D&scription - ~° EP 0152808 Bl The invention relates to
ni't r ogen- contalnlng heterocycllc conmpounds of the formula | [err] wherein 5
[err] and [err] in each case independently of one another are an al kyl

group havi ng it also [ i3l e for one or two:

non- adj acent %%‘?f%?%ﬁgg to be reﬁ@%%%om and/ or -CO .groups
and/or -0-CO groups and/or -CO- O 10 roups, and one of the
"radjjcals [err] and [efPp 1"-§V§P§b°P1 relagesp, to, ‘I_"é?’r"]'COntalm-Pg a

1, 4- cycl ohexyhetergegulici tompsanksi 8¢ pResiFbkfuliar Tone or two non- adj acent
[err] groups to be replaced by 0 atons, a 1,4-bicyclo- 15

(2,2,2)-octylene group or a 1, 3- dlthlane 2,5- diyl group, [err]and [err] I n
each case independently of one amd+AbeZ aAeLﬁzeﬂra]-B? a single bond, and [err]:
and [err] in each case independently of one another are 20 a
1, 4- phenyl ene %roup, pyri m di ne-2,5-diyl group, 1,4-cyclohexylene group,
it also bei ng"BeLeiBl e for one or two non- adj acent [err] groups to be

replacesl by ORutard,R?1, 3ndichbhaves?d Gndépdndemuly Q'ff aone another are

1,%/bi cycl (2, 2, 2) - oct y| ﬁneﬂé( uwo h fuﬂ’f the provisos t hat
(a) at Ieast one B t %‘ro‘é’é‘% R gﬁd‘"ﬂgr T s a W‘Fr’na‘r e22%9%_ (i yl
group, (b) at | eabeingepobsithdegfowponecor] tawednon—adjacent &:Hio '
single bond if [err] is | Nevl @ . r_&N. (¢)
2- (4- cyanophenyl ) - 5- [2 ﬁsgh@ }onq?]g é?/@'é{éeﬁe %r Jtré“ﬁ aﬁ‘#‘?ﬁp |§§ _
2- (4- cyanophenyl ) -5-[ 29FPHRAs- énﬁ/eﬁyl cPcfe- 3groups and/or ~C0-0-

hexyl)iethyl]-pyrim di ngroap§4 G PR NBE) thel rdd1cHEs 4RDUANACKE! @5
hexyl ) -ethyl]-pyrim di ne

-2-(4- cyanophenyl) 5-[2¢ %FPaHS Elpgr]rt'yP(‘fnyF:OCN' _
A _ is a 1 4-cyclohexy1ene group, it also being

possible for one or two non-adjacent CH, groups

_ to be replaced by O atoms, a 1,4-bicyclo-

15 (2,2,2)-octylene group or a 1,3-dithiane-2,5-
' diyl group, . '

2! and 22 in each case indépendently of one another are

" -CH,CH,~, -OCH,-, -CHZO-' or a single bond, and

A* and A* in each case independently of one another are

20 | a 1,4-phenylene group, pyrimidine-2,5-diyl

' group, 1l,4-cyclohexylene group, it also being

possible for one or two non-adjacent CH, groups

- to be replaced by ‘0 atoms, 1,3-dithiane-2,5~-

| diyl. group or a 1,4-bicyclo(2,2,2)-octylene

25 group,
with the provisos that
(a) at least one of the groups Az and A3 is a:
pyrimidine-2, 5-diyl group,
(b) at least one of the groups Z1 and 2% is not a
30 . single bond if A? is pyrim:.d:.ne-2 5-diyl and R?
is alkyl or CN, |
(c) 2-(4-cyanophenyl)-5-{2-(trans~4~-ethylcyclo-

hexyl)-ethyl]-pyrimidine,

2-(4-cyanopheny1)75-[2-(trahs-4—propylcyclo-
.. 35 - hexyl)-ethyl]-pyrimidine,

2- (4-cyanophenyl) ~-5-[2-(trans-~ 4-butylcyclo-

hexyl)-ethyl]-pyrlmldlne,



héxyl)-ethyl]-pyrimidine, and 2-(4-cyanophenyl)-5-[2-(trans-4-heptylcycl o-
hexyl)-ethyl]-pyrimdine, 5 : Is (sic) excluded, and for the
centracting states CH, DE, GB and Li. (d) _ :

57al kyl - 2- (4' - (trans-4'-al kyl cycl ohexyl )-. phenyl)pyrim di nes are excl uded.
For sinplicity, in the follow ng text cy2i § a 10 1, 4- cycl ohexyl ene
group, Do is a 1, 3-dioxane-2,5-diyl group, Dt is a 1, 3-dithiane-2,5-diyl
groyp, Bi isa 1,4- bi cfel( -2 yamplenyl pr&- (|2 e (prafise 4i-pem tiy Veydboy| ene
group and Pyr is a pyrigLgdi,ne- ey s L. SinLlagr conpounds are known,
for exanmple, from 15 . ma&??raﬁtﬁ%g? e#?ghgggéfléi’ (r:rg%llaon 2,257, 588. _
However, in contrast t3,‘1(He‘%@he%bnghﬂgj(Fﬁ'énécﬁp'é\ﬁﬂfé’#ﬁypl?i'oned

therein contain no sat uhak¢d)LetB§l rDn@diket, or Bi). 5-AKkyl-2-
(4-benzoyl oxy- and -cyclohe )J cargogoﬁr 0

0 henyl ) - pyrj m dj nes are
furtherfore known froth 2D 32‘5\{[1196 'I-naﬁgn;%/%tt%/’& t%%ntﬁ?r‘f) thds
according to the inventsbateshEHg DRyeGBnamdt Bi .group (-COO-) between two
-cyclic groups,qf- (5- Phegy Y (K L) - R W 01,R G 2 - 3
benzene derivatfves ar egkholk r%r’n?_P-.zt%z,%ﬁ%., 85 %@E@éh‘f&%B In
contrast, in accordancePhpRKlppP¥vinddhnest arecerpgdudad.according to the :
i nvention contain at FeasleigipA i@idy) iR' ther rolMwithgli £62€ Sclr o8 aasi ngl e
bond ii]o[err] ig CN fo.lrhal kil. 30 . .. _Liqujd C‘ﬁ;Stal r’gx%u‘ries whi ch
cont ai 1 conpobhGECYTARNGEXEPRP AROMRA/a BiC WhBcR af s3-FokaRs2 ¢ Fedt¥Ipounds
accordi ng to gheuppvRitiim,a dr,S-citihiechad+2 BRdiyl, group)lBinds a 1,4~ :
GB- A- 2,092, 169; cHOYEYS! 2 L¥%c€548na! nylbh=5-5; £yanoys an
-5-al kyl - pyri mJ'c nesYafe'82§c(r:|'2' %gnéhgié% b%'e_ 164 lﬁ?ﬂherrl%%grrlgnce
to- the earl9%8PuPARPAi BYri 4R EPPYrimidingt?,anAdNlhasoner been previously
published, the Applicgnhilas icorpoRthds |dFe t RhOGA i'io&“é)iéiﬁgfré VE£Em
provisp._d) in,the co-nkr gcti ng stat,%s Sw'_tzerlgr%,;T Fed]g(g‘z,a R'epubLi c of
German&,’ G eaPCEPRRa; RARRAL | SReGEication o3y d'er’rs}&g‘nat ¢Yefei n1® and
has subm ttedcerpraate to the present compounds, the compounds men-

