(4~difluoromethoxyphenyl)-trans,trans-
bicyclohexyl
4-butyl~4’-(4~difluoromethoxyphenyl)-trans,trans-bicyclo~-

30 hexyl
4-methoxyethy1-4'-(4-dif1uoromethoxypheny1)-trans,trans-
bicyclohexyl
4-pentyl-4’~(4-difluoromethoxyphenyl)~-trans,trans-bi-
cyclohexyl

35 . 4-~hexyl-4’-(4-difluoromethoxyphenyl)-trans,trans-bicyclo-
hexyl

. 4-heptyl-4'—(4-d1£1uoromethoxyphenyl)-trans trans—bl-



30 1- (4-di fl uoronet hoxyphenyl)-trans-4-(1-ethyl cycl ohexen-4-

yl ) -cycl ohexane 1-(4-difl uoronethoxyphenyl)-trans-4-(1-propylcycl ohexen-
4%y|)-cyc|ohexane 1- (4-di fl uoronet hoxyphenyl)-trans-4-(1-butyl cycl ohexen-4-
3 yl ) -cycl ohexane : _ -
1-(4-dif|uoronethoxyphenyl)-trans-4-(1:pmﬁﬁ®1cyclohexen- 4-yl)-cycl ohexane
-27- 1-(4-diflugro h phenyl)-trans-4-(1-hexyl cycl ohexen- 4-
yI)-cycIohexanec!9?§58¥§¥uoronethoxyphenyl)-trans-4-(1-hepty|c cl ohexen-
4-yl)-cycl ohexafeogtyl-4’~(4-difluoromethoxyphenyl)-trans, trans-bicyclo-
1-(4-dif|uoroneﬁﬁggiphenyl)-trans-4-(1-octy|cyclohexen-4- yl)-cycl ohexane
1- (4-difluoronetho yphenyl)-trgns-4- (1-nonyl cycl ohexen- 4- yI)-&yclghexane
1- ( 4- di f | uor ome#nBGBhzhyT {4 rdifluorome yihekeans, traps-bicyclo-

yl ) -cycl oheganehdxy®t hyl - 4' - (3-f| uor o- 4-di f | uor onet hoxyphenyl ) -trans,

“bi cycl ohexyk. 4-et byl ; 4. _di . ,
trans-bi cyel onekoneqEE L L3 Fio Rt dphelipl PIELMROB ISR kGRS ||
t rans, t rans- bi chexphexyl '

&propyl -4' - (3-fl uoro-4-difl uoronet hoxyphenyl)-trans, trans-bicyclohexyl,
mp.: [err], c.p.;.[& An = 0.10 - Ao -
butyl -4 - (3 ErbpeShEbmeranet RatRhanIl i trpaRsd -mpf by loyolohexyl)
trans- bi cycl oheeytldhereang! - 4' - (3-f | uor o- 4- di f | uor omet hoxyphenyl ) -trans,

trans- bi cyg 0hefﬂ4ggfméfoﬂééﬁﬂﬁﬂr&f)'-@-f(E%BQEELQEﬁ¥EE§BXHxé£§i‘TS1

trans-bicyc+ohex
4- heptyl - 4' - ( 3-¢Yebebexenef | uor onet hoxyphenyl )-trans, trans-bicycl ohexyl

4-octyl - 4" - ( 3- f { upsod{£Phbtbné EREkyIShefiylg k) tiansss -pr i dyiclvhlesiyd ) ¥ |
cyclohexene
1-(4~difluoromethoxyphenyl)~4-(trans-4-butylcyclohexyl)-

15 cyclohexene

' 1-(4~difluoromethoxyphenyl)-4-(trans-4-pentylcyclohexyl)-
cyclohexene
1-(4~-difluoromethoxyphenyl)~-4-(trans-4-hexylcyclohexyl)-
cyclohexene _

20 1-(4-difluoromethoxyphenyl)-4-(trans-4-heptylcyclohexyl)-
cyclohexene :
1-(4-difluoromethoxyphenyl)-4-(trans-4-octylcyclohexyl)-
cyclohexene
1-(4~difluoromethoxyphenyl)-4-(trans-4-nonylcyclohexyl)-

25 cyclohexene '
1-(4-dif1uorométhoxyphenyl)-4-(trans-4-decy1cyglohexy1)-
cyclohexene
1-(4-difluoromethoxyphenyl)~-trans-4-(1l-methylcyclohexen-
4-yl)=-cyclohexane

30 1-(4-difluoromethoxyphenyl)-trans-4-(1l-ethylcyclohexen-4-
yl)-cyclohexane '
1-(4-di£1uoromethoxypheny1)-t:ans-4-(l-propylcyclohexen-
4-yl)-cyclohexane

i 1-(4~difluoromethoxyphenyl)~-trans-4-(1-butylcyclohexen-4~

35- yl)~-cyclohexane
1-(4-difluoromethoxyphenyl)-trans-44(l-pentylcyclohexen-
4-yl)-cyclohexane '



4-nonyl - 4" - (3-fl uoro-4-di fl uoronet hoxyphenyl)-trans, 30
trans-bi cycl ohexyl 4-decyl-4"'-(3-fluoro-4-difluoronethoxyphenyl)-trans,
tt.ans- bi cycl ohexyl The foll owi ng were prepared anal ogously fromthe
cotresponding thiols: -35  4- dlfluoronethyiﬁhlo 4' - met hyl - bi phenyl

4-di fl uoronet hyl t hi o-4' - et hyl - bi phenyl

4-di fl uor onet hy - Al
. dlfluoronethyFtR dj:l@h?%ﬁhgﬂbﬁ@ﬁﬂ%ﬁyl) trefifs~4-(1~hexylcyclohexen-4-
4- d|f|uoronethywﬂhrgynlopGMByB-blphenyl

i f1 uoromet hyhthiga - -g=(1- -
£1 uor onet hylt Eroaﬁflﬁg aﬁééhlp enynyl) trans-4-(1-heptylcyclohexen

f 1 uor onet hy Rriid =SYs KaBPpheny|
f'UOIO”Bthythuﬁdifiﬁﬁﬁbhehhbhyﬂhényl)-trans-4-(1-0ctylcyclohexen-4-
fl uor onet hyl ﬁhlo gﬁ§% bi phenyl

uoronethyltx 4= F}P Re met hyl cycl ohexyl ) - benzene

uor orret hyl t A-¢44difinoromethoxyphenyhtrangrdmi{dnponplcyclohexen-4-

uor onet hyl t propyl cycl ohexyl ) - benzene
uoronethyltﬂig % ?P%%? ebutylc%clohexyl) benzene

|

|

i

|

I

I

fl

I

i'f | uor onet hyl t Ard42ddflaezome pYbirebxaAna-¥a(lzdecylcyclohexen-4~
| uor oneglpyl t q.éy6qbﬁa§aﬁahexylcyclohexyl) benzene

| uor onet hyl t hi 0- 4-(trans-4-heptyl cycl ohexyl ) -benzene 15
Iuoronethylthio-4-(trans-4-octy|cyclohexyl)-benzehe
:uoronethyltﬂPueth&ﬂrdﬁs{Brﬁ&nproyékdﬁﬁlybxamcthnxmphenyl)-trans,

i
|
|
|
i

uoronethylt?kang %&E?giansgiiylcyclohexyl) benzene

f I uor onet hy met h Ic¥ilohexylg bi phenyl 20

| uor onet hy Rretbyd—-4(r{anfluocgen¢rdiElvnE PXYP )~trans,

f
::uorone%EyF%Ehaugigybuaa&xﬁipropylcyc:ohexyl) bi phenyl

uor o y i_0-
fl uor oggt hyI‘t Pr(?—p@'l %Y‘F‘E%%I ohex%%‘mg&mﬁ qxﬁf@ﬁﬂv;) -

trans,trans-bicyclohexyl

~4-propyl-4'-(3-fluoro-4-dif1noromethoxyphenyl)-trans,
trans-bicyclohexyl, m.p.: 33°C, c.p.: 144°C, An = 0.106
4-butyl-4’~(3-fluoro-4-difluoromethoxyphenyl)-trans,
20 trans-bicyclohexyl
4-pentyl-4’-(3-fluoro-4-difluoromethoxyphenyl)-trans,
trans-bicyclohexyl
4-hexyl-4’~-(3-fluoro-4~-difluoromethoxyphenyl)-trans,
trans-bicyclohexyl
25 4-hepty1-4'-(3—f1uoro-4-dlfluoromethoxyphenyl)-trans,
trans-bicyclohexyl
4-octyl-4’=-(3-fluoro-4~-difluoromethoxyphenyl)-trans,
trans-bicyclohexyl '
4-nonyl-4’-(3-fluoro-4-difluoromethoxyphenyl)~-trans,
30 trans-bicyclohexyl
4-decyl-4’~(3~-fluoro~4-difluoromethoxyphenyl)-trans,
trans-bicyclohexyl
The following were prepared analogously from the
corresponding thiols:
35 . 4-difluoromethylthio-4'-ﬁethyl-biphenyl
4-difluoromethylthio-4’-ethyl-biphenyl
. 4-dif1noromethylthio—4'-propyl-biphenyl



4-di fl uoronethyl thio-4 -(trans-4-hexyl cycl.ohexyl)-bi- phenyl 30
4-di fl uoronet hyl t hi o-4"-(trans-4-heptyl cycl ohexyl)- bi phenyl
4-di f | uoronet hyl t hi o-4' - (trans-4-octyl cycl ohexyl)-bi- phenyl
4*ﬂ!fluoronethylthio-4' - (trans-4-nonyl cyggohexyl) -bi- 35 phenyl
4-di fl uoronet hyl t hi o-4' - (trans-4-decyl cycl ohexyl)-bi- phenyl - 29-
Exanpl e 2 Di fl ugraighjexiomeehil ERYb=4/3bdt9xapighehyl benzene 17.2 g of
p-dlfluoronethOﬁyben al dehyd igggnergiallé gv |l abl e, from Fl uorochem Ltd.
(&®B)), 5 -10.4 gdéﬁiEPﬁyﬂﬁFﬁﬂ Yoo " ZRENEBY '€1B#e$Y¥SCH are heated to
?ﬁl|lﬂgtf0r 2 hqua%funoﬁaﬁgmhyqthiaLuennexﬁlbbipnuﬂpbration of the solvent,

e mxture is r up as,us < The fol | ow wer ey prepar ed anal ogousl y:
10 difluoroneﬁﬁéﬁsﬂfeg Yi?LéPa?oiﬁﬁP£Y$+§§B%ﬁE§%e ’ Y
g|;:uoronetBoxy4eaiﬁﬂuphohp$hwﬂ¢hin-n!ybptbkﬂhéphenyl .

i f1 uor omet hoxy,(_ dTL§ ] Rz4=}bhi e
d!fluoronethoxyﬁ(g§%§§%¥{ . i |g§%%-a-y¥#§g£n§§ﬁgghyl
di {1 uor onet hoxy 4¢slifdmopomethydithionss-geeyichinhenyd
gyiluoronethoxy-(S-octyI-1,3-dioxan-2-y|)-benzene

I f1 uoronet hoxy-(,.5-nonyl -1, 3-di Qxan- 2-yl)-benze
d!fluoronethoxyﬁ$§3HEE§PF%P§gghBQEHT§;éF%gﬁ ﬁ?gﬂﬁylcyclohexyl)-benzene
gbflugr?Pethoxyd&ﬂlﬁdﬁumathyithﬂhhﬁkqyrhnbeﬂyéthﬁleycﬂbheamlE“b*#zémmzéne

i fluqronet -4-15- ghs-4aethylcvclho - = -
di oxan- 2- yﬁ']0 be rﬁ@%ﬁ'ﬁ‘%ﬁ*‘%&é’lﬁﬁf&iﬁo? y (g¥-[a§¥( ? r gﬁéi‘gi%ﬂ%%o?m}%h%?&ﬁni 3-
di oxan- 2-yl | - bedddilmaticnethyd ity (+rppscdrbutylicyalgheyyl btanzene 3- 25
di oxan- 2-yl | - bergg et My I THIdV L (¢rhistiLpRAt§10081 ShexF] phBeitend  3-
difluoromethylthio-4-(trans-4-hexylcyclohexyl)-benzene
difluoromethylthio-4-(trans-4-heptylcyclohexyl)-benzene

15 difluoromethylthio-4-(trans-4-octylcyclohexyl)-benzene
difluoromethylthio-4-(trans-4-nonylcyclohexyl)-benzene
_difluoromethylthio-4-(trans-4-decylcyclohexyl)-benzene
4-difluoromethylthio-4’-(trans-4-methylcyclohexyl)-
biphenyl

20 4-difluoromethylthio-4’-(trans-4-ethylcyclohexyl)-bi-
phenyl
4-dif1uorqmethy1thio-4'-(trans-&-propylcyclohexyl)-
biphenyl
4-difluoromethylthio-4’~({trans-4-butylcyclohexyl)-bi-

25 phenyl
4-difluoromethylthio-4’~(trans-4-pentylcyclohexyl)-
biphenyl
4-difluoromethylthio-4’~(trans-4~hexylcyclohexyl)-bi-

. phenyl

30 4-difluoromethylthio-4’~-(trans-4-heptylcyclohexyl)-
biphenyl _
4-difluoromethylthio-4’-(trans-4-octylcyclohexyl)-bi-
phenyl
4-dif1uoromethylthio-4'-(trans-4~nony1cyclohexy1j-bi-

35 phenyl
4-difluoromethylthio-4‘~-(trans-4-decylcyclohexyl)-bi-
phenyl




di oxan-2-yl ] -benzene difl uoronethoxy-4-[5-(trans-4-hexyl cycl ohexyl)-1, 3-

di oxan-2-yl ] -benzene 30 di fl uor onet hoxy-4- [ 5-
(?rans-4-hepty|cyc|ohexyl) -1, 3- di oxan-2-yl]-benzene
df?luoronethoxy-4-[5-(trans-4-octy|cyclth@yL)-l,B- di oxan- 2-yl ] - benzene .
di f | uor onet hoxy-4-[5-(trans-4-nonyl cycl ohexyl)-1, 3- 35 di oxan-2-yl]-benzene

di f1 uor onet hox = dtgans-4-decyl cycl ohexyl)-1, 3- dioxan-2-yl]-benzene
- 30 - Exanple&¥éﬁh$¥uﬁ;onethox 4-(5-heptyl -1, 3- pyr|n1d| -2-yl)-benzene A

mxture of 2D¥fluoremethowys(IRERR ke ddé’ﬁ‘ﬁ%zd'é!ﬂ-. JOeRFERSChl or i de
(available fromthe nityyl® 5 vuadﬂmecQﬁaﬁfuaadumgthbhyhebeaIdéhﬂdée

hydr ochl ori de) and 31.8, f h I dial di
stirred at [er rr cegperel %!)ﬁ‘rs %Pﬁit On?FI 3} m%‘%ﬁ eI ?’tgg\il\l)a &eg?ﬁjal A
usual . mp.8 [em}l; Q\nof Gtind propanesiio]; ané 042 g of p-TsOHTAEef be#bﬂﬂng

wer e prepared
di f | uor oret hOX)aleél n?%/l_g 32 hours 1n 100 ml of toluene. After

yrimdin- Bggnzene
dliluoronethoxyeﬁakgréﬁh9¥ 9f3t59rPﬁiﬂFﬂt2 9 ture is worked up as
dif | uor onet hoxygdaa®; propyl -1, 3-pyri m di n- 2- yI) benzene, mp.: [err], c.p.
(extrapolated): [err]

. , = _0.150 i o-
di f | uor onet hoxy- 4- ( 5- bufﬁ?{?&i%ﬁls\ﬂ%?ﬁ glgﬁgaﬂ]gaé}éogously.
gizguorQnElOQ?ydﬂflﬁepeméyheiyef5vethylﬁlu3b4d98&nﬁﬁﬁyi3-hﬁq&enqeHr] An:
. , VI SCOSI
20 di 11 uor o EhERyCEORHERSETH P?*%uégfmk%ﬁi°z?a;ﬁ%ﬂa?§#gﬁ@' )-benzene
d|f|uoronethoxydnf160n9n9thgx$‘b§rp k=D qﬁggﬂgnyl)-benzene '
di f I uor onet hoxyaffiﬁoilSﬁ&hh&xi gsr-hea:flnl Zaydiomﬁ)-benzene

di f | uor onet hoxy- 4- ( 5- net

G 11 Uor omet hoxyd 4 LBoRPRek oy 3l SoRPRFYI T s55AL SRR rpenzene

di f | uor omey hoxyaé£ihoponeekpxyr§5ppetyldi p32didjameadie-benzene
difluoromethoxy-(5-nonyl-1,3-dioxan-2-yl)~benzene
difluoromethoxy-{5-decyl-1, 3-dioxan~2-yl)~-benzene

difluoromethoxy-4-[5-(trans~-4-methylcyclohexyl)-1,3~-
dioxan-2-yl]-benzene

20 difluoromethoxy-4-[5-(trans-4-ethylcyclohexyl)-1,3-
dioxan~2-yl]~benzene
difluoromethoxy-4-[5- (trans-A-propylcyclohexyl) -1,3-
dioxan-2-yl]-benzene
difluoromethoxy-4-[5-(trans-4-butylcyclohexyl)-1,3-

25 dioxan-2-yl]-benzene
difluoromethoxy-4-[5-(trans-4~-pentylcyclohexyl)-1,3-
dioxan-2-yl]}-benzene
difluoromethoxy-4-[5-(trans-4~-hexylcyclohexyl)-1,3~
dioxan-2-yl]-benzene

30 difluoromethoxy-4-[5~-(trans-4-heptylcyclohexyl)-1,3-
dioxan-2-yl]-benzene
diflﬁoromethoxy-4-[5-(trans-A-octylcyclohexyl)-1,3-
dioxan-2-yl])-benzene
&ifluoromethoxy-4—[5-(trans-4-nonylcyclohexy1)-1,3-

35 dioxan-2-yl}-benzene
difluoromethoxy-4-{5- (trans-4-decy1cyclohexy1) -1,3-
dioxan-2~-yl]-benzene



di f1 uor onet hoxy- 4-(5- but oxy- 1, 3- pyri m di n-2-yl) - benzene

di f1 uor omet hoxy-4- (5- pent oxy-1, 3-pyrimdin-2-yl)-benzene

di f-1 uor onet hoxy- 4- (5- hexoxy-1, 3-pyrimdin-2-yl)-benzene

dif | uor omet hoxy-- 4- (5- hept oxy-1, 3-pyrinidigs 2:yl)-benzene 30
di f | uor onet hoxy- 4- (5- oct oxy-1, 3- pyrinidin-%Eyl) benzene

g|;:uoronetﬂoxy_géfg_gggoxy 1, 3-pyrimdin-2-yl)-benzene
i f1uoronet hoxy=2-(5- rimdip
di f | uor omet hoxyD#£ 9°F9maﬁgoxynérh%rbyetﬁ%é&y333ﬂ_%Pléin'z-Yll'benzene
8Y¥:”1d'n Ehyl] benzeneA35mizturﬁ of I22 .2 g of -difluoromethoxy-

uor oret hoxy; 4 ram et cl ohex y dj nzene
dlfluoronethoxybﬁ Pgm%? h395§§ﬁ¥$£+§§e¥9§?1}§§1g EEOa ke nitk118
8y;:n1d|n 25y|]vhan2ﬂu£‘correénpndlng ethyl benzimidate hydrochloride)
| f1 uor onet hoxy I

afja 31} ”§f4hpe&¥'ﬁ&I&ﬂK&?ﬁa&eﬁbd%'HE%(HEEQhQi% kkbthgnzene

di f| uor onet hoxy- Elﬁyclohex¥
pyfi m di n- 2- yl]lﬂe at rs. After cooling, the

dpf | uor omet hOXymixi:Erét wmmp;ya obisual ) -1, Bs ¢ p26PC} denp2:yBR®Benzene

di fl uor onet hoxy.4 L c Iohexyl) 1, 3-
pyrim di n-2- yI]ABé ?éééa égpg%% ho¥§ 4-[5-( trans 4-octyl cycl ohexyl)-1, 3-

10 pyri mi@in-2-yl]- bengn§ollow1ng were prepared analogously:
di f | uor omet hoxyg nguykc n
di f | uor onet hoxy- ?§§9 P&%ﬁgoﬁydgcx%czstﬁfefy %yﬁ&mi&iﬁ‘!iylvéheﬁdedéiZene
pyrimi di n- 2- yl'] dp€Anexemethoxy- (5-tt -pyrlmldin-2-y1)-benzene

d|f|uoronethoxydifiﬁofamétnaﬁfoﬂ-psiﬁwﬁpyaﬂIﬂ&agyﬁ&mxdln-z-yl)-benzene,
ethyl)-1, 3-pyri md| n- %213@(4 benzen 0.150
di f1 uor omet hoxy®aPps. i Shdy- E?’Fﬁﬁ%g/c aked)s )-e‘%hyyf-= 50, vis-

1, 3- pyri m dBn- 2epislitiyanadne

g[LLg?ngfaPgfzgiiégﬁg%mgkﬁa§§-ﬂ-qsaﬂﬁkgxchOﬁegyfimléih-zfyiwdﬁeﬂzene

di f | uor omet hoxy pgopgmethgﬁz-ﬁrb@rg¢qg&;TAKgquxagquqrz-yl)-benzene,
1, 3-pyrimdin-2gyk sbenaenec,p.s 26°C, An: 0.13, viscosity: 14

w, !
Q|f|uoronethoxy 4f& J;adgt ans; _anhgxyicaog ¥rim1d1n-2-y1)-benzeue
20 difluoromethoxy-4-(5-octyl-1,3-pyrimidin-2~yl)-benzene
difluoromethoxy-4-(5-nonyl-1,3-pyrimidin-2-yl)~-benzene
difluqromethoxy-4-(5-decy1-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5-methoxy-1,3~pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5-ethoxy-~1,3-pyrimidin-2-yl)-benzene
25 difluoromethoxy-4-(5-propoxy-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5~-butoxy-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4~(5-pentoxy-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5-hexoxy-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5-heptoxy-1,3-pyrimidin-2-yl)-benzene
30 difluoromethoxy-4-(5-octoxy-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy-4-(5-nonoxy-1,3-pyrimidin-2-yl)-benzene.
difluoromethoxy-4-(5-decoxy-1,3-pyrimidin-2-yl)-benzene

_difluoromethoxy-4-[5-(trans-4-methylcyclohexy1)-1,3-
~ pyrimidin-2-yl]-benzene : ' '

35 difluoromethoxy-4-[5-(trans-4-ethylcyclohexyl)-1,3-
pyrimidin-2-yl]-benzene
difluoromethoxy-4-[5-(trans—4-propylcyclohexyl)-1,3-.

