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- Di ket ones, - processes for. their preparation and their use as conponent s of
l'iquid crystal dielectrlcs For liquid crystal. display elenments, the’ proper-
5 ties of nematic or nematic-cholesteric |iquid crystal naterlals are .
‘utilised®to effect a significant change in their optical properties, such
as light transmission, light scattering, double refraction, reflectance or
col our, under the i nfl uence of el ectrical fields. 10 The functlon of - such
~ display elenents i's based,, for exanple, on. the phenonenon of .dynamic .
.scattering, the defornmation of oriented phases, the Schadt-Helfrich effect
~in the twisted cell- or the nematic-chol esteric phase transition. 15
For industrial application of. these effects in quuid crystal-dispray

~elements, liquid-c te I r Areet a | ar ge
nunber of .require- ﬁ%%%% n@% 5 %F%F%ﬁ%ar y |np t§ qU|renents are the:
chenlcal stability towards ] dﬁﬁﬁﬂ 20 i nfl uences, such
as heat, radiation in the Fﬁa %h% VISI a ra vi ol'et range and

st eady and al t er nat - ing glreqly hga dyygﬂg; dleléaggfggnnre a liquid
crystal * nmesophase in the tenperature range fromat least [err] to +50 C, -

~and preferably from[err] to [err], and a viscosity 25 at roomtenperature
of not mor.e than 60 cP are demanded - : '
For liquld crystal display elements the proper-

‘5 'tles of nematlc or nematlc-cholesterdc lquld crystal
1 materials are utlllsed to effect a 51gn1f1cant change in -
'thelr opt1ca1~propert1es, such-as light transm1551on,
-light scatterlng, double refractlon, reflectance or
-colour, under the 1nf1uence of electrlcal flelds
l10’ The function of such display elements is based, for
._example on the phenomenon of dynamlc scatterlng, the
deformatlon of oriented phases, the Schadt-Helfrlch
effect in the tw1sted cell or the nematlc-cholesterlc .
phase tranSLtlon | '

- 15 For industrlal appllcatlon of these eIfectS'in
_11qu1d crystal dlsplay elements llquld crystal materlals
‘are needed whlch have to meet a large number cf requlre-
.ments o .Partlcularly 1mportant requlrements are the
chemical stability tcwards moisture;iair.and physical

20 influences,fsuCh.as heat.-radiation in the infra—red'

. v151ble and ultra-V1olet range and steady and alternat-
ing electrlcal flelds _' Furthermore, a 11qu1d crystal
.'mesophase in the temnerature range from at least 0°C to
+50° C, and preferably from -10°C to +70° C and a v1sc051ty.

- 25 :at room temperature of not more than 60 cP are demanded



trially.« - ‘Finally, these nmaterial's nust not have any characteristic
absorption in the range of visible light, that is to say they ffust be
colourless. 5 . A nunber of i quibd crystal conpounds are al ready -
" known whitch neet the stability reqU|renents denanded of dielectrics for

| t I d i
[e)aret('.:l E:(ljrlat’: CO?BQniEhalaglgsygst I t'ut egqj %g-r'#;/ﬁ} zoat e eSCrgkgSJgnl n Ggr reTB.nI
- Ofen- 10 | eﬂ!:'-ﬁﬂﬁzh“ ft Fihedn 811:1"@95% weﬁ@@%ﬁuwﬁ&t b D8 Nyth

derivatives describéd in Gernman nl egungsschrift 2, 356, 085 or - the
phenylcycl0he&na@aeeerme&uweabssaptﬂani1ﬂ1ﬂ&§rﬁahééféiﬂﬁiwmmﬁécni ht,
2,636, 684. These: categories of |liquid crystal substances, 15 and al so other
~ categories of thatuid ¢oysasl ﬁuﬁwhnmﬁe&enuulduﬁj&sgp in practice, are _
built up fromaromatic or hydro-aromatic rings which have termnal alkyl -
and/ or al kbxy groups  Ancumber iofk dd qud dorerystaiharompowds yave alreadyri dge

- 0019 060 2 Jfor liquid crystaIOnﬁlerQDs mhlch can be used |ndus- : o (Eg@

gr oup. This structure ensures the 20 rigidity of the nol ecul e necessary

~ for a I|qU|d knpymawhiskopleede then s tiabigdrtnl crequirizemenies i demandedaet, to
occur. - However, -nany of these conpounds have rela- tively little polar
~ charact er anddé?éeFWEﬂ@ﬁoﬁérfﬁQEQ$ﬁ9ﬂN%/QRﬂPQﬂﬁQQﬁNQﬁqmﬁh%ﬁ%s%f%l%bsﬂolar

R T2y e SeRLoBEs s, cppiiriaze SKEIHdE o HESE STk Bet TheBhE on .'s'
Dased 5 RS RO R ! U e SR LR Bl

o 10 legungsschrift 2,139,628, the p,p'-disubstituted biphenyl
deriratives'described in German_Offenlegungsschrift | T
2, 356 085 or the phenylcyclohexane derivatives.described
in German Offenlegungsschrlft 2, 636, 684

- These categorles of 11qu1d crystal substances,

15 and also other categorles of llquld crystal substances
.used ‘hitherto in practice, are bullt up from aromatic or
hydro-aromatlc rings which nave terminal alkyl and/or

" alkoxy groups: and are linked to one another dlrectly or .
.v1a a bridge group. ThlS structure ensures the -

'201 rlgidlty of the molecule necessary for a lquld crystal
\mesophase and in partlcular a nematlc mes0phase, to
occur 7 However, many of these compounds have rela;__
tlvely llttle polar character and are therefore fre-"'

| quently not sultable for dlssolv1ng polar doplng agents
25_hand/or dlchr01tlc dyes in the concentratlons whlch are

o ;des1red for some types of appllcatlcn | _ o

The obaect on which- the 1nventlon is. based 1s,-
- therefore to provide lquld crystal compounds of polar |

character 1n whlch even strongly polar doplng agents and/



~concentratio

- (1), .a process for their preparatx

0 019°06@ -3 &« or dichroitic .dy®s0aBe066l ubl e to_a sufficient extent to
enabl e col our sanpl ers based on the guest-host effect to be produced. It
has now been found, surprisingly, that the 5 .diketones of the fornula (r)
ferr] in which [err] is alkyl, perfluorq@lkyl or alkoxy with 1 - 18 C
atons, R2 is alkyl or perfluoroalkyl -with-1--12 C atons and X is

1,4t | ohexyl henyl ene_1 ! ph
are  ourstarFrton hERTrsd 4188 ik ppuitacoropd ﬁuﬁﬂ%%r%r%% A

di el ect ds of the forml tal
mesophases arfRebLLGRLoBT PABPRCRSI BRSR R (e eHes st ifect 86 °

- di ssol ve-str 15 doping agents and/or .dichroitic -dyes in .
ﬁgghéfgﬁygéghleved hitherto. -  Furthernore, the conpounds of

the fornula (1) are ai%ehgg ﬁﬁ%”bé@hﬁ%o%ﬂﬁ %ﬂﬁgﬁﬁﬁﬁggﬁéyageﬁ¥%te ta

ions and these salts and conplexes can be ds ecting

t he necessgrydgﬁetghggtchghecgagﬂgghy(g» in liquid crystal dielectrics for
dynam c scattering. Finally, they possess an outstanding stabilising

eff.ect- on those - liquid crystal conpounds which are sensitive to |ight and
WV radiati.on. The invention thus rel to the dlketones of 25 the fornula

_ eR.compofent s of. liquid
~crystal dielectrics. The inventfon al relates o] I|dﬁ|d crystal di- :

in vhich Ry is aikyl;'perfluoroalkyl or alkoxy with 1 -
18 C afome R.2 ie alkyl or perfluoroaikyi with 1 -12¢C.
atoms and X is 1 h-trans—cyclohexylene 1 A-phenylene__'
10 or 4 4‘-cyclohexylpheny1,_' are  outstandingly
| suitable as components of polar  liquid  Crys=~—
tal dielectrics, . The compounds of .the fofmuia (1} ,
noseessﬁliquid_orYStal mesophases and, because of their.
'polar character, are able to dissolve strongly polar |
*15n'doping agenfs‘and/of dichroitic_dyes in concentrations
nafdlyzachieved hitherto: 'Furthermore, the'conpounds
of the formnla.(I):are abie'to form salts and'complex
.compounds with metal ions and these salts and complexes
~can be used as d0ping agents effecting the_necessary B
20 electrical condnctivity in'liquid.certal.dielectrics
' for djnamic SCaftering} : Finally,.they possess an
: outstandlng stablllslng effect on those 11qu1d crystal
compounds whlch are sens1t1ve to 11ght and ov radlation:_
 The 1nventlon thus relates to. the dlketones of
_25 the'formula (I); a process for their preparatlon and -

thelr use as components of liquid. crystal dlelectrlcs

The 1nventlon also. relates to 11qu1d crystal di-



0 019 06@ -4-.¢lectrics which cdht@ld GRO| east one compound of the. fornula
(k) and"to el ectro-optical. display €l ements which are based on a liquid
crystal cell and contain a dieléc- tric-of this type. 5 = The.

~ di ketones accordirfig to the invention- arg either 4- cycl ohexyl acet ophenone
~derivatives of the formula (la) [err] or 4- phenylacetophenone derlvatlves

~of the f I
2 (4- gyc?(r)kr?eje é[%eny‘fj% vg%:le(f op%%%%annénd%ﬁl\ilgélgl\;egﬁgf cPﬁgo}m Fa Plec) [err]

6

' whi ch i o
L bt oh par @m0l T Roadd Ao bacLheb I aek1bgilednRrunien ] are
the radical [s¥& ]b-a§edarbﬁlémiq@idfoes(%@tape&énowal kphtaieup Wikhekto 18 -

';carbon atoms, which can be straight ain or branched Anmongst t he

straight- chaltrircacbj:atm,é, etype, 20 that is to say met hyI ethyl', n-propyl,
‘n-butyl, n- pentyl, n-hexyl, n-heptyl; n-octyl, n-nonyl, n- decyl n- -
“undecyl , lﬁmkMeCyl'rmheldﬁkgtonesta¢caﬂéiug to thatanyéamibn.arbexadecw
n- heptadecyl n-oct,adecyl and the - 0 019 060 - 5 - anal ogous al koxy or
perfluoroalbﬁlthenukrcy¢inhﬁxvlacemwphenenehdarivataVBSnoit&he are
‘preferred. (bca5|onaIL¥ )h@mever R _

a

formula
<: :> <3::i>-cd-c3 --co-a2 | (ié) f

or h-phenylacetophenone derlvatlves of the formula (Ib)

.0 o _rt e
. _-0 o | Ry < > < >-co CH co Rz (Iv)

or hL(h-cyclohexylphenyl)-acetophenone_derivatives of
“the formila (Ic) I

<O @)_co-w cony 'a.c) '

in which. partlal formulae (Ia) to (Ic) the radicals R1

15. and R, are as deflned under formula (I) |

In the compounds accordlng to the invention, the

_-radlcal R1 is an alkyl alkoxy or perfluoroalkyl group
: w1th 1 to 18 carbon atoms, whlch can be stralght-chaln |
- or -bran.ched". ~ Amongst the stra:.ght-chain radicals Rl, :
20 that is to say methyl ethyl n—propyl n-bu'l:yl n- .
o pentyl n—hexyl n—heptyl ‘n-octyl, n-nonyl, n-decyl, n-

. undecyl, n-dodecyl n—trldecyl n-tetradecyl n-penta-'

-fdecyl n—hexadecyl npheptadecyl or n-octadecyl and the



conpounds of the fornul a (1) \/\hl(NOlQ)rm@ﬁ)n branched sub- stituents [err]
are al so. of- i nportance, since these com 5 pounds sonetines display better’
'solublllty_characterls- ticsin the customary |iquid crystal base :

. mxtures... Substituents [err] of thl% type which are not straight-chain
preferabty contain not nore than one branched in the chain. Preferred -