tioned therein cqntain no saturated rings (Cy, Dio, Dit
or Bi). _ _

55-Alkyl-2- (4-benzoyloxy- and -cyclohexylcarbonyl-
20 - oxyphenyl)-pyrimidines are furthermore known from
EP-A-0,025,119. In contrast to the compounds according to
the invention, these have an ester group (-COO-) between

two cyclic groups. -
4-(5-Phenyl- or -cyclohexyl)-pyrimidine-2-yl)-
- 25 _benzene derivatives are known from EP-A-0,014,885 and
' DE-0S-3,140,868. In contrast, in accordance with proviso
b), the compounds according to the invention contain at
least one group 2! or z? which differs from a single bond

_ if R® is CN or alkyl. ' '
30 _ Liquid crystal mixtures which contain compounds,
the general formula of which also includes the compounds
- according to the invention, are claimed in EP-A-0,056,501
and GB-A-2,092,169; however, only 2-(p-alkylphenyl)-5-
cyano- and -5-alkyl-pyrimidines are described there. _
35 With 7reference to the earlier Application
EP-A-0,104,011 which has not been_previously published,
the Applicant has imposed a limitation in accordance with
- proviso d) .in.'the contracting states Switzerland, The
Federal Republic of Germany, Great Britain and Lichten-



p&tent clainms for the contracting state France. Wth reference to the
earlier Application EP-A-0,149,208 which has not previously been
pybl i shed, 5 the Applicant has inposed a |limtation in accordance with
proviso c¢) in all the designated contracting states. Like simlar
_conpounds, the conpounds of the fornula-I3can be used as conponents of
liquid crystal phases, in particular for displays which are based on the 10

pni nci pl e of LW ( TN, L ay t gL . f t he
ef fect of def tg?:%'ttdl/moﬁggg _gg?:tleﬁed%%s%é' or%)“t%eﬁgff lejsgfg Ié)#wd%s/éla%e%%gate
scattering. qu%mhwwémm cmntnactdne @takie frangsweri ng new
stabl e Iitqui d crystal mrtmes.leesﬁrén@err}o?uﬂda;r%é e?r!\'ﬂéf[‘hl& icsﬂibapl.edas
conponents of,]ig ses. as_been foun a e conpounds
of the fornul %A'%ﬁé%’%d’f‘ﬂb‘%%?ﬁt%‘BFeP’égvt‘:BHﬁgKe ??noi’ulth%fl ryst al
. phases. 51 n parthiec Appil icamtbhasl inpodedla limitaytsion inhaseorddancENwditdpl ays -
-with high nmultj ' r a | | e
comounds. | SuPEEEE Y U SITLHE AL dheae Al BedelES
ligdid crystal phases Dike wadmidand compounds), t theaddpmpennds ref atthee| y
P eased the AT can b8 Mdkd, (B GthpoRtnts g UlquiaTUrybtal
or overent || RRARSET dRESEIGH Lae FoR-AEPLAYE PRLSh S badRs i e
conpl eldl y unguyiextiqdley oft cthe edyisted haello(PNuddsplbysype thearguest be .
regarded as p?fc{étc‘éfgféc)& 3Q:h[e efﬁ‘éﬁ:ﬂt&g. ‘f%'ﬁﬁaﬁ: Rl aﬁi{&?ﬁa@f"ﬁﬁ%{e@ the
I qul tal m X a eri stic

preparation o crys ures w Stéep charac I ne.
They therefor @Ihﬁﬂi@ ffaah of idynamia @aatheriingsd xt ures of high

FWLst | ng ool tn a5 e Shvdftlof Thes IS oA R [ect’ bE, Wiah @
5t i , in-35. ul ar, | e fi

transni ssi on ﬁ%%ﬂ%@@éfﬁi“ﬁbiFof@Béﬁ-W? 1l 0%, mesaganic SOPRRAS, of
t he conbrast ehiidie aleer satitablenghe tdempdyentsulds. Hyguiker cyystdly
provi ding the ci‘%rgé%unds of the formula I, the range of liquid crystal
subst ances whif¢ “-4- are suitable, fromvarious technol ogical

vi ewpoi nts, for It has been found that the compounds of the

formula I are outstandingly suitable as components of
ligquid crystal phases. In particular, stable 1liquid
20 crystal phases for TN displays with high multiplexing
rates can be prepared with the aid of these compounds.
Surprisingly, when compounds of the formula I
were added to liquid crystal phases, it was found that
even the addition of relatively large amounts (for
25 example 10-30%) only insignificantly increased the
threshold voltage. At the same time, a considerable
improvement in the steepness of the characteristic line
of the mixture completely unexpéctedly occurred, so that
compounds of type- I are to be regarded as particularly
30 advantageously suitable substances for the preparation of
"liquid crystal mixtures with a steep characteristic line.
They therefore make possible the development of
mixtures of high multiplexing capacity and of very small
optical anisotropy, with which a twisting cell, in
35 particular, can be operated in the first transmission
' minimum according to Gooch-Tarry. A very small dependency
of the contrast on the observation angle thereby results.
Furthermore, by providing the compounds of the
formula I, the rahge of liquid crystal substances which



tfe preparation of nematic mixtures is-also quite gener- ally considerably
extended. The conpounds of the forrmula | have a wide range 5 of
applications. Depending on the choice of the sub- stituents, these
conmpounds can be used as base materials, fromwhich [iquid crystal
dielectrics are predom nantly conposed;” frowever, conpounds of the fornula I
can also be added to liquid crystal base materials fromother classes 10
ofi_gonpounds, arerseitaple,i firomdeariousctiecknobegical eviewpointsg/ for

optical ani sotheP¥repaththion dchembtit nik ufEEPPENdSs8! b ofgofibra | are
furthernore suﬁla le as internedi ates for the preparation~of other
subst ances  whRth¥YcGANBLAgtallYsexsredrtduents of liquid crystal 15