~ pyrimidin-2-yl]-benzene .



ethyl)-1,3-pyrimdin-2-yl]-benzene 25

di f I uor omet hoxy-4-[5-(2-(trans-4-hexyl cycl ohexyl)-ethyl)-
1,-3-pyrimdin-2-yl]-benzene

d¥¥ | uor omet hoxy- 4-[ 5- (2- (t r ans- 4- hept yl c_y(aloh_exyl ) -
ethyl)-1,3-pyrimdin-2-yl]-benzene
dgfL;?{ﬁfg}2?§¥§#F§§g%§§é§ﬁ$§?419?§ﬂ(%%&REBK¥Bhﬂ¥iHQé1oﬁQxy15-1,3-

di f | uor onet hoxyP¥rimidinr2ryhi-Rensele cycl ohexyl ) - et hyl ) -

1, 3- pyri zi di n- 2q¥ fh ve¥GméChoxy-4-[ 5~ (trans-4-pentylcyclohexyl) -1, 3~
d|f|uorpnpthoxy-4-¥g%é2-£%iagi;é-decxlcyclohexy )-ethyl)-

1, 3-pyri mi di n- 2PYFIMEEHDEAEY enzene ° sing 4- mercapt obenzonitrile
(a;alLablelSromﬂﬂflqpmunéthn&ybﬁ-qamﬁﬁrnmakﬂhhuxyi¢m¢lahbxmim-thoride
and thermal re tdoot bE i ng were prepared anal ogousl y: '
- 32- difluorongéﬁg €§Q4?(giﬂg?%§+%@¥%-pyrinidin-%-il)- benzene

¥

di f 1 uor onet hyl t di§laqrmethexy~4-ip- (hxans24 yhepbEisysd ohexyl)-1,3~
y?ageﬁzauéinidin-z-yl)- 5 benzene

gF;:uoronethylt 'Qiﬂiaﬁnpno? mi di 1
R e A GRS
LF?{ngégéizh:SpgriQSdﬁnngyll-?epy¢$Q1Qin-?-y;) -benzene 10
g!fIUoronettht ?g3g2 gfggf%?#ib§?%‘f?$%{ﬁﬂ?g?yrfkﬁgﬁgﬁﬁﬁsﬁaxYl"1'3'
i f1 uor omet hyl't RY5imidinradnyl]1bepsene v gi n-2-yi ) - benzene
g:;:38:82§§EY:Eﬁ%gi?ﬂ%?mhﬁ??xirg-nﬁﬂﬂﬁf&gg&4;ﬂﬁd¥ﬂﬁ¥mkoh5xyl)-1,3-
difluoroneth§|tB¥6424§%9£?ﬁ%§$¥9?%§%@¥{h?hik?z-&Y)z_bgﬁgéﬁge
di f1 uor onelsyl t difleocronetivoxy-4-150(3n( trans—d-methylcycdoheaxyl) -
difluoromethylt aifyfyLP; BUpPEYmid BaPyLyT] Heénzend ) - .
difluoramethoxy-4-[5-(2-(trqns-4-ethy1cyclohexy1)-ethyl)-
1,3-pyrimidin-2-yl)-benzene
difluoromethoxy~-4~-[5-(2~-(trans-4-propylcyclohexyl)-
20 ethyl)-l,3-pyrimidin-2-yl]-benzene
difluoromethoxy-4-[5-(2-(trans-4-butylcyclohexyl)-ethyl)-
1,3-pyrimidin-2-yl]~benzene
difluoromethoxy-4-[5-(2~-(trans-4-pentylcyclohexyl)-
ethyl)~-1,3-pyrimidin-2-yl]-benzene
25 difluoromethoxy-4-[5-(2~(trans-4-hexylcyclohexyl)-ethyl)-
1,3-pyrimidin-2-yl]-benzene

difluoromethoxy-4-[5-(2~-(trans-4-heptylcyclohexyl)-
ethyl)~-1,3-pyrimidin-2-yl)-benzene
difluoromethoxy=-4-[5=-(2~(trans-4-octylcyclohexyl)~ethyl)-
30 1,3-pyrimidin-2-ylj-benzene ' -
" difluoromethoxy-4-[5~-(2-(trans-4-nonylcyclohexyl)-ethyl)-
1,3-pyrimidin-2-yl}-benzene
'difluoromethoxy~-4-[5-(2-(trans-4-decylcyclohexyl)=-ethyl)-
i,3—pyrimidin-2-y1]-benzene
35 Using 4-mercaptobenzonitrile (available from 4-
. cyanophenol by reaction with dimethylcarbamoyl chloride
and thermal reatrangement), the following were prepared
_analogouslyé ' '



benzene difIuoronethylthio-4-(5-pentoxy-1,3-pyrinidin-2-y|)- benzene 25
di f1 uoronet hyl t hi o-4- (5- hexoxy-1, 3-pyrimdin-2-yl)- benzene
di.f | uor onet hyl t hi o- 4- (5- hept oxy- 1, 3- pyri m di n-2-yl)- benzene
di¥1 uor onet hyl t hi o- 4- (5- oct oxy- 1, 3- pyrindidgp-2-yl)- 30 benzene
g!;:uoronetﬂy:thlo 4- (5-nonoxy-1, 3-pyrimdin-2-yl)- benzene

i fl1 uoronet hyl t *F?Hy - -
di f | uor onet hoxy- Z 8? y¥Fgﬁ?q%/ ?lggﬁyégfﬁ F30ppzeMddin-2-y1)
d|f|uoronethoxybﬂnGQHGthylpyr|d|n 2-yl)-benzene

g: ]f : 38; gg: Egiydiﬂﬁngbtﬂafhmthﬂbnﬁ(S(J-étﬁﬁﬂzl‘%@pyrimdmﬂ-yl)-benzene
dlfluoronethox§ &ﬁé?ﬂéb% €% hgyi?1?/2§b§g§§& 1, 3-pyr1m1d1n- ~yl)-
dlfIuoronetboxyhéneanhexylpyr|d|n 2-yl)-benzene

i AV WA e
d|i|uoronethoxydiﬂﬂunerﬁt Yl&hAR (ﬁrEBB#M§‘¥x§QEH€1mldln‘ -yl)-

gw;:uoronetﬂoxy g an &pnylpyrldln 2-yl)-benzene
I f1 uor onet oxy ecyl
di f1 uor omet hoxy d4£ dFhigr ﬁ {gwsxﬁxagyrmdm-z-yl)-benzene

di fl uor OWEubOXYd‘if(lﬁtcﬁt'diiﬁéthyﬂ.rtdwb&-yw heptyie-103-pyrimidin-2-yl)-
dlfluoronethoxyhﬂn%g ropoxypyrldln 2-yl)-benzene
di f 1 uor onet hoxy 2 ut oxy r|d|n 2 gl) benzene
di f | uor onet hoxy dd-f1soxomedt: iorA-1SyPotykmbdrpyrimidin-2-yl)-benzene

di f | uor omet hoxyﬂﬁ%o&%ﬁ@%@l‘thdbﬂﬂ sl-h imidin-2-y1)-benzen
di f1 uor onet hoxy- 4- (5- hept 0x |d|2 g pyr§ in-2-yl)-benzene
di f | uor onet hoxy S4£A80F, 7 §¥? ﬁgpyr idin-2-yl)-benzene

d|f|uoroneuboxydaflumtométm&mhhxnwﬁw(5dmathoyyrlb@mayﬂimidln'Z’Y1)'
dlfluoronethoxyh% %% onoxypyridi n-2-yl)-benzene
di f | uor onmet hoxy- ecox yr|d|n 2- ylgrbenzene
4- d|fluoronethoﬂ}iﬂuQEpne yﬂ$P¥PIQTK gthoxyrt).3-pyrimidin-2-yl)-

benzene
difluoromethylthio-4~(5-propoxy-1,3-pyrimidin-2-yl)-
20 benzene
difluoromethylthio-4-(5-butoxy-1,3-pyrimidin-2-yl)-
benzene
difluoromethylthio-4-(5-pentoxy-1,3-pyrimidin-2-y1)-
benzene
25 dlfluoromethylthzo-4 (5-hexoxy-1,3-pyrimidin-2-yl)-
benzene
difluoromethylthio-4- (5-heptoxy-1 3-pyrimidin-2-yl)-
benzene
difluoromethylthio-4-(5-octoxy-1,3-pyrimidin-2-yl)-
30 benzene
difluoromethylthio-4-(5-nonoxy-1,3-pyrimidin-2—yl)-
benzene
d1f1uoromethy1th10—4 (5-decoxy-1, 3-pyrimidin-2-yl)-
benzene

35 difluoromethoxy-4-(5-methylpyridin~2-yl)-benzene
difluoromethoxy-4-(5-ethylpyridin-24y1)-henzene
difluoromethoxy-4-(5-propylpyridin-2-yl)-benzene

_ difluoromethoxy-4-(5~butylpyridin-2-yl)-benzene



20 bi phenyl 4-difl uoromet hoxy-4'-(5-ethyl-1,3-pyrimdin-2-yl)- biphen
4-di f| uor omet hoxy-4'-(5-propyl -1, 3-pyri mdin-2-yl)- biphenyl 25 P Y
4-di f | uor orret hoxy-4' - (5-but-yl -1, 3-pyri m di n-2-yl)- bi phenyl
4<%i f 1 uor omet hoxy- 4' - (5- pentyl -1, 3- pyri nj djgn2-yl ) - bipheny

4- d!fluoronethoxy 4 (5 hexyl 1, 3 pyrinidin 2-yl)- 3( bi phenyl
4-di fl uor omet hqgy éﬂﬁ?lbjti&ﬂﬂ%&a lmmﬁﬂﬂene
4- dlfluoronethoxy 4 5 oct I-1 3 r|m en

4- di f | uor omet hd3d£lm 74 y#?*ﬂ é?%h%z ﬁi)

d ;;as;rzs;““ﬁﬂzﬁﬂsﬁ:w-;w*zwwwwwm S pms
11 _ ro
nonobenzyl et he jﬂj, %é’-if é% %ﬁo%ﬂi/(\’/'ta eiﬁll guyzigog)e% Z 3:1132222
are heated $0 [&:I‘.ﬂuardﬂaishoxy-fhgiludm-{! kbcwﬂpymdinuérnhrhanéeaee
passed into the L g -
_f - t .
e Poured 1 nt o SEFEpEroHbEbREr AL S NRPIE Bl 2 v -pRRdrRT | BT LTS
p r
The organic phaéaflgouome§h9x5r4ré$r decylpyi Qﬁ?'!&)‘ eRfPNe residue is
dhronatographeddifieagamétﬁaﬁyL4s(5¢ﬁétu5&y?y&idﬂh-ZHyﬂu}hﬁﬂzaﬂeeun1

52y Hydr squi noReE SBREGPRENGRETT ke Ebmeyieidin  F1YL) el TCT. P 507"
g of the piroduc@iflaorbmethbry<4+ (54pPopoxypydin-24ydirheneanal at room
tenperature and e fRIPRGLLRRESES (S SoutiCkidy Fidimia Y CHetsdil 2as
' difluoromethoxy-4~(5-pentoxypyridin-2-yl)-benzene
difluoromethoxy-4-(5-hexoxypyridin-2-yl)-benzene
difluoromethoxy-4-(5-heptoxypyridin-2-yl)-benzene
15 difluoromethoxy~4=-(5-octoxypyridin-2-yl)-benzene
difluoromethoxy-2-fluoro-4~-(2-octoxypyridin-5-yl)-benzene
difluoromethoxy~-4-(5-nonoxypyridin-2-yl)-benzene '
difluoromethoxy-4-(5-decoxypyridin-2-yl)~benzene
4-difluoromethoxy-4‘~(5-methyl-1,3-pyrimidin~-2-yl)-
20 biphenyl '
4-difluoromethoxy-4’-(5-ethyl-1,3~-pyrimidin-2-yl)-
biphenyl
4-difluoromethoxy-4‘-(5-propyl-1,3-pyrimidin-2-yl)-
biphenyl
25 4-difluoromethoxy-4‘-(S-butyl-1,3-pyrimidin-2-yl)-
biphenyl
4-difluoromethoxy-4‘~-(5-pentyl-1,3-pyrimidin-2-yl)-

biphenyl
4-difluoromethoxy~-4'~-(5~-hexyl-1l 3-pyrim1din-2-y1)-

30 Dbiphenyl
4-difluoromethoxy-4‘~(5~heptyl-1,3-pyrimidin=-2-yl)-

; biphenyl
4-difluoromethoxy-4’-(5-octyl=-1l,3-pyrimidin-2-yl)-
blphenyl

35 4-d1fluoromethoxy-4'—(5 nonyl-1,3-pyrimidin-2-yl)-
) biphenyl

4-difluoromethoxy-4‘-(5-decyl-1,3-pyrimidin-2-yl)-
biphenyl



catalyst. The catalyst is filtered off, and the filtrate is evaporated. 20
b) 4-Di fluoronethoxyphenyl trans-4-pentylcyclohexane- carboxylate A
sglution of 10.3 g of DCCin 50 m of dichloro- net hane is added dropw se
to a solution maintained at [err] of 9.92 g4 of

trans- 4- pentyl cycl ohexanecar boxylic acid, 25 8.11 g of hydroqui none
.nmonodi f | uor onet Bxamptéhgr and 611 ng of 4-di nmet hyl am nopyridine in 100 m

f dichl fter m tenperature for 18 hours, the

gr ec: g. tg[g for%rehggﬁgyﬁ i%i'é?"mg%’?m’ 3’?%? te i s evaporated. The

residue i s chromat ographeuixhnuegbfa 400 giof chyderoquihone, mofabbenzyl
trol th I tat e £9: e o S

Derr], eﬁmpe Fé‘?eﬁ'@*‘ WE B Nalk, 206"y, O OWaLBE® i °3R0° 3 Br

are prepare?l %ﬁ%ﬂ%l)ﬁr% heated, Gﬁet?&?@pﬁéﬁ?l stirring. 35.5 g of

trans-4- et hyl CY@hD&ﬁdﬂﬂﬁIﬂéﬁ&f&thiﬁe areligd sﬁaa fheer eHBt Ee&xa&eﬁﬂmze

trans- 4- propyl anecar bo . [err], An , VIScosity:
10~ -35- 4- d|¥+{’}8 Pﬁ8§9p %Fif‘ﬂan'ﬂ‘]& B3R &Hés&m’@cals%oa9ur¢éte
42 di f1 uor omet holaybbewgter; aasd 4thexprogutbhisaegtradted - with epétroleum

4-difl t hogy, C r

4-di 11 Uor oyt hoauipEn e (gt BRbKE Y %%‘ﬁ&?%?b@%{ﬁb«a Yéporated,
4-di f | uor ot h Heify Irasigdue bnshym‘ep d‘dTMG}t alghortasilica
4-di f | uor onet hoqaphea!hmh;ansiﬁgd roleuah ‘adétidfte 8:2 as

4-di f [ uor onet ho 4- cI oh x-
anehexanecar bo 'g{] gx ?ﬂ‘?‘#ﬁcﬁ?ﬁr&’rﬁe‘% ‘1% aiped.|
trans-4-ethyl cycl ohexane- car boxyl at e

Example 5
a) Hydroquinone monodifluoromethyl ether

15 A solution of 25.0 g of the product from Example
4 in 100 ml of THF is hydrogenated at room temperature
and atmospheric pressure, using 8 g of Pd/C (5% Pd) as
catalyst. The catalyst is filtered off, and the filtrate
is evaporated.

20 b) 4-Difluoromethoxyphenyl trans-4-pentylcyclochexane-

carboxylate : -

A solution of 10.3 g of DCC in 50 ml of dichloro-
methane is added dropwise to a solution maintained at 0°C
of 9.92 g of trams-4-pentylcyclohexanecarboxylic acid,

25 8.11 g of hydroquinone monodifluoromethyl ether and
611 mg of 4~dimethylaminopyridine in 100 ml of dichloro-
‘methane. After stirring at room temperature for 18 hours,
the precipitate formed is filtered off, and the filtrate
is evaporated. The residue is chromatographed through a

30 silica gel column, using petroleum ether/ethyl acetate
9:1 as eluent. Colourless crystals, m.p.: 54°C, c.p.:
30°C, An = 0.061, viscosity: 16 are obtained.

The following are prepared analogously:
4-d1f1uoromethoxypheny1 trans-4-ethylcyclohexanecarboxy-

35 late
4-difluoromethoxyphenyl trans-4-propylcyclohexanecarboxy-
late, m.p.: 54°C, c.p.: 0°C, An = 0.052, viscosity: 10




4-di f 1 uor onet hoxybi phenyl -4' -yl trans-4-propyl oycl ohex-
anehexanecar boxyl ate 4-di fl uoronet hoxybi phenyl - 4" -yl

t rans- 4- but yl cycl ohexane- 20 carboxyl ate 4-difl uoromet hoxybi phenyl -4' -yl

t fans- 4- pent yl cycl ohexan- ecarboxyl at e 4;d5§|yoronethoxybiphenyl-4'-y|
trans- 4- hexyl cycl ohexane- carboxyl ate 25 -di f | uor omet hoxybi phenyl -4 "yl

trans- 4- heptyl cycl - =gl f1 %Wﬁw i
trans-4-octy|cyé|o §§§ﬁ§§m€%%L0§§ig?kﬁiéﬁg#%d%?%ﬁgﬁa ybi p eny-ffﬁqﬁxd
trans- 4- nonyl cydiadi€exane- 30 carboxyl ate 4-difl uoronet hoxybi phenyl -4' -yl
trans- 4- decyl cyQ-fiidstonetHoRypheng 14t fahs L9+ Repy Isyoidiidnet

trans, trans-bi cycl o- hexane-4-carboxyl ate 35
4-dif|uoronethoﬁfﬁﬁ%nyl-4'-ethyl transtrans-bi cycl o- hexane- 4-carboxyl at e
4-di f | uor omst hoxydiElnorémephopyphényinstransst+heptyloyclohex&iecarboxy-
hexane- 4- car box Iq}e 4-di f 1 uor onet hoxyphenyl -4' - but yl

trans,trans-bicé‘ - hexane- 4- car boxyl ate 4-di fl uor onet hoxyphenyl -4' - pent yl
tr-ans, t rans- bi cicidiflmoramsthexypheayiotyansvd-ostyleyalohexaneqa -
47di f | uor omet hoxyyggleeny! - 4' - hexyl trans, trans-bicycl o-

hexane- 4- car boxyl af.e .4-di fl yor onet hoxyphenyl - 4' - he I _
trans,trans-bicﬂ%ﬁiﬁiyﬂ?r°qﬁghﬂfgp 9@Q¥b€§?¥ﬁlt aciifidyclohexanecarboxy
4-di f | uor o hoXgtesnyl - 4' - oct yl trans, trans-bicycl o-
hexane- 4- car boxyl_ais& il oL MPPERaY L= f~d&Sfidyclohexanecarboxy-
trans, trans-bi c);écl.q%& g(ilgrllllﬁ-c boxyl ate 15 ¥ ¥
4- di f | uor onet hoxd@Heenyl - 4' - decyl trans, trans-bicycl o-

4-difluoromethoxybiphenyl-4’-yl ' trans-4-methylcyclohex-
anehexanecarboxylate
15 4-difluoromethoxybiphenyl-4’-yl trans-4-ethylcyclohexane-
carboxylate
4-difluoromethoxybiphenyl-4’-yl trans-4-propylcyclohex-
anehexanecarboxylate
4~difluoromethoxybiphenyl-4‘~yl trans-4-butylcyclohexane-
20 carboxylate '
4-difluoromethoxybiphenyl-4‘-yl trans-4-pentylcyclohexan-
ecarboxylate
4-difluoromethoxybiphenyl-4‘-yl trans-4-hexylcyclohexane-
carboxylate
25 4-difluoromethoxybiphenyl-4'yl trans-4-heptylcyclohexane-
carboxylate
4-difluoromethoxybiphenyl-4’~-yl trans-4-octylcyclohexane-
carboxylate
4-difluoromethoxybiphenyl-4‘~-yl trans-4-nonylcyclohexane-
30 carboxylate
4-difluoromethoxybiphenyl-4/-yl trans-4-decylcyclohexane-
carboxylate