- branched subst | a1 biginched
at the carbon %é%%%ﬂ?%ggﬁtba?s&r ?@rﬂuo%'aq_bcytlhgr@@p@pmmg@ With B

e group X or, Tn particular, at one of the .

two nearest CaEdRetARAME? carboh/@BheBlreIpPIDSTFERNISEcAdEoRa LIPS tidwearrs, |
are those branched groups in which a methyl or ethyl group is located in

the 1-, 2- or chopfimd® oL ithe afommubéaall eWhlbhngonaamnnbranchedfsub-
exanple i sopropyl, |-methylpropyl, 2- nethylpropyl 1- nethélbut '

2- met hyl but yl sﬁ.ﬁmnﬁs Ry yare 1a1h@nh9 p@mpgrtancet, hyincpe hyse com-

2-net hyl pentyl, -1-net hyl hexyl, 2-ethyl hex | -neth These
sel ection 2ri msal%%n%m%s 2@-5%%11'05 %’EP? FB?—uPhelﬁUr F&S%&Pﬁ&sa'l Koxy

?LSEESWEFLL]C el o ofeboners Santn Grinbanbebe pieliRdy Those

i 1-5

¥“f | g?.rmfgﬁ%gﬁ%%ts@ B S C°”"°§a§$| SrECABL. B 5“%1%5*%?:{;%5 o
co-rrpounds ar e%ﬁﬂ%&;}ﬁt%ﬁ? r?gllks&‘gfﬁg]#&g? Bﬁ%uggg'géig%)uis% %é%synt heS| S

of thecorresgqsgﬂr{lg AprRrLrand Wa&igg@ogaéﬁugt%ﬁéﬁ%y 468 kholel &n .

difficult, 19 06 - - the use ese derivatives in liquid crysta
dielec- 10 -which the carbon chain is branched at the carbon atom

‘adjacent to the group X or, in particular, at one of the
two nearest carbon atomsf Important groups amongst |
1 these substituents .are those branched groups in which a
ethyl or ethyl group is located in. the 1-, 2- or 3-
15 '.pOS1tvon on a. relatlvely long carbon chaln, for example
o '1sopropyl l—methylprOpyl 2—methylpropyl l-methylbutyl
2-methylbutyl 3-methylbutyl l—methylpentyl l-ethyl- |
- pentyl, 2-methylpenty1 l—methylhexyl 2—ethylhexy1 or .
ll-methylheptylﬁ . These selectlon crlterla also apply
20 analogously for the correspondlng alkoxy groups Rl;
| If Rl is a perfluoroalkyl group, preferred groups are
those which contain not more than 8 ‘carbon atoms and ln_‘
partlcular those W1th 1l - 5 carbon atoms, amongst such .
compounds, those.ln.whlch Rl ;s a trlfluoromethyl group
25 are particularly easily acCesSible: "In the case of
 the compounds of the partial formulae (Ia) and (Ic),
preferred compounds are those in which Ry 1s an alkyl
| group,g because the synthe51s of the correSpondlng

'alkoky-and perfluoroalkyl derivatlves is more difficult,



trics is Fess economical. In-the EbﬁBéhﬁ@Q according to the invention, -the |
radical [‘err] is alkyl or perfluoroalkyl with'1 - 12 carbon 5 atoms. = $3
"~ Anongst such compounds, preferred conpounds are those in which [err] is

alkyl with 1 - 8 carbon atons and ip garticular with 1 - 4 carbon atons.

Anmongst the anal ogous perfluoroalkyl derivatives, those i n which’ R2

cont ai ns nottHnesd e these @éﬂi’ﬁéﬁ:bﬂ‘slln #i ﬁﬁ.aoarygtait @ielednd in
“particular is the trifluoronethyl group, are preferred The conpounds

~according tcrivs iiwedsonecoopiepbred in the nmanner customary for such
substances. Preferably, an acetophenone of the formula (11) 15

[err] in which [err]Instis ceaipoedsnatcomiing(td, the dmwenddom the .

. presence of a basic condensing agent with a carboxylic acid ester of the
fornula (I madicadoRy is alkyl or perfluoroglky} Wdthi & whileh c2rbora | ower:

~alkyl group and [err]”is as defined in formula (1), and the initially
resul ting s&FORF. t he -ApAngSE n$‘6$ht%'émﬁ©k3é@§nep¥‘ﬁfer§‘eﬁy&9m& othis

(Tt orat ure. FSGHPRACEE ] rﬁﬁgfﬁé% wtfifen Baeshonabos the
TR e o SRR e 2 PR Ao R o (11
.[err].:_' the analogous perfluoroalkyl derivatives, those in whlch |

R.2 contalns not more than 6 and preferably 1 - 4 carbon

10 ' atoms, and in partlcular is the trlfluoromethyl group,
are preferred | _ |
| The compounds according to the 1nventlon are
_prepared in the,mannergcustomary for_snch substances;

Preferably, an acetophenonerof-the formuls:(II)

15 o g nl—x——co—cn3. B _.(II_).-

“in whlch Rl is as deflned in formula (T), ‘is reacted in
the presence of a ba31c conden31ng agent w1th a carboxyllc

acid ester of the formula (III)
az-coo-z o (1)
20 in which'z iS'a'iower alkyl group and Ré is es defined
in formula (I), and the initially resultlng salt of the
enol form of the diketone (I) is hydrolysed to this
ketone. - S |
The acetoPhenones of the formula (II) are known '

_25_'from the literature in some cases or they can bhe pre-"

pared_analogouslysto the compounds_of this type ‘which are



o _ ~\
under the condi'tions of a FrledeD-QRSfﬁéoreactlon 5 In the carboxylic acid
‘esters of the formila.(111),.Zis usually an al kyl group:with not nore than

- 4 .carbon atons, preferably nethyl or et hyl . These esters are known "~
fromthe literature. The reaction of- tge acetophenones of the fornmula 10
(I')™With the esters of the fornula (11 IS carrled out under the

condi ti ons_geRical dfork UBRER Yebaturkhll 60 5koBy Gbetyimtade. the

basi c conden5|ng agents  us berng, i partlcu ar, SOdI m potassi um

sodi um am dgs dﬁ%?éﬁﬁ@ﬂbﬂEthéogby r¢ or SOdIUﬁ1a|CO- 15 hol at.es- or
- pot'assi um al cohol at . Preferably, e reactlons are carried-out in-
an anhydrous, .inert -organic solvent, for exanple di et hyl ether, :
tetrahydrofuran, benzene, tol uene, pet r.ol eum et her. | n nost

- cases; the alkali netal salt of tRe-&r pgf the 20 di Kgwne of the
' fornula (') is forned, as a solid- X ate, in this reaction, which
preferably is carried out at a tenperature of between [err] and [err] and..
this precipitateis filtered off, washed with pure sol vent and hydrol ysed
with water, umdenntﬂeycondihionseséheeRﬂledéEFGnaftsareanmLMhearnnera
acid. . I f the hydrolysis is carried out i'n the presence of an organic
sol vent - hi @ the cadiforphicsacidi esitsins Wi Hthet formule ddddni ¢ s e
cont ai ni ng the di ketone (1) is subsequently separated off and evaporated.
The r esi duamsgiaddiyoran | LkyBngParDf M gahb)notedwse athasafti earbosmatamf i abl e
sol vent, for exanple 5 nethanol, ethanol - or ethyl acetate.

Furt her or epfﬁf@mbaex dh%ﬁhyhceﬁ‘r éthg'lt.o t he Thﬁ%ﬁt?éﬁerﬁ atﬂ?elﬁf&"ﬁill a .

from the llterature

_ The reactlon of the acetophenones of the formula |
. 10 (II) with the esters of the formula (III) is carried out
o under the conditions generelly customary for ClaiSen'

- condensations of this type,ethe'basic condensing agents
used”being, in particular,'sodium,'potassium,.sodium"
amlde, pota551um amide,. sodlum hydrlde or sodium alco-

ll5 holates or potassium alcoholates ~ Preferably, the
reactlons-are carrled out 1n an anhydroue, inert'orgenio
solvent for example dlethyl ether tetrahydrofuran,.

benzene toluene, Xylene or petroleum ether _ In most

cases, the alkali metal salt of-the_enol form of the

20 diketone of the formula-(I) is formed, aS‘e eolid.pre-
-cipitate in this reaction, which preferably is carried
- out at a temperature of between ~20°C and +50°c and this
:Jpreclpltatezs:flltered off washed with pure solvent and
hydrolysed ‘with ‘water, optlonally in the presenoe of a
:25 small amount of a mineral acid, . If the hydrolysis is

carried out in the presenoe of an organlc solvent whlch



(ry can be prepared by reactrng a hemzmg(oann d ester of the formul a (\0
Z are as defined above,

~[err] 10« in which [err]- and
formula (M) CH-COR2 -
substantrally anal ogous to those for
- with 15 -°the carboxylrc acrd esters (T
~the formula (§

which are usedgto pro %Lce el ectro- opt

that' the conpguedsikatoe (BPdisosubBe§ueHitRy
structures

_ exrstence of the tautoneric- enol

with a ketone of the
(V1. under conditions which are
he reaction of the acetophenones (11).
1T). ' - The conpounds of

1 6RRRBERL StRE bbgah.dtcc alsel cdeagiiniges,

fcal display efenents. act

er&rﬁ&edpb@&ahhn,due to the
ViTa) and (Viib) 0 019 060

Thi s assunpt i@rapsreted, supporhedroyidhelaliiketypnel ishdheink pavieseaccor di ng

to the inventiron to formconplex salt

s. The liquid crystal- dielectrics

according to bjﬂ@écryﬂh&l)limttonsfsbmoa BM’cablaorselrv@mrthé‘ms exampledi ng .

at |l east one of the formula (I).

~ ~ The other conponents are preferably -
_nematic ob nemaﬂmg@dlc ethanohcer etbyilt Reetategor i es For

es,

_azoxybenzenes | s,

Schi ff's bases,

in partrcular benzyl i dene

derivati ves,
genated stilb

E eny

r eemndtee tenhEhg| éWPBﬁéﬁé‘ne@
lacetyl ene derrvatrve

%;Quﬂ o-

substi t ut ed- c&hﬁaﬁ$% %r

eparegI

‘Werﬁﬁg"ﬁmﬁp&r

di phenyl njtr es
éﬁhﬁﬁﬂﬁ% an be

used as other

in which Rl'and Z are'as
' the formula (VI)

10

03

CH,-CO-R

oh} Ph&fntfvof ‘this type ‘can be characterrsed by the fornula.”