di el ect rijcfs. Thle' co_rrgmhadeomli:ohhasf ﬁfrmhe_ Fogm@laof ohatvesa dwﬂdéhﬁzﬁgﬁe_
state or i_qu ryst ophases in a _femearature range Wi S :
advant Z“geousl {’/rkl c?g’;glelcfc aftéc/)lro 'eg§§8§83%8§| 9J§e?£$hé:§1°a{'r¢ee v‘é#y eab?'égt'owards
chem - 20 - statruenheat thedel ¢cohpouride dar e used hesbaseanaterbalhe
cqnmpounds of f asls t Octf"iﬁe?l i r '

char‘act eri zedf?ﬁmt ﬁ/g{ﬂé 211 g&@&ﬁn%ﬁl ot er%magsxéﬂc%réréf)eég%%%‘s‘“g%nﬂig
formula | butCeBRPEPAE BAWEVPTnpfempounds ofdihe Hormprlaugscandrbpo@e bonds
instead of H adaed té ligai@drydéth P B alateriGant from bbhekatlaksedr epare

esters,of the fornula | {wherein Jerr], and/or _[.err]. are an_al kyl group, in

whi ch Hie o Pho GHEngs ESE, exAmRLes ofp pprBElsS (Fefie®, ke ralth 0.

30 gr oups¢leatricr engdotti apticaboanisotaopy of suehoé disleetricve

derivatives i e lytsh i f od ctive
'ghé. éﬁ%aﬁg%z}“{dttso ogr }g{g 2.%%&@{&5‘91 aéfé’gfe\%rﬂ&eﬂ?&r& sh%}?gﬁgé

derivatives, or in . oxane Ivatlves or I't hi ane
derivatives ofSthatesmadigtes §per tha pepparatign of other sukghances. dj y|

orv.d, 3-di t hi agRiédn5-¢hn| be aused- dsLspendtitiuehtshysie 13 quadct edydthh a
corresi)gndl ng ,di Rl gl’.dlthl ol, or in that, to prepare ethers of the formula
| (whetBin [ePrPL8REFSFSFerr] are an alkyl group, in which one or two CH2
-5- groups are repl ac®biebygofipaunds, ofinther fdrmalani- &fkePeobourless in

the pure state and form liquid crystal mesophases in a

temperature range which is advantageously located for

electrooptical use. They are very stable towards chemi-
20 cals, heat and light. .

The invention thus relates to the compounds of
the formula I and to a process for their preparation,
characterized in that a compound which otherwise cor-
responds to the formula I but contains one or more

25 reducible groups and/or C-C bonds ‘instead of H atoms is
treated with a reducing agent, _
or in that, to prepare esters of the formula I (wherein
R! and/or R? are an alkyl group, in which one or two CH,
groups are replaced by -0-CO-- groups and/or -CO-O-
30  groups), a corresponding carboxylic acid or one of its
reactive derivatives is reacted with a corresponding
alcohol or one of its reactive derivatives,
or in that, to prepare 1,3-dioxane derivatives or
1,3-dithiane derivatives of the formula I (wherein A' is
35 1,3-dioxane-2,5-diyl or 1,3-_dithiane-2,5-diyl_), a cor-
responding aldehyde is reacted with a corresponding diol
or dithiol, _ _ , _
or in that, to prepare ethers of the formula I (wherei.'n
R! and/or R? are an aikyl group, in which one or two CH,



-FERR] -0- group), a correspondi ng hydroxy conpound is ether- ified), and/or
in that, if appropriate, a base of the formula | 5 I's converted into
one of its acid addition salts by treatment with an acid. The invention

" fuUrthernore relates to the use of the corfeunds of the fornula | as
.conmponent s of liquid crystal phases. The invention noreover relates to

liquid 10 gebupkahran2esiacea! ?:'ynbnﬂt%fn sl Canla/eRe zC‘i@p%‘de-d?fH Lhgr

foroula | and to L qui d crystal effent's, in particular

el ect r oopt i carSHe<Qr %F‘%Hlb’rreﬁt goresgPaPﬂiLng hYR¥ORh sompounh isneEheron

furthernore refakdy,to liquid 15 crystal phases contalnlng at Ieast t wo
liquid crysta onent cte ed i,n that | eas nt is
a conpound of Llszggor?"r?rluI‘%'(alt'[ éfri] Ré? Peri'af?f[ee’r rﬁ b%ﬁl Tg #111 ani ng
given 28 s Genvedtedi intoheome owifsobts hml@h)addltaonl mn:sonbyof t he
groups [err]aegegghéhtlﬁl@hpgw 14di ne- 2, 5-diyl group, and (b) at

| east one of the grou err| err] is not a 25 |ngle bond
if [err] is pyrimdi E'E‘GZ @Vﬁ%loé'n(;%h%q@lr@ram @ dthe)use o
2-\A- cyanopheané) c&n{pau(ddsarwr 4eipé h!bﬁMﬁllahtIX)éls) -coigondnty rof digaid
2-(4- cyanophen trans; ﬁ pt 0
nexyl ) ot nyl | CEyPERLaPheSea" 2] AREEREYOn neFPover, Krlares bel LT fexyl ) -
ethyl ] 1@yrim drystaz.- Phaseenogpintraining [ &t (leass- mmgmpgund) of the
hexyl ) - et hyl dipe n 5
(yl)-ethyl]¢ ;Bl%gnhg‘a P€anant lguz.ficyc%st%exy't X lements

2- (4- cyanophenyl 2-(trans-4- r|n1d|ne IS
(sic) excludeBartic ﬁﬁmﬁﬂﬁqtﬁﬂﬁﬂ%&¢él(§F§P1§Y I eQﬁﬁyc6ﬁ§Fﬁﬁﬂéﬁ9 of
the formul a | bucR phagek-.R' |1

The invention furthermore relates to liquid
15 crystal phases containing at least two liquid crystal

components, characterized in that at least one component
is a compound of the formula I