-4-difluoromethoxypheny1-4’-methyl trans,trans-bicyclo-
hexane-4~-carboxylate

35 . 4-difluoromethoxyphenyl-4‘-ethyl trans,trans-bicyclo-

hexane-4-carboxylate ' _

. 4-difluoromethoxyphenyl-4’-propyl trans,trans-bicyclo-



hexane- 4- car boxyl ate Using 4-difl uoronet hyl t hi ophenol (obtai nabl e by
esterification of 4-hydroxybenzenesul fonic acid (Aldrich) with acetic acid,
copversion to the sulfonyl chloride, 20 reduction to the thiol using

2|nc/hydrochlor|c aci d,
al kal i ne et her cleavage)
4-di f | uor onet hylyfdy

4- dlfluoronethylthlo heﬁq
Mio{ﬁwme

4-di f | uor onet hyl

4-di f1 uor omet hy|Hé3ddii319N6arbo
4- dlfluoronethyl

4- difluoronethyl

etherification apahggously to Exanple 1) and
the follow ng were prepared anal ogousl y:
dﬁyygié4 nmet hyl cycl ohexane- carboxyl ate 25
rans- 4- ethylc cl. ohexane- carboxyl ate
hoxyphenydr4/7hus¥ilonhextirans &
e 4- butyl cycl ohexane- 30

< R mets waigera” L S e IR ST

ansahiayelo-
carboxylate

4-di f | uor on& hy Hexamerdvdarbdxydate)- hmgtyd cgtPohexapa: cCHOODBACAtAn =

4-di f | uor onet hyl
4-di fl uoromet hyl't"hi o
car boxyl ate 4- did-dd

henyl
ophenyl

trans-4-octyl cycl ohexane- carboxyl ate
trans-4- nonyl cycl ohexane- - 37 -

Inancmathexyphenyll-4 ‘~hexyds - 4-teans dransrhigrelo-

car boxyl ate 3- f Ineietret-alidd vy TRitlay | t hi ophenyl - 4" -nethyl trans, 5
trans- bi cycl ohexang-4- car boxyl ate
3-fl uor o- 4- difllﬁniiﬁiﬂﬂﬂqﬂﬁ enxl‘étﬁyPPFYAns trans,trans-bicyclo-

t rans- bi cy@oohehuxane-dxdarboxyla

3-fluoro-4- d|f|
trans- bi cycl ohexa

r?é‘ rg} car(#; g&?"f& 1'Hr OB&‘Yir anstrans,trans—hlcyclo—

3-fl uoro- 4- d|f|mﬁxanﬂﬂﬂﬂqﬂﬂhﬂﬂﬂ%ﬁﬂi4- -butyl trans,

trans- blcyclohe

3-fluoro-4

henyl-4’~nonyl
' - pentyl

trans,trans-bicyclo-
trans,

15 -difluoromethoxyphenyl-4'-decyl trans,trans-bicyclo-
hexane-4~-carboxylate
Using 4-difluoromethylthiophenol {(obtainable by
esterification of 4-hydroxybenzenesulfonic acid (Aldrich)
with acetic acid, conversion to the sulfonyl chloride,
20 reduction to the thiol using zinc/hydrochloric acid,
etherification analogously to Example 1) and alkaline
ether cleavage), the following were prepared analogously:
4-difluoromethylthiophenyl trans-4-methylcyclohexane-
carboxylate
25 4-difluoromethylthiophenyl trans-4-ethylcyclohexane-
carboxylate
4-difluoromethylthiophenyl trans-4-propylcyclohexane-
carboxylate
4-difluoromethylthiophenyl trans-4-butylcyclohexane-
30 carboxylate
4-difluoromethylthiophenyl trans-4-pentylcyclohexane~
carboxylate
4-difluoromethylthiophenyl trans-4~hexylcyclohexane-
. carboxylate
35 4-difluoromethylthiophenyl trans-4-heptylcyclohexane-

carboxylate
4-difluoromethylthiophenyl
carboxylate-
4-difluoromethylthiophenyl

trans-4-octylcyclohexane-

trans-4-nonylcyclohexane-



trans- bi cycl ohexane- 4- car boxyl ate
3-fluoro-4-difluoronethylthiophenyl-4"-hexyl trans. 15

trans bi cycl ohexane- 4- car boxyl at e

3-f 1 uor o- 4-di f | uor onet hyl t hi ophenyl - 4' - heptyyl _trans,

trans- blcyclohexane 4- car boxyl ate

3-fluoro-4-difl gy iﬁnophenyl '-octyl trans,

trans- blcyclohexane 4-"car box te

3-f 1 uor o- 4- di f | JoTHHERYRA %ﬁﬁé}hﬂ%!lew&nw t FEpRs=4-decylcyclohexane-

gr?lns- bi CZCLI'OPFW ﬁwxyl ﬁt e _

-fl uoro-4-di ophe ran ,

trans- bi cycl ohe;lgrg{fp%% %«é@yﬁd‘l‘@é‘é@qﬁ be&y A TBeShEL h FFeRBspheny |

trans- 4- net tg/l - ﬁEhns1bidydtnhexﬂnaﬁiﬁnarboxylate

2,3-difluoro-4- t nebenzoat e

2,3-di fl uoro-4- #Luwégm%r14€#yé¥4§§¥qy%:ra%%%f%3& tﬁ%cl%%%xgﬁebenzoate

30~ 2,3-difl uort;:marrbiqmﬁamawnq-m lattleans 4 but yl -

cyc| Ohexa”ebenzoﬁﬂ@o&-ﬁﬂ-fclm&x%ﬂﬁﬂ %E:fnuon P8P k3dne] pent y! -
y

cycl ohexanebenzoate 2, 3-dif] yoro-4-d;fl thi ophenyT = trans-4- hexyl -

35 cycl ohexanél:ﬁé?%’ahjé’lﬁz §lm°r%' As: t hyl t hi ophenyl .
trans- 4- hem(lyl - 3 m&r&wﬁﬂmmy&-di'f-bueymmtmbt,hi ophenyl
trans-4-octyl - 3¢ ohexanghenzc ate
2" 3G 11 vor o- 4- AR ARG LR AT AT ke, oy -
cyclohexanebenzcﬁﬂiiﬁpﬁbfi4d1iiupnbmbﬂﬂylhhmm@hhpyﬂhAdppenp?l trans,4- decyl -
5 cycl ohexanebenzgat g§%¥g4 - dé& | oxyphenyl ) et henyl
-4' -pentyl trans trans- c%f%efylﬁ yog‘}??%?benzyl oxybenzal dehyde and
25.9 g of 10 IEkR Inerandndl omethyiidhiepbenydr41-hesylatrgagyy
15 trans-blcyelohexane-4-ca:boxy1ate
3-fluoro-4-difluoromethylthiophenyl-4’~heptyl trans,
trans-bicyclohexane-4-carboxylate
3-fluoro-4-difluoromethylthiophenyl-4’-octyl trans,
trans-bicyclohexane-4-carboxylate
20 3-fluoro-4-difluoromethylthiophenyl-4’-nonyl trans,
trans-bicyclohexane-4-carboxylate

3-fluoro-4~difluoromethylthiophenyl-4‘~-decyl trans,
trans-bicyclohexane-4-~carboxylate

2,3-difluoro-4-~-difluoromethylthiophenyl trans-4-methyl-
25 cyclohexanebenzoate
2,3~-difluoro-4-difluoromethylthiophenyl trans-4-ethyl-
cyclohexanebenzoate
2,3-difluoro-4-difluorocmethylthiophenyl trans-4-propyl-
cyclohexanebenzoate
30 2,3-difluoro-4-difluoromethylthiophenyl trans-4-butyl-
- cyclohexanebenzoate
2,3-difluoro-4-difluoromethylthiophenyl trans-4-pentyl-
cyclohexanebenzoate
. 2,3-difluoro~4-difluoromethylthiophenyl trans-4-hexyl-
35 cyclohexanebenzoate
2,3~-difluoro-4-difluoromethylthiophenyl trans-4-heptyl-
cyclohexanebenzoate _
2,3-difluoro-4-difluoromethylthiophenyl tran§-4-octyl-



trans, trans-bi cycl ohexyl - 4-net hyl tri phenyl phosphoniumiodide in 1 1 of THF
with ice-cooling. The mxture is stirred for 1h at [err] 2 NHCL is then
added, until the aqueous phase is neutral, and water is added until the 15
pteci pi tate has been di ssol ved. The organig, phase is separated off, dried
over [err] and evaporated. The residue is %%ronatographed through a silica

gel colum, usi ethyl acetate 95:5 as eluent. Colorless
crystals are Obggc28§&9§§aﬂb§%825é 2-(4- gggroxypma1x%ethyl] 4' - pent yl '
trans, trans- b.3yéréhéiyprﬁréoﬁatlaﬂreme ucETERS-A-POBYH- of

THF i s hydrogeng egonéxaﬁeahheaaﬁéature and atnDspherlc pressure, u5|ng 10

filtrate is evapopafbiruaryrasalPlusmomefly ENitptdt,, o Frnetaractil-' "o

4-[2-(4- D f suor cyelbohexphebenhzoathel | - 4' - pent yl trans trans- bi cycl ohexyl
The product 6b is converted to the difluoro- 30 nethoxy conpound

anal ogously to Exanple 1, mp.: [err], c.p.: [err], An = 0.097, viscosity:
21. d) The phosBxample fodide from6 a) is reacted directly with

4~di f | uor onet hogybe |2dqmnz§§.o§?§ﬁ Pﬁdetﬂeﬁya)ﬂangeﬂuﬁloaeaa&s:d

anal ogously to 6 b) | owi ng are prepared anal ogously:
4-12- (4- d|f|uoroneFﬁG??phéﬁ¥F}8Pﬁ§¥? 4' - et hyl trans, trans-bicyclohexyl
4-12- (4- d|f|uoronethoxypbesyb)e&hyHbeﬁzyﬂbxypbnzahdehyde an@925.9 g of

rane o YIhCK e ddudh LR TRRBHBET YA YL ¢ oR oty

trans- b|cyclohet;hnavqun81h#¢xniQh!KYkm ehhy) sripheny phgkghon@puhs

trans-bi cycl ohexylidel 4 4 dif bgomaie ety PICEYd oSt iNg | - Fhe Omi¥tukeans
stirred for 1h at 5°C 2 N HC1l is then added, until the
aqueous phase is neutral, and water is added until the

15 precipitate has been dissolved. The organic phase is
separated off, dried over Na,SO, and evaporated. The
residue is chromatographed through a silica gel column,
using petroleum ether/ethyl acetate 95:5 as eluent.
Colorless crystals are obtained.

20 b) 4-[{2-(4~-Hydroxyphenyl)ethyl]~4’-pentyl trans,trans-

bicyclohexyl
A solution of 34.6 g of product 6a in 200 ml of
THF is hydrogenated at room temperature and atmospheric
pressure, using 10 g of Pd/C (5% Pd) as catalyst. The

25 catalyst is filtered off, and the filtrate is evaporated. |
A grey crystalline solid is obtained;

c) 4-[2- (4-D1f1uoromethoxypheny1)ethyl]-4'-pentyﬂ.trans,
trans-bicyclohexyl
The product 6b is converted to the difluoro-

30 methoxy compound analogously to Example 1, m.p.: 24°C,
c.p.: 149.9°C, An = 0.097, viscosity: 21.

d) The phosphonium iodide from 6 a) is reacted directly
with 4-difluoromethoxybenzaldehyde, as described in 6 a),
énd.hydrogenated analogously to 6 b).

35 The following are prepared analogously:
4-[2-(4-dif1uoromethoxypheny1)ethyl]-4'-ethyl trans,
trans~-bicyclohexyl

_ 4-{2=({4-difluoromethoxyphenyl)ethyl]~4’'~-propyl trans,



trans- bi cycl ohexyl 10 4-12-(4-di fluoromet hoxyphenyl )ethyl]-4'-nonyl
trans, trans-bicycl ohexyl 4-[2-(4-difluoronmethoxyphenyl)ethyl]-4'-decyl
trans, trans-bicycl ohexyl 4-[2-(2

3-7di f | uor o- 4- di f | uor onet hoxyphenyl ) et hyl ] - 49— met hyl

trans, trans-bi cycl ohexyl

4-[ 2- (2 3- d|f|UQFQHQJQ'E&%qgmg§&aoxyphenyl)ethyl] 4' - et hyl

transtrans-bicyclo

4-[2-(2,3-difl uerZA'-(d‘dhﬂmmkaﬁushynyHﬁ*y'hxlh-4'-pb'b‘ayl trans,
trans, trans- bi cr¢an@asbicycibhbx}yi8 | 20

4-12-(2,3-diflu F roneth%ﬁx hegxl}fshghg-4'- ut yl
transtrans-bicygrgﬁeig Tucremetidkyphény ) ethyi]-4--hedyl trans,
4-12-(2, 3- dbf | ubrané~tiicycdobexyloxyphenyl ) et hyl ] -4' - pentyl
transtrans- bi cygl L ]’

Al (2 5 dit) u%g; g}g;g%gggggﬁs&g"xsﬁwm thylird”heptyl trans,
trans, trans-bic (23

4- 2- (2 3- dub fl uqls-q241d+-ah.tmuambﬁh¢a§pn§h}méﬂxﬂrl]fl-k'-hﬁﬁg/i trans,
transtrans-bicy

4-12-(2, 3- d|f|u%%%gg.ékF?&%Pgn§¥%oxyphenyI)ethyl] 4' - octyl trans,
trans- b|cyépoheﬂy[2sm4-dif1uoromethoxypheny1)ethyl]-4’-nonyl 'trans,
4-[2-(2, 3- d|f|ugggng_ghg&gggﬁggyﬂoxyphenyI)ethyl] 4' - nonyl

trans, trans-bicycl %
4-[2-(2,3-difl Bré2nAF fiFLS&PSEBPﬁBks?fsmh?WHWPXIh% Tf/Gy1l trans,

trans, trans-bi cxehnsebicyéibRekiflans- 4- net hyl cycl ohexyl ) ethyl]-4'-difl uoro-
5 nethoxyblphenyl
[2-(trans-4- ethylcyclohexyl)ethyl] 4' -di fl uor onet hoxy- bi phenyl - 40-
[ 2- (trans- 4- phoig-dyeael3oidblvandnd 1d uf lupromet boxyphienyl) ethny -4 ‘-
-[2-(trangg4-b C ¥ ronet hoxy- bi phenyl 5
26 is Hh%h?l EFE§§¥E?SRB L}cﬁcldg&$$g
[2-(

PRERP

{r ans- 4- pen&&bﬁﬁf <Qaﬁ/qa#enﬁ-daf¥»9raeg£§es§§%g%9§?§@§FYJ-4'
ethyl trans,trans-bicyclohexyl
" 4-[2-(2,3-difluoro-4-difluoromethoxyphenyl)ethyl}=-4‘-
propyl tranms,trans-bicyclohexyl, 81 N 128 I
20 4-[2~(2,3-difluoro-4-difluoromethoxyphenyl)ethyl]-4‘~
butyl trans,trans-bicyclohexyl
4~[2-(2,3~difluoro-4~-difluoromethoxyphenyl)ethyl}-4’'~
pentyl trans,trans-bicyclohexyl
4~[2-(2,3-difluoro-4~-difluoromethoxyphenyl)ethyl]-4’~
25 hexyl trans,trans-bicyclohexyl
4~[2~(2, 3-d1f1uoro-4-dlfluoromethoxyphenyl)ethyl]-4'-
heptyl trans,trans~bicyclohexyl
4~[{2-(2,3-difluoro~4-difluoromethoxyphenyl)ethyl]-4’-
octyl trans,trans-bicyclohexyl
30 4-[2~(2,3~difluoro~4~-difluoromethoxyphenyl)ethyl]-4’~
nonyl trans,trans-bicyclohexyl
4-{2-(2, 3-d1f1uoro—4-dzfluoromethoxyphenyl)ethyl]-4'-
decyl trans,trans-bicyclohexyl

4-[2~- (trans-4-methylcyclohexy1)ethyl]-4'-d;fluoro-
35 . methoxybiphenyl
4~[2~-(trans~4~ethylcyclohexyl)ethyl]-4’~difluoromethoxy-
. biphenyl |



bi phenyl 4-[2-(trans-4-heptylcycl ohexyl)ethyl]-4"-difluoro- 10

nmet hoxybi phenyl 4-[2-(trans-4-octyl cycl ohexyl)ethyl]-4'-difluoromethoxy-
bgﬂhenyl 4-12- (trans-4-nonyl cycl ohexyl )ethyl]-4"'-difl uoronet hoxy- biphenyl
15° 4-[2-(trans-4-decyl cycl ohexyl)ethyl] -4 -di fl uoronmet hoxy- bi phenyl
4-di fl uor onet hoxy-[ 2- (trans-4-net hyl cycl ohexyl )ethyl]- benzene

Cerr] o o o1 (RS- B RUb RIS NS T ety £ -4 DAY or 8P

?-di{luoronethd?qt oxybiphen¥l pr opyl cycl ohexyl ) et hyl ]- benzene, mp.:
err], c.p.: jef3d(trdib-a-brityiticlohusiqd)ethyd 122 /~difl -

4-difLuoronEthoxyt+2§§irans-4-butylé;clohex}l)e h}l]- b;nzgﬁgomethoxy

4- di f1 uor omet hoR¥PReBYL | ans- 4- pent yl cycl ohexyl )ethyl |- benzene, mp.:
[err], An: §.065~[@-sCOBaANE=-4~pentylcyclohexyl)ethyl]-4’-difluoro-

4-d|fluoronethox¥

i1 2- - 4+ hexyl cycl ohexyl )ethyl]- 30 benzene
4-difTuoronEthd§y§i§¥§%$§ﬁ§9 -hept yl cycl ohexyl )ethyl]- benzene, mp.:

[efr], An = 0.085[2v(txanst4-hexylcyclohexyl)et y1]1-47~-difluoromethoxy-
43difluoronethogypﬁgnzlrans-4-octylcyclohexyl)ethyl]- 35 benzene

4-di fl uoronet hoxy-[2-{trans-4- nonyl cycl ohexyl )e l.],- nzene .
4-mfluormﬂﬂh0171%2 ?FaH§3£{h£§#3é81§ikgﬁ%Xﬁﬁ%%hyff';eZ§¥:%ﬂﬁﬁgﬁe
5xgng!$|7 ) ﬁméthb*#bibhénploethoxy)-benzaldehyde 16.4 g of '
, 2-di f 1 uor oet hanpd_ ' Qf .3 ' -
o e o Ton £0P2- P Loflifibdy oyl obith1§8tn31 10k - dad s SuskonBthusy-
' ' biphenyl
4-[2~(trans-4-nonylcyclohexyl)ethyl}-4’~difluoromethoxy-
_ biphenyl
15 4-{2~(trans-4~-decylcyclohexyl)ethyl}-4‘~difluoromethoxy-
biphenyl o

4-difluoromethoxy-[2~-(trans-4-methylcyclohexyl)ethyl]-
benzene .
4~-difluoromethoxy~-[2-(trans-4-ethylcyclohexyl)ethyl]-
20 benzene, m.p.: -37°C, c.p. (extrapolated): -60°C,
An = 0.033, viscosity: 6
4-difluoromethoxy~-{2-~(trans-4-propylcyclohexyl)ethyl]-
benzene, m.p.: =-2°C, ¢.p.: =-14.5°C, An = 0.042,
viscosity: 6
25 4-difluoromethoxy-[2-(trans-4-butylcyclohexyl)ethyl]-
benzene .
4-difluoromethoxy~[2-(trans-4-pentylcyclohexyl)ethyl]-
benzene, m.p.: 4°C, c.p.: 5.1°C, An: 0.065, viscosity: 7
4-difluoromethoxy-[2-(trans-4-hexylcyclohexyl)ethyl]-
30 benzene _
4-difluoromethoxy~-{[2-(trans-4~heptylcyclohexyl)ethyl]-
‘benzene, m.p.: 30°C, c.p.: 16.9°C, An = 0.065, viscosity:
8
. 4-dif1uoromethoxy-[2-(trans-4-octy1cyclohexyl)ethyl]-
35 benzene
4-difluoromethoxy-(2-(trans-4-nonylcyclohexyl)ethyl]-
benzene |
. 4=-difluoromethoxy-[2-(trans-4~decylcyclohexyl)ethyl]-



di met hyl - 2-i m dazol i di none, and the mxture is stirred at [err] for 2

hours. It is cooled to [err], and 12.4 g of 4-f luorobenzal dehyde are

added. The mixture is stirred at [err] for 2 hours and at [err] for 4

hGurs. After cooling, 10 t he reaction p1§iuue is poured into 200 m of 5%
HC1l, and the product is extracted wth ether. The organic phase is dried
over [err], evaggﬁ%g g and the residue is dis- tilled. A colourless liquid
i s obtai ned. b) ? [4- (I H | H Difl uoroethoxy)-phenyl]-ethenyl}-4'- 15
pentyl trans,trans-bicyclohexyl 17.1 g of the product 7a and 9.3 g of KOT
are added to a ggaﬁgmalqn of 53 g of 4 pentyltrans trans-

bi cycl ohexyl - t phen | odi 250 M of THF with
i ce-cool i ng. Thg? éféﬁb Eg éﬁ?i QEY) T%H7c¥aﬁnyékhour. 2 NHCL is—

t hen added until the agléeds ghafe 2,s2-ftlalﬁ]mrdroea:|hamdt earée s addedd tamtial t he
precipit- age. has S e C [ rgge off, dried
over [err] and 895%%?&5%& %$hé ?e | Se%%gighrgﬁg?iae iﬁegaphrgug a 3|I|ca
get colum, usi dgmgshylpat-mdanpémemehyanthécér@amx ure is Atjigne

Z‘D' gur'lleslchlfﬁgah& Fog Qﬁwu&%d I_Ehisf @doqwn&oabembepaaaa aaahogoufl y:
tr;ns'g ragls bi cy :— ;%%get OXYlderyse are ati]fery }rhe mx@&re is stirred at

4-{2-[4- (| H | E- diotl oo hoats [anehat] -98ite ifidr} 44 honrapy After cooling,

TS5, S B o vt g iptp 20 of 5% s, and

trans, t rans- bi cgbleoprednct is extracted with ether. The organlc phase is
4-{2-[4- (1H 1H ik O oW SR c@vapogbeay! nd tikytedfdue is dis-

o (2 (10 T H Biiegeod Aolop=ineny Higifchy sotathedy

trans, trans-bic Ioh&*yz-[4-(ln 1H-Difluoroethoxy)-phenyl]-ethenyl}-4'-
e L (s i Ban3gh " tekhial RERKBLEELYENMRxfi 0ctY!  -42 -

trans, trans=bicy cIo
4-{2-14- (I H, IH—d|fI uorodﬂhdxyg) -ghetlhe | produat| JasandoBy3 g of KOT are
transtrans-bi cyglhge@Xo a suspension of 53 g of 4‘-pentyltrans,trans-

bicyclohexyl-4-methyltriphenylphosphonium iodide in
250 ml of THF with ice-cooling. The mixture is stirred at

20 5°C for 1 hour. 2 N HCl is then added until the aqueous
phase is neutral, and water is added until the precipit-
ate has been dissolved. The organic phase is separated
off, dried over MNa,SO, and evaporated. The residue is
chromatographed through a silica gel column, using

25 petroleum ether/ethyl acetate 9:1 as eluent. Colourless
crystals are obtained.