- R-l—x——cooz

(V).
defined above, with a ketone of

2 (1)

- under conditions which are substantially,anaIOgous to

those for the reaction of the acetophenoneS'(II)_with

15

'_ The compounds of’

-"components of llquld crystal dlelectrlcs whlch are used

“to produce electro—optlcal dlsplay elements

the carboxyllc a01d esters (I11).

the formula (I) are valuable
/

The fact

that the - compounds can be used for this purpose is

: 20

probably due to the. exlstence of the tautomerlc enol

structures (VIIa) and (VlIb)

_ _Rl-X-@ _

Rl-X-

©

. HI-.;;"

C\cn—-—c/ ° ,-(VIIa)

| <%,

TN (VIIDb)

\cn—-—c/ | -
“R

2



20 _.(vlms);' (.'\‘,!H) in which A isO-0N9 660H - -[er_r:]--Cx'-: _ @
terr] N e =oe- o ferr] [err] SN =N\

‘[err] -N(0) =N  [err] -N. 'N_(O)'- . SCH = N 30 .
-0 -CcOo- . : _-N - CH -COq -. 0- ~  -CH ' N (0)- -Ss
coO ° . - -N(O CH -CO - g ' ~or a CC single bond. -

0 019 060 - 10pnfur LD 9RO t ' [i+Gs copls | Ng
to the inventi ongaéae t ]gggégo%goﬁggg g?ﬁ?ﬁ?}?&% g:l-h?VI [ Ij)llﬁﬁr ﬁﬁl}%ne or-
nore phenyl raiRstbays 8ee8raeakaesdthy AntehRaIRORY Forn Hitipldx |
trans-cycl ohexyl 5 rings; X is halogen, preferably d. [perr] and
~[err] are idegaitg[ or different and can be al kyl, al koxy, al kanoyl,

al kanoyl oxy or al koxycarbonyl oxy radicals with not nore-than 18 and

- preferably not nore tThe BiqQuadogrystalt déedecdrimse anfcdartddsy rzaditted s can
- also be a cyano,. 10 nitro or isonitrile group. “ I'n nost of these com
pounds, R3 aninwenbienpeehsistl 9fditwbeoenmozed comporentiss dailoxdings -
~usual ly an al kyl_or .al koxy %roup. eyer, ‘a lLarge nunber of other

S |
variants of t#E beastaged edibdhet ﬁ@’n"ﬂ@lge( dl-so cudeh@rther compenerbdh

substances - \ . _ ' .
- ' are preferably nematic or nematogenic substances from the

'.categories'of.fhé;azobénzenes, azoxybenzenés, biphen§is;
Sphiff's-bases,_iﬁ ﬁarficuiar bénzjlidene derivatiVes;

10 phenyl benzbates, pheﬂyibycldhekanes; optionally halo-
.genated stilbenes, diphenylacetylene derivativés,
.diphenylnitrbnes éﬁd_sﬁbstitutéd cinnamic acids. The

' most important cpmpounds which can be Qsed-as-other com~

ponents of this type can be charactérised-by the -formula

20 (VIII): S ) |
R3©-A;©—§4_ o (VIII_)

in which A is

~CH = CH- | -o-co,-@-o-—co-
. =CX’ = CH- '--co-o-@-c_o-o-
25 | - ' 4CH. = CX’- -©5-co-c-" |

. N = N(©)- R = N-

% = <fco- N =cm
'.'CO. - O- -CH = N(O) -

- -co- | ~M(0) = CH~

. -CO0 - 8- or a C-C'single.bond.-



15 are awvali I abl'e comercial l y. 'ChéJ]dB é)ﬁﬁbtrl cs accord| ng to the [ nvent ion .
‘con- tai-nas a-rule at least 30, preferably 50 - 99 and in particular-60 -

98 parts by wei ght of .the compounds of the forrnulae (1) and optlonally,
(virnry - Of this 20 anount preferabl® at |east 15 parts. by wei ght and
- usual ly®even 20 or nore parts py weight are nmade up by one or nore : o

- conpounds of Fuxthesr mossihle compomswierofithesdietecoicsbrecozdor epare -
dielectrics according to the .invention which consist. exclu5|vely of two or
‘more com 25 imgidds Bie tnvenbien 2T¢ ) those crompeuBifcPInthe, TOREULA eriti on

322%3"3‘3%25@“ hi "v&“a;c%c 6 giete Bheni g%i’né‘%l)ﬁag;aﬁ%re%”‘i' fo 3
Badea.” "0 9 é”*ﬁ | R 6 RHRER, OF P EBor RECLADE W ion ar o
ELSE?{.EST % %%‘é%ﬁrﬂar%c}t%é@e#“ﬁ*@?%*‘%ﬁﬁ% S aRssau i
:gﬂ%gféfﬁ?gquﬁﬂ?ﬁé tenpeﬁgkure éf%géﬁi55&%5§%§5¥%2@2Y2§§ poi x?tg? the.base
material, it di%didal C%ﬁ{éﬂofﬁéﬁ@rt@rc’@m&s c¥4B8n gméx? $50l kNG eSS

has gone to conpl et’i on. however, also possi o mx.solutions 10

‘of the conpoRRyt move tﬂeari oxamm Iéféf@ﬁdbmphbenmbw th¥hl B) C atomyyi tabl e
organi ¢ solvent, for exanple ace- tone, chloroformor methanol,  and, after

ﬁthorough nlxmurthermore one of these radicals can also be a cyano,

10 nltro or isonitrile group._-- In most of these’ com—- |
: pounds R3 and Rh are preferably dlfferent and one of the'
radloals is usually an alkyl or alkoxy group. How—
ever, a large number of other varlants of the enVlsaged
substltuents are also customary._ | Many_such substances
15 are avallable commerolally; _

| The dieleofrics according to the invention con-
_tain as a rule at least 30, preferably 50 - 99 and in

| -particniar 60 - 98 parts by weight of the compounds of
the. formulaen(i)'and- optionally, (VIII)"._ of this

j_20_amount preferably at 1east 15 parts by welght and usually '.
| 'even 20 or more parts by weight are made up by one or

" ‘more compounds of the formula (I). __However, it is

,nalso-possibie:to.prepare'dielectnios.acoording to thé_-'-

| .-invention whiohnconsist,ekciusivély offtwolor'more_com~”
:'25nponnds of fhe fofmula (I)-- -hOn'the othef hand, :thej -

. 1nventlon also comprlses those llquld crystal dleleotrlcsn'
'to which, for example for doplng purposes, only 1ess than ;]_
'.15 parts by weight, for example 0. 1 to 3 parts by welght!

~of one or:more compounds of the formula (I) have been

30 added



to renove the, solvent again, forOeRafpDEOby distillation under reduced:
pressure,” ~ O course, with this proce- 15 ‘dure care nust be taken tha
no i npurities or undesired doping agents are carried in by the solvent. By
means of suitable additives, the quuiglciystal_dielectrics according to
the invention can be so nodified that they can be used in all types of
liquid 20 crystal C“Eﬁéa&lé&@@ﬁﬂiésdascbﬂdﬁﬂghtbheheolnventloﬁuehe
additives are known to those skilled in the art and are described in detal
in the rel evyrepared atnrz. manner Reinielaipl in- stbelﬁncastbmanyhangl ng the
diel ectric ani so- .tropy, the viscosity, the conductivity and/or the 25
orientation d¥s tharukemtthe piesised sampantdaédone orsmoresgbapavods afe
"~ described, for exanpl German, O fen- | egungsschriften 2,209,127, .
2,240, 864, 2@ uizasgh) 2 @hesol ‘As@ BBgany fyralsTogompeRenthe

exanpl es low are intended to te.the,inventi on t hout .
res?Plctlgi;lw 1éh may %rﬂ?%&%ﬂ%»é%reﬁ$ ubﬁ%n% egl?ﬂétﬁalgﬁmyﬁﬁﬁ €and

T h I f | I ' de;
boi11ng poi niek SHiF deemrRe e FofedLE"S é?%ﬁ%ﬁhsiﬁ%ﬁ%%&sﬁ 2 't?fa :
d b :
Bt oA S RS DL St PR lky B0 RbERRRCRRIC Y. |,
300 M 05! Ptle Ae AR tg SCLLS Had gzanenleasd&gh&?%ett%wl et her whi ch

.contalns 23 o) min orn1o awre e.reaction mxture is-
: It is, however, also possible to mix solutions

10 of the components of the formulae (I)_and, Opticnaliy,

| (VIII) in a suitable organic_sclrent,_for example ace-

) tone,'chloroform or'methanol,land,'after thorbugh mixing,
to'remcve_the sclventaagain,'fcr'example by . distillation
under reduced pressure'.' Of course w1th thls proce-

15 dure care must be taken that no 1mpur1t1es or unde31red
doping agents are. carrled in by the solvent | o

o By means of sultable additives, the liquid .
-crystal dlelectrlcs according to the invention can be so .
_ . delfled that they can be used in all types of llquld
20' 'crystal display elements dlsclosed hltherto. - ' Such
- additives are known to those skilled in the art and are
~described in detall in the relevant literature | For |

example, substances for changlng,the dlelectrlc anisc-
‘tropy, the viscosity, the ccnductivity and/or the;

25 | orlentatlon of the nematic phases can be added,’ : Such
substances are descrlbed for example in German Offen-
legungsschrlften 2, 209 127 2 s 240, 864 2 321 632
2 338 281 and 2, h50 088,



‘stirred feor 24 hours at roomt enpe@ablPe060  The sodi um salt which has gw?'!
'-precipitated is then filtered off and. 15 washed wi th diethyl ether and| *°
Introduced into a shaking vesset,” with 500 mof diethy -ether and 500 ni
wat er. . After -shaking for 1 hour, the arganic phase is. separated of f, drred
~over sodtuntsulphate and evaporated - The residual

~-1-[ 4-n- pent yl bi pheny| Thé' pxsiplbst ahech, Tollowe a2@ irzstemiard/sncalilnml-from
ethanol; mp. [err], d. [err] 1-[4-(trans-4-methylcyclohexyl)-phenyl -
]1- but ane- 1, 3-tirate th§4aneam$en-wtmhbuicreh¢rwqmqugﬂgﬁ ] - butEmette 3-di one -
1-[ 4- (trans 4-n- propyl cycl ohexyl) - phenyl ]-- but ane- 1,3-di.one, m-p. [err]

Cl1.30 25 1- [axampéns,4mnpbudynctesoﬁbﬁymplsaamyttxmnnzanﬂ:Cla-dﬂvhe

940 d. 870 1-[4- (trans-4-n- pentylcycloheail henyl ] - but ane-1 , 3- dlone
mp. 81, CO. ¢kear point of a liquid crystal su stance in degrees :

St %ﬁ%ﬁ% B e ) T
[ SR e S
st el e B9 ety
|

t
4- (4-nmet hyl cyc oﬁexyl) bi phenyl - (4')-yl]-butane-1, 3- dlone 10
4-(4-ethyl cycl ohexy! kobtheny br( 265 glbfbqum&nL@%nﬁyrﬁﬁbnyl)-.

10 acetophenone in 300 ml of ethyl acetate is added tol 1

1-
1
1-
(trans-4-n-d c ohexyl) ‘phenyl] - but ane- 1, 3- di ohe |
1-
1-

of anhydrouS'diethyl ether whlch'contalns 23 g of sodium -
B in the form of a wire, and the reaction mlxture is
stirred for 24 hours at room temperature - The sodlum.
- salt which has pre01p1tated is then flltered off and
| 15. washed with dlethyl ether and-lntroduced-lnto a shak;ng
| lxr'é;'é'{eel. with 500 t_nl of diethyl ether and 500 ml of Watef .
- After shaking for.l.houf the'organic'phase iS'separated

off, dried over sodlum sulphate and evaporated The .

- residual l-[h-n—pentylblphenyl-(4')-yl]-butane-l 3-dione.
20 is recrystalllsed from ethanol; m,p. 110°, c1. 135°.
1—[4—(transfé—methylcyclohexyl)-phenyl]—butane—l;3—diene .
: 1—[4—(trans-h-ethyieyclehexyi)-phenyl]—butaneél 3-dione
: 1—[4—(trans-4-n-propylcyclohexy1)-phenyl]—butane-l 3-dlone, .
m.p. 99.5°, c1. 30° o |
25711—[4—(trans—h-n-butylcyclohexyl)-phenyl]-butane—l 3—dlone,
m.p. 94°, Cc1. 87° | o ,
1—[4-(trans-4—n—penty1cyclohexy1)-phenyl]—butane—l 3-d10ne,
m.p. 81.,01- 97° o _
1-[4—(trans-4-n——hexylcyclohexy1)-phenyl]—butane—l 3-dlone.'