R!'-Al-z!1-p2-72.73-R? . I

wherein R!, R?, A!, A%, A®, z! and %% have the meaning given
20 ~in Claim 1,
' - with the provisos that _
(a) at least one of the groups A® and A’ is a pyrimi-
dine-2,5-diyl group, and |
(b) at least one of the groups %' and zZ* is not a
\J 25 single bond if A? is pyr1m1d1ne-2 5-diyl and R®
is alkyl or CN, and
(c) 2~-(4-cyanophenyl)-5- [2-(trans-4-ethylcyclohéxyl)-
ethyl]-pyrimidine,
2-(4-cyanophenyl)~-5-[2-(trans-4-propylcyclo-
30 ~ hexyl)-ethyl]-pyrimidine,
2~(4-cyanophenyl)-5-[2- (trans-4-butylcyclohexyl)-
ethyl]-pyrimidine,
2—(4—cyanophenyl)-5-[2-(£rans-4-pentylcyclo-
hexyl)-ethyl }-pyrimidine, and '
- 35 .. 2=(4-cyanophenyl)-5-[2-(trans-4-heptylcyclo-
- hexyl)-ethyl]-pyrimidiné;
is (sic) excluded,



wherein 5 'L and E are each a carbo- or heterocyclic ring systemfrom "
the group fornmed by 1,4-disubstituted benzene and cycl ohexane rings, 4,4
-di substituted bi phenyl, phenyl cycl ohexane and cycl ohexyl cycl o- hexane

systens, 2,5-disubstituted pyrimdine andg 10 1., 3-di oxane
rings, 2, 6-disubstituted naphthal ene, ~di’- Tand tetrahydronaphthalene
qU|nazoI|ne and tetrahydroqui nazoline, G Is -CH=CH
-N(O =N 15 and it contadmsCy(sic) at least one cofstituetk-Gf sthe
-[err] -00 0-formula II. ~_[err] -cOs | [err]
- CH=N- -COO-Ph-COO- 20 - Y I s hal ogen or -CN

and R and R' are al koxy, al kanoyl oxy or al koxycarbonyl oxy having up to 8 -
‘carbon atons, or one of these radi c®/si-g-8-8* CN, NC, [err] F, C1 pr Br,
or it contains (sic) at |east one other constituent 25 _ sel ected.
fromthe classes of benzylideneanilines, terphenyls, cyclohexyl biphenyls,
cycl ohexyl - cykeéodbXanes, cyclohexyl naphthal enes, 1, 4-bis-

cl.ohexyl bque&g:& E4a£1e @a%hcy&| QE%&SLb'diﬂeﬁé!{éro{?géﬁ?Ea'ﬂ Jad ted

- benes, benzyl phen nes and substituted

CI nnani ¢ aci ds. Above Eﬂ'& bEF‘Sw arepp| , foamed o kY 7ol Hindiswks ki ed
gi vencI un: ess ef<|0(r]I eslsbénizéﬂe(‘a'kid?d:g@ubw’éﬁam r%ﬁés?qmwuiﬁsmsﬁhﬁlﬁ@dﬁm a l
-accordingly include three_rings
ecoordingly ol ice, gyl Bhdn}icfel Retlheald MiionSsrisvate-
conpounds of the parthé&anelaysteES. 2, 5rdisgksthbstedipyhinpdine famdul ae
lca toggcce: [ERR|- Q’l P¥LabBgah&Rngs, 2,6-disubstitGRed naphthalene,
[ ERR] - Cy- Phe- Pyr - [ ERR | cé

i- and tetrahydronaphthalene, quinazoline and

i

Nt tetrahydroquinazoline,
G _ is _

-CH=CH~- _ . ~ -N(O)=N-

15 -CH=CY- ~CH=N(0) -~
-CH=C~(sic) S -CH,CH,-
-C0-0- ' -CH,-0-
-CO-S~ . =CH,~S-
-CH=N~ - =CO0-Ph-C0OO-

20 Y is halogen or -CN and

R’ and R" are alkoxy, alkanoyloxy or alkoxycarbonyloxy
: '~ having up to 8 carbon atoms, or one of these
radicals is also CN, NC, NO,, CF;, F, Cl or Br, or
it contains (sic) at least one other constituent
25 selected from the classes of benzylideneanilines,
terphenyls, cyclohexylbiphenyls, cyclohexyl-
cyclohexanes, cyclohexylnaphthalenes, 1,4-bis-
cyclohexylbenzenes, 4,4’'-~bis-cyclohexylbiphenyls,
optionally halogenated stilbenes, benzyl phenyl
30 ethers, tolanes and substituted cinnamic acids.
Above and below, R!, R® A!, A%, A%, %! and Z® have
the meaning given, unless expressly indicated otherwise.
The compounds of the formula I accordingly

include Ic, If, Ii and Il (with three rings):’

35 | R-A%-A%-A%-RE ~ . Ic



[ ERR] - Cy- Pyr-Oy- Rz |ce [ERR|-Oy- Oy-Pyr- [ ERR

lcf 10 - [ ERR] - Cy-Pyr-Di o-[ ERR] I cg
[ ERR] - Di 0- Pyr-Cy-R2 Ich [ERR] - Cy-Di o-Pyr-[ ERR| .
Ici [ERR-Dio-Cy-Pyr-[ERR] lcJ [ERR]-Cy-Pyr-Dit-[ERR]
lck 15 [ERR]-Dit-Pyr-Cy-R2_ | cl
[-ERR]-Cy-Dit-Pyr-[ERR] Icm[ERR] Dit-Cy-Pyr-[ ERR]
1an [ ERR] -Cy-Pyr-Bi-[ I co [ERR] -Bi - Pyr-Cy-[ ERR]
lcp 20 E%%AC?'B?'IBW[ERR] lcq -
[ ERR] - Bi - Cy- Pyr-[ERR] | cr [ERR]-Di o-Pyr-Phe-[ ERR]
lcs [ERR] -Di o-Phe- Pyr{FRR lcu [err]-Dit- Pyr-Phe[%r]
I cw 25 [err Dt%’h Iﬁr-[err] lcy R
-Bi-pyr-—Phe-[err] _ lcaa [err]-Bi-Phe-Pyr-[err] _
l ccc -8- O these, ghodegbipihe_pagz fornmula | cf and conpounds ofgjhe
part forrmula Icc, wherein [err] is CN, are particularly preferred. The
prieferred corrpounds of the part formula If 5 i nclude those of the part
\m‘ful alfc to Ift: [eThé pfkeferred compohinds| e:if]the part formulld drderr]
Ife[err [err - ] ] 1fg [err]
Lfh [err% .include thoT? f tl}? part formula? ffé% to Iccc: | f Kk
15 [err] o Ifl [err]- Ifm[err]
Ifn [err] | f 0R1-Cy Pyr-Phe-R? 3 Ica
_ Rl-Cy-Phe--Pyr-R2 | _ Icc
Nt . 2 :
R*-Cy-Pyr-Cy-R Ice
. R'-Cy-Cy-Pyr-R : Icf
10 . . R'-Cy-Pyr-Dio-R? ' Icg
R'-Dio~Pyr-Cy-R? ' ~ Ich
R!'-Cy-Dio-Pyr~R? Ici
R'-Dio-Cy-Pyr-R® Icj
R'-Cy-Pyr-Dit-R? : Ick
15 | _ R!'-Dit-Pyr-Cy-R? Icl
R'-Cy-Dit-Pyr-R? | Icm
R'-Dit~-Cy-Pyr-R? ' "~ Icn
R!'-Cy-Pyr-Bi-R? ico
_ R!'-Bi-Pyr-Cy-R? Icp
i 20 ' Rl-Cy-l.‘:’J‘.-Pyr-R2 Icq
S R'-Bi-Cy-Pyr-R® _ "~ Ier
R'-Dio-Pyr-Phe-R? Ics
R!'-Dio-Phe-Pyr-R? ~ Icu
- Rl-DJ'_.t-Pyr-Phe-Rz . Icw
25 - R'-Dit-Phe-Pyr-R® ' icy
R-Bi-Pyr-Phe-R® ' Icaa