The following are prepared analogously°
4-{2-[4-(1H,1B-difluoroethoxy)-phenyl}-ethenyl}-4’-ethyl
trans, trans-bicyclohexyl

30 4-{2-[4~(1H,18B-difluoroethoxy)-phenyl]-ethenyl}-4’-propyl
trans, trans-bicyclohexyl

4~-{2-[4~-(1H, ln-dlfluoroethoxy)-phenyl]-ethenyl}-4’-butyl
trans,trans-bicyclohexyl -

. 4-{2-[4-(1H, lﬂ-dlfluoroethoxy)-phenyl]-ethenyl}-4'-hexyl
35 trans,trans-bicyclchexyl

4-{2~-[4~(1H, ln-difluoroethoxy)-phenyl]-ethenyl}-4'-heptyl
trans,trans-bicyclohexyl

. 4-{2-[4-(1H,1lH-difluoroethoxy)-phenyl]-ethenyl}-4‘~-octyl



4-{2-[4- (I H I Hdifluoroethoxy)-phenyl]-ethenyl}-4"-decyl 5
t ranstrans- bi cycl ohexyl

4- dlfluoronethoxy [ 2- (trans-4- et hoxycycl ohexyl ) - et hen- yl]-benzene

42di f | uor onet hoxy- [ 2- (t r ans- 4- et hoxycyclohexyl ) - et henyl ] - benzene 10
4-di fl uor onet hoxy-[ 2- (trans-4- propoxycycl ohexyl ) -et hen- yl]-benzene

4-di f | uor onet hogyahg- ffgﬁgsbﬂcfulgugﬁ ¢l ohexyl ) -ethenyl]- benzene

di f | uor onet hoxy t oxycycl ohex ben

1} o oot ol Si4{ %&MMS;&P BN EReRE LI 4 SRoRYL
|;:uoronetﬂotzaﬁ§ ; transsbilepebobeyxyl cl ohexyl ) - et hen- yl]-benzene 20
i fluoromet hoxyzb2:41 - +ohe - okl Re
i f1 uoronet hoéy# 2[{ t {%é_c%%eg-a gﬁ%#ggy%jn%‘.}l_enﬁiﬂggnedecyl
i f1 uor on®t hokyap8, tranasbicyetohexyl| ohexyl ) - ethenyl] 25 benzene
nple 8 4-{2-[4-1H, 1H-Di f | uor oet hoxy) - phenyl] et hyl }-4'-pentyl

trans, trans-bi cycl ohexyl 10 of Pd/C (5@6 re added_to a solution of 30
16. 8 g of produrdifluerogethoxy- 2 gnﬂﬁ thoxycysdohexyl) sethen-

hyd;o?enated atyl§ nghhggaarature and at nos- pheric pressure. The catal yst
Fecrystal ed 2l éﬁ?;{:h'atﬁ%? ¥obt Lt e Roxd Pl LD fpenyii-
Iﬂfdrﬁltgrﬁn?hgbenpenpared analogously 4-{2-[4-1H,
4-{2- 4- 2HiD) é%ﬁ%@?’% oxy@%eﬁ%lfé% ﬁ%ﬁﬂb&gﬂﬁa&hn" e
trans, trans- broyéﬂobonybne |
4-difluoromethoxy-[2~-(trans-4-butoxycyclohexyl)-ethenyl]-
benzene
4-difluoromethoxy-[2-(trans-4-pentoxycyclohexyl)-ethen-
15 yll-benzene
4-difluoromethoxy-[2-(trans-4-hexoxycyclohexyl)-ethenyl]-
benzene
4-difluoromethoxy-{[2- (trans-4-heptoxycyclohexyl)-ethen-
yl]=-benzene
20 4-difluoromethoxy-[2-(trans-4-octoxycyclohexyl)-ethenyl]-
benzene
4-difluoromethoxy~-[2-(trans-4-nonoxycyclohexyl)~-ethenyl}-
benzene
4-d1f1uoromethoxy-[2-(trans-4-decoxycyclohexy1)-ethenyl]-
25 benzene

D]

4-
4-d
4-d
4-d
4-di
4-d

Exa

Example 8
4-{2-[4-1H,1B-Difluorcethoxy)-phenyl]-ethyl}-4’'-pentyl
trans,trans-bicyclohexyl
10 g of Pd/C (5% Pd) are added to a solution of
30 16.8 g of product 7b in 150 ml of ethyl acetate, and the
mixture is hydrogenated at room temperature and atmos-
pher;c pressure. The catalyst is filtered off, the
‘filtrate is evaporated, and the residue is recrystallized
from ethanol. Colourless crystals are obtained.
35 . - The following are prepared analogously:
4~{2-[4~1H, 1H~difluorocethoxy)-phenyl]~ethyl}~4‘-ethyl
_ trans,trans-bicyclohexyl '



4-{2-[4-1H, | Hdi fl uor oet hoxy) - phenyl ] -et hyl }-4' - but yl
tnans,trans-bicyclohexyl 5 4-{2-(4-1H,
i fl uoroet hoxy) - phenyl ] -ethyl }-4'-hexyl trans,trans-bicycl ohexyl

2 [4-1H, | Hdi f | uor oet hoxy) - phenyl ] - ethyii 4 heptyl
trans trans- bi cycl ohexyl 4-{2-[4-1H,
IFLdlquoroetho YyoRhan L. £ yl
(2 [T 1t Ob K Gl SoL RS ek FpSEhiey [ pheb EYNERVEE N S iy
trans, trans- bi cFEPBRek yﬁns-fzcys lohexyl

1H- di fl t hoayx2ppentH] 18-8yEludroden 15
Bl £9' % g%%hgg,égﬁgﬁéﬁggﬁggﬁhz’gf3‘?‘5?%%?;%‘?5?;?0? Y

solution of 12. pyl - cycl ohexyl) -phenyl] -propenoic
acid (obtaifed #y{2obdedBalli2difluopaethoxy)=-phenyl]-ethyl}~-4‘-hexyl

4-(trans-4- pr°p¥¥ﬁﬁﬁl9§§ﬁ¥LE1E?813hg§g%de with malonic acid in pyridine) in

120 m of ethyl ~acetate s enat roomtenperature and at nospheric

pres- sure, usifg{d-§4s HP&FCﬁ Pﬁ?eﬁh°§$1?P§@ﬂY hagk 31t4/stheptyl | t er ed
off, and the flttaahgtraneunmayalaﬁe | our - | ess crystals are

optained 0) Jabfaltiain, gbagely %@ﬁ?’gﬂ%@ﬁ S s aaifnsi on

mai nt ai nedl@t [trahsetranszbjcpélohekylim al anate in 200 m of THF. After 30

Tnio ater and Setdl FReaniEr 15t aeEPet et | Rl SRR S A T 0]

racte et her,
the organic phat&ans,§rapa-higyelahex¥l ed. Cblourless crystals are '

obt ai ned. c) 34{-42(- 4ams 439&Q£!h6¥6éﬁﬁ&‘6§ 3 mw-]eﬂf}ma»w-&‘i:
A solution of 7 g tg neﬁgﬁx i g glde ?r?lz m of dichloronethane is
added dropwi se Fﬁa S¢5FAPPS PHPAPREY at [err] of 5.7 g of oxalyl
chloride in 80 ml of dichloronmethane, and the m xture is stirred for 5
m nut es. Algoluhkgg QL ;O.S g of product 9b in 20 m of

a) 3-[4-(trans-4-Propylcyclohexyl)-phenyl]~-propanoic

acid

N

A solution of 12.6 g of 3-[4-(trans-4-propyl-
cyclohexyl)-phenyl }-propenoic acid (obtained by condensa-
20 tion of 4-~(trans-4-propylcyclohexyl)-benzaldehyde with
malonic acid in pyridine) in 120 ml of ethyl acetate is
hydrogenated at room temperature and atmospheric pres-
sure, using 4 g of Pd/C (5% Pd) as catalyst. The catalyst
is filtered off, and the filtrate is evaporated. Colour-
25 less crystals are obtained.
b) 3~[4-(trans-4-Propylcyclohexyl)-phenyl]-propanol
A solution of 11.3 g of product 9a in 50 ml of
THF is added dropwise to a suspension maintained at 0°C
of 1.52 g of lithium alanate in 200 ml of THF. After
30 stirring at room temperature for 2 hours, the reaction
- mixture is poured into water and acidified with 13% HC1l.
The mixture is extracted with ether, the organic phase is
dried and evaporated. Colourless crystals are obtained.
E) 3-[4~-(trans-4-Propylcyclohexyl)-phenyl ]-propanol
35 A solution of 7.2 g of dimethyl sulfoxide in
12 ml of dichloromethane is added dropwise to a solution
maintained at -75°C of 5.7 g of oxalyl chloride in 80 ml
~ of dichloromethane, and the mixture is stirred for §



di chl oronet hane is then added dropw se, and the mixture is stirred for

another 15 mnutes. 28 m of triethylamne are then added, the mxture is

al-l oned to reach [err], and 5 100 M of water and 200 nl of ether are

‘added. The organic phase I s separated off shed with water and saturated

NaCl solution, dried over [err]and evapora‘t ed. The residue is

acetate 8:2 as our ess
,1 (3, 3-Difluor q}i.op;m;romethaaqsu bhepyrddedodeqpwisepcand b Bdxturen
1 g of DAST ipgS0¢fit-red f@ﬁ%ﬁrﬁ:ﬂd@eﬁlﬂﬁwm s28 infl ®fSekibthylahnined

;chronatographed thrgu?h §t§°;# geL c%ugnF B§|gg?aﬁéeobggihegaehdebgyl

of product 9c in 15 100 g%d gexane (igrl n1x%gre i S sbrgg d at ,room

Fc aBﬂase

tenperature fora®enhbhed. ad ke £Rac
is separateg of 100dm¥dofvaratexr r andn@0d apdbr aifedethiéne arei cadded. The

chr omat ogr aphedo{ BLRYAN chayld | £ Séaf dihord?! Saskel! LN FAEEE 2Ra

el uent, and 20

is obtained. m gaturpted] Nﬂ?b)&‘?]dltlmﬂ'afié'&? o¥er Na.§Qp aqﬂ evgeproted;
fol | owi ng are ppRpargésidivé 0O3aUstliromatographed through a silica gel

1-(3,3-difluoro |)-4-(trans-4-¢ ycC 25 en
1-(3, 3- dlfluorongﬁéP) 4“%%Pﬁns ﬁtﬁé?§?§ the (¥?q%hy eﬁ?gﬁg%é 8:2 as
i Eg,g gliFOOropluppt) A- ¢oillonzlespecn #Inqc¢b #o benzene 30

: i f1 uor ogk opyl £1\56 _?&géggg -
A-(3, 3- d|fluoro§§oB¥I§ 3;( #ans fb pt cyclo exyl) enzeneleOhexyl)
1- (3, 3-di f| uor opr BPRELN.- (t r an- 4- oct yl cycl ohexyl )- 35 benzene
(15(3’3 ]tj:fl uor opropyl ) - 4 gblabsod- af)meg:loehansir)mmm@ﬂhexane is

: iflu

oropr gﬁﬁleb_ %r E)rv:%rée 4: deac yl&ﬁﬂ J}xexcyf )7 n&egf product 9c in

15 100 ml of hexane, and the mixture is stirred at room
temperature for 2 hours. 100 ml of water are added, and
the organic phase is separated off, dried over Na,SO, and
evaporated. The residue is chromatographed through a
silica gel column, using petroleum ether as eluent, and

20 is distilled in a kugelrohr apparatus. A colourless
ligquid is obtained. m.p.: 12°C, c.p.: =60°C (extra-
polated), An = 0.032, viscosity: 1ll.

The following are prepared analogously:

1-(3,3-dif1uoropropy1)-4-(trans-4-ethylcyclohexyl)-

25 benzene
1-(3, 3-dif1uor0propy1)-4-(trans-4-butylcyclohexy1)-
benzene
1-(3,3-difluoropropyl)-4- (trans-4-pentylcyclohexy1)-
benzene
30 1-(3,3-difluoropropyl)~4- (trans-4-hexylcyclohexyl)-
benzene
1-(3,3—difluoropropy1)-4-(trans-4-heptylcyclohexyl)-
benzene '
- 1-{3,3- dlfluoropropyl)-4 (trans-4-octylcyclohexyl)-
35 benzene

1-(3,3-difluoropropyl)-4- (trans-4-nonylcyclohexyl)-

benzene
1-(3,3-difluoropropyl)=-4-(trans-4-decylcyclohexyl)-benzene

of
g

appar at us. colourless l'iquid

The



- 45 - Exanple 10 1H, 1H D fluoroethyl 4 '-pentyl-trans,

tr,ans- bi cycl ohexane- 4-carboxylate A m xture of 36.5 g of

4' pentyl -trans,trans- 5 bi cycl ohexane- 4-carboxylic acid and 50 m of

t hionyl chlori de is heated to boiling foL gghour. Excess thionyl chloride
Is distilled off, 50 mMl of toluene are added to the residue, and the

mxture is trangﬁyﬁg 119 a droppi ng funnel. This solution is added
dropwi se to a sQlution .o % g of 2,2-difluoroethanol and 43.3 nl of

pyridine in 100 18 ,1@;—111@1.99:;93 4 2pen ﬁ%%éﬂ@mM%HQﬁg
for 1 hour and #hedarbohkiylatestand at roomtem perature for 18 hours. 100

m of 2 NHCL are added angd t he orga phase _i ar.at.e off The

organi ¢ phase is 15 HRAK LI5S O %{Hﬁc‘\ﬁat%r f'drqf %rl'[ Ssht@ns-
evapor at ed. 5Thebﬁ.eyicd.uheumnba-l4.enauboxylie deid &hE eBmI ) nof ofthi%nyqueous
amoni a, and th S ed for. '
petroleumether(‘:"lh?::ﬁ’?ﬁ”are xﬁlgﬁéhﬁa go Bélii€8u€%¥ i daﬁ%aporgfggl The
residue is 20 chéezydea E‘éﬁﬁ-ﬂ-éﬁda@ﬁfanﬁ? ripl 0 n@ﬁq:@ﬁsleﬂ 53:¢7are

obt ai ned. The fQHeO%Bﬂdﬁb? aﬁepai@dnﬁfaiz@%s&an&fb&bdl% tepr
-ethyl-trans trans |cy hexage

- t Ryl
-propyl -trans: & BHgygﬁgncg cﬁé%%&ﬁ’a %wjlﬁ adlsﬁ Qr C)el‘?&ly
- butyl -t 28ns, tlﬁl.aﬁsgbpcfyabBhdxﬁhuoneet‘hamkyawd 434 ml iff ipywidkineylin

hexyl “trans. 168 5! 6 syaq GRS rnd OreabRLOR* Hiathrltydl halhtbyOtaet Y

-heptyl-trans trans C ohexane- 4 car 0 ate uor oet hyl
' _octyl -trans, PPiAdng dene-and Gh %/etQSSta'l‘li{ aty geemydeset hy|
' -nonyl -trans, pe&atubact@h:ouexmr&. qaobmybcte fHath dire! added!,hinad
' -decyl -trans, Eha”%r%h%X%'B §§2”254,e§§{£¥g3'5¥f{ The organic phase is
15 washed twice with water, dried over Na,SO, and evaporated.
The residue is taken up in 50 ml of THF and 50 ml of 5%
aqueous ammonia, and the mixture is stirred for 1 hour.
It is extracted with petroleum ether, the organic phase
-is dried over Na,S0, and evaporated. The residue is
20 recrystallized from acetonitrile. Colourless crystals are

obtained.

AR D

The following are prepared analogously:
1H, lH-difluoroethyl 4‘-ethyl-trans,trans-bicyclohexane-4-
carboxylate
25 1H, 1H~-difluoroethyl 4’~-propyl-trans,trans-bicyclohexane~-
4~carboxylate
1H,1H~-difluoroethyl 4'—buty1-trans trans-blcyclohexane-G-
carboxylate
1H, 1H-difluoroethyl 4’‘-~hexyl-trans, trans-b1cyc10hexane—4—
30 carboxylate
1H,18B~difluoroethyl 4/-heptyl-trans,trans-bicyclohexane-
4-carboxylate
1H,1H-difluorcethyl 4‘-octyl-trans,trans-bicyclohexane-4-
~ carboxylate
35  1H,1H-difluorcethyl 4‘-nonyl-trans,trans-bicyclohexane-4-
carboxylate
1H,18H~difluoroethyl 4’~decyl-trans, trans-blcyclohexane-4-
carboxylate



)

-46- 1H,|1 Hdifl uoroet hyl trans-4-(4-nethyl phenyl).-cycl ohexane- carboxyl ate
1H, 1H-difluoroethyl trans-4- (4-ethylphenyl) -cycl ohexane- carboxylate 5
1H,_ 1H-difluoroethyl trans-4- (4-propylphenyl) -cyclohexane- carboxyl ate
1HA 1H-di fl uoroethyl trans-4- (4-butylphengg)--cyclohexane- carboxylate 1H,
| H-di fl uoroet hyl trans-4-(4-pentyl phenyl)-cycl ohexane- 10 carboxyl ate 1H,
. 1H-di fl uoroet hyly rgpaj oggﬁQd[) Avk3+4= ;ﬁéﬂuyg nvi {80V bRétarids
1H—d|fluoroethyllﬁrans 4- ?2é eptylpheny%) c(;qélohexa?gﬁ ga?bggilate 15 1H,
1H- di f | uor oet hylcazhaxylate (4-octyl phenyl ) -cycl ohexane- carboxylate 1H,

1H-di f | uor oet hylm rml-%ﬁ-l 1P Beaik> 4~ (4<éEliflpleny Lpvdynddinixane-
1H, 1Hdi f | uor oet h n -4 ecyl phenyl ) -cycl ohexane- 20 car boxyl ate
1H, | H-di fl uoroe bqqy - 4 nethoxyphenyl) cycl ohex- anecarboxyl ate
1H, 1H-di fl u® oet]m/,lln-ldilﬂuérédtbyhoxyphsﬂyﬂ411!_@91‘?1@1@!1)cay@b&m'%
1H, | H-difl uoroet :4- (4- propoxyphenyl ) -cycl ohex- anecar boxyl ate 1H
- 1H-di fl-uoroet hyl~ tran 4- butoxyphenyl) cycl ohexane- carboxylate
1H; 1+ di f | uor oet¥i4 lﬂ-rtbyfs,lum(os sxopazh yi/%-le%r Iphsoybl-cyclehexansy | at e

1M, 1H di f | uor oetéy,_thc;,f &'- (3-fl uor o- 4- pent oxyphenyl ) -
Y ane i.x?fﬁiigmylﬂeé?p%h&iﬁ&ﬁgf 3k4TReREYphenyl) rAYELPRSEARRT hy
trans- 4- (4-1ept Qasbeplateycl ohex- anecarboxyl ate 1H, | H-difl uoroet hyl
trans-4-(4-oct OW"ﬁP—YAfo&’ x.looeq:eﬁﬁn%rans-4 -(4-hexylphenyl)-cyclohexane-
" carboxylate
1H,1B~difluoroethyl trans-4-(4-heptylphenyl)-cyclohexane-
carboxylate '
15 1H,1H-difluoroethyl trans-4-(4-octylphenyl)-cyclohexane-
carboxylate
1H, 1H-difluorocethyl trans-4-(4-nonylphenyl)-cyclohexane~-
carboxylate
1H,1H-difluorocethyl trans-4-(4-decylphenyl)-cyclohexane-
20 carboxylate
1H, 1H-difluoroethyl trans-4-(4-methoxyphenyl)-cyclohex-
anecarboxylate
1H, 1H-difluoroethyl trans-4-{4-ethoxyphenyl)-cyclohexane-
carboxylate
25 1H, l1H~difluoroethyl trans-4-(4-propoxypheny1)-cyclohex-
anecarboxylate
1H,1B-difluoroethyl trans-4-(4-butoxyphenyl)-cyclohexane-
carboxylate
1H, 1H-difluoroethyl trans-4-(4-pentoxyphenyl)-cyclohex-
30 anecarboxylate
1H,1H-difluoroethyl trans-4-(3-fluoro-4-pentoxyphenyl)-
cyclohexanecarboxylate
1H, 1H~difluoroethyl trans-4- (A-hexoxyphenyl)-cyclohexane-

carboxylate
s 1H,1H-difluoroethyl trans-4-(4-heptoxyphenyl)-cyclohex—
) anecarboxylate
1H, 1H~difluoroethyl trans-4-{4-octoxyphenyl)-cyclohexane-
carboxylate