[4 (4- - propyl.cycl ohexyl ) - bi phenyl Q £33 y0§0 but ane- 1, 3-di one . - @
<[ 4- (4-n- but yl cycl ohexyl ) - bi-phenyl - (4 t ) -yl "]-butane- 15 1, 3-dione :
-[ 4- (4- n- pent yl cycl ohexyl ) -'bi phenyl - )-yl]-butane-. 1, 3-dione - .
-[ 4- (4- n- hexyl cycl ohexyl ) -bi phenyl_- ) yl]-butane- 1,3-dione 20
-[ 4- (4-'n- hept.yl cycl ohexyl ) - bi phenyl - (4?) yl]-butane- ‘1, 3-di one - 1 E
- [ 4- (4- n- oct yicfyel Otveany: é441n¢ﬁéﬁw¥1é Johéty D)L snény ﬂ--ﬁuﬂaﬁ@21 3-dlone o
-[ 4- (4- n-nonyl cycl ohexyl’) blpheny fc yl%ybﬂiane- 2% , 3- dlone - ’
-[4-(4-n- dec;nl.cy.cl'zih%xw:h ghenyl - (4 ) yI] but ane- 1, 3- di one .
1-[ 4- (4-n- undecylcyclohexyl) bi phenyl -(4')-y ]-butane- 1 ,3-dione 0019
60 -14- 1-[4-X-4i-(arcmustle 5mﬁm¢my$¢yelmhéxmw)—mwényy]+bwtanae1 i-dldnene
-[4- (trans-4-neth | cycl ohexyl ) -phenyl *] -pentane-1 . 3-dione
J[4-(trans- 4%t "lf@-r S heloyon mqlmmhb-nh@mlbﬂmtane-l 3-dione
-[4-(trans-4- n a Icyclohex l) hen peniane 1, 3-di one, - g 780, d.
40. 1-[4- (3 raks %%x -p@mmhbtstﬂm%n% -dione
-[4-(trans-4-n- hex en nt e-1, 3-
err] 10 1- (el é%@ré#my#%@@%aw R brgedeinbshetat. Sdhefe

'_‘I—‘OOHl—‘I—‘OHPI—‘I—‘Pl—‘I—‘I—"H'

' 1-[4—(trans-h-n—dodecylcyclohexyl)-phenyl]-butane—l 3-d10ne
1 [a-( h—methylcyclohexyl)—blphenyl (4')-y1]-butane-l 3-

| dlone . _ .

10 -1-[4—(4-ethylcyclohexy1)-blphenyl-(#' -yl]—butane-l 3.

~dione
1- [4—(4-n—propylcyclohexyl)-b1pheny1 (4')—y1]-butane—

1, 3-dione S o B
lu[h-(4—n-buty1cyclohexy1)-blphenyl (4' -yl]—butane-.:;

15 1,3-dione | |

1- [4-(h—n-pentylcyclohexyl)-blphenyl (4 )-yl]-butane-

-:1 3-dlone : . : , _ |
1-[4-( 4-n~hexy1cyclohexy1)-blphenyl (4' -yl]-butane- |
1, 3-dione _ , _ : : 5
| _20 1-[4-( h—n-heptylcyclohexyl)-blphenyl (4' -yl]-butane-'

1 3-d10ne ' , ' o
 '1—[4-(h-n—octylcyclohexyl)-biphenyl (A’)-yl]-butane- |
' 1 3-d10ne ' ' ' H

1- [4—(A—n-nonylcyclohexyl)-b1pheny1 (4')-y1]-butane-

25 1 3—d10ne _ :

1- [4—(#—n-decylcyclohexy1)-blphenyl (4' —yl]-butane-

1 3-dione '

1- f&-(#—n—undecylcyclohexyl)-blphenyl (4' -yl]-butane-- )

1, 3-dione '



;,1-[4-(trans44aﬁ-heptylcyclohexyl)Opﬂé@yDﬁOpentanebl,3-dione 1- o

[4-(trars-4-n-octyl cycl ohexyl)-phenyl ]-pent ane-1, 3-di-one -. - é;L

4- (trans-4-n-nonyl cycl ohexyl ) - phenyl ] - pent ane- 1, 3-di one -

4- (trans-4-n-decyl cycl ohexyl.) - ‘phenylql; pent ane-1 , 3-di one 15

4- (trians- 4- n-undecyl.cycl ohexyl ) - phenlﬁ pentane 1 3-dione 1- [4-9

ns- 4- n- dodqeyl MPede ~butane~

4-(4- nethy?b¥%f§%£xyl) b| he yI yx#n ;gﬁﬁzyiivavayl bu a _

(4- et hyl qyg-ghiend ) - bi phenyl - (4 ) yI ] - pent ane- 1, 3- 20 dlone'

(4- n-propyl cycl-ohexyl ) - bi phenyl - (4 )-yl]-pentane- 1 3-di-one

( 4- n- but Wiyt (trend-Yr-higthandyYohaxyl)-ghenydnt-aentane 2k £B-atiors

(4-n-pentyl cycl ohexyl) - bi-phenyl -(4")-yl]-pentane-. 1, 3-di one

(4-n; - he>1y~|[Mlmwmmwlmwy)—pmmem@@b&—mqme |

h pentas44 1, 3-di.one 0 019
m%ﬂhmmeﬂémm@,

4. (4 n- nonylcycIoQﬁxyI) bi,phenyl - ) yI] pentane- 1,3-dione 5. =

4- (4- n- decP-ByclEhox {Y- L'phenyl (4t) yl ] -pentane- ‘1, 3-dione

4- (4

n- undi >tll+cy lr%rxla%-ll )n—q)d')thyi yclozixe)xﬁ)] eenr}y —peln'l?’arge- e3—d:.one
1—[4—(trans—h—n—pentylcyclohexy1)-phenyl]-pentane-l B-dlone,:
m.p. 59°, Cl. g1° |

tr
4-
4-
4-
4-
4-
n-

[
1-
1-
1-
t
1-
1-
1-
1-
1-
( ept | cycl exyl) bi phenyl - (4') yI]
2 % hr(danscyeinoinnapy)

1-

1-

[
[
[
a
[
[
[
-
[
{!
0
[
[
[

 10~ '1—[4—(trans-4-n-hexy10yclohexy1)—phenyl]-pentane—l 3—dlone
| '1—[he(trans—h-n—heptylcyclohexyl)-phenyl]-pentane-l,B-qlone
1—[4—(traﬁs-h-n-ocfyléy¢1ohéXyl)AphenY1]fpentane¥1,3-dibpe-
:1f[4-(trans-h;h-nonylcyélohexyl)—phenyl]—pentaﬁé&l,3¥dione-
_1-[4—(tréns-h-n-decyicyciohexyl)-phenyl]—péntaﬁé~l'3¥didhe
 15 . 1—[h-(trans—h—n—undecylcyclohexyl)—phenyl]-pentane-l 3—dlone .

__1-[4—(trans—h-n—dodecylcyclohexyl)-phenyl]-pentane—l 3-dione -

S 1- [4-(h-methylcyclohexyl)-blphenyl (4 )-yl]-pentane-l 3
‘dione . _
| fl-[h-(4-ethylcyclohexy1)-blphenyl (A' -yl]-pentane—l 3—'
';zo .dlone _
1-[4—(h-n-propylcyclohexyl)-blphenyl (4')-y1]—pentane-
1 3—d10ne ' ' o o
- 1- [4— h—n-butylcyclohexyl)-blphenyl (4' —yl]—pentane-
E 1 3-dlone _ _ |
' 25 | 1-[4-(h-n-pentylcyclohexyl)-blphenyl—(4' -yl]-pentane—"
. 1, 3-dlone' |
1- [4-(A-n-hexylcyclohexyl)-biphenyl—(h' -yl]—pentane-
_ 1, 3-dione _ . ' ' |
- 1-[4- h-n-heptylcyclohexyl)-blphenyl-(h' —yl]—pentane-'
30" -1,3-dione



4- (4 n- dedecylcyclohexyl) blﬂhéma O@G ) - yI] pentane- 10 1 3 dlone-
(tnans 4- met hyl cycl ohexyl ) - phenyl ] - hexane- 1, 3-di one o
-(trans- 4- et hyl cycl'ohexyl ) - phenyl. -hexane-1, 3-di one

11—

err] 15 1:[4-(trans-4-n-butylcyclolexy )= phenyl]-hexane-1, 3-di one

EE ane. AR A Al Ry .Rg%ﬁxgﬂlgadsoxga_pem-,ane-

-(trans-4 n eﬁg gyclohexyl) -phenyl . -hexane-1, 3:- di one
-(trans-4- ﬁ cyclohexyl) -phenyl 1- hexane-l 3-dione 20

-(trans- 44 1p éﬂzpl. 1 -

-(trans- 4 n- decy ﬁ: oI?ijex?i en ? @an - (ﬁ d?ﬂq pentane
-(trans- 41m3uuk5ngoyclohexyl) ‘phenyl | - hexane- 1 3 di one L

- (trans-4-n-dodecyl cycl ohexyl ) - phenyl - - hexane- 1, 3- di one '
- (4- neuhymaﬁﬂ4£ﬂunedécin¢y6&bheiﬁ1)sui@haﬁyanehl)3y125pdn@ane-

- (4-ethylcycl ohexyl) - bi phenyl - (4")-yl]-hexane-1.3- dione o

m 1

6- 1-[4- ( - n- butylcyclo exyl )~ bi phenyl - (4') -yl ] - hexane- I,
Mhem ) ybiphenyhe(41) syalﬁepensane- o

4-n- hex ohexyl) blphenyl (4")-yl]--hexane-1, 3- di one
&wggsz#ﬁmyl) bi phenyl - (4")-yl ] -hexane-

| 1—[&-(A-n-dodecylcyclohexyl)7bipheny1-(hf)fyll-penténef-'
10 1,3-dione | o o

r'—\l—\l—\or—\l—\l—\Hl—\l—-\HHr—\l—\l—\'—'l—\Pl—\ *
-h-b-b- bbbbbbhbhbb“hbb'

—r—r— Ol—u—u—u—u—u—u—u—u—u—u—‘l b T L L B SN

1
—~—~— H
el
S
[
©
)
i
r—r

fl—[h-(trans-h—methylcyclohexyl)—phenyl]-hexane-l 3-d10ne

- 1—[4-(trans-h—ethylcyclohexyl)—phenyl]-hexane-l 3-dione .

1—[4—(trans—h-n—propylcyclohexyl)—phenyl]-hexane-l 3—dione;

m. p. 99°, CL. 100° |
_15=_1—[4—(trans—4—n-butylcyclohexyl)-phenyl]—hexane—l 3—dlone

le[4—(trans—#—n—pentylcyclohexyl)fphenyl]-hexane—l,3—d10nel_

1—[4—(trans;y;n-hexylcyclghekyl)-pheny1]~hexane—1;3—dione'

' ie[4—(trans-h-nfheptylcyclohexyl)—phehyl]—hexahe—l,3;dione

| 1-[4—(trans-h—h-octYlcyclohexyl)-phen&l]-hexéne—l 3-dione “
20 '1—[4—(trans—4—n-nonylcyclohexy1)-phenyl]—hexane-l 3-d10ne

-_1-[4—(trans—4-n—decylcyclohexyl)—phenyl]-hexane-l 3-dione :

l-[4—(trans—h—n—undecylcyclohexyl)—phenyl]—hexane-l 3—dlone
1-[4—(trans—h-n-dodecylcyclohexyl)-phenyl]-hexane—l 3-dlone
'1-[4—(4~methylcyclohexy1)-blphenyl-(4' —yl]-hexane-l 3-
. 25 Idlone ' o . . L .
. 1- [4—(A-ethylcyclohexyl)-biphenyl-(4' -yl]-hexane—l 3~
dione | o N o |
1—[44(Eén-pfopjleyeldhexyi)—biphenyl—(h')-yl]-hexane—.
1,3-&ione ' I -

- (trans-4-n-propyl cycl ohexyl) - pheny] hexane 1, 3-dione, m.p. [err]-d S

(4 n- pr ody Byddarteexyl ) - bi phenyl - (4,) -yl -hexane- 1, 3-dione 0 019
1, 3- dione _-