R'-Bi-Phe-Pyr-R* - Icce



[&rr] - Ifp 20 terr] Ifq{err] -'llfr

[err] : Ifs [err] Ift O these, those of the part
formulae Ifc and Ife 25 -as well as Ij, Ik and Il are particularly
pref erred. The preferred conpounds of thc=B part formula I'i include those. of
the part fornmulae lic-to liu: [err] Tic [err] 30 _ [err]
lie [err] i f [err] lig [err] lih
[-_Qrkj] | PE Jhese, those oferhhe part foimnyld edcf and
I!o" . -9 [eééﬂtpounds qf thel b&ri:e'fbhul[ﬁhr kce, wherein h’a ”J.% &N, are

[ lip [err liqg [err

lir [err] partic iPE' {lrep;c]aferred. lit 10 [err]

| i nf(si cé of ht hese, Thespr@ffetrhedpafdmﬂdimdﬁ aofi ehalr Papar tfdxfﬁtgté yIf
preferr T r oQRO S a.lkl.include those of
t he par% forrrg Bis{l% Eﬁ%g 8¢ Eﬂg 8 ?éﬂgﬁi%‘n&?ﬁwgoﬁ‘g%unds of the
fornmul ae above and below, [err] and [err] are preferably alkyl, and
furthernore al koxy, ona.eﬂlkth@ﬁ_qmﬁ.eﬁr] is prefergghy Cy or Dio, and

f 0t her nore 20 pre{erla Bi . The conpound of the fornmula I
preferably contains nBt Pg\ﬁlzh%n‘pong of the radicaf |

R'-A'-CH,0-A%-A°-R? - 1fe

R'-Cy-2'-A%-A°-R? Iff

10 | .~ R-Dio-2'-a%-a’-R? Ifg
R'-Dit-2z!-A%-A%-R? Ifh
R'-Bi-z'-A%-A%-R? Ifi

N ' Rl-Cy-Z!-Pyr-Phe-R? - I£9
. ' R'-Cy-z'-Phe-Pyr-rR* 1fk
15 R'-Cy-2'-Pyr-Cy-R*> : Ifl
R'~Cy-z!-Cy-Pyr-R? Ifm
R}~Cy-2'-Pyr-Dio-R? Ifn
R'-Dio-2%'-Pyr-Phe-R? . Ifo
R'-Dio-2!-Phe-Pyr-R? 1fp

20 o R}*-Dit-%'-Pyr-Phe~-R? ' I1fq
R!'-Dit-2'-Phe-Pyr-R? Ifr
R'-Bi-Z'-Pyr-Phe-R? - . 1Ifs
R'-Bi-Z'~Phe-Pyr-R? Ift

Of these, those of the part formulae Ifc and Ife

et 25 as well as Ij, Ik and Il are particularly preferred.
The preferred compounds of the part formula Ii
include those of the part formulae Iic to Iiu:

R!-Al-A%~CH,CH,-A%-R? Iic
R'-A'-A%-CH,0-A%-R? - Iid
30 ' R'-A'-AZ-0CH,-A%-R? © Iie
' R'-Cy-2A2-22-7%-R? - Iif
R'-Dio-A%-2%-pa%-R? 1ig
R'-Dit-A%-z2-A%-R? ‘Iih
R'-Bi-A%-2%-a%-R? - Iid
35 R'-Cy-Pyr-z2-Phe-R? | 1ij

R!-Cy-Pyr-22-Cy-R? Iik



Di*o, Dit or Bi. [err] and [err] are preferably Phe or Pyr, and further-
nor e preferably Cy, Do or Dt. 25 [err] and  [err] are
preferably single bonds, and secondly preferably -CH2CH2- groups.
Oorrpounds of the fornula | wherein one Ofgthe groups [err] and [err] is a

single bond and the other is -CH2CH2-, -'OCH2- or -[err]-_are particularly
preferred 30 : rqdr cals in the oups [err] and/or
[err;] can be straight Rcﬁ%YnPg? %réyr% Pr ef er abl y Iit q-hey are

strar ght fhal n and Paﬂé—(zy-ey- 2 Byr-R? 7 g 9I 10 Ihid or 1ﬁ C ?tomrs] anld
ggfglr |n20¥y?re gég f'hagag}foeéﬁyﬁ &ﬁo ar dogegyl a g_t urthes)r(rr%re rre'?ﬁ;ly
tridecyl, tetradecyl -Bbﬁr@ﬂe%y-il’yn err] and/or [Mdor] are al kyl radicals
ig_ whi clbkolne)('éje_lllzkoxygloﬁlo_pyga%kw dg-RzoB t ('t'%I oxyal k%y" or ]

"di oxaal kyl " groups_are_rep a oms e - - can be
strai ght-chain or braﬁ‘b '.BYET%r l%ét hey are st rId-i%ht chai n and have 2,

3, 4, 5, 6 or 7C atomé-nmdpyrez%my}mil ngly preferahihky ethoxy, propoxy,

-bu\t-dxy, pent oxy, hexoxy, P 2 propyl (= nmethoxynethyl), 5 2-
(= et hoxynet hyl:) or 3§oxngﬁt%/f%%z %Yr?ré?hoxyet hyl ), 18 3. or 4- oxapentyl,

2-, 3-, 4- or 5- oxaheBy-I-BbrP}Zr—Z?a-Cy-dl 5- or 6-oxalldmgtyl, and furthernore

met hoxyo octoxy, NONORY.pEepPKYzi dme-Re 4, 5. 6 1dh 7(5?. octyl, 2, 3,
4-, 5-, 6-, 7- or 8- o>é%tnonrsl/