~ 18H,1H-difluorocethyl trans-4-(4-nonoxyphenyl)-cyclohexane-



carboxyl ate 1H,| H-di fl uoroet hyl trans-4-(4-nonoxyphenyl)-cycl ohexane- -
4] - carboxylate 1H/ | H-difl uoroethyl trans-4-(4-decoxyphenyl)-cycl ohexane-
car boxyl ate 1H, 1H di fI uor oet hyl -4-(trans-4-et hyl cycl ohexyl ) - benzoate 5

1#F 1H- di f | uor oet hyl -4- (trans-4-propyl cyg-phexyl) -benzoate

1H, | H-di f | uor oet hyl - 4- (t rans-4- butyl cycl ohexyl ) - benzoat e

- 1H, 1H-di fl uoro &ﬂ*% ﬁy hgans-4-pentyl cycl ohexyl ) - benzoat e
1H, 1Hdi f | uor oet trans- 4- hexyl cycl ohexyl ) - benzoat e
1H, | H-di f | uor oe!ﬁyl 7diflugroethyd i éx OK¥RbeRy L) -qyclohexane-

| H, 1H-di f | uor oega¥bostyfatans- 4- oct yI cycl ohexyl ) - benzoat e
1H, | H-di f| uor oet hyl - 4- (trans- 4- nonyl cycl ohexyl ) - benzoat e

1H, | Hdi fl uoroet hyl - 4- (trans- 4- decyl cycl ohexyl ) - benzoate Exanple 11 a)
4- (trans-4-For rrlhcym-dmﬁhycbz}odthpbm-yﬂﬁ:’rqﬂse-m,r-leth‘ilcyclohexylltbemzoetea 20%

sol uti on of DI B. H K ﬁg,sﬁﬂ f
4-(trans-4- cya?gé cl ofqi iaa?ogiﬁf) ?ﬁfi%ﬂ'ﬁ’?” ?Q.o%9%é{é% t'ane, il}e?hg
mxture is stirdBd Htﬁlihlm#"ehiﬂmﬁ'e(r :qa\pq cdobgxvdd —b WP Be
evol ution of gains !hsaﬁliuéﬁéeiﬂﬁﬂ-fﬂ&%s-% 259&5&'1&:@1 -betizdbatee

Q

cvaporat o ooi s FacaPRlsdrReR 1 - (SR e Bl -beh'zbatl”
gol( 'L { agﬁ - g- Di fl agy, Qﬂeﬂli!%nymbehhy&{-i (txameridrhepbypbpolohétyl ) ~-benzoateA

LD
to a sol ut§'8 F’gigﬁo AEB © ?%&ﬂ gl%&ﬂ%g %ct@?.%ﬂeﬁgﬁg %n%"o%w'r ggm
tenpera- ture, aﬂdlﬂhdlﬁluomqth]sl'si'rttmsﬁ-mﬁw@t’hﬂy ~benzgater are
added, the or gange180as£1her s60RY ALAC s-—'ﬁlde% xyl19~Henddte

evapor ated. The résidue 1s ¢ rap ed t hr a Si I | ca gel col um,
usi ng petrol eum ether/ethyl acetate 95:5. Col ourl ess crystal s are obtained.

The foll owi ng aggampaeangd anal ogously:
a) 4-(trans-4-Formylcyclohexyl)-4’-pentylbiphenyl
15 112 ml of a 20% solution of DIBALH in hexane are
' added dropwise to a solution of 33.2 g of 4-(trans-4-
cyanocyclohexyl)~-4‘~pentylbiphenyl in 1 1 of pentane, and
the mixture is stirred for 18 hours. Water is then added
dropwise until the evolution of gas subsides and then 200

20 ml of 25% sulfuric acid are added dropwise. The orgamic
phase is separated off, dried over Na,SO, and evaporated.
Colourless deliquescent crystals are obtained.

b) 4-(trans-4-Difluoromethylcyclohexyl)-4’-pentyl-
biphenyl '

25 A solution of 6.9 g of DAST in 10 ml of dichloro-
methane is added dropwise to a solution of 18.0 g of
product 1lla in 30 ml of dichloromethane at room tempera-
ture, and the mixture is stirred for 18 hours. 150 ml of
water are added, the organic phase is separated off,

30 dried over Na,SO, and evaporated. The residue is chromato-
graphed through a silica gel column, using petroleum
ether/ethyl acetate 95:5. Colourless crystals are
obtained. _

The following are prepared analogously:

35 . 4-(trans-4-difluoromethylcyclohexyl)-4‘-ethylbiphenyl

4-(trans-4-difluoromethylcyclohexyl)-2/,3’~difluoro-4 -
. propylbiphenyl



5 4- (trans-4-difl uoronet hyl cycl ohexyl)-4"-ethyl bi phenyl

trans-4-di fl uoronet hyl cycl ohexyl)-2',3"-difluoro-4'- propyl bi phenyl
4-(trans-4- d|f|uoronethylcyclohexyl) 4' - propyl bi phenyl -

trans-4-difluoromethyl cycl ohexyl) -4'-higyl bi phenyl

trans-4-difl uoromet hyl cycl ohexyl) -4’ hexylblphenyl

trans-4-difl gg Yhe s -

trans-4-difl ﬁosg%%‘ﬁ 4 &Ergﬂgiéﬁﬁtﬂy; oct Ib| enyJ {Er opylbiphenyl

trans-4-difl uoﬁbhﬁ%‘ﬂwwcébﬁwﬁ %9 -butylbiphenyl
trans-4- d|f|¥0 ﬁﬁ&hb¥hGdﬂfDhoryhétﬁyle&m&@&nxi&#&d'-hexylb;phenyl

= (

48-

al

(

(

(

r

(

t 4-di f| th

(t1ans-a-di 11 8L SRBPRVACHEF EHE *ﬁtﬁﬂéﬁ%ﬂ%@%ﬁﬁen {hefyibiheny)
(trans-4-8ifl au(bmnayncgléfbuexgwtwlmmhw xgpcwlghmhﬂ

Et rans-4-dif| Ugﬁﬁi‘ﬁhgé‘hcaﬁfﬂﬁéﬂiﬂtﬂyl nonylb:.phenyl
(
(
(
(
(

e || B AR ST ESHeR e iy LU PP 7deny Lbphenyl
E;gzg:j:g:;:095ﬂrahbyhgdtfmhexghgtHyleunlnbéxyimﬂgﬂ-methoxyblphenyl
trans-4-difl ;ggg@EXkC&gkiﬁ§§§+§£ﬁy1§ﬁ§i§@%ﬁg eny,iethoxyblphenyl

trans- 4lﬂlflﬁo(bnanhy4 hyloysiohexydiedy-cyano-4 ' -ethoxy-
4-(trans-4-difl gy &Eylcyclohexyl) 4' decoxyblphenyl 20 Exanpl e 12 a)

4' - Propyl -trans t a |, oh 4- b | d I

of 4~ hydr oxy et ayut&ins%ﬁaéﬁ A e e B e L

?In czlogr ?ﬂ rr?t ganﬁl(ti‘aﬁé?@ddﬁllfQﬁbtsﬁetnyhcydbmbnﬂ-m&pmhélﬁrl PCC
o] | ronet ha h

are added. The i%ﬁ?@ PEF} gky;ﬁ&g?%%§$%§‘dpur enég%k#%Pﬁg¥$¥ o

et her. The15|ItA&Ktranseﬁaﬂdf&nedpmahhy1nycleh¢ﬂwb)T%’thﬁxﬂﬁxhkphﬁnxij

through a short gsick @ﬁsﬁlﬁLdi%ﬁ%?om&éh?ﬂc&éi&ﬁ&fyﬁf-@‘ Lidftokybiphenyl

col ourl ess oil |s o
4-Di f | uor omet hy B={trpngpdrdifinsremetbybrrgtoheryl) -4 wrtoxwhivhenylt o of

E?ET in 30 M ofj-herana-4sda¢dacrenebhyieyéoRekfl 44 omarioyBigheriypr oduct
4-(trans-4-difluoromethylcyclohexyl)~-4‘-decoxybiphenyl
20 Example 12 .
a) 4’~Propyl-trans,trans-bicyclohexane-4-carboxaldehyde
A solution of 59.6 g of 4-hydroxymethyl-4‘-
propyl-trans,trans-bicyclohexyl in 200 ml of dichloro-
methane is added dropwise to a suspension of 82.0 g of
25 PCC in 400 ml of dichloromethane. After stirring for 2
hours, 200 ml of ether are added. The mixture is fil-
tered, and the residue is washed with ether. The filtrate
is evaporated, and the residue is chromatographed through
a short silica gel column, using toluene as eluent. A
30 - colourless oil is obtained.
b) 4-Difluoromethyl-4’-propyl-trans,trans-bicyclohexyl
A solution of 2.7 ml of DAST in 30 ml of hexane
is added dropwise to a solution of 4.9 g of product 12a
in 100 ml of hexane at room temperature, and the mixture
35 is stirred for 18 hours. 100 ml of water are added, the
" organic phase is separated off, dried over Na, SO, and
evaporated. The residue is chromatographed through a
silica gel column, using petroleum ether as eluent: a
~ colourless liquid is obtained. m.p.: 19°C, c.p.: 17°C, An

42
4-
4-
4-
(
4-
4-
4-
4-
4-
4-
4.
4
4-
4-
4-




in 100 M of hexane at roomtenperature, and the m xture 35 Is stirred
for 18 hours. 100 mM of water are added, the organic phase is separated
off, dried over Na2SO4 and evaporated. The residue is chronatographed

t hrough a silica gel column, using petrol eggnether as eluent: a colourless
liquid is obtained. mp.: [err], An -49-" = 0.003, viscosity: 10. The

~follow ng are pLega c14-di fluoronethyl -4'-ethyl-trans,
trans-bicyclohexyp'gggfﬁpggggﬁg? gl!ﬁ'-butyl-trans, trans-hi cycl ohexyl 5

4-di f | uor onet hyl - 4' - penThe- £pthewing are; pieparad anatqgougly s |, An - 0.0,
viscosity: 14 44djievabeombthyl44 - ety L€ diss [ trdite-bioyd 10eRyl
4-d|f|uoronethyl-é'-geqtﬁhét aps,tr nsgflc cl ohexyl .
4-di f | uor onet hyf=giflppgn Féﬁgffréﬁgt E?%?Qﬁe nsppicyclohexyl
j-g!f:uoronBtEyl-éifguoxbmbthylrtrapent&byttaﬂuv@&ans-bicyc1ohexy1
- 4-di fluoronethyl]-4'- ¥h-t S, tgan I cyel 0 I ] <€
1- Di Iuoronetho&&ééfiggoéén&Zﬁégl g‘%'?o.%§5 ggﬁ?’of .;lgggéﬁgﬁ%l and 54.6
g.15  (1.365 nbriifluesemekhylas oxhepsyhrtranridirans-biayalahex#l 300 ni of
THF and 30 M of-¥aERaorOmeethyltdr+heéptyD+trdns) trdis-bidyclidexylxture is

' ted i t ,_th d. af, diti f
500 m Cof -t of uohsai #HorsaREhEl e " rogky1 Cednb iy Rl TdeRAT | 0" ©
m xture isl@ool éddiflporohethyl+4 j-nonglstrang, transnhiayclahexydr onet hane
are.lntroduced143F§fi?sfg?é§§9§-hS-&Q?ﬂl5&ffﬂ§¥tf&ﬁijbﬂﬁyéloﬂéx§F5the”

stirred at about [err ours. e sol ution above“the resulting
slurry-like precipitate was decanted off. It was evaporated in a 25

rotary evaporat e residue was chromatographed through a-silica ge
N e
1- di f | uor orret hoxy- 2- f1 udf0- 4 b{0r855nmeld of 4~iodophenocl and 54.6 g
15 (1.365 mol) of sodium hydroxide are added to a mixture of
300 ml of THF and 30 ml of water. After stirring for
about 1/2 hour, the mixture is evaporated in a rotary
evaporator; this is repeated after the addition of 200 ml
of toluene. The residue is taken up in 400 ml of THF. The
20 mixture is cooled to 0°C, 47.1 g (0.545 mol) of chloro-
difluoromethane are introduced, and the mixture is then
stirred for 1 hour. It is then stirred at about +5°C for

18 hours. The solution above the resulting slurry-like
precipitate was deca_mted off. It was evaporated in a

— —h

D

25 rotary evaporator, and the residue was chromatographed
through a silica gel column, using petroleum ether as
eluent.

The following were prepared analogously:
1-difluoromethoxy~4~bromobenzene

30 l1-difluoromethoxy-2-fluoro-4-bromobenzene
b) 4-Difluoromethoxy-4’-(trans-4-pentylcyclohexyl)~tolan

A solution of 15.3 g of 4-(trans-4-pentylcyclo-
hexyl)phenylacetylene (available from the acetophenone by
~ dehydration, using PCl,/KOT), 16.2 g of difluoromethoxy-

s 4~iodobenzene, 100 ml of triethylamine, 0.085 g of bis-
(triphenylphosphine)dichloropalladium and 0.11 g of
copper(I) iodide is stirred at room temperature for 3

_hours. The cloudy mixture is stirred into dilute



b) . 4-Difluoronet hoxy-4'-(trans-4-pentyl cycl ohexyl)-tolan A solution of
15.3 g of 4-(trans-4-pentylcyclo- hexyl)phenyl acetyl ene (available fromthe
aggtophenone by dehydrat.ion, using [err]/KOT), 16.2 g of difl uoronmethoxy-
35 4-iodobenzene, 100 m of triethylani 0.085 g of bis- _
(trlphgnylphosphine)dichloropalladiun1 an 0.11 g of copper(l) iodide is
~stirred at roo 3 3 oA of | Qu H I ' irred

into dilute nh&aggég‘ih;%arso%ﬁf%d%@gcﬂj O.S%te gfﬂg\%tiﬁf )QFZ%O% d§1§U37%
hydro- chloric ebleFicercisddveextnactadwith ikrhgtylmebhrhdietbekcandy as
usual . mp.: [egbkkéBcupOhbowbialemepPE esmcfi &Ipl P/ yoC 5
4-d!fluoronethoxy-4'-(t&gnsf4igethﬁlc cl ohex g-t | an .
4-di f1 uor omet hoxy- 4' - (t rafs*2-ePHyPEy ?5ﬁe¥§¥?-fﬂﬁdﬁpa1°g°u81y"
j-g!;:uoronBtEOnydifiﬁbransthoxyepy#¢yrhnhekym§thgiayclahqul[1tolan

-di fl uor onet hoxy-.4" : 24-0out yl,c Xy -
4-dif|uoronetho?ygif;p?%g%gpﬁpggng I!E%?§ﬁ3¥ %?@f%éi#ﬁéhexyl) tolan
4¢dif|uoronetho4yd4fl@@mau@udunekyftyéﬁtﬁﬂﬁqﬁ%p#@pxépYclohexyl)-tolan.
jygi;:uoronet205¥P4;-@ybegsa4phgp§1he¢clohexyl)-tolan

-di fl uor omet hoxy-4' - (trans-4-octyl cycl ohexyl)-1o0] an
4- di f I uor omet ho#y94E£1boromethoxyn raitraﬁez¥r%9%¥i%xsazbexvl)-t°1=n
j-g!;:UOFOEBtEonydéfiﬁbtanatﬁodyeﬁPeyttahsxy+pentytayclohexyl)-tolan

-di fl uor omet hoxy-4' -(tr 24- el L a s
4-d!f|uoronethoéygif}Péykpfgﬁsyi-g?th%§§Foﬁggé*tic¥§%§?%i¥%ﬁ%ﬁ?%ﬁ?
4- di f | uor omet Hofydiflppromekhoxy-f/ offraperdnheptyleetinhexyl) Fhplan
j-g!;:uorOWEEEOx¥d§tih3§6h?%h&xﬁzhuLxte?ﬁhebeﬁdtﬁléyéwﬁﬁexﬁlﬂftblan

-di fl uoronet hoxy-4 _.-[2-(trans-4-pe cl ohex - | an
j-g!fluoronetho??gﬁf;P%;P®P§ﬁ§§xfﬁgfg%%9@¥6#3&???1%X?§§§exf¥iggéigﬁ)

- di

f 1 uor o8t hody-dd'flndromethoxy-Aép( transtéhdagylcyclohexyl)~tolan

4-difluoromethoxy-4’~[2~(trans-4-methylcyclohexyl)-
ethyl]-tolan
4-difluoromethoxy-4’-[2-(trans-4-ethylcyclohexyl)-ethyl]-
tolan -

20 4-difluoromethoxy-4/~-[2~(trans-4-propylcyclchexyl)-
ethyl]-tolan o
4-difluoromethoxy=-4’~[2~(trans-4-butylcyclohexyl)-ethyl}-
tolan .
4-difluoromethoxy-4’-{2-(trans-4-pentylcyclohexyl)-

25 ethyl]-tolan
4-dif1uoromethoxy-4'—[2-(trans-4-hexy1cyclohexy1)-ethylj-
tolan '
4-difluoromethoxy-4‘~-[2-(trans-4-heptylcyclohexyl)-
ethyl]-tolan

- 30 4-difluoromethoxy-4’-[2~(trans-4-octylcyclohexyl)-ethyl]-
tolan : :
'4¥difluoromethoxy-4'-[2-(trans-4-nonylcYclohexyl)-ethyl]-
tolan '

. 4-difluoromethoxy-4’~-[2-(trans-4-decylcyclohexyl)=-ethyl]-

35 tolan '

4-difluoromethoxy-4‘-methyl-tolan
. 4-difluoromethoxy-4’~-ethyl-tolan



ethyl]-tolan 30 4-di fl uoronet hoxy-4'-[2-(trans-4-octyl cycl ohexyl)-ethyl]-
tplan 4-di fl uor omet hoxy-4'-[2-(trans-4-nonyl cycl ohexyl)-ethyl]- tolan
4lg!fluoronethoxy-4'-[2-(trans-4-decylcyclohexyl)-ethyl]- 35 t ol an
4-1di f | uor onet hoxy-4' - net hyl -tol an 4-di f lugyonet hoxy- 4' - et hyl -t ol an - 51
- 4-difluoronet hoxy-4'-propyl-tolan mp.: [err], c.p. (extrapol ated):

“lerr], viscosi Wédffﬂuéi'tf:hé‘@!iéﬂ?“wxyr?ypﬁﬂaﬂ ol an
4-d!fluoronethoxy-4'-§§p yI-toIaE 5 -ﬁ%fl or o§¥-4'-h xyl -t ol an

4-di f| uor omet hoRyP4s - HlpFy| StBr ahSHEERPOLAY ’t(r)ﬂtr)&:'tsf‘lj'4' -‘t?&"sﬂﬁti%‘l Jtn

4-di f | uor onet hogydiif1uopgmethbry~4«<bdtyb+rtokdmoxy- 4' - decyl -tol an 10

Usi 4-(di f | 0) - i '
1 st ol UBLETRRIRARDONG ROSUBREFT R e Y

chl orosul fonati
usi ng zinc $n dé+diflhprdomebhoxyeé tchexybrtiodamerificati on anal ogously to

Example 1), the,f ' LEP. sly: 15

4-d!f|uoronethyftﬁ%g?§b? ra%§¥g-ﬁefﬁgﬁg cl ohexyl)-tol an

4- di f | uor omet hy#rfAi§lyuoromethexy=4{ ngFEYLTEAAR| ) -t ol an

4~di f 1 uor omet hylﬂ-&iﬂﬂbrbhéﬁﬁ&xg-m%ﬁﬂ(ﬂ:@tﬁxy| )-tolan

4;d!fluoronethyltaL§i4'-%trgﬂs- -but yl cycl ohexyl ) -t ol an

4-d!fluoronethyﬁf & HOTPRREROXY ™ Ren 9?%§EF yl)-tolan 20

- !;:uoromatﬂqtru0-4'U@ﬂqu-44Mqu£yubdumg¢hyiuhio)-iodobenzene
I f1 uoronet hyl t z4 s CLrans- AeXyl k-t -
fIuoronethyl5ﬁpggiﬁ?Pﬁ%a§§-E$%%§§%§;%¥§h32§ﬁ)??oﬁggageﬁzene' reduc
i f1 uor onret Hytibnote ther Armerceptpiodobenssyey - using zinc in dilute
| 1 uoromet hyhﬁyﬁkeaﬁipﬂ&anaefa deGeyetabpx¥i¢at PbAN A lDgouNly 1o
2,2-Difluoroethyl)-4'- penhyl - ins,t rans- bi cg/cl ohea<y| ]f g% of
2- oxoet hyl ) - Bxapp pyﬂjvrg g,ﬁp; ewing were prepared “analogously:

15 4-difluoromethylthio-4’~(trans-4-methylcyclohexyl)~-tolan
4-difluoromethylthio-4’~(trans-4-ethylcyclohexyl)~tolan
4-difluoromethylthio-4’-(trans-4-propylcyclohexyl)-tolan
4-difluoromethylthio-4’~(trans-4-butylcyclohexyl)-tolan