Q

—_——— ||—||—u—‘||—u—u—| -

-b-b-h'

w .
1

di one
~n- nonylcyclohexyl) bi phenyl'-(4')-yl]-hexane-1, 3- di one-

n- decyl cycl ohexyl ) -bi phenyl - (4 )-yl - hexane-1, 3- dione: 15
n- undecyl oycl ohexyl ) - bi'phenyl - i@t yl ] - hexane- 1,3-dione

n-

dodecyl oycl ohexyl ). -blphenyr- T-yl]-hexane-" 1 3-dione 1- [4-

4- et hyl h h
222 i ot hSi EHe LRIl R el oS hedifl 6 % Fokdame-1.,3-
4-(trans-4 E %opylcyclohexyl) phenyl ] - hept ane- 1, 3- dlone mp. [err],
[err] 1- [ ? r-ans- 4- n- butylcyclohexyl)--phenyl] heptane 1, 3- dlone

i ane: DAL AP e G ) e

4-
4-(trans- 41n3hgﬂbﬁgcyclohexyl) phenyl ] - hept ane- 1, 3-di one
4- (trans-4-hZoctyl cycl ohexyl ) - phenyl ] - hept ane- 1- , 3-di one .
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- n-decyl oxybi phenyl -yl ]-heptane-1,3-dione

-n- undecylIm&h+nhbu?y1bﬂpheyy1hééﬂanylﬂ—hegmame-l 3-dione

- n- dodecyl oxybi phenyl - (4,) -yl - hept ane-1, 3- di.one '
nethylbldhe +nfE¢#tylb}Ph$ﬂY1—(#F9Fyaaehapéa@e}l33-d10ne '

1-[4-n-hexy1b1pheny1 (44) -yl]-heptane—l 3-dione
1—[4—n—heptylb1pheny1 &") -y11-heptane-1,3-dione -
- 15 l-[h-n—octylblphenyl-(h' -yl]—heptane-l,Bedlone

_ 14[4;n—nony1biphenyl-(4')-yi]-héptane-i,B-dione“
i [h—h-décylbiphenyl (4'.-y1]—heptane-1 3—dione
1- [4-n—undecylb1pheny1 (h')-yl]-heptane-l 3-d10ne
- [4—n—dodecylb1phenyl-(4')—yl]-heptane—l 3—d10ne
20 1- [h-trlfluoromethylblphenyl (41) —yl]-heptane-l 3 dione
' 1-[4—methoxyb1phenyl (41) —yl]-heptane—l 3-d10ne '
1- [4-ethoxyb1pheny1 (41) -yl]-heptane—l 3—d10ne
1-[ 4-n-propyloxybiphenyl- (41) )-y1l-heptane-1,3-dione
| l-[hfn—butyloxybiphényl-(A')eyl]-heptane—l,34d10ne__
T25 1-[4-n-pentyloxybiphenyl- (42) -yl]-heptané;l 3-dione |
| 10[4~n-hexyloxyb1phenyl (47) -yl]-heptane—l 3-d10ne |
1- [4—n—heptyloxyb1phenyl~(4' —yl]-heptane-l 3-dione
- [h—n-octyloxyb;phenyl (4{.-yl]-heptane—1,3-d10ne |
| 1-[4—n—nony10Xybiphenj1-(Af)-yl];hebtane-l,3—dioné.



4-n- propyl bi phenyl -(4")-yl]-4,4,4-trifluorobutane- 1,3-dione 10

--4-h-butylbiphenyl-(4') -yl 1-4,4;4-trifluorobutane- 1, 3-dione

4-n-pentyl bi phenyl - (4" )-yl 3-4,4, #-£%if| uorobutane- 1, 3-dione
n- Hexyl bi phenyl - (4" )-yl]-4,4,4-trifluorobutane- 15 1 3-di one
n- hept yI BHeny+déay)oxithiptenyd- (41 ) -yalohepsane -1, 3-dione.
n-octyl bi p (4'")-yl 1-4,4, 4- trlfluoroautane- -1, 3-di one - 20
n- nonylm]Jk;nn-qnd9cyl9X¥bnphenylF(&ébevm aheptansrauamdione

4-
4-

4-

4-

4-n- decylmi; nyl-(4t)-yl -4,4, 4- tr|flu030bu ane- 1, 3-di one

4- n- undecyl: Eﬁmﬂméoqepylgxybﬁpbenylr(#F ovédahgpdangsl, 3-dignsne
4-

4-

1

ne

di one &-[4- el hyl bi phenyl - (4') -yl D- 018, ©60ri {1 uorobut ane-1, 3- di one

n- dodecy o] ane- 1,3-di,one .
el Al L RS SRR D ISR N R ALt e o S
9 060 é42 |4 met hoxybi phenyl - (4) yl1-4,4,4-trifluorobutane-1, 3-
phenyl - (4") - yl-4,4,4-trifluorobutane-1, 3- -

1- [ll--ethylblphenyl (41) —yl] 4,4, 4—tr1f1uorobutane-l 3-

D.Oi—‘F‘I—‘Hl—‘!—‘HHl—‘I'—‘I—.‘(ﬁ

[
[
-
-
-1
- [
-1
-
-
-[
-
0
(0]

WL

dione . -
o 1- [h-n-pr0py1b1pheny1—(4' -yl]-4 4 h—trlfluorobutane-_
. 1,3-dione | o |
10 1- [h-n—butylblphenyl (41) -yl]-4 4, h-trlfluorobutane-

1, 3-dlone N : |
-1-[4—n-pentylb1pheny1 (4' -yl]-4 4 h-trlfluorobutane—
R , 3-dipne - )

1—[4-n—hexy1b1phenyl (4' —yl]-4 4, h-trlfluorobutane-
15" 1,3-dione - - | _ |
i-[h-n—héptylbipﬁenyl—(5?)-yl]-h,h,ﬁetrifluorobuténéé
1,3-dione | | | | | - :
- 1- [h-n—octylblphenyl (4' —yl]—4 4, h—trlfluorobutane-
1, 3-d10ne . . _
20 1- [4-n-nony1b1pheny1 (4' —yl]—4 4 h—trlfluorobutane-' -
-.1 3-dione . .
1—[4-n—decy1b1pheny1-(h' -yl]-4 4, 4—tr1f1uorobutane-'--'
1, 3-dlone S ' S
1—[4—n—undecy1b1phenyl (4' —yl] h 4 h—trlfluorobutane—
25 3-d10ne' Lo B _ i .
| 1-[4-n—dodecy1b1pheny1 (4' —yl]-h 4, h—trlfluorobutane—"
1,3-dione . ' : _ |
- 1 [4-tr1fluoromethylblphenyl (4' -yl] 4 4, h—trlfluoro- |

butane—l 3-d10ne



one 5 1-[4-p- propyloxyblphenyl 6401 yb504 4, 4- trlfluorobutane- 1, 3-di on ?4,
f4- n- hut yl oxybi.phenyl - (4") - -4, 4, 4- trlfluorobutane— 1, 3-di-one '

[ 4- n- pent yl oxybi phenyl -(4") - yI] 4, 4 4-trifluorobutane- 10 1, 3-dicdne

[ 4- n- hexyl oxybi phenyl - (4" ) - yl]-4,4, 4- 1244 uor obut ane-- 1, 3- di one

[ 4- n-'hept yl oxybi phenyl - (4")-yl]- 4 4 4-trifluorobutane- 1,3-dione 15

E4- n- oct yl oxyhi[gherstn ﬁxpuénynéwﬁ*)Iyi?u@r@bwlaﬁfflﬁoﬁoﬂu@aﬁe-l 3-

[ 4- n-nonyl oxybi phenyl - ) yI] trifluofobutane- 1,3-dione

[ 4- n- decyl ox@diopeenyl.-(4' ) -yl -4,4,4-trifiuorobutane- 20 1, 3-di one .
1-[4- n-undecyl ox blphenyl j4')-yl]-4 4,4-trifluorobutane- 1 3-dione and .
1- E4- n- dodecyl j—etioryhidgheny ] - @4M)4y1]+4prhetrbﬂlannehuSaneeme3—25

The exanples which follow relate to the use, according to. the invention, of
 the..di ket ones @iong conponents of liquid: crystal diel ectrics: Exanple 2 A
“mxture of 46.7 rts by wei ght of 4-n-pent 0 019 060 - 25 - phenyl
‘ani'sate, 23: ﬂaiisnmpﬂﬁﬁﬁ%ﬁxﬁﬁlphenﬂ%ma Y'Y%Le%y@,Q?hrhﬁlypﬁﬁbbéﬁﬁéate .

. 15. 0 parts byimg t of 1- _

di
1-
1-
1
1-
1-
1-
1-

'_1 [h-n-butyloxybiphenyl (4' -yl]-h L, h-trlfluorobutane-
1,3-dione _ :
1- [4-n—pentyloxyb1phenyl (4' -yl]—4 4 h-trlfluorobutane- |
10 1, 3—d10ne |
1l [h-n-hexyloxyblphenyl—(4' -yl]—h 4 h-trlfluorobutane-
1,3-dione '
1—[Q-n-heptyloxybiphenyl-(4' —yl]-h 4 A-trlfluorobutane-_
1, 3-dlone' | ' :
15 1- [4-n—octy10xyb1pheny1 (4')—y1]—4 4 h—trlfluorobutane- |
1 3—d10ne | . | |
Ca- [4—n—nonyloxyb1pheny1 (4')—y1]—4 4, h-trlfluorobutane- =
:'1 3—d10ne )
1- [4—n-decy10xyb1pheny1 (4' —yl] 4 b4 4—tr1f1uorobutane- ":
. 20" 1,3-dione = B |
| '1-[h-n—undecyloxyblphenyl-(4' —yl] 4 4 h-trlfluorobutane- -
1,3-dione and - | | |
1-[A-n-dodecyloxyblphenyl (4' -yl]-h 4, h-trlfluoro— o
’butane-l 3-dlone '_ _ _ _ _ |
25 .  ' The examples which follow relate to the use,
_ accofdlng to the 1nventlon, of the. dlketones“(I) as |
o components of lquld crystal dlelectrlcs-'
Example 2 )
| A mlxture of 46 7 parts by welght of 4—n—penty1~..-



[4- (tTanss4-n-pentyl-cycl’-ohexyl) - - pDe®l9]0p@nt ane-1 , 3-di one2 7.5 parts by
wei ght of 1-[4-(trans-4-n-pentyloycl ohexyl)- 5 phenyl] but ane- |, 3-di one -an
7.5 parts-by weight of 1- [4-(trans-4-n-butylcycl ohexyl)- phenyl] but ane-|
,3-dione has a neltlng poi nt of 50 and25 cl ear p0|nt of. 640.. parts by
merght of the dichroitic dye 1- hydr oxy-4-N- - . -
( p- n- nony!l oxyp ' nt bga n eq tJns
‘mixture at [err %hou Qgt?flggf?ybagggng? wgiﬁﬂﬁfégtﬁe qp%eﬂ ‘parts by
~wei ght of 4-nywdeiyy &-nnﬁéﬁﬂaﬁ?aénaeatenew% Papdist pyb el tof1 -
“4-ethyl- 4 - net hoxyazoxybenzene, ~ 8.0 parts by wei ght of "2'-cyano- 15 -
4' - n- hept yl pheiyd (Hramdiepind i mhereycldhe 1y E]-apentafle ph Bsdbyne,
‘wei ght of 1-[4-(trans-4-n-pentylcycl ohexyl phenyl -butane-1,3-dione has a
mel ting poi nt pf5-garts hyckeﬁghpooﬁt19[AEétrqns—h-ﬁ@pemtwmdycybhdxytbhyl-
ammoni um 4- (-4- n- hexyﬁoxybenzene) -benzoate is readily 20 soluble in the -
mxture; tHe phemyllibutime-bpBadihedei andolt 5t paditsg by sweiitgitt of dr-1 i qui d

crystal display ele- nents based on the dynam c sc terlng effect. - . The,
di chroitic dyiy NPy e mm@saﬂa}r@mr;v retanerthy SgidioRte i s