9- oxadecyl , 1 3-di oxa ?senet%&ﬁ’re?ﬁoxt})e 233'1'- ionmubq_l 1ic’ are

2, 4-di oxapentphrtipﬁ-larlyilpxefe‘i*redZ 4-., 2,5- or 3,5-dioxahexyl or 1, 3-,

1,4-, 1,5-, 1,6- - r ,6-dixaet .
Oorrpounds of the for rruPae q&‘}: oefdt%c’m%%‘r?dﬁfg t P%%B‘%Je 2afd bel ow
winth branchedleﬁéuﬁoﬁbﬁﬁboﬁmm [ferrrn}-llaredlldrl'RZ may occasional ly be

_of | npeKt ance becauseR@iAadqpéHZe_rAze_@ J%sygzn theqygual liquid crystal
base naterials, but in pa opi n substances, if they are

optically active. Br aﬁBhEE}929°m9°u§ﬁi%db§ the tfigman above apdebelAwai n not
more than oneRthand Bfaaréi pgefBrabay @1]@1@”@?@ f@fitiethot 8 Alkoke,

oxaalkyl or CN. .
Al is preferably Cy or Dio, and furthermore
20 preferably Dit or Bi. The compound of the formula I
preferably contains not more than one of the radicals
D1.o, Dit or Bi.

2% and A’ are preferably Phe or Pyr, and further-
_ more preferably Cy, Dio or Dit.
25 z' and 2z? are preferably single bonds, and
- ' secondly preferably -CH,CH,- groupe; .Compounds of the
S formula I wherein one of the groups %' and 2z? is a single
bond and the other is -CH,CH,-, -OCH,- or -CH,0- are
particularly preferred.

30 The alkyl radicals in the groups R' and/or R® can
be straJ.ght-chaJ.n or branched. Preferably, they are
straight-chain and have 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or
12 C atoms, and accord:.ngly are preferably ethyl, propyl,
butyl + Ppentyl, hexyl, heptyl, octyl, nonyl, decyl,

35 undecyl or dodecyl, and furthermore methyl, tridecyl,
tetradecyl or pentadecyl. '

If R' and/or R? are alkyl radicals in which one
("alkoxy" or “oxaalkyl") or two ("alkoxyalkoxy" or
"dioxaalkyl") 'CHZ groups are replaced by O atoms, they



| Sopropyl, 2-butyl (= 1-nethylpropyl), isobutyl (= 2- nethylpropyl),
2-met hyl butyl, isopentyl ( 3-nethyl- butyl), 2-nethylpentyl,

3. et hyt pentyl, 2-ethyl hexyl, 25 2- propyl pentyl, 2-octyl, isopropoxy,
2- met hyl propoxy, 2-nethyl but oxy, 3-nethyl but oxy, 2- nethylpentoxy, 3- net hyl -
pentoxy, 2- et hyl hexoxy, 1-nethyl hexoxys lenethylheptoxy,

2- oxa- 3- et hyl butyl, 3-oxa-4-nethyl pentyl and octyloxy Cf the conmpounds

of_yhe formulagy! banétefaﬂ;m-%ﬂam R dinEy 2%  afgose in
whi ch at | east. one e radi-cals contained therein as one of h

preferred rreaﬁ?ﬁﬁ%g%ﬁ?gﬂﬁﬁda&ge haver @or 8¢, dparti QIR 1Y Gratens eda§‘|'1fal | er
groups of conmnendaceofdihg$y opréberablyul @Ehoity} 0 proposy) 13bhtoky) 35

'|A|2kyA|| Kyl - Péé @éﬁ% l pgroxy, heptoxy, 2 'A”%"’ﬂ%g%ﬂc}/ %e'%é?ﬁ%ﬂf Al kyI

14 /ﬁkyl C?-[éFr?thmmymythplkany3-oxabutyl (F52Ameyh08yephyl)1ﬁhe,Pyr-

it G L S, 2 5 g b Sonbemt ox 2 5
Al - Cy- [ ERF}=PyP-PRE R-eehieptyl, and fymthomugre aRYMRY. FFERRE: ON

| 15 Al kyI c,y Eaﬁokf:RRhetE’bsyAl ky} 3-, 4-, 5-, 6-lbr 7-oxaoctyl 2-, 3-,

i L

Al kyl -19- [ ERRpr09Phxalecydl, kll, 3-dioxabutyl (|-20nejthqxwwl;h¢:hz))se bf 3the
formulae 11, §24_14, é54'a§°xkéént&14 I%5 agd4L20}a5§ parglcubaglyor

preferred. 1n {he abové fornu preferably a
strai ght - chai s arf¥Pxghesglngs nyr 3~1o0l1d-c ahﬁrsr ahd® alvkc?xgﬂ‘hs As5-,
straight - cha|n,aLkogysgroapshabrng 3_amoiah6paymns Conmpounds of the

f arsrul | 1to | wh 2z k C.at
pre_sen?el nsteag of aI §§?§°i‘ﬂclg ?Lﬁ‘# ﬁz-‘?‘ﬁo g Hﬁ’éfﬁg 2@\“ ng °£O Jhe Pgr gcs !trs1e
conpouhﬂs of fhemﬁbaeumbdvetamdebeﬂewemuhhuﬁmmschgdmhndhgrunpasubated
rings (for exmkﬁ?&ﬁegloaﬁ&ﬂop &) o &Fc% {Jnéimﬁsxgéséftﬂhﬁgr%ﬁce

preferred. Those o abovenent 1 one
because of a better solublllty in the usual 1liquid

crystal base materials, but in particular as chiral

doping substances, if they are optically active. Branched

20 groups of this type as .a rule contain not more than one

chain branching.- Preferred branched radicals R!' are

. isopropyl, 2-butyl (= 1l-methylpropyl), isobutyl (= 2-

methylpropyl), 2-methylbutyl, isopentyl (= 3-methyl-

butyl), 2-methylpentyl, 3-methylpentyl, 2-ethylhexyl,

25 2-propylpentyl, 2-octyl, isopropoxy, 2-methylpropoxy,

ad _ 2-methylbutoxy, 3—methy1butoxy, 2-methylpentoxy, 3-methyl-

pentoxy, 2-ethylhexoxy, l-methylhexoxy, ;-methylheptoxy,

2-oxa-3-methylbutyl, 3-0:£a-4-mei:hylpentyl ‘and 2-octyloxy.