"+ 4=difluoromethylthio-4’=~(trans-4-pentylcyclohexyl)}-tolan

20 4-difluoromethylthio-4/~-(trans-4-hexylcyclohexyl)-tolan
4-difluoromethylthio-4‘-(trans-4-heptylcyclohexyl)-tolan
4-difluoromethylthio-4’~(trans-4-octylcyclohexyl)-tolan
4-difluoromethylthio-4’-(trans-4-nonylcyclohexyl)-tolan
4-difluoromethylthio-4’~(trans-4-decylcyclohexyl)-tolan

—

B b

d
-d
di

d
d
(
(

A DMDM

25 Example 14
4-(2,2-Difluorocethyl)-4‘-pentyl-trans,trans-bicyclohexyl
13 g of 4-(2-oxoethyl)-4’-pentyl-trans,trans-
bicyclohexyl (available from bicyclohexanecarboxylic
acid, reduction to the alcohol, conversion to the nitrile
30 and conversion to the aldehyde with DIBALH) are dissolved
in 100 ml of hexane. At room temperature, a solution of
6.2 ml of DAST in 100 ml of hexane is added dropwise, and
stirring of the mixture at room temperature is continued
) for 10 hours. It is then worked up as usual. m.p.: -1°C,
35 c.p.: 82°C, An = 0.040, viscosity: 11
The following were prepared analogously:
4-(2,2-difluoroethyl)-4‘-methyl-trans,trans-bicyclohexyl
_ 4=-(2,2-difluoroethyl)-4’-ethyl-trans,trans-bicyclohexyl



bi cycl ohexyl (avail abl e from bi cycl ohexanecarboxylic acid, reduction to the
al cohol, conversion to the nitrile 30 and conversion to the al dehyde with
Dl BALH) are dissolved in 100 mi of hexane. At roomtenperature, a solution
of"6.2 m of DAST in 100 mi of hexane is ggded dropwi se, and stirring of
the m xture at roomtenperature is continued for 10 hours. It is then

. Y?rke$hupfaflus¢uw2 anlflddﬁdéhhyQQ-f’Gp&o ylettkns/Orand-Pi€ycYohégglt v:
- e (6] oW n r par e a

4-(2,2-difl uor o‘b‘t&vf-iifwm(h fg‘ﬁ’éﬁé)ﬁb StrpRstEaps-bicyclohexyl

2, 2-difluor Oﬁ Jz-difmmeth;ahp-q ‘r-draeyil-d;udmmhs-blcyblohexyl

L 2-difl A i _

21 vorogt iyl BT LhaltylL b pkba-bicyolohex]

-di f 18i0r obt-mn-difhmd:ethwh)sw mwm%mns-bmyclohexyl

-glfluoro £L 3 Q}fiﬁﬁ%&gtﬁffﬁﬁiilﬁﬁﬁ?ﬂ”ﬁ%ﬂﬂdﬂﬁiﬂﬂs451cyclohexyl

d

i fluoroet -q;fOCt iﬁ%‘*téﬁ§§ bbvéflOg%%ﬁs-blcyclohexyl

i f1 uor T hét
-difluoroethyl)-4'-decyl-trans trans- bi cycl ohexyl Exanple 15

Ethoxypheqé 5-2;é4é§difluoronethoxyphenyl) et hene 10 22.2 ¢
of 4-ethoxystyr g of 4-(difluoro- methoxy)bronmobenzene

(avail abl e frbﬂ14-Etﬁoxnpheumb)-&mbﬁfmﬂiﬁi%DHQMQEhﬁﬂMF&eﬂﬂﬂ)1@“&#&? of
pal | adi un(#) acetate, g ? fﬁ-b%hﬁ&?ggg%ngs a9l § $3£940(diElubro-

tol yl phosphlT ne are heate boi I'i aceto- 15 nitrile for

24 hours. Aftermebboxﬂbb¥9m?b¢ﬂ¥en?he b#%é&%ﬂh#qare from o dgbyemo FH°

suction and wasfgdy &Hsﬁfet& Rixainplle arf) JasE? ngp.of [ palladiam{ai)ow ng
were prepared ana

1- (4- net hoxypheﬂ?ﬁ?a§9(4¥9dpf mlofirisianine and .83 g of tri-o-
1-(4- prOpOXYDheﬁﬁlirl h6éphilhé! ape Onedbed yinh dyilDing Hm@25 ml of aceto-
e bubygrentll &z‘zo‘r’aw@é&%%%phenﬁs i $8ec, the crystals
e e e T el
n
o (4 oct oxypheny% % ? gl fiﬁé@i"ﬁ?wa%ghﬁé‘lpgr eé henelogously.
1- (4-methoxyphenyl)-2-(4’~difluoromethoxyphenyl)-ethene
20 1-(4-propoxyphenyl)-2-(4'-difluoromethoxyphenyl}-ethene
1-(4-butoxyphenyl)~-2-(4‘-difluoromethoxyphenyl)-ethene
1-(4-pentoxyphenyl)-2-(4‘~difluoromethoxyphenyl)-ethene
1-(4~hexoxyphenyl)-2-(4’-difluoromethoxyphenyl)-ethene
1~(4-heptoxyphenyl)-2-(4‘-difluoromethoxyphenyl)-ethene
25 1- (4-octoxyphenyl)-2-(4‘~difluoromethoxyphenyl)-ethene
1-(4-nonoxypheny1)-2—(4'-difluoramethoxyphenyl)-ethene
1=~ (4~-decoxyphenyl)=-2~(4’~difluoromethoxyphenyl)~ethene

2

2,2
2,2
2,2
2,2
2,2
2,2
4-

H-h-h-b-h-h-h-b-h

-
-
-
-
-
- (
- (
(
(

1-[4-(trans-4-methylcyclohexyl)-phenyl]-2-(4‘~difluoro-
methoxyphenyl)-ethene

30 1-[4~ (trans-4-ethy1cyclohexy1)-phenyl]-2-(4'-dlfluoro-_
methoxyphenyl)-ethene
1-[4-(trans-4-propylcyclohexyl)~-phenyl]-2- (4'-difluoro-
methoxyphenyl)-ethene
1-[4-(trans-4-butylcyclohexyl)-phenyl]~2-(4’-difluoro-

35 . methoxyphenyl)-ethene
1-[4-(trans-4-pentylcyclohexyl)-phenyl}-2-(4’~difluoro-

_ methoxyphenyl)-ethene :



1- (4- nonoxyphenyl ) -2-(4' -difl uor onet hoxyphenyl) - et hene
1:(4-decoxyphenyl)-2-(4'-difIuoronethoxyphenyl)-ethene
1-[4- (trans-4-net hyl cycl ohexyl) - phenyl]-2-(4'-difl uoro-

ﬁthoxyphenyl)-ethene 30 - -
~1-[4-(trans-4-ethyl cycl ohexyl)-phenyl ] - 2(5? di f1 uoro-

nethoxyphenyl) wde - - red} -
- 1- Eﬁ (trﬁns |4) pégE iycr‘gﬁyﬁ/ :: k]fecr¥ﬁ]]°hex(y (F‘ﬁn&{)]F]o-z (47-difluoro
met hoxypheny gﬂ&YP =

1-[4-(trans-4- byLEhcxebahanuuhdyﬁyndjelbﬁgkquubhnaya1-35(4'-difluoro-

nmet hoxyphenyl ) - et
. 1-[4- (trans- 4- pBf §?E¥BPSH¥§§T?tBﬁ%ﬂyI] 2-(4' -difl uoro-

- et hoxyphen§l ) - t+b&ﬁetransﬁsroctylcyclohexyl)-phenyl]-2 (4’~difluoro-
1- Eﬁ (trﬁns ﬁ)hﬁé ¥9§ﬂgf§15l°9ﬂgﬂ¥|] 2- (4 -di fl uoro-

nmet hoxyphen t l.oh
-d|f|uoro-ynetﬁbi9pﬁEH?Pf' raq?y":'-"(ipe f}ﬁgﬁ??@iz BP? X;fiuor£4

1‘£ﬁ (trﬁns ﬁ)Oﬁ?thsxybnbﬁYIE)eﬁheﬁel] 2- (4" -difl uoro-

met hoxypheny r=di -
1- %ﬁ (trﬁnzgﬁ)nﬁggﬁcgEFgﬂgglFﬁiﬂ?ﬁﬁﬁﬁleki§¥¥kﬂqqﬁﬁx%ﬂ 2-(4’-difluoro
met hoxyphe - ogyphenyl)-ethene

1-[4-(trans-4- decylcyclohexyl) phenyl] 2-(4'-difluoro-

{1 uor onet oxypnamit~ e menEby iy SreviimidaTbavi) pﬁx%nﬂ‘ﬁ%lﬁ -at-
ipPinzg] r20(4I flubkuofethokgpheiybheavhenet hene 15
fluoronefhogzphi i#?Xét%gﬂXE i ¥ £y£4§HBHJ- -f&%-pﬂbnyl]-z-(4’-dlfluoro-
1-[ 4- (5- but yl - 1m@thpxiyphenyl}-ethepienyl]-2-(4' -difl uoro-
SRS LS Lol q{?g&-i%o@ﬁlﬂqmyipﬂrﬁnfdlhﬂhdyﬂ.)Zp‘!iénﬁjmﬂ-l42-(-11- di -
1 [ﬁ (5- Eexy: 1t3upy syphenylhnekhepeo. (4' - difl uoro-
pfhoféﬁgtﬁgiyéhg% F?Qg}hhiy&31napbyklﬁméhﬁaauyn)dpneayzn>2phenydﬂthdr@-d|
hoxyp enyl)-ethene
1-[4-(5-pentyl-1,3-pyrimidin-2-yl)-phenyl]=-2~-(4‘=-di-
20 fluoromethoxyphenjl)-ethene
1-[4-(5-hexyl-1,3~-pyrimidin-2-yl)-phenyl}~-2-(4’~difluoro-
methoxyphenyl)-ethene
1-{4~(5-heptyl-1,3-pyrimidin-2-yl)-phenyl]-2~(4‘~di-
fluoromethoxyphenyl)-ethene
25 1-[4~(5-octyl-1,3-pyrimidin-2~yl)-phenyl}-2-(4’~difluoro-
methoxyphenyl)-ethene -
1-[4~-(5-nonyl-1,3-pyrimidin-2-yl)-phenyl})-2-(4‘-difluoro-
methoxyphenyl )-ethene
1-[4~-(5-decyl-1,3-pyrimidin-2-yl)-phenyl]-2-{4‘~difluoro-
30 methoxyphenyl)-ethene

Example 16
1-(4-Ethoxyphenyl)-2-(4‘difluoromethoxyphenyl)-~ethane
- 19.7 g of 1-(4~ethoxyphenyl)-2-(4’-difluorometh-
oxyphenyl)-ethene are hydrogenated in 150 ml of THF
35 . analogously to Example 6b, using 6 g of Pd/C (5% Pd) as
catalyst. m.p.: 37°C, An =0.103, viscosity: 8
The following were prepared analogously:



25 1-[4-(5-0

met hoxyphenyl ) -

‘>di fluoro- ne
129 4- (5- decyl -

. met hoxyphenyl) -
1- (4- Et hoxyphe
1- (4- et hoxyphe

ctyl-1,3-pyrimdin-2-yl)-phenyl]-2-(4"-difluoro-

ethene 1- [4-(5-nonyl-1, 3-pyrimdin-2-yl) -phenyl]-2- (4
t hoxyphenyl ) - et hene :
1, 3-pyrimdin-2-yl)- phenyl] -(4' -difluoro- 30

et hene Exanpl e 16

%T §4-2n+-§1 d’&;“?}fwy 25 ,p_iaq_ eny b&nﬁ%@ ﬁxﬁéh glﬂyg}:gagﬁat ed

in 150 m of THF{Eopropexyphenyl) -t?b-(P_M fd-u@moneshngyshgnui)lseﬁ:baps% Pd)
as catal yst. mf?-gﬁiﬁiiéxyﬁgbfﬁﬂ-oz&(wd-ﬁi@ihb\tom%tibﬁybﬁbwm UgtHRhS

prepared anal o

1- ( 4- met hoxyphekrd
QD¥$0 =Kexdxyphdnyply<2wtdre-aifluvtomethbxyphenyl ) ~ethane

g

1- (4- propoxyph
- 1- (4- but oxyphe
- 1- (4- pent oxyph
- 1- (4- hexoxyphe
1¥( 4- hept oxypheqy,
1- (4- oct oxyphe
1- (4- nonoxyphe
1- (4- decoxyphe

oy Q-Eer(tpxmhew)m?a%xgﬂm%w@ﬁhamhenﬂ)-ethane

bR RSP Bfysharyothano
riy+ o4ﬂa¢wmn¢nmtbfﬁtmmmﬁmﬂrpwtthsrmhenyl )-ethane
Qﬂﬂkﬁm&hﬁ&?@henyl)-ethane

nni/lTé 'id‘%‘??"ﬂl??'tﬁ bﬁ%% m@%’?fgﬁgphenyl)-ethane

nyI) 2-(4' -difluoronet hoxyphenyl)-ethane 10

1t ey aerds (4 2pe Eaf bhuRE TR0 iR EIGRY adtnyiyni BhoAPE-4 /-y1) -

4- propylphenqtbanﬁ(4-dlfluoronethoxyblphenyl 4'-yl)- 15 et hane
4- but yl pheny{) &éénf':hf,huﬂwnyeahqwaumqa%méuwx)ryb igHeiRA -4 -yl) -

f | uor onet hoxybi phenyl et hane 20

4- hexyl pheny®Y 5?%4-d|fluoronethoxyb|phenyl 4 yI)- et hane
- (4- hept yl pheny+ ) 4 2ptépgipheaydyerqiydifianybméthokybipheényt-4 ‘'~yl) -

1-

1-(

1-(

1- (4- pentyl phenyl
1-(

1-(

15

20

25

30

35 .

ethane

l1-(4-butylphenyl)-2- (4-difluoromethoxyblphenyl 4'-yl)~
ethane
1-(4-pentylphenyl)-2~(4-difluoromethoxybiphenyl-4’-yl)-
ethane
1-(4-hexylphenyl)-2~-(4-difluoromethoxybiphenyl-4’-yl)-
ethane

1= (4-heptylphenyl)-2~-(4-difluoromethoxybiphenyl-4‘-yl)-
ethane '
1-(4-octylphenyl)-2-(4-difluoromethoxybiphenyl-4‘-yl)-
ethane
1-(4-nonylpheny1)-2-(4-d1fluoromethoxybipheny1—4'—yl)-
ethane
1-(4-decylphenyl)-2~(4~-difluoromethoxybiphenyl-4’-yl)-
ethane

1-(4-methoxyphenyl)-2-(4-dlfluoromethoxyblphenyl-4'-yl)-
ethane

1-(4-ethoxyphenyl)-2- {4-difluoromethoxybiphenyl-4’-yl)~
ethane, m.p.: 153°, c.p. (extrapolated): 110°, An: 0.118
1-(4-propoxyphenyl)-2-(4-difluoromethoxybiphenyl-4’-yl)-
ethane _ _
1-(4-butoxyphenyl)-2-(4-dif1uoromethoxybiphenyl-4'-yl)-

. ethane



1- (4-octyl phenyl ) -2-(4-difl uoronet hoxybi phenyl -4'-yl)- 25 et hane
1-,(4- nonyl phenyl ) - 2- (4-di fl uor onet hoxybi phenyl -4' -yl )- et hane

1-{,4- decyl phenyl ) - 2- (4-di f| uor omet hoxybi phenyl -4' -yl )- ethane 30

1- (4- met hoxyphenyl) - 2- (4- dlfluoronethoxyblﬁ gepyl -4' -yl')- ethane

1- (4- et hoxyphenyl) - 2- (4- d|fluoronethoxyb|p enyl -4'-yl)- ethane, mp.:
[err], c.p. (exi3aQ e -
1-(4- propoxypher:ll'y?a ga?§a§¥P%§%?ihe ﬁ%ny tho*%blghfny et ha gJ
1-(4- butoxyphen 4- d|fluoronethoxyb|phenyl 4' -yl )- ethane - 55 -
1- ( 4- pent oxy phem (4o sheny D= b pEydi Sheonomdthostybi pHeiRe-4 1 ~y1 ) -
1- (4- hexoxyphenyl. ) - 2- (4(f%éuorongf%ogyblphenyl 3R%Q et hane 5 i)
1- (4- hept oxyphe N2 (4-di f | uor onet hoxybi phenyl - 4 -yl)- ethane

1- ( 4- oct oxyBhenyl-)(42heptdkybhenplp+ 2o k4l gt ok thdyybipHenyl -4  ~y1) -
1-(4-nonoxyphen£k% el 4- dlfluoronethoxyblphenyl 4'-yl)- 10 ethane

1- (4- decoxypheny (4 di f| uor onet hoxybi phenyl -4' -yl') - et hane 1-

[

4- (trans- 4- met Byl{#rachaxyphenrbhy? 1 ( QMf1%P#¢mﬁ#hpx¥hﬂphﬁQMinAﬂﬂjﬂdethane

15" 1-[4-(tran§tﬁ3§hhylcyclohexyl) phenyl]-2-(4"-difl uoro-
met hoxyphenyl )

1[4 (irans 4. pﬁo&%13RRQﬁx35eﬁrbhe%-£1-§+%LPO%ﬂwqﬁhﬂxiblvhenyl-4'-yl)-

met hoxyphedyl ) - ethame mp.: [err], An 0.125 20

1-[4-(trans-4-by EJ”‘Beéé3§V%ﬂén§ITL l425£f&ﬁ5¥é$é€ﬂé§?biphenyl—4'—yl)-

met hoxyphenyl ) - ét ane
1- [ 4- (trans- 4- pefhaneycl ohexyl ) - phenyl ] - 2- (4' -di f| uor o-

1-[4-(trans-d-methylcyclohexyl)-phenyl]-2-(4'-difluoro-
methoxyphenyl)-ethane '

15 1-[4~(trans-4-ethylcyclohexyl)-phenyl]-2-(4’~difluoro~-
methoxyphenyl ) ~ethane _
l-[4~(trans-4-propylcyclohexyl)-phenyl}-2-(4‘’~difluoro-
methoxyphenyl)-ethane, m.p.: 51°C, c.p.: 79.6°C, An =
0.125 | |

20 1-{4~(trans-4-butylcyclohexyl)-phenyl}~2-(4’~-difluoro-
methoxyphenyl )-ethane
1-[{4~-(trans-4-pentylcyclohexyl)-phenyl]-2-(4‘’~difluoro-
methoxyphenyl)~ethane, m.p.: 32°C, c.p.: 90.2°C, An =
0.123

25 1-[4~(trans-4-hexylcyclohexyl)-phenyl]~2-(4’-difluoro-
methoxyphenyl)-ethane |
l1-{4-(trans-4~-heptylcyclohexyl)-phenyl]-2-(4’~difluoro~
methoxyphenyl)-ethane
1-{4~-(trans-4-octylcyclohexyl)-phenyl]-2-(4’~difluoro-

30 methoxyphenyl)-~ethane

' 1-[4f(trans-G-nonylcyclohexyl)-phenyl]-z-(4'-dif1uoro-
methoxyphenyl ) -ethane '
1-[4- (trans-i—decylcyclohexyl)—phenyl]-2-(4’-dlfluoro-
methoxyphenyl ) -ethane

35 . 1l-[4-(trans-4-methylcyclohexyl)-phenyl]-2-(4‘~-difluoro-
methylthiophenyl)-ethane ' .
. 1-{4-(trans-4-ethylcyclohexyl)-phenyl]-2-(4’~-difluoro-



met hoxyphenyl ) -ethane, mp.: [err], An 0.123 25
1-[4-(trans-4-hexy|cyclohexyl)-phenyl]<2-(4'-difluoro-
met hoxyphenyl ) - et hane

1*[4 (trans-4-heptyl cycl ohexyl)-phenyl ] -2-d¢'<di f 1 uoro-
. met hoxyphenyl ) - et hane

1-[ 4- (t 4 _
ne%hoﬁygﬁgﬁy|)QEQﬁthEEQBﬁﬁahQIthﬂﬂiﬂe2 (4 -difluoro- 30

1-[4- (trans-4- nbny#cysraw|mparﬁﬂqclfl\ewla.-aheawaj-2-(4'-difluoro—
EEEQO?gfgﬁgyL)dﬂée !t?lﬂ he?{})aethane

met hoxypheny! ) - ifﬁ iﬁggnEXX ut i@&éléﬁelalfngﬂéﬁ¥fﬁ-2—(4'-difluoro-
ﬁé{ﬁ-ftL?gsﬂgnﬂﬁhﬁh?lthiObhé;Yl)péﬁh;hé 2-(4'-difluoro-

1- (4y(trang 4- g#%&ﬁ ngﬁﬁgkﬁ qﬁ¥1 %?ﬁﬁfyﬁbiﬁﬁiﬁx%l'z (4'-81f1uoro—
nethylthlophenympthy&ahgophenyl)-et ane

1¥[ 4- (trans- 4- L ‘- -
nethyfth.o;hensFQ Py !&hﬂhﬁﬁﬂﬁbﬁﬁlﬂp&ﬂoﬁhﬁyﬁyébﬁénymrhz (4’-difluoro