- also readlly soluble in this mxture 25 in_anounts of%Hg to 5ﬁ’othese .
‘dye- cont ai ni ngi&f & Re¥tinE PRLYhef cf_tll H1Y %\/&‘F:\-e%ﬁll? ¥ opft % preparation

o o e MBI o B SR Ll
of 26.1 parts fﬁ'ﬂﬁﬁéﬂ§1g§yéheéyf)-amlno—anthraqulnone can be dissolved .
| 10 in this mixture at 25° w:Lthout d:l.fflculty, .
| Exemples
A mlxture of 58 0 parts by welght of h-n-butyl-
| 4'-methoxyazoxybenzene 29 0 parts- by welght of 4-ethyl-
4t-methoxyazoxybenzene, 8, O parts by weight of 2'—cyano-;
15 ehf-n—heptylphenyl h—n-heptylblphenyl—(1)-carboxy1ate and
. 5:Olpafts by weight of'l-[h-ﬂzens—h—n—ﬁentyleyolohexyl)e
~ phenyl]-butane-1,3-dione has a melting point of ~4° and
~a clear point of 78°. _Ethyl-do_decyl-dinie_i:hjrl_- B
:ammonium~4?(h-n—hexyloxybenzene)-benzoate is readiii,
20 ‘soluble in the mixture; - the dieiectric' thus obtained is
outstandlngly sultable for lquld crystal dlsplay ele-
_ments based on the dynamic scatterlng effect The: o
”_ dichroitic dye l—hydroxy—h-N—(p-n-nonyloxyphenyl)-amlno- s.
_.anthraqulnone 1s also readlly soluble in thls mlxture :
.25 I1n amounts of up to 5%; these dye contalnlng dlelectrlcs
are partlcularly well sulted for the preparation of
coloured dlSplaY elements Wthh operate on the basis of .

the deformatlon of oriented phases (DOP effect)



pr-opyltyclgohexyi‘)-'benz'on'i trile, 36(;901lagt@60)y wei ght of . S
©4- (4-n-pentyl cycl ohexyl )-benzonitrile, 27.0 parts by * 5 melght of
4- (4-n-heptyl cycl ohexyl ) -benzonitrile,5 Oparts by weight of 1-[4-("°
t

rans-4-n-propyl cycl ohexyl) - phenyl] 4;426 1r|fluorobutane 1, 3- dlone and :

5.0 parts byweight of 1- -

[ 4- (trans- 4- n-@g@%&h&y ohexyl’) - phenyl] 4 4, 4- trlfluoro- -0 _ _ :
but ane- 1, 3- di one S aqheltlng point of [err] and a clear 10 point of 50

Dichroitic dyes such agy g E%HF 06 (Iyplf@gybg 39ny*l guﬂhenyl
) - am noant hr aqui none, are readlly soluﬁ¥ I'n thi ure aftér customary
doping with a e¥dpy 1@&1 iﬂlﬁaﬁbr@i@ﬁﬂéc%@bgapﬁﬁﬁs' Byt%igw%yo&ﬁke

it possible to prépare liquid crystal .* 15 col our’ sanplers Wth g

contrast. Examii-a{l5-nA-penttylicycloHekyh) tsemyowi tht 16 27[ 01 pagte- b94 n- _.1

but yl cycl-ohexyl") - phenyl] but ane- 1, 3-di one, .14 parts by wei ght . of
1-[4-(transd4- quglrbyIaﬁldt-oﬂieetwhemtmyclo}%bcyb)mwzonﬂtdnmee5 !D4paual:$s
by wei ght of 1-[4-(trans-4-n-- Q%gt | cycl ohexyl ) - phenyl ] - but'ane- 1, 3- di_one,.
29 parts by webghtwedight [of (2+ @*E@@?ﬁh@xglohpnyhgthenyl]-
pent ane-1, 3- dlo?e 36? 29 paﬁts by we ht - of - 1- (4- hept

Dhenyl) - but ane sk ﬁé’ el henepodos. QRerE By walaht gt

of [err]. The fure ossesses tive eIec c anisotropy and a.- -
good dissolvih& QWE?n ‘QTPeQﬁM%ﬁXQ Ehﬁ%ﬁ@igphﬁ%ﬂ%' e@oﬁa?€1§eﬁﬁrﬁxes of

el ent et g i S S LPTE BEERETE SO LS Ly Y
| 10 p01nt of. 50° - chhr01t1c dyes such as, for example,'-
_l-hydroxy-h—N—(p-n-nonyloxyphenyl)-amlnoanthraqulnone,
":are readlly soluble in this mlxture' after customary
~doping with achlralsubstance the dlelectrlcs obtalned
in thls way make it poss1b1e to prepare llquld crystal
- 15 colour samplers w1th good contrast '
| Example 5 | ,
A mixture of 14 par'l:s by weight of 1-[trans—4-(4—n-
butylcyclohexyl)-phenyl]—butane-l 3-dlone 14 parts by
.plwelght of 1—[4-(trans—h-n—pentylcyclohexyl)—phenyl]—1 o
20 butane-1 3—dlone, 14 parts by welght of 1—[4—(trans—h-n—
o heptylcyclohexyl)-phenyl]-butane-l 3-dlone, 29 parts by -
weight of 1—[4—(trans-h—n—pentylcyclohexyl)-phenyl]— T
.pentane-1,3-dlone and 29 parts by welght of 1-(4—hepty1—'"
| phenyl)-bufane;i,Bbdiooe has'a.melting:point of 20° and a

- 25 clear point of 49°Q :The mixture-pOSsesses a negative di-

) electrlc anlsotropy ‘and a good dlssolving power for di- = .

chr01tlc dyes or acetylacetonate complexes of polyvalent
_metal 1ons- such solutlons possess an electrlcal conduc—

tivity wh:.ch is carrled on the one hand, by the metal cat:l.ons -



and,,.c?n t he -ot_ihe'r hand, by the ket @ @1d @ép anions contained in.the liquid
crystal watrix. . 0 019 060 Patent Cl_ai ms for the contracting states BE,
CH DE- FR GB,, IT, NL and SE 1. . Di ketones of the formula (1) [err]
ion which [err] is alkyl, perfluoroal kyl 2pr_al-koxy with 1 to. 18 Catoms R2
i s alkyl*or perfluoroal kyI with 1 to 12.C atons and X is -

~1,4-trans- cycl @mkylanethd, c#lsh&ler}yémeob 4 Q

. Di ketones according to-Caim1, of t he f%rn%leaﬁggér’rfﬁéxhv\ﬁl %#lf’err] is :
“alkyl with 1 t@:om:aimmrmambFazlqmdaldsteélp@é{:fﬂﬁroal kyl with1to 12 C
atons. 3.. Diketones according to Caim1, of the formila (Ib) [err] in |
which [err] 'is alkyl, perfluoroalkyl or alkoxy with 1 to.* 18 C atons -and’
"R2is alkyl or perfluoroalkyl with 1 to 12 C atons. 4. leetones ,
according to Claim1, of the formula (lc) [err] in which [err] is alkyl
with.1to 18 C atoms and R2 is alkyl or perfluoroalkyl with Itol2 C atons.

‘0 019 060 - . T — T




-2- 5. T Precess for the prepargtpnﬁ 8§Othe dlketones of the formula (I)
[err] . i N~ whi ch [err] is alkyl, perfluoroalkyl or al koxy with. I'to 18 C.
;atons, 'R2 is al kyl or perfluoroalkyl with [to 12 Catons and X'i's ,“.

1, 4-trans-cycl e e 44--c xyphany |
characterlsed pg%%%gfegﬁlé%e BP E%engﬁgg%?é?ﬁﬁgf%ﬁégpg %F @ QF I N Whlch
[err] is as da@BnegTabﬁﬁean%ssEeacted ..n the pre- *sence of a baS|c '
;conden5|ng agent with a.ca oxylic acid ester of the fornul a (111) R-COO-Z

(I'11) in whictiZ is a bowetonkkybrgtaepfapaulRa i(x)as defjned above, and the
resul ting salt of the enol form.of the diketone (I') is then hydrolysed to

this diketone. 6. . - Use of a . diketone of the fornmula (1) . [err] in which"
[err] . is alkyl, perfluoroalk | or Xy wth 1to.18 C atons, R2 is.: aIkyI'
or perfluoroalkyl Wi th 1tol2 é: Uﬁggéaﬁ‘ﬂQ1§Hhﬁ£QWR§5 cycl@ﬁbxylene -

‘1, 4- phenyl ene or 4, 4 -cyclohexylphe as 'a conponent of -a liquid crystal

: dlelectrlc 0 019 060 -3- 7. .. Liquid crystal dielectric,

characterised jn that it contajns_at | east one_di ket one of the formula (I)

[err] |n\Mncﬁ#%éﬁh}Cth@|k§|alﬁxlslngr£&unypa5ky3|waxleQﬁvzmxth 1 to
s C atoms, R2 is alkyl or nerfluoroalkyl with 1 to 12

C atoms and Xis 1 h-t”ane-cyclohexylene 1 h-phenyleneor
4 4'—cyclohexylphenyl | . '

2,_'I; leetones accordlng uO Clalm 1 of the formula
(12) o - - : o
N . _R]__CO-CHZ_CO-RZ - (Ia) .

| .'1n which R; is alkyl with 1t018 C atoms and R2 is alkyl
- or perﬂuoroalk vl w:.th ltol2 c auoms

3. - leetones accoralng to Cla1m 1, of the formala

™ T
, CH -

in which-Ri is alkyl, perfluoroalkyl“of alkoxy with.l tb
+18 C atoms and R2 is alkyl or perfluoroalkyl w1tn lto,12 '

- C atoms

.;-4: e leetones accordlng to Clalm 1, of the formula

(Ic) - _
< > < > .-co-cn ~co- n (Ic)

"1n which Ri is alkyl w1th l1x318 (o atoms and R2 is alkyl

or perfluoroalkyl with 1to12.C a"'oms



18 C atonms, [er'r] is alkyl or perflOoomaleﬁo wthl to 12 C atons and X IS

1, 4-trans- cycl ohexyl ene; 1, 4-phenyl ene or 4,41 -cycl ohexyl phenyl-.- 8. -~

El ectro-optical displ ay el ement based on a liquid crystal cell, _

characterised in that it contains a.lig@ d crystal dielectric accordlng to

Claim-7- Patent Clains for the contracting state AT 1. Process. for the

preparation o the dikpbesss Qérthﬁef%béph%a&hbn[@@1ﬁhé1dﬂkéﬂbﬂéﬁrdf is

- al kyl, perfluoroalkyl or al koxy with to 18 C atoms;, R2"is al kyl or -
-perfluoroalkyth@nfhrmtba121¢ atoms and X is 1,4-trans-cycl ohexyl ene,

1, 4-phenyl ene or 4,4 -cyclohexylphenyl characterlsed in that an aceto- .

dphenone of the fornula (1) -[err] - s.ch [err] is as defined above, is"
reacted in the pre-. sence of g b | [ nL -with-a carboxyllc

acid ester of the formula (111 %S %&%ﬁr{r‘?m kh Zis a.

| ower al kyl group and R2 is as def| g—above, and the resultlng salt of the

"~ enol” form of the diket-one (I) I's then hydrolysed to this diketone.

i M o i B 1 gl 1591
_perfl uor oal kyis%tgt%mgo ﬁz‘ 1§ éiﬁ&’}i %Q'dpér'ﬁu%’r%atlk%ﬁs W Cﬁh‘@oﬁlfne "

4 phenyl en€

- C atoms and X is 1 h-trans-cyclohexylene 1 A—Dhenylene '
.or 4 4*—cyclohexylphenyl, characterlsed in that an aceto—
phenone of the formula (II) |

Rl-x-©-cocn ;5 1D

in which R, is as defined above, is reaéfed in the pre-
-sence of a basic condens1ng agent w1th a carboxyllc acld

ester of the formula (III)
.Rz-coo-z S (amm)
in which Z is a lower alkyl group and R, is as defined
' above, and the resultingusait of'the enol'form of-the

'dlketone (1) is then hydrolysed to this dlketone
'6.] '~ Use of a dlketone of the formula (I)

- 1?..1-)(---c0'--c:nz-.co—1?.2 | .(I)

in'which Rl iS'elkyl, peffluofoalkyl or aikexj withflto |
18 C atoms, R2 is- alkyl or perfluoroalkyl with 1tol2 C
:atoms and X is'1 h-trans—cyclohexylene 1 4-pheny1ene

or 4, 4'—cyclohexy1pheny1, as a component of a llquld

- crystal dlelectrlc._



-or '4,4' -cycl ohexyl phenyl’, as a cdm@k@r@6®f ‘a liquid cryst aI d| el ect ric. @

Liquid ¢crystal dielectric, characterised in that it contains at |east one

- di‘ket.one .of ‘the formula (I) [err] in which [err] is alkyl, perfluoroal kyl

_or al koxy with Ito 18 C atons, R |s-al3<y-l- or perfl uoroal kyI W|thI to 12 -
C atons~and X is 1,4-trans- cycl ohexyl ene, .1, 4- phenyl ene or :

4,4 -cycl ohexy Iphenylquhi

liquid crystal cell, characterlsed inthat it tontains a liquid crysta

~dielectric aqemrdbn’tmitr;s AeiTdast Toree sd Ské-bonef oSethentoenila (10, 019 060
" -5- Claims for the Contracting States: BE, CH DE FR GB, IT, "NC? SE

prifnted) 1.