Of the compounds of the formulae I and of the

30 part formulae above and below, those in which at least

one of the radicals contained therein has one of the

o preferred meanings mentioned are preferred. Particularly

preferred smaller groups of compounds are those of the
formulae Il1 to I7 and I13 to I20

35 - " Alkyl-Cy-Cy-Pyr-Alkyl | 11

Alkyl-Cy-Cy-Pyr-Alkoxy I - I2
Alkyl-Dio-Cy-Pyr-Alkyl | : 13

Alkyl-Cy-CH,CH,-Phe-Pyr-Alkyl 14



cdntain one or nore of the groups Dio, Dit and/or Pyr in 25 - each case
include the two possible 2,5-position isonmers. Those of the abovenentioned
fornmul'ae in which a group Z and/or Z2 which is other than a single bond is
linked with Pyr in the 5- p03|t|on are preferred. Particularly preferred

conpounds of the fornula I ' and of the above part fornulae are those
whérein RL is a st h rou aving 1 to 10 atons and [ ERR]
i §_a straight- chalinﬁg‘?go%/’ aﬁ;b‘@r%‘ﬁ g ?&%’xb’roup havi ng% to 15 C atons,
in particul ar havmbkﬁlt-GYiQHﬁtht-Bhe-Psz‘—CN ‘Conpoliids of the :

formula | wherein ifff&j_ ey-bFRED e'AEEBJ‘%I F [ERR] is 1, 4-cyel ohexyl ene and |
e

[err] [err] e fu t her nor ferred. The corrpounds of the:

- r
formula | are prep%}]&ﬂf GY e Shs PYRrEhespd kydown per se, &&éh as are
descri®d in the |AlkybtOyeCHiCH,-Byarphe-BlkbRkg st andard V\mus, such 5

as Houben- Wyl , n,de anl schen eme (Methods o gani c
Chenmi stry), Georg %ﬁec:\'/e{ufl?%p ?&'Pg’&r?& and in parti CEF’ r under
reﬁ‘?t i on conditi onblkmleﬁyaPyrkﬁHﬂﬁzaﬁhes-Miqﬂl e for the r&aéti ons
ioned. It is 0, - LbiZe ts whi ch a known per se
fﬂxi? Eypk ﬁ ER,CH, L Pheta 3 %7

and are not tio ere’irf nore . The expert can find
correspondl ng syntNe]éY% %rBKHsCHiG}anbﬁe Hrl or art by roufitfle methods

(for exmnple DR{1-Cy @&gntj%?ge gchlkil 2,344, 7329 2, 450, 088,

2,429,093, 2,502,9 d 15 2,75 75 in respect
of conpounds with gﬁﬁ g @ %ﬂt enyl ene grouig,8 Ger man Pat ent

Speci fication 2,641,724 in respect of corrpounds with pyrimdine-2,5- diyl

groups; German O‘fenlsguggégghrlt%égg %fgq‘_ﬁ]eg%ﬁ&q.a% 21217 %e]éi ipgre gect of

conpounds with_ 1, 3-di oxane- roups; East’. Ger'mdn ‘Pa eht
Speti ficati ontG60Tb84 fhéy e%@an@f 189@59nﬂérﬁﬂ-FﬁiirédeFﬁf&ﬁt’EeQ -5-di yl

groups; U S. Patent fpeaiHd Cabote 4fcdEdubds and 41:8195 Zﬁﬁ Ialw&peﬁé of -
gpgﬁrggﬁn\gsts&ﬁ%féfgéf c| Ogsgifail.ﬁ}ht-c alfi\lneaﬂcyof' i:oup hav:.ng 2 to 10
C atoms and_ alkoxy is a stralght-cha:m alkoxy group
having 2 to 12 C atoms. Compounds of the formulae I 1 to
I 20 in which a 2-oxaalkyl group having 2 to 12 C atoms
is present instead of alkoxy are furthermore preferred.
_20 Of the compounds of the formula I, those stereo-
 isomers in which the saturated rings (for example Cy, Dio
and Dit) are trans-1,4-disubstituted are preferred.
Those of the abovementioned- formulae which
contain one or more of the groups Dio, Dit and/or Pyr in
25 - each case include the two possible 2,5-position isomers.
et Those of the abovementioned formﬁlae in which a group 2*
and/or %2 which is other than a single bond is linked with
Pyr in the S-position are preferred.
_ Particularly preferred compounds of the formula I
30 and of the above part formulae are those wherein R' is a
straight-chain alkyl .group ha_iring 1l to 10 C atoms and R?
is a straight-chain alkoxy, oxaalkyl or alkyl group
having 2 to 15 C atoms, in particular having 5 to 12
C atoms. '

35 Compounds of the formula I wherein 2! is -CH,CH,~,
-OCH,- or -CH,0-, if A! is 1,4-cyclohexylene and

~A%[ g2_a° ]u; is -@—(:;)}— or -<§)—@- |



25 respect of conpounds with -[err]- bridge nmenbers.. If desired, the
starting substances can also be fornmed in situ.such that they are not
"isolated fromthe reaction mixture but are i mediately reacted further to
"gi've the conmpounds of the formula I. 30 Thus, the conpounds of
the formula | can be prepared by redu0|ﬁ5 a conpound mhlch ot herw se cor -
responds to the formula | but contains one or nmore reducible groups and/ or
C,C/bonds instead of Hatonms. Preferred possible reduci bl e groups are

carbonyl 35 aregEﬁ!@ﬁerhﬁrﬁabEbQEE%EdKEt0 groups, and furthernore, for.
exanpl e, free or ester fied dro§gdﬁgrou s_or aromati c- all%mgonded

“hal ogen atons. Preferf s¥¥ﬁﬁa tthecformpland AXRIPF E%¢r9¥pond
to |thﬁ f or mul methoast whdeh a];:e kﬁowlncgei:ase asﬁ¢h| ebeaeéedésaglbéd in

cycl ohexanoney 0 cycl ohexane r| oup

i nstead of a - rg]"‘ g%tgﬁgqte g A g]r"bup |n§ %gxo‘?aWO%Q sﬁgg‘up,
and/ or 5a freeSoHOubencWENﬁalMpthodehlder Oftganischene@heplie (Methedsor m of
_ p- t ol uenegyl (R fg&%ﬁ éﬁ%# L O ad hestgtahi-ey ,can be
cgrfled out, for exagﬁ%:QHh cat gtlc %roggﬁg%?%n a?&% grggé?eg

bet ween about 28ngr rjn aﬁarﬁbsuiayooe% MF1%e§9HFé§19§ﬁ/vé’ébﬂ-%o§Fel and
10 200. baknb#marand eshitabYenitor! athexagateisnsaatdonedlichTes is

hanol h I h h dr of THF
o b onne. " a8, Bpe=3BE 88" By RRes kBE anth D3Ry, Sl iR’ bRl
aceticlfici d, endaakredmnotament ionedh haerec)inl gloreadetadduwant ageously suitable
15 -catalysts are pall egd E&E$1c§HChf§§dftc8ErgQ oWﬁiﬁ? C?gnhﬁegiﬁd in -

the form of oxides (for exanple PtQ2 , on a uppor exanple Pd
on charcoal , E‘SF@PGFh chFomporhg e Rriaf r axtr i B (Reuyingy,

fipely divi ddeEﬂa e 20 German OthQagangaacahcmtbﬁ redlc;sd4by312be

i Sf’dZdSLn?agggﬁﬁ ol 18653 corenf o082 a3t PRfr e 29T dod Bpfheous

phase 3§stem i, 7H2wA78r An rebpent, ofit comppundsuwithbit degpcibbexydenend

120) or 25  ap¥6l{[4lbRbRFiend Vighdbupsdr 3gbfhan BhMAH208pEEL Y ichRibRe

: 2,641,724 in respect of compounds with pyrimidine-2,5-
diyl groups} German Offenlegungsschriften 2,944,905 and
3,227,916 in respect of compounds with 1,3-dioxane-2,5-