1- [ 4- (trans- 4- bﬂF§P¥}EPbREk9P¥1bﬁ@ﬁ???e2 (4'-difluoro- 5
ylthlombenyh> qt &m@nh44hhépuynuye&¢hsxnmyapneuuaaymy(4ghdm¢1pozo-(4
fl uoro- g%%ﬁ gﬁ n % ¢ ﬁ
(trans-4-h X; 3&? y: ghg 6??32 (4" -difluoro-
yl t hi ophenyl}{d+i{£oranss-4~octylcyclohexyl)-phenyl]-2- (4'-dlf1uoro-

h -
s o BERYXRIBRREKY ) RBERKRG - 2 (4 - di Tl uoro

(trans-4- odr§# cj&maagqﬂ7nqn¥;ﬁquekiawltr?#%kX%l'z'(4'-d1f1“°r°-
ylth'OﬂbenYEbtﬂ&ﬁ%hiophefyl)-ethane

s & PO O L rdad 1L dhag1- 354 et 1o~

(trans- 4- dmethylthiophenyl)reshahe2- (4' - di fl uor o-
yl t hi ophenyl) - et hane

(5- net hyl yrimdin I hen "-di - .
ronethoxyphémﬂé)é@h&ﬁ&hM})&)3fbyrzhld1n é-yQ)-phenyll-Z-(4'-d1-

4- (5- et hyl - 1 f3uyometioxyphenylphethhhe2- (4' - di fl uoro-
hoxypheg%l) ﬁ??i ?S—ethyl-l 3-pyrimidin-2-yl)-phenyl)-2- (4'-d1f1uoro-
methoxyphenyl)-ethane
1-[4-(5-propy1—1,3-pyrimidin-2-y1)-phenyl]-Z-(4'-di-
fluoromethoxyphenyl)-ethane
1-[4-(5-buty1-1,3-pyrimidin-2-yl)-phenyl]-z-(4'-difluoro-
25 methoxyphenyl)-ethane
1-[4-(5-penty1h1,3-pyrimidin-2-y1)-phenyl]-g-(4'-di-
fluoromethoxyphenyl)~ethane '
1-[4-(5-hexyl-1,3-pyrimidin-2-yl)-phenyl]~2-(4’~difluoro-
methoxyphenyl)-ethane
30 1-[4—(5—hepty1-1,3-pyrimidin-2-y1)-phenyl]-z-(4'-di-
fluoromethoxyphenyl)-ethane
1-[44(5-octyl-1,36pyrimidin-2-y1)-phenyl]-z-(4'-difluoro-
pethoxyphenyl)-ethane

neth

" -di
1-[4-
nmet h
1-[4
nmet h
1-[4-
nmet h
1-[4
nmet h
1-[4-
nmet h
1-[4
fluo
[
t

1-
me

- 1-[4- (5-nonyl-1, 3-pyrimidin-2-yl)-phenyl]-2-(4‘-difluoro-
35 methoxyphenyl)-ethane

1-[4~-(5-decyl-1, 3—pyrim1din-2-y1)-phenyl]-2-(4’—dxfluoro-
methoxyphenyl)-ethane



1-[4-(5-propyl -1, 3-pyri mdin-2-yl)-phenyl]-2-(4"-di-
quoronEthoxyphenyI) et hane
4-(5-butyl -1, 3-pyrim din-2-yl)-phenyl]-2-(4"-difluoro- 25

thoxyphenyl) ethane 1-[4-(5-pentyl -1, 3 gy i din-2-yl)-phenyl]-2-(4"-di-
: quoronethoxyphenyI) et hane
1-[4- (5- hexyl - I n-2-yl)-phenyl]-2-(4"-difluoro-
met hoxyphenyl ) - ane .
1-[ 4- (5- hept y| i'(atﬁﬁ‘?ﬁh%‘?&!’yﬂ%‘?w]] )-’E!*t%f‘l’-]di . 4~difluoromethoxy-~
: Ezuorgnffhoxyxﬁﬁuuﬁdaeéhane 1- [4- (5-octyl-1,3-pyrimdin-2-yl)-phenyl]-2-
; -di fl uoro- nethoxyp :
1-[4-(5-nonyl -1, 3-pyri mbgﬁ'&qugl e?lﬂ < m’f di ﬁtd (av3a:|.1able by
 met hoxyphenyl ) - ethengflcatlon of the phenolmc OH group of p-hydroxy-

ﬁe { ﬁoi ipﬂgﬁg:) gﬁeﬁi' @1@6&0&- yahapa&&y&iy%s‘l Rilisdgler 9; followed by

~ 4-(trans-4- Prop?*é?é?bﬁ%X?%?hFﬂﬁﬁﬂﬁ'lqﬂ(RQQWRHQﬁHEFﬁﬂxﬁs pekevified, as
* 4¥Di f | uor omet hoyybepIBEd mcnzkdm' $an ewibl 3-(tehhst-ptapymcycﬂ.ot-he

phenolic OH gro zy n usl Exa
fol | owed by OX|5§¥¥£hERF¥ﬁ°got si&% ¢¢aﬁﬁﬁ%§@% 'S éétéﬂ:i d,ggé
descri bed 10 Ex29pLB°GL), with 4- (trans 4- propyl cycl o- hexyl)-phenol by the

DCC net hod. m p. err |
anal ogousl y: 4- traLs 4*ﬁetﬁ8}1°$?ngé§5*é] preprd®! diiidbuitye prepar ed

benzoate 4-(tra s(nrapﬁy#cye¥bn ?¥F}°b rg@xﬁfl3|E&#g%%geth%§§xy-
2??532;2_2_é;;ggﬁgégFgﬁglcrclohexyl) phenyl 4- dlLIuoronethoxy benzoat e
4-(trans-4-hexy¥6§¥FGﬁEi %flbﬁg i°hﬂxﬂi$Téﬁ#%£€th8?¥§i%i%%&%hgt%gxy-
15 benzoate
4-(trans-4-butylcyclohexyl)-phenyl 4-difluoromethoxy-
benzoate .
4-(trans-4-pentylcyclohexyl)-phehyl 4~difluoromethoxy--
‘benzoate
20 4-(trans-4-hexylcyclohexyl)-phenyl 4~difluoromethoxy-
benzoate
4-(trans-4-heptylcyclohexyl)-phenyl 4-difluoromethoxy-
benzoate
4-(trans-4-nonylcyclohexyl)-phenyl 4-difluoromethoxy-
25 benzoate _
4-(trans-4—octylcyclohexy1)-phenyl 4-difluoromethoxy-
benzoate _
4-(trans-4-decylcyclohexyl)-phenyl 4~-difluoromethoxy-
benzoate

ﬁfr

30 4-methylphenyl-4-difluoromethoxybenzoate
4-ethylphenyl~-4-difluoromethoxybenzoate
4-propylphenyl-4-difluoromethoxybenzoate
4-butylphenyl-4-difluoromethoxybenzoate
4-pentylphenyl-4~difluoromethoxybenzoate

35 4-hexylphenyl-4-difluoromethoxybenzoate
4-heptylphenyl-4~difluoromethoxybenzoate
4-octylphenyl-4-difluoromethoxybenzoate

) 4-nonylphenyl-~4-difluoromethoxybenzoate



benzoate 4-(trans-4-heptyl cycl ohexyl)-phenyl 4-difl uoronethoxy- benzoate
4- (trans-4-nonyl cycl ohexyl ) - phenyl 4-di f| uor omet hoxy- 25 benzoate
4-(trans-4-octyl cycl ohexyl) - phenyl 4-di fl uor onet hoxy- benzoate
4-(trans-4-decyl cycl ohexyl) - phenyl 4- di fdgiqr onet hoxy- benzoate 30

- 4-met hyl phenyl - 4-di f | uor onet hoxybenzoat e

4- et hyl phenyl - 4, dj Q
4-propy|phenyl-ﬁ-g%%yggggﬁg?hgieggﬁgggﬁgethoxybenzoate

4-but yl phenyl - 4-di f| uor omet hoxybenzoat e
j‘E:Q;Y|Ehenr|Aﬂad?éhh?lﬁﬂ?ﬁéﬁyﬁbtnip84GdBﬁluoromethoxybenzoate
- phenyl - 4- di 0 oxybenzoate,.
4-hepty|phenyl-ﬂ-HP#HXEBSEbFﬂgiygéxgo%f%lf1u°r°meth°xybenz°ate
4- oct yl phenyl - 44d+propydbiphenybedzpht £-difluoromethoxybenzoate
4-nonyl phenyl - 43 dL b i
4-dgcy|phen§|-4§gi?kﬁg?§ ?Egg;bgﬁgga?Edif%uo€?§ﬁﬁﬂo¢¥?eﬁ%3ttﬁ
4- di f1 uor omet ho#ypeRpEYLbirhep ﬁ7f5¥§h§ﬁ?+f£§§$ qﬁﬁﬁ§¥iR%Qﬁﬂ§%ﬁmybenzoate
f"ap; Iopyl bi phﬁn;vgnexymiﬂhéhymwﬁylhwgbmm:ne&ox;memweai phenyl - 4-yl
- di fl uoronet hoxyben 4 - LyLbi phe = ' iH%F oxybenzoat e
4'-hexy|bipheny#-4ﬁ$§8§i§F§Pﬁo§§n%tﬂ%xebg%ggé?%éﬂégééﬁxﬁgﬂnp é%yl¥4-yl
4-d|f|yoronethp#VbQﬂEU&b@Phenﬁéthnlpﬁeﬂyflqoy?mﬂﬁkP¥YQRﬂ%ﬁﬁ§9mmybenzdate
2 11 vor B8, ﬁ'&?‘3@‘3"‘?"%"“4-"9“"‘”81?fe"m“th SRS R A4
- y z I n - uQg | obenzoi c_.aci avai |l abl e
fron1p-;olugnésﬂlFGRF¥i§&Pg§B¥963TH;t#BalggEﬁF%@P{hﬁfikﬁQﬁﬁﬂf?c agid,
est e/r |hf |dcat |h?)n, conveésUelinqm-tdﬁnﬁoromﬁmgﬁiohdmnii@e;ciddmuiil@b,leusi ng
zi nc/ hydrochl oric _aci herif | | O 0QQUSLYs le diand djder a-
tion of the aci 5f°mt r%*?%‘f%%sn f%'lel‘gb? g?ﬁe%na%"é@%%@r%o 911! thied
4- (trans- 4- met hehrboxyldey| acideny lesterificationenecapversion to the
15 sulfonyl chloride, reduction, using zinc/hydrochloric
acid, etherification analogously to Example 1 and libera-
tion of the acid), the following are obtained analo-

gously:
4~ (trans-4-methylcyclohexyl)-phenyl 4-difluoromethyl-
20 thiobenzoate

4-(trans-4-ethylcyclohexyl)-phenyl 4-difluoromethyl-
thiobenzoate
4-(trans-4-propylcyclohexyl)-phenyl 4-difluoromethyl-
thiobenzoate

25 4-(trans-4-butylcyclohexyl)-phenyl 4~difluoromethyl-
thiobenzoate
4-(trans-4-pentylcyclohexyl)-phenyl 4-difluoromethyl-
thiocbenzoate
4-(trans-4-hexylcyclohexyl)-phenyl 4-difluoromethyl-

30 thiobenzoate _
4-(trans-4-heptylcyclohexyl)~-phenyl 4-difluoromethyl-

thiobenzoate
4~ (trans-4-octylcyclohexyl)-phenyl 4~difluoromethyl-
_ thiobenzoate '
35 4-(trans-4-nonylcyclohexyl)~-phenyl 4~-difluoromethyl-
thiobenzoate

4-(trans-4-decylcyclohexyl)-phenyl 4-difluoromethyl-
_ thiobenzoate



20 t hi obenzoate 4-(trans-4-ethyl cycl ohexyl)-phenyl 4-di f 1 uor onet hyl -

t hi obenzoate 4-(trans-4-propyl cycl ohexyl) - phenyl 4-di f | uor onet hyl -
ttﬂobenzoate 25 4- (trans-4-butyl cycl ohexyl) - phenyl 4-di f 1 uor onet hyl -
t Nl obenzoate 4-(trans-4-pentylcycl ohexyl)-nhenyl 4-di f 1 uor onet hyl -

t hi obenzoat e 4-(trans-4-hexyl cycl ohexyl) - pfienyl 4-di fl uoronet hyl - 30

t hi obenzoate 4- trans-4zhep 0he - n - diqfsl Q I

t hi obenzoat e 4-(trans-4?g§t§¥g§§ﬁ%ﬁ§x§%%gn Egﬁy%bfer4£8i}ﬁ ?@ﬁg?ﬁg%?l-

t hi obenzoat e 351line- phases- acaondingctohthe| inyenrkion. 4-difl uoronet hyl -
t hi obenzoate 4-(trans-4-decyl cycl ohexyl) -phenyl 4-di f | uor onet hyl -

t hi obenzoat e - 59_- The foll ow ng exanples refer-to liquid-crystal- |ine
phases accordinExPﬂpgﬁeAanention. Exanple A: A liquid-crystalline phase

consi sti ZgbOf : I S 10% nf lﬁqﬁidﬁedsﬁabbgheyﬂmmmmng rofise 10% of
Dt rans i bRt GGl BRI RERACRL b0 By bensonitrite
di f | uor omet hoxy10%( pfapstrapsndybuprleyekohoxyHesnzonitaile 109 of
T ane 1D bl o ibhcBe) plepasasl CpenepEgaToRdipbenaonitrile |
trans-4-(trans-§8§r8 y9&§&4§¥§ﬂ§§ﬁ?¥¥y§rZﬁ&?&%&%ﬁ&é§€¥35§4;§§>xyl"
ﬁ;;p[??gtglpﬂggyl Ctrgbenéeferag§-4-propylcyclf- 15
e (M OB PR ok oY By tohexane
- 8% of trans-l-p-butoxyphenyl=-4-propylcyclochexane
5% of 4’-p-propylphenyl trans-4-(trans-4-propylcyclo-
hexyl)-cyclohexanecarboxylate
5% of 4’-p-pentylphenyl trans-4-(trans-4-propylcyclo-
15 hexyl)-cyclohexanecarboxylate
5% of 4’-p-propylphenyl trans-4-(trans-4-butylcyclo-
hexyl)-cyclohexanecarboxylate
5% of 4’-p-pentylphenyl trans-4-(trans-4-butylcyclo-
hexyl)-cyclohexanecarboxylate
20 4% of 4-(trans-&-propylcyclohexyl)-2'-fluoro-4’-(trans-
4-propylcyclohexyl)-biphenyl
4% of 2-fluoro-4-(trans-4-pentylcyclohexyl)-4’-(trans-4-
propylcyclohexyl)biphenyl :
and
25 4% of 4-(trans-4-pentylcyclohexyl)-2’~-fluoro-4’-(trans-
4-pentylcyclohexyl)-biphenyl -
has a melting point of -18.8°C, a clear point of 78°C and
a viscosity of 16 mm’/s at 20°C.

Example B:
30 A liquid-crystalline phase consisting of
158 of difluoromethoxy-4-(trans-4-propylcyclohexyl)-
) benzene
17% of difluoromethoxy-4~-(trans-4-pentylcyclohexyl)-
benzene
35 . 13% of difluoromethoxy-4~(trans-4-heptylcyclohexyl)-
benzene

_ 10% of trans-l-p-methoxyphenyl-4-propylcyclohexane



5% of 4'-p-pentyl phenyl trans-4-(trans-4-butyl cycl o-
hexyl) cycl ohexanecar boxyl ate 20 4% of '
4= (trans-4-propyl cycl ohexyl )-2'-fluoro-4'-(trans-

4- propylcyclohexyl) bi phenyl 4% of - 60 -

+ 2-fluoro-4-(trans-4- pentylcyclohexyl) 4' - (trans-4-

propyl cycl ohexyi afi g2 -
4-(trans- 4- pent%??y@ %é&?nf 3 Fhoﬁ%?ﬁﬁn¥l 4rFropy1cyclohexane

4- pentylcyclohex§$)05|bﬁéﬁ§rlnas utaxyphery LA TRrQpYLqyslghexang oqr poi nt
of [err] and a vsscailly(aiaﬂéiiiﬁfdpy héﬂ?l)QQ'-fluoro-4'A(trans-

| i quid-crystalline pha;e cons Sti ql

di f | uor omet hoxy- 4- ( t r anSPHOBY ﬁ¥F£§B?§$ 39 WL ene 17% of

di f | uor onet Boxy- 5%(bfaasflupto%§+cyramﬂﬁéqpéntyﬂeyckoheiyl)-4K¥%Mnhns-4-

di f | uor onet hoxy- 4- (tra g&;bﬁgﬁ%gggg%éﬁe&ﬁpzene 10% of

trans-1-p- nethoxypheny 60- 10% of

Hpans 1- p- ethoxyﬁﬁeﬂﬁl44(9:@&9*%3@9 oyl ) -2/ -fluoro-4‘-(trans-
et e adpihepghsptbibersyen i

4- propylcyclohex§F)°5|ﬁhényﬁls‘(trGQEo*’PréPYfEY°1°hexyl)'blphenyl

2-f 1 uor o- 416t r ansg4officdt-y trnnissidepentyloydichexyl) -4 ‘- (trans-4-propyl-

propyl cycl ohexyl) - biphﬁgx P§4%9i)‘blPh°ﬁY1

4-(trans-4-pentyl cyclo | uo (trans-
4- pentyl cycl ohexyl) - blﬁnényl 5% of 4,4'-bis-(trans-4-propylcycl ohexyl)

Cglcfngﬁg;l )10b| ) g%@ Is& 4, htét}agfaa- t?&ﬁhé‘hcgéhﬁf;mgfélol{etx}l(lr-aﬂtplfbnybpw el
0 S en o
has a nelting p P‘ﬁtao‘P‘f’éH‘? P%“@I"é%# 28 ht 6f & B ?T é@%%@%\?&sg gte;y

of 12 [erri5 Exanphiscosity of 12 mm’/s at 20°C.

Example C:
A liquid-crystalline phase consisting of
16% of p-trans-4-propylcyclohexyl-benzonitrile
4% of p-trans-4-pentylcyclohexyl-benzonitrile
20 18% of 1-(3,3-difluoropropyl)-4-(trans-4-propylcyclo-
hexyl)-benzene
102 of trans-l-p-methoxyphenyl-4-propylcyclohexane
10% of trans-l-p-ethoxyphenyl-4-propylcyclohexane
11% of 4-ethyl-4’-(trans-4-propylcyclohexyl)-biphenyl
25 11% of 4-ethyl-4’-(trans-4-pentylcyclohexyl)-biphenyl
3% of 4~(trans-4-propylcyclohexyl)-2‘-fluoro-4‘-(trans-
4-propylcyclohexyl)-biphenyl
4% of 2-fluoro-4-(trans-4-pentylcyclohexyl)-4’-(trans-4-
propylcyclohexyl)-biphenyl
30 3% of 4-(trans-4-pentylcyclohexyl)-2’~fluoro-4‘-(trans-
4-pentylcyclohexyl)-biphenyl
3% of 4,4’~bis~(trans-4-propylcyclohexyl)-biphenyl
4% of 4-(trans—4-penty1cyclohexy1)—4'-(trans-4-propy1-
_ cyclohexyl)-biphenyl and R
_35‘ 3% of 4,4’-bis-(trans-4-pentylcyclohexyl)-biphenyl
has a melting point of -10.3°C, a clear point of 91°C and
a viscosity of 17 mm?/s at 20°C.
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A liquid-crystalline phase consisting of 16% of
p-trans-4-propyl cycl ohexyl -benzonitril e 4% of
p-L.rans-4-pentyl cycl ohexyl -benzonitrile 20 18% of
1- (3, 3-di fluoropropyl)-4-(trans-4- propyl cygj o- hexyl)-benzene 10% of
trans- 1- p- net hoxyphenyl - 4- pr opyl cycl ohexane 10% of
trans-1- p- ethoxgﬂaﬁﬁl f=propyl cycl ohexane 11@60f

4-ethyl-4"-(t 4- h 11% of

4 ethyi 4 (1 ans-4- penkyMLUBLERERYPHaDLbRG hase, cpusisting of
4-(trans- 4 pr0pzh%yeEobetrhhs24-bkupymcfcléyhaﬁﬁl—henzonltrlle
4- propyl cycl ohe

2-f1 uor o- 4 (traﬁék) % EtgF%?EFéﬁE??FylﬂYC%?Pgﬁglzbenzonltrlle

propylcycloBexyDﬁ%bbﬁhpnykaae-4-haptylcyclohexyl-benzonltrlle

4- (trans-4-pent yaleohe 44 - -

4- pentylcyclohe§§?)8 H é*k%o @ 99585 4 é&ﬁégfbyclohexyl) biphenyl
4,4 -bis-(t ranshﬂspﬁoﬁ PGFCPQF}BTey?f ?)lb%ers'lﬂm%i)fo 140 and a viscosity
4-(trans- 4- pent glecyggl,ohexyl )-4' - (trans-4-propyl - cycl ohexyl)-bi phenyl and

point of Lerr]. a ol car APnPBRee ik miked, Wb S0 o 1onfored | the . o1

- Exanple D0 A [folliowingy danpourslsphhs accondn.ngl 1) cﬂhé45<hvéntlon. The

1 ans. 4 pent s PEyBedy B8 EBAZ BRRPe MeSrdligde the invention obtained
p-trans-4- heptyhrycBuhun;lzbdnznn!ableel15610@.