Di ket ones of the formnula I)_[err] in which [err]- is aIkyI

rf%ﬁair&&éiééﬁﬁi@'5@h§¥a&£€ﬁ§§édb§ﬁe%hﬁ% a.

as

“perfluoroal kyl or alkoxy with 1-18 hons, R2 is-alkyl .or perfluoroal Kyl
with 1;-12 C-atoms and X i's R4 YL DHERY+EPER, 1, 4- pk&dyt ene, or =
C

4,4' -cycl ohexyl phenyl . 2. D ketone?

(la) [err] i

n whi ch [err] S aIkyI with 1 -18 C-atoms and R2is al kyI

ordlng Cla|m1 of the formula:
or -

per fl uoroal kyl wiith 1-12 C-atqnms. 3. Diketones accordi nﬂ to Cajm1. of t he
o

formula (1b)
which [err]
--aI kyI or per

1, of the for

- R2. is alkyl

1@@4@1’{;@1@5 alkyl perfluoroalkyl or alkoxy with 5!;0,

n

kT L R R S

4 h'—cyclohexylphenyl - | | _ _

8; | Electro—op‘tlcal d:.splay element based on a llquld B

-crystal cell charac‘terlsed in that J.t conta:.ns a 11qu3.d

| : crystal dielec’crlc accord::.ng to Cla::.m 7.

_ Paterrt: Cla:l.ms for the contractlng state’ AT

B N Process for the preparation of‘ the dlketones of

the formula (I )

. Cs Rl-x_—-CO—CII'z—CO—s'z (I)

B i A A %%&i?-éié@%%méﬂ' fi ﬁengyﬁe&éagrmand-'

in which RCL is alkyl perfluoroalkyl or alkoxy w:.th 1 to S

18 ¢ atoms, R2 is alkyl or perﬂuoroalkyl with 1to12

- C atoms and X 1s 1 h-trans-cyclohexylene '1,4-phenylene -

or 4 4‘—cyclohexy1pheny1, characterlsed J.n 'that an aceto- |

| _phenone of the formula (II)

- in which Rl is as dei‘lned above is. reacted in the pre-

"-sence of a basm condensing agent with a carboxyl:.c a01d

‘ester of the formula (III)



5. Process forthe preparation ofotcbte90tb6@3tones of the forrrula [err] [errR]z@
in which [err] i s.al kyl, perfluoroalkyl or al koxy with 1 --1 8 Catons _

“is alkyl or per fl uor oal kyI vvlth 1-12. C-atons.and X is 1 4-trans
. cycl ohexyl ene, 1,4-phenylene,  or 4,4-cyél ‘ahexyl phenyl . characterised in

B -that arr.acetophenone of the forrrula [err] [err] in which [err] is as

- a carboxylic acid ester of the for

defined above, is reacted in the. p% seoee-2f a basic condengImyg)agent vmth -

a [err] [err] in which Z is a |ower
“akyl group and R2 is as defined above, and the resulting salt of the enol’
form of the dikewhieh[Zr ik Bslbwemr el deydl \gremlig candrrlizdikeasndefﬁneﬂse of a.
di ketone of the formula [err] [err] in which [err] is alkyl, perfluoroaikyl
or al koxy W tabd:ve8 éndt the; rpeudting sdadji of e fénmb oﬁbi@l ofi thel-12
- Gatoms and X is 1,4-trans-cycl ohexyl ene 1, 4- phenyl ene. or :
. 4,4'-cycl ohex@i}sat»n;ze (39 aSCrthp@nbmdleasadqﬁn !qusdake’doeeectrr c. 7.
L| qui d- crystal_-dielectric, characterised in that it coni ns at | east one
- diketone of tRe formuPae[ efr p gaketone @ dihg draqmula a(%Y| perf | uor oal kyl’
~or alkoxy with 1-18 C-atoms, [err]is_al kyI or perfl.uoroal kyl with 1- 12
Catons and X is 1,4-trans- .cyclohe weane, 1, 4- phenyl ene,
4, 4' -cycl ohexyl phenyl 8, EleR -rlﬁ-l-caréiﬁlzafwe'llbjrent ba(sTe)d on a | i qui d _

(o

crystal cell, characterised.in that >ontains a.liquid crystal dielectric
according tooCaim?7. - 0019 060 6 ° - Cains for the Contracting
St ate: AT(As Pr o faor iQn he di s of

. the formul a [err]&{igc&%' ]fiLl rﬁ%\hﬁgﬂer??£§u§%§§ikggepﬂ éﬁykyfk%}qg%?oxy
with 1-18 G a Ky. f d X
i's 1.4- trans cycl ohex# %2 is Oé%}gi{'/l ébﬁ cy(E:}'P&'hexy pa'gﬁglrﬁ%]

- atoms and X is 1 4—trans-cyclohexylene 1 lr.—phenylene

| or 4 4'—cyclohexylphenyl, as a component of a liquid
'crystal dlelectrlc. ' | |
3 LJ.qu:r.d crystal d:.electr:.c characterlsed in 'that

it conta:r.ns at least one d:r.ketone of the formu_..a (1),

) :Blvxe©—co-cnzqco-nz o (I_-)_' o
in whlch Rl is alkyl, peri‘luoroalkyl or alkoxy w:r.th 1lto
| _.18 Cc a’coms, R2 is alkyl or pe*'fluoroalkyl with lto 12 (O
. a'l:oms and X is 1 lr-trans-cyclohexylene 1 lr-phenylene or .
A ll-'-cyclohexylphenyl | | R
.4. ' Electro-optlcaldlsplay element based on a 11qu1d

- crystal cell characterlsed in 'I:hat 11: contains a l:r.quld'_

) -i_crystal dielectric according 'to Cla:r.m 3.

(Translatlon o;t‘ German text)



~ characterksedsin that an acet ophenor@ Qi19t060forrrul a [err] [err] in. which
" [err] is as definned above,-is reacted in the presence of ‘a basic condensrng
agent with a carboxylic acid ester of ‘the fornula [err] R2-COO-Z

“[err] in.which Zis a |lower alkyl ‘grosp_ and" [err]is as defi ned above and
“the restilting salt of the enol formadf the diketone [err] is then :

* hydr ol ysectatng fbrahdrdeehmsngztaﬂdse BE, CH,d}& 670188, dF, MheSE or (As apfintad)
~[err] in which Jerr] is alkyl, perfl uoroal kyl or al koxy wth 1-18 C—atoms
RZ2 is alkyl lorP ?fqueér'@a{f’rewa%th 1-12 C-atons and X is -

1, 4-trans-cycl ohexyl ene, 4-phenyl ene, .or 4, 4-cycl ohexyl phenyl as a
conponent of a | imuL;tdoeLeq{,LLco&Rer quid crystal di eI ectric, @ -
characterised in that i gnt ai ns-at | east one di ketone of the fornmula

L s S e e

1, 4-tr ans- cyx | mka¥yEs dBéurding @ erw of B fofthulé (14) - CyCl ohexy ph eny

~ Electro-optical. d| spl ay el enent based on aliquid crystal cell, -
characterised ing Loyl d e ysgal dielectric accordrngt‘1
. Caim 3. Revendr catrpo r.%at s&gontractgnts 'BE, CH DE, FR GBG P
1T, NG SE r| nt ed 1 Di- cetones de fornmu é %{@( ou Rl represente
un al coyI_'é" 't g Q%a 2(5?) g Qp u W8 Withol 5 1@p‘r:ég°€ﬁte un
‘al'coyl e ou Ieﬁ(?f% 'eoy1 €?&h C &i"i represente un :
1l.4-trans-c cIohex I un 4- phen Iene ou un 4, 4" -cycl ohexyl hen Ie 2.
Di cet ones - sgl on Ihy @o @ pﬁod%‘q}émﬁ%‘(‘ﬁa) R ARRHCE AL ()
COCHCOR . ' . (la) ou R represente un

al coyl e erin&hich F(;]rBaleir rﬁifnurommyesreamey wfithal-08yd-etoow aud Rp tsrailyLior reallomalkel with

Clb C12 B-1If@6emes - selon | a revendi cation .1 de for rrul a {I b)
. 4. Drketones according to Clarm‘! of the formuIa (lc) :

Ry . o o ' _co-cn,-—co-—n, L ey
in whrch R, is alkyl w:th 1-18 C-atoms and Rz is alkyl or perfluoroalkyl wrth 1—12 C atoms
B Process for the preparatron of the drkctones of the formula (I) :

}—co cna__(‘o—-rz, L M

" in which R, s alkyl perfluoroalkyt or alkoxy with 1-18 t -atoms, R, is ’Ikyl or periluoroalk 1 with
- 1-12 C-atoms and X 1s 14-trans:cyciohexylene, 1,4-phenylene, or  4,4'-cyclohexyiphenyl,
. characterised in that an acetophenone of the formula (1) : : :

| 'R,—xcocu,' S S an

19/

in whrch R, is as defined above, is reacted in the presence of a bas:c co'xdensmg agent wrth a
- .-carboxyhc acid ester of the formula my -

R,—COO—Z . o

_in whrch 2isa Iower akyl group and R, is as d:.fmed above and the resultmg salt of the enol form o
+ of the diketone (1) is then hydrolysed tu thrs diketcne.
6. Use of a diketone of the formula {)

Rx—XCO—_CH;_—-'—CO-—Rz SR ’ L AR {
in which R, is-alkyl, perﬂuoroarky! or alkoxy with 1-18 C-otoms R'z rs alky! or perf!uo.roalky'l with
- 1=-12 C-atoms and X is 1,4-trans-cyclohexylene, 14 phenylene or 4,4'- cyclohexylphenyl as 3
-component of a liquid crystal dielectric.

7. Liquid crystal dielectric, charactensed in that it contams at least one drketone of the
formula (1),

--R—-Xco-—-CH,'—-—co-—R,'_ , B . m

in whlch R, is alkyl perﬂuoroolkyl or alkoxy with 1—18 C-atoms, R. is alkyl or perfluoroalkyl wrth.

. —1 2 C-atoms and X is 1,4-trans-cyclohexylene, 1,4-phenyiene, or 4,4-cyciohexylphenyl. .
- 8. Electro-optical display element based on a hqud crystal cell, charac.xerrsed in that it contains

a quurd crystal dielectric acccrdmg 10 Claim 7. .

N



IR 0 019 06019 060 ~  * S

o 7~~~~~~~~~~'~~.~~'~~~~~111 HI~iitl 8l 11 R = - 0- COC112 COR. o -
(I'b) ou R represente un alcoyle, un perfl uor oal coyl e ou un alcoxy en C, a
ClE et R2 represente un al coyle ou _urg perfluoroal coyl e en C a Cl2. 4.