4-cyano-4' - (trapg; ykcycl ohexyl ) - blphenyl has a clear point of [err],
a An of 0.140 a ity of 28. This goase s mxed with 10% of one of
the 10 fol |l owlng GG#§§§H8§°P5§BQGYU4ng°? ¥Imb49hﬁﬂflon The val ues of

Lh:s pthGIBCSOQEInaifmugh§T¢£H6ﬁ§44HKﬁ%%?ﬁ t F&?d)hbeﬁiéhé
-bel ow. nounds iflu - OX Y-
di f 1 uor onet hoxy f’?‘gﬂ @b?/“%"gf(;ﬁv@&ﬁ %Cm{égﬂggmio)ﬁ i)-benzene
4 4 [2- (4-d1f1uoromethoxypheny1)-ethyl]-4'-pentyl-
trans,trans-bicyclohexyl
5 difluoromethoxy-4-(5-heptyl-1l,3-pyrimidin-2-yl)-

20 benzene
6 4-difluoromethoxy-4‘~(trans-4-pentylcyclohexyl)-
biphenyl
Table 1
I c.p. [°C] An Viscosity
25 ' -
1 65.4 0.1349 26.8
2 60.2 0.1291 23.8
3 61.8 0.1313 24.5
4 76.7 ' 0.1353 27.4
30 5 63.7 0.1368 26.7
6 76.1 0.1411 28.2
gxample E:

A liquid~-crystalline phase consisting of
22% of trans-1-p-ethylphenyl-4-propylcyclohexane
35 . 20% of trans-l-p-methoxyphenyl-4-propylcyclohexane
15% of trans-l-p-ethoxyphenyl-4-propylcyclohexane
. 19% of 4-ethy1-4'f(trans-4-propylcyclohexy1)-bibhenyl
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3 di fl uoronet hoxy-4- (trans-4-pentylcycl ohexyl) -benzene 4 4- [2-
(4-difluoronet hoxyphenyl) -ethyl]-4 '-pentyl- trans,trans-bicyclohexyl 5
dllluoronethoxy-4-(5-hepty|-1,3-pyrinidin-24yl)- 20 benzene 6

4-di f 1 uor onet hoxy-4 (trans-4-penty|cyclghgfyL)- bi phenyl Table 1 1 c.p.
[err] Viscosity 2 65. 4 '

0. 1349 -l ’ = - 1.8
10,1313 §4% of qu%hyl 4’=(trans-4 pengyiégélohexygg gigﬁenyg

63.7 5% of 47 (kyams-4-propylcyclohexyl)-4/-(trans-4-propyls: 1411

$28.2 Exanple H A Ilquugdmanamyﬂ)hagpabg9g consi sting of 22% of

"trans-1-p-ethylp Q | ohex % 0
trans- 1- p- nethoxggh ﬁfﬂﬁﬁaﬁﬁﬁqSRﬁéﬁiEEXéiﬁEﬁﬁiﬁf'i =(trans-4-propyl-
trans- 1-p- eﬁhoxyphenylcycﬂnhpywdycbaphnayé 19% of 4-ethyl-4 '-

(trans-4- propyl | gh e 20 %0
4- et hyl - (tra&é%4gp§%§§% 3 Hﬁexyl é?p%%#nlag@go§l3l and a viscosity

4~ (trans 4 prop9¢ }ébohexyl) 4' - (trans-4-propyl- cycl ohexyl)-bi phenyl 5% of
4>(trans- 4- pentyl cycl oheshils) - ﬁhaéér em;s AiReAPWitD 10% of one of the

W scosity of 11 torhow i SoneSind ., boorinhi G cPg tRwhEieRy dbe
conpounds [LOaccwvadues Dﬁ thd si phesel aacofding Ote sthesifentiion wirtsdned
according to thgfl Ny 1 2t i Fe€2SHBYBY.zed in Table 2 bel ow.

Conpounds | uor onet hoxyphenyl trans-4-pentyl -cycl ohexane-
car boxyl at e QQ!EQ!BQE__

7  4-difluoromethoxyphenyl trans-4-pentyl-cyclohexane-
carboxylate
15 8 4-difluoromethoxyphenyl 4’-pentyl-trans,trans-bi-
' cyclohexane~4~-carboxylate

Tablie 2
I c.p. [°C] An Viscosity
20 7 67.8 0.1080 11,9

8 82.7 0.1108 12.6



15 t\mxyphenyl 4' -pentyl -transtrans-bi -
cycloh e Table 2 | c.p. [err] An

Vi scosi 67.8 0. 1080 82.7
%“].:L|108 h1|2 6 - 63 - EP6§ 381 728 Bl paBEnD381 22 B1;

uor oret hy corrpounds_ of the fornula | [err] in which 5 R S
hal ogen, -CN, Pagent £ladmg:qht-chain al kyl or al kenyl radical having 1 to

15 carbon atong, in WpiFluiomthiill @oipdugidal e ithe Mfermuladial s,

i ndependent|y of one another, can each also be replaced by -0, -S-, 10
-CO, -COO, -OCO or -OCOO in such a manner that oxygen atoms are not
di rect ly |i nked to oRe (AteZhg~A?eR-GHES r ai ght - chai n pdr fl uoroal kyl radical,
in which one or nore fluorine atons can al so be replaced by H, 15 [err]

i ndependent|y of one another, are each a (a) trans-1,4-cycl ohexyl ene

radi cal in whidiehwebr nore non-adjacent CH2 groups can al so be repl aced

by -O angfor gS-, (b) 1, ‘isph&mbb%he Leﬂ;,cahcsn mtaalgm-@haa& alkyl
two CH groups can aI so be repli}ci iy ’c‘#ﬁ di cal ffo? hg]gro%o
IR PR yitbos olipocalt it

_ na ew ione ote r gndn 25
2, 6-diyl and 1234ttr , h
radicals (a) and (b) can b} ﬁ%%%ﬁ&{i@% lﬂghﬁggaéfzg%?lc#e crié13'ep gtnt ?y of
one another are each -CO Qap3Qach also be repleced byl ebt]l -s-, -0.

L4

10 . -co-, =-C0-0-, -0-CO- or -0-CO-O- in such a
manner that oxygen atoms are not directly
linked to one another, or a straight-chain
perfluoroalkyl radical, in which one or more
fluorine atoms can also be replaced by H,

15 A! and A?, independently of one another, are each a
(a) trans-1,4-cyclohexylene :Ea.dical in which

one or more non-adjacent CH, groups can
also be replaced by -O0- and/or -S-,
(b) 1,4-phenylene radical in which one or

20 two CH groups can also be replaced by N,
(¢) radical from the group consisting of

1,4-cyclohexenylene, 1,4-bicyclo{2,2,2] -
octylene, piperidine-1,4-diyl, naph-
thalene-2,6-diyl, - decahydronaphthalene-

25 2,6-diyl and 1,2,3,4-tetrahydronaph-

thalene-2,6-diyl,
in which the radicals (a) and (b) can be
substituted by CN or fluorine,

z* independently of one another are each -CO-0O,
30 : -0-C0-, -CH,0-, -OCH,-, -CH,CH,-,
-CH=CH-, -C=C- or a single bond,
‘m’ is 1, 2 or 3 and '
" Q is alkylene having 2 to 6 carbon atoms in

: ) which a CH, group can also be replaced by
35 -O-, -S", -CO-O- or "o-co" -O-, -S-, -cHz""
-C0-0-, =-0-CO- or a single bond,
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- CH=CH, CnC E is 1, 2 or 3 and Q
is al kyI ene h M\“ﬁ“‘ “ﬁ “ m n atom; i n which a CH2 group can al so be

repl aced by 3 -COO or -OCO, -0, -S, -[err]-
-¢6 o, -OCO or asmgle bond -64~Mt-hthe proviso that Qis

al kyl ene having 2 to 6 carbon atons in which one [err] group can also be
repl aced by - ovith the paovisethay @dis adkylene havingCd o, 6- @agbonor a

single bond, REBEslGh Whildt bhel ena! L&Y, ?[@iﬁ]aﬁso By z{e%rlra]ce%! -o-,

Di fl uor onmet hyI conmpounds of the fofmula 1 accord q.g d ai m
characterized 187 4 ha?%%r r PTi sOFCPspr 83 'cnz'm f1 TQm'et Q1CRDnBBUAs of

the formula | acc 1 im racterigzfd in t Ris
a straight- chdt y?ﬁaarﬂﬁdﬁgﬁj QLZZ% ca 50%‘%@. '@
Di fl uor onmet hyI corrpounds of the formula | accord- ing to at |east one of

Clainms 1, char er s -0-. 15 5. Use of the
corrpounds of t% Efzﬁqﬂj@l‘c?é'@w pon@ liquid-crystalline nedia. 6.

Li quid-crystalline nmedium containing at | east two |iquid-crystalline
c onents, character 'ﬂﬁhﬁ&-éﬂa{h 1 &Q%%h‘&% 8E tK&SforiRel £ YTReeRegafl the

formula 1. 20 7. uid_cr stal IS characterized in
that it contaiiRg £9 |Q1]Lﬁjdn l%?r’*/ar‘fﬁee c"S}ﬁ"ijﬁ\g‘iso Claim6. 8.

El ectroopti cal display eg-ement charateri zed in that it contains a
()

l'i quid-crystalline madlfmaccordl /Yo 25 Caimfe asFdielectric. *C
L M S*

or
3. Difluoromethyl compounds of the formula I accord-

10 ing to Claim 1 or 2, characterized in that R is a

straight-chain alkyl radical having 2 to 7 carbon atoms.

-4, Difluoromethyl compounds of the formula I accord-
ing to at least one of Claims 1, 2 or 3, characterized in
that Q is -0-,

15 5. Use of the compounds of the formula I as com-
ponents of liqﬁid-crystalline media.

6. Liquid-crystalline medium containing at least two
liquid-crystalline components, characterized in that it
contains at least one compound of the formula I.

20 7. Liquid crystal display element., characterized in
that it contains a liquid-crystalline medium according to
Claim 6. | |
8. Electrooptical display element, characterized in
that it contains a liquid-crystalline medium according to

25 Claim 6 as dielectric.
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EP O 381 728 Bl [As printed] d ai ns. 1. Difluoromet hyl conpounds of the
fornul a | [e‘rJ II mm,ilmrnlmmn] i s halogen, -CN. -NCS, a straight-chain
alkyl or alk L) 3] g1lto 15 bon atons, in which one or nore

;
CH2 groups in t hése “ralli cil s independé‘n%l?’y'of one anot her, can each al so

be replaced by -0-, -S-, -CO, -CO OEPO@BT@R®B1-0-CO- 0- in such a manner

t hat oxygen ataenmpriamtedhot directly |inked to one another, or a

strai ght-chain perfluoroal kyl radical, in which one or nore fluorine atons
can al so be rgﬂf"éced by H A" and A2, independently of ‘one another, are
each a (a) trans-1, 4-cycl ohexyl ene radjcal in which one or nore

non- adj acent t’eﬁlﬂ]'d'ﬂ?eé% %"mE%'ﬁ'xsaﬁ%gl?fﬁrg'“{agpl aced by -0- and/or -S-, (b)

1, 4- phenyl ene ragdj.cal i i ch,one or two CH groups can al so be repl aced by
N. (c) radical ?‘%Cn?l(“t%%%ﬁp Consi st ng of 1, 4-cycl ohexenyl ene, :

1, 4-bicyclo[ 2, 2, 2kinoctyl ene, piperidine-1.4-diyl, naphthal ene-2,6-diyl,
decahydr onapht hal gne2. 6- dj Walo?e'ﬂg-ck’. MNGB, é-s&a?g}nt.aiamQrkgrmhmmaawn&nsw% ¥5 cari(ﬂ
whi ch the radicals (a) aNGoibin G o SRSk BHJt $hpdYn (rbleOfadibdis) HabitRaenihP b dne
i ndependent |y of one anot b@kheRtH LaChsodeGdhced B-60:s-, [err], -CH= CH, -C=C

or a single bond, m is 1,2 or 3 and O i s al kyl ene havi ng
2 to 6 carbon atons in.which a CH2 group can al 3 replaced by -0-, -S-,
-c0Oo or -0-CcO, -0-, -S, [err], -COO, -0- or a single bond. with

the proviso that 0 is al kylene having 2 to 6 carbon atons in which one CH2
group can al so_be repl acedc®y-CO0-, -0-80; or QFQO- @y suclh-aQGrnner- Bat, oxygghiktoms are not
-CO-O, -0-CO or a singl dirdstyinkedsp gne aetieror @Atraight-ghain] peffiyoredikytyrgical. éywhich one or
Di f I uor omet hyl conpounds &eretfuenng glom Fap aisobe éapleerdty Ho A aim 1,
characterized in #'1ad Aa2 jnge E‘f‘*;‘ly“ one-another; are eggh a5 _ -
66 - EP 0381 728 Bl 3. Dif|@brasrdfrygioneyens (iigdl inyrhighifge opmarg Ingr-pdiagert Gzl oteeps
to Claim1 or 2. characteri?éd's?ﬁefeﬁ'é‘fed_y‘g'a%‘,”%'t' aj ght -chain al kyl radj_cal
having 2 to 7 carbon .at oms. ®414BRenyYens, 1 S?Fp?fﬂﬁ%lgl"@f°“ﬁ1‘éa“f%?ﬁﬁfe§ aped by

accordi ng to at least one Oc) gdi@alxl rH’somlthe 2grc%:> c%hsis%rbga&a Esrgyrclloﬁeexgnylene. 1.4-bicyclo[2,2.2]-
octylene, piperidine-1,4-diyl, naphthalene-2,6-diyl, decahydronaphthalene2 6-diy!

and 1,2,3,4-tetrahydronaphthalene-2,6-diyl,
in which the radicals (a) and (b) can be substituted by CN or fluorine,

z independently of one another are each -CO-0, -0-CO-, -CH20-, -OCHz-, -CH2CH:z-,
-CH=CH-, -C=C- or a single bond,

m is 1,2 or 3 and

Q is alkylene having 2 to 6 carbon atoms in which a CH; group can also be replaced by

-0-, -§-, -C0-0- or -0-CO-, -0-, -§-, -CH;-, -CO-0-, -O-CO- or a single bond,
with the proviso that Q is alkylene having 2 to 6 carbon atoms in which one CHz group can also be
replaced by -O-, -S-, -CO-O- or -0-CO-, -S-, -CH;-, -CO-0-, -O-CO- or a single bond, provided R-(A’-
Z2")m-AZ- is alkoxy- :

-@_ooc_@-

s'zaco-coo -ooc-{0)-.

2. Diﬂuordmethyl compounds of the formula | according to Claim 1, characterized in that A? is

F

|
» or
) 4



in that Qi Me conpounds of the formula | as conponents of
| i qui d-crystall L| qui d-crystal li ne nedi um contai ni ng at | east
two | i quid-c “ﬁj\m nts characterized in that it eontains at

| Tast one co theSformula 1. 7- 66qui d crystal display el ement.

- characterized in that it contains a gp@ugqd7egBstalline nedium according to
Claim6. 8. Electrooptical display elenent. characterized in that it
contains a liquid-crystalline mediumaccording to Caim6 as dielectric.

[ As pri nt ed]3. Réiflemcnaiat commurids dCdepiosel Idictdrdingr to ridin yil @s2. dharfataripad ie that R is a
R- (Al- Z' ) m A2- SraigHi¢hain ajkyldadins! Hagicgilo|7ecafRon atoms. represente un hal ogene, un
groupe -CN, -NCS, un groupe alkyle ou alcenyle a chaine droite ou ramfiee
en Cl- C15 dahs Difluereresthyl comnguigs ke [ermulagiraseniing terblegstengcoh Clapisy e 2 pedrshasesteszed
i ndépendamment inthad Qind-des autres. par -0-, =:S-, -K>-, -CO, -COO. -0-CO
ou -OCOO en sorte qu'il n'y ait pas de I|a| son dlrecte entre des at ones
doxygene, olf ur\’s‘ig?fd’t?rfé’“ﬁ‘é%“?"t ?j&eé‘l”R‘y'F basLoppepents of §avig- f’t‘éSt'ﬂ'&‘Flg‘eF'équel le fluor
peut etre rempl ace artle ment 46\2 epre C
Rndependanmeht LuvHaine meshpconiaigs o nig}'qaﬁw s BrR Rt B P ERt nad

| equel un ou plcﬂ’ﬂ'"é §aséP'E?u°6Q§° BT OR™8i"si ns peuvent etre renpl acés par
-0- etou - S- 2u 'ﬂ@stglr&%g? ﬁ%m%ut Qngyéanﬁn ﬂglrl coLtgg.y? k ulﬁrbr){%glhgee“édlm UBERg &H
peuvent etrer ?c) un groupe chol si qr es groupes _

1. 4- cycl ohexeny ene 1+, bicyclo(2, 2,2)- octyl ene, plperldlne ,4-diyle.

napht al ene- 2g 6'Ef$btycloﬁhcaldd?§|‘bﬁl} ¥l @Q&&Jn%ﬁ thatGr Qhtiih$a ﬁ:gundjcrystallme medium according to
.2, 3. 4-tetrahydigpnapdtiabasne- 2. 6-diyle, |es groupes (a) et (b) peuvent Ore
substi t ues Peis fDidteédj e fl uor, chacun des synbol es ZV reprb6sente,

I nd6pendamrerdvendiédtiohs |, 0-CO. -CH 0-, -OCH2-, - CH2CH2-, -CH=CH, -CC
ou une liaison sinple; m est egal a1, 2 ou 3, O represente un groupe
al kyl bne en €C2-CoBpatésdifiloegdtliéside igmoleps CH2 peut etre renplace par -0-,
-S, -COO ou -0-CO, un pont -0-, -S-, -CH2-, -COO, -0-CO ou une

| i ai son si npl e R-BbZ-AEBCHRe due O represente un group. al kyl ene en C2-CB
dans | equel un groupe CH2 peut etre renpl ac6é par -0-, -S-, -COO ou
-0-CO-, un pontdansdaquellsCrp. | - -0-CO ou une I|a| son sinple Iorsque

R- (A -Z')mA2- erresenfeé"ﬁi?f“eg'l"b engy 'Efb?(?“l’idzq - CRESeun grqype ﬂmg X paine

droite ou ramifiée en C1-C15 dan uel un ou plusieurs groupes euvent €tre
remplacés, indépendamment les uns des autres, par -O-, -S-,

-CO-, -C0O-0-, -0-CO- ou ~0-CO-0- en sorte qu'il n'y ait pas de liaison directe entre des
atomes d'oxygéne, ou un groupe perfluoralkyle 2 chaine droite dans lequel le fluor psut
étre remplacé partiellement par H,
A' et A2 représentent chacun, indépendamment l'un de l'autre,
‘(a) un groupe trans-1,4-cyclohexyléne dans lequel un ou plusieurs groupes CHz non
voisins peuvent étre remplacés par -O- et/ou -S-,
{(b) un groupe 14-phényléne dans lequel un ou deux groupes CH peuvent étre
remplacés par N,
(c) un groupe choisi parmi les groupes 1.4-cyclohexényléne, 1,4-bicycio(2,2,2)-
octylgne, pipéridine-1,4-diyle, naphtaléne-2,6-diyle, décahydronaphtal2ne-2,6-diyle et
1,23 4-tetrahydronaphtalene-2 6-diyle,
les groupes (a) et (b) peuvent &tre substitués par CN ou le fluor,
chacun des symboles Z' représente, indépendamment, -CO-O-, -0-CO-, -CHz0-, 'OCHz- -
CH2CH;z-, -CH=CH-, -CaC- ou une liaison simple,
m estégala1,20u3,
Q représente un groupe alkyléne en C2-C6 dans lequel un groupe CH. peut étre remplacé par
-O-, -S-, -C0-0- ou -0-CO-, un pont -0-, -S-, -CHz-, -C0-0-~, -0-CO- ou une liaison simple,
sous réserve que Q représente un groupe alkyléne en C2-C6 dans lequel un groupe CHz peut étre
remplacé par -O-, -S-, -C0O-O- ou -0-CO-, un pont -S-, -CHz-,-CO-O-, -O-CO- ou une liaison simple
" lorsque R-{A'-Z"),-A%- représente un groupe

alcoxy-@)—ooc@- ou FZHCO-@-COO-@-OOC-@—
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IR T T s e

i uoronethyil¢ d& forrful € 1 *sel on reveﬁﬁ‘catlon 1 ou 2, caracterises en
ce que R represente un groupe alkyle a chaTne droite en C2 C7. 4. Conposes
di fl uoronbt hyl es de fornule | sel on BROmR®1{88 Ble des revendications 1, 2 ou
3, caracterises en ce que O represente -0-. 5. Uilisation des conposGs de
formule I en t nt eux a_ cristaux ui des. Mlie
a cristaui 19q F'H%P ° d'féﬁ'gﬁﬁ‘ﬁﬁ? %éﬁ?”'&%%’%\’ﬁ?c’é‘:a%”dr?aéaﬁilﬁ?g e ‘éﬁﬁ‘“ﬁ& 'ep’ese"te
caract6rise en ce qu'il contient au noins un conpose de fornule 1. 7.

El erent d' affichage & cri st gux | i qui des, caracterise en ce gu' cont i ent

un mlieu a cristaux |igu-aes selon reveps .atlon 6. & Elent “af fi chage
6l ectro-optique carac i t ant ectrique
un mlieu a cristaux li s sel én reve tion %

—~

L-'

3. Composés difluorométhylés de formule | selon revendication 1 ou 2, caractérisés en ce que R
représente un groupe alkyle & chaine droite en C2-C7.

4. Composés difluorométhylés de formule | selon au moins une des revendications 1, 2 ou 3, caractérisés
“en ce que Q représente -O-.

5. Utilisation des composés de formule | en tant que composants de milieux & cristaux liquides.

6. Milieu 3 cristaux liquides 2 au moins deux composants 2 cristaux liquides, caractérisé en ce qu'il
contient au moins un composé de formule 1. :

7. Elément d'affichage & cristaux liquides, caractérisé en ce qu'il contient un milieu a cristaux liquides -
selon revendication 6.

8. Elément d'affichage électro-optique caractérisé en ce qu'll contient en tant que diélectrique un milieu 2
cristaux liquides selon revendication 6. '