" Dicetones selon |a revendication 1 de. fornule (lIc) R~

- COCCH2- @Rinor the Contracting State: AT .(As p](‘il@'ﬁe(ﬂ represente un. al Coyl e en
Cl a Cl. et R2 represente un alcoyle ou un perfl uoroal coyle en Cl a Cl2. 5.

Proced& de1pPepassibi tha pdararatibe of tha @ikethpes mmuk@mla)(i)Rl 0.
COCl-2-COR2. .-n ou R~ représente un altoyle, un perfl uor oal coyl e ou un
-al coxy en- CJl a EL-Q-,X ' -e<Hh+-eClp—aCOsyIRe ou un perfluoroal coyle en @1 a
C, 2 et X represente un Y4-trans-cycl ohexyl bne, un 1.4-phényl bne ou un -

4, 4' - cyckpRREN IRQ RE M Speritk i/ 05d S1EbxG Rithel 8 €1tdrdd, R, kA br BéHuoroalkyl with
acet ophenene @eatbras nande X |i$ ) 1,4xrans-cyclobbtytene, 14phenylene, or ' 4,4’-cyclohexylphenyl, .
(1 oui Rkhaadterised gmihki Treddemnhetone ebtheifordredsiils, en presence 'd un agent de
condensati on basi que aveg un ester. d' acide carboxyllque de formule (I11).
112-C0o -Z_; O6R;<% Qm_mngl coyle inferieur -et R2 a | a signification
donnee’ ci - dessus, pui.s 6o qu'on hydrolyse le sel ‘de la forme &nol -de |la.

di cet one i %xcﬂmaﬂ’sl&s%ﬂﬁedﬂéﬁm&ras ‘?é‘alc{e% ifilthe %msé&@df%%ésfb’"e&id%ﬁugdédéﬁ{ @ng e
for mul e cddbokyiic ad ester of thEkamGRANIFO- R2
(1) R represente un alcoyle, un perfl uoroal coyl e ou un al coxy en’ Cl.ad 8,

R2 repr6sente URe—all@Pt+eZou un perfluo.roalcoyle en Cl a Cl2 et X . ()~

repr 6seh , ¥ i form
A A ki de‘*ﬁﬁéabﬁ%@ Fetihtatomay o
| 1qui de_S 2. Use of a diketone of the formula (i} .

" in which R, is alkyl, perﬂuoroalkyl or alkay with 14-18 C-atoms, R, is alkyl or perflubrdalkyl with
- 1—=12 C-atoms and X is 1,4-trans-cyclohexylene, 1,4-phenylene, or 4,4" cyclohexylphenyl as a
. component of a liquid crystal dielectric. -

3. Liquid crystal dieleciric, characterised in that it contams at Ieast one. dnketone of the
formula (l) . : _

R.—'-x—@—co-—cu,—c'O——u., | | o W
in which R, is alkyl, perfluoroalkyl or alkoxy with 1—-18 C-alonis. R. is alkyl or porfluoroalky! with
-1-12 C-atoms and X is 1,4-trans-cyclohexylene, 1,4-phenylene, or 4,4'-cyciochexylphenyl. '

4. Electro-optical display element based on a liquid crystal cell, charactensed in that it contains
-a hqund crystal dielectric accordmg to Claun 3. ' : :

'Revendications pour les Etats contractants: BE, CH, DE, FR, GB, IT, NL, SE . (As printed)

1. Dicétones de formule (i], . . - o . . o _
R:‘_“'XCO—,'CHz——'CO—-—_R',' - . _ | . '(_l) '

'R, représente un dlcoyle, un parfluoroalcoyle ou un alcoxy en Cy & Cyg,
. R, représente’ un alcoyle ou un perfluoroalcoyle en C, 3 C,; et
X. represente un 1,4-trans- cyclohexyléne, un 1,4-phényléne ou un 4 4' cyclohexylphenyle
2. D:cetones selon Ia revendication 1 de formule {la) : '

& represente un alcoyle en CyaCyget :
R, représente un alcoyle ou un perﬂuoroa!coyle en C, a C,z. _
3. Dicétones selon la revendication 1 de formule {ib)



2 7. D eIecPrlque a crlstaux I|qU|desO 619a66@r|se en ce qu i contient_au
noi Ns uRe dlcetone de formule (1) R -X4 CO-d12-CO R
(I Rl represente un alcoyle, un perfluoroal coyle ou un alcoxy en C, a G 8.
"R2 represente un alcoyle ou .un perfluqrqaLQOyle en Cl b C12. et-X- : _
represeﬁte un 1.4-trans- cyclohexylene -1, 4- phenyl ene. ou : '
ST u__dcaff_Lg-la,agg{electro optique a base gmune
caracterise en ce qu' il contient un -

-ceIIuIe a cristaux.

' leelectrlgue a crlstaux I|qU|des sclon la revendication 7, 0 019 060 8-

"~ fornule B2 1)reppseR

~lil; 114 .1i 1 11'1fil -Revendj cations pour- |'Etat
cont r act ghtrep'ﬁﬁengeﬁ@ ?‘Mﬁ lééi?e"i'””??"b‘ii’@d?é’ ‘d'ba'ﬁ?"éﬁﬁrcatal%heﬂes di cet ones de
& uncgigquisoucn geriiupreplrole endnrddeient e un al coyl e, un
- per f | uor oafc Biftoneuselnn larqye&q;caé'ﬁn tHefompude I represente un al coyle ou un'-
~perfluoroal-coyl e en | eprdsente un 1,4-trans- cyclohexylene un
-1,4-ph6nyl ene OR;— D m-e-cna-r—a&tDe;Rse en ce qu on fa(lt)
-reagir . une acet opheher (11 R-X CO CH3
(11) oURL ala signification donnee ci -dessus, en presence d' un agent de
‘condensafi anrbsmtaquealcm @ egteer. d'aci de carboxyl i que de for rruI e (I I I )
- R2- COO- ZR, représente un alcoyle ou un perfluoroalcoyle en C, ac, 2

- all) ou _ & e&;cedgucgfre;w@ﬁ.oalcﬁ@uicstohé’a‘wﬂoﬂﬂmeﬁi oiu R2 a la si-gnification

donnee ci -dessus, “puis en ce qu-on hydrol yse | e sel de la fornse nol de |la

- dic6t one (1) appars %gggiggn cefl e- Application d'une di cet onggde -
formule (1) H X' _ % éh éb % (U I
(). -0ou . R. represents un aIcoer un perfluoroalcoyle

.Ou un aI ﬁ s pmseng un alcoyﬁe. un perﬂuoroalcoyle ou un alcoxy en C, 3 Cis -

R, représente un alcoyie ou un perfluoroalcoyle en C, 3 C,, et
X représente un 1,4-trans-cyclohexyléne, un 1,4-phényiéne ou un 4 4'-cyclohexylphenyle,
caractérisé en ce qu ‘on fait reaglr une acetophenone de formu!e (ll)

._R,-F-XC_OCH; o : o )
ol R; ala s:gmfncanon donnee ci- dessus en presence dun agent .de condensat:on basuque avec
un ester d’acide carboxylique de formule um . ) _ _
R—COO—2z . - P R L N
ol - a N )
2 est un groupe alcoy'le inférieur et
R, a la signification donnée ci-dessus,

Puis en ce qu'on hydrolyse le sel de la forme enol de la dn.c.tone {t) apparu pour donner celle-ci.
6. Apphcataon d une dicétone de formule )]

R.—Xco_—cng——co.—'R, | S | R

R, représehte un alcoyle, un perfluoroalcoyle ou un alco'xy enC,3C,s '

R, represente un alcoyle ou un perfluoroalcoyle en C, a C,, et :

X represente un 1,4-trans-cyclohexyléne, un 1,4- phenylene ou un 4 4‘ cyclohexylphenyle
_comme composant d’ un diélectrique & cristaux liquides.

‘ 7. IDue'l,ectnque a cristaux hqundes, caractérisé en ce qu'il contzent 3au moins une dlcetone de
ormule { .

R‘“X_@CO*C.H:—CO—'-R:; e
ou - - . e S

' R, représente un alcoyle, un perfluoroalcoyle ou un.alco'xy enC, 3 C,,,
R, représente un alcoyle ou un perfiuoroaicoyle en C, & C,, et . .
X' représente un 1,4-trans-cyciohexyléne, 1.4- -phényléne ou 5,4’ cYclohexylphs;nyle '

. 8. Elément d'affichage électro-optique a base d'une cellule 3 cristaux lxquldes caractérisé en ce . |
qu ‘it com;em un dselectnque 3 cristaux hqundes selon la revendlcatnon 7 ; .



" R2 represent @sun alcoyle ou un p&rDLGoO6A coyle en Cl a Cl2 et X r'epresent@
un 1,4-gfrans-cycl ohexyl ene. un 1, 4-phenyl bne..ou un 4. 4' - cycl ohexyl phenyl e

. comme conposant.-d'un dielectrique a cristaux liquides. 3. Di6lectrique a
~cristaux [iquides, caracterise en ce g il contient au nmoins une d| cbtone '
-_-deforrmle(I)RI- . odiz"coRr -
-1 *R1 1 eplesfdicativis pbaoyEat cumraaem-umoamgybﬁmﬁydbm al COXy en Cl a C18
R2 represente un al coyle ou un perfluoroal coyle en Cl1 a C12 et X represente
“un 1, 4- tr ahs Progeqestronigpasation dep deetenpmdmipravie tbu un 4, 4’ - cycl ohexyl phenyl e.
-4, El ément d' affichage ctro-optique-a base d' une ceI lule a cristaux
I'i'qu'i des, car acRerXxe ] HCE@-H-EC@H{-RJH d| el ectri que a cristaux. (I)
- liquides selon I a revendrtat ion 3. '

.ou : .
" - Ry represente un alcoyle un perfluoroalcoyle ou un alcoxy en C; a8 Cyq,
R, représente un alcoyle ou un perfluoroalcoyle en C, 3 C,, et. :
© X représente un 1.4- trans-cyclohexyléne, un 1,4- phenylene ou un44'-cyclohexylphenyle. _

caractense en ce qu'on fait reagar une acetopnenone de formule (I1)
[}

. ou R, ala s:gmf:catlon donnee c:-dessus, en présence d° un, agent de condensahon baanue. avec’
- un ester d'acide carboxylique de formule (Ill)

Ry—CO0—Z . = PR S am

o - L B . . o

Z est un groupe alcoyle inférieur et o

.Rz a la signification donnée ci-dessus, :

puls en ce qu'on hydrolyse te sel de la forme enol de la dlcétone (l) apparu pour donner celle-cl.
2 Apphcanon d’une dicétone de formule n

0

Ryi—X '—@—co—-cn,’_—-co;_—_a, o

R, représente un alcoyle, un pc'fiuoroalcoyie ouun alcoxy en C, 3 C.g,

R, représente un alcoyle ou un perfluoroalcoyle en C, a C,z et :

X représente un 1,4-trans-cyclohexyléne, un 1,4- phenylene ou un 4, 4' cyclohexylphenyle '
comme composant d’un diélectrique i cristaux liquides.

3. Dislectrique 3 cnstaux liquides, caractense en ce qu ‘il contxent au mom ‘une dicétone de
" formule (1) :

R_l—x‘@_C'O-—_C“z—'-CQ'—Rz I R
ols o . S ' : - '

.R; représente un alccyle un perfluormlcoyle, ou un alcoxy enC, a C,s,
* R, représente un alcoyle ou un perfluoroaicoyle en C, 4 C,; et :
X représente un 1,4-trans- cyclohexylene un 1,4- phenylene ouun4 4'-cyclohexylphenyle

4. Elément d'affichage électro-optique a base d'une cellule & cristaux liquides, caractérisé en ce
qu il contuent un dnelectnque a cristaux liquides selon 1a revendlcatlon 3. o