20 diyl groups; East German Patent Specification 160,061 in

| respect of compounds with 1,3-dithiane-2,5-diyl groups;

U.S. Patent Specification 4,261,652 and 4,219,256 in
respect of compounds with 1,4-bicyclo(2,2,2)-octylene
groups; and German Offenlegqungsschrift 3,201,721 in

25 respect of compounds with -CH,CH,~ bridge members.

If desired, the starting substances can also be
formed in situ such that they are not isolated from the
reaction mixture but are immediately reacted further to
give the compounds of the formula I. _

30 Thus, the compounds of the formula. I can be

W,

prepared by reducing a compound which otherwise cor-

responds to the formula I but:'contains one or more
reducible groups and/or C-C bonds instead of H atoms.

Preferred possible reducible groups are carbonyl

35 groups, in paiticular keto groups, and furthermore, for

example, free or esterified hydroxyl groups or aromatic-

ally bonded heldgen atoms. Preferred starting substances

for the reduction correspond to the formula I, but can



pfesence of alkali, such as KOH or NaCH, i.n a high- boiling solvent, such
as diethylene glycol or triethylene glycol, at tenperatures between about

- 100 and 200C) to give the correspondi ng conpounds of the formula | con- 30
tai ning al kyl groups and/or -[err]- bridggs. Reductions with conplex

hydri des are furthernore possible. For exanple aryl sul fonyl oxy groups can

b db ti t I t ol :
oL onyl oxymeSTaE oS pevehineetha kil ob weElghstrdtnd #Had Thstead
advant-ageous|9fia eyclobexagel ving, anrdhoasad-r-téﬁ#g‘/m- egheup oindtFad ad £

tenperatures et a_b d ealaydrQ at ed
wth[err] or %rr%ﬁm-t?&@dn de in net hanol%a\?gnf?ﬁe?%& E?egenggnof CN
groups!); .t hugro®By e&%ﬁ’r{)‘l”é 3 hdres r 8pokunrgiepaldexapdifiedya(for - 14

- tivessare fexamglér om they Foray o0 e (e tihietRiduisfondtsd FIGH Odréif

formula | [er nd/, or [err al kyl , wherein one or two[err] groups are
repI aced by bkfff gnﬁf E@B groups or [err] and/or Z2 = -CO-O or

) 5 can al smheeredbrwttnem d¢an dut earvied bat ,oforocexampbadi g

OXleC aCéQEai é h@%&?égéﬁét%artlcu y SUﬁ%%%Pe%b%ggpLBOHEEFh6n0|S

(or their reactive e reactive | vatives

of the carbox3ndcahenss2QEnti smdd unden; rﬁ%t@%rh@fégeen raheut 1 and

particupar thpoohbari ﬂﬁsaﬂ%é}fﬁ) fﬁdiefent’:}n ol é’kbﬁrbl[&r ant 88cenbygr bdeR,
azi des or esters

artrc | k esters wt in the aIkyI
group. Particif af’“le§/-'?1 Clani€ ?t %’é ﬁ%?PVé?ﬂ)gg ofmt r?&%a’ﬂrdorﬁ)‘f"sh
phenol s nent i betdabhydrofiaranr (EBPY i rdiowernd, B estea:l,cehohaaesebhyl

phenol ates, prebenglly Ofcam, é*;tf‘ié g@&g' s%ih NepicK ac-Elaf,

esterlflcatlon IS a vanta eo carri ed” out e presence o an |nert
saldent . Par thiﬁF‘é@F’ibgnvtsu%lﬁ,f §arr=\19ﬂmes<a@|ee étinéntraggeuﬁlzssui@hye

et her,18li - n- @8talysbst dreChbdle Hdtald Osdeh s AU Scﬁ’:ej?dkermﬁ@?] c&Hch ag
oSsp 8 i c aci

coetone, Dt enee O excLRIcianenSe amides; (MEh oS3 DY BLhoend
hal ogenohydr conar bosmppauth o aekamplet PAc bnochdarowall,etoaldd wn oeahyl ene,
and sul - 25 ponh@yl 68 StEShES:dh MHdNd P UaPHRa ) SUL! ohgnes; N8l gr -
divided form. | |
20 Ketones can also be reduced by the methods of
Clemmensen (with zinc, zinc amalgam or tin and hydro-
chloric acid, advantageously in aqueous-alcoholic solu-
tion or in a heterogeneous phase system with water/-
toluene, at temperatures between ‘about 80 and 120°) or
25 = Wolff-Kishner (with hydrazine, advantageously in the
o presence of alkali, such as KOH or NaOH, in a high-
\w‘ " - bolling solvent, such as diethylene glycol or triethylene
glycol, at températures between about 100 and 200°C) to
give the corresponding compounds of the formula I con-
30 taining alkyl groups and/or -CH,CH,- bridges.
Reductions with complex hydrides are furthermore
- possible. For example arylsulfonyloxy groups can be removed
by reduction with LiAlH,, and in particular p-toluene-
sulfonyloxymethyl groups can be reduced to methyl g]_:oups,
35  advantageously in an inert solvent, such as diethyl ether
or THF, at temperatures between about 0 and 100°C. Double
bonds can be hydrogenated with NaBH, or tributyl-tin
hydride in methanol (even in the presence of CN groups!);
thus, for example, the cbrresponding cyclohexane deriva-



i fmi scible solvents can at-the same time advantageously be used for

~azeotropic renoval by distillation of the water forned during the
esterification. An excess of an organic base, for exanple pyridine,

qui noline or triethy- 30 | am ne, can_qQccasionally also be used as the

solvent for the esterification. The esfenlaflcatlon can al so be carried out
in the absence of a solvent, for exanple by sinply heating the conponents
Uhe presentdves axei formest from Theyapacyicdohexener demiyatd viesual | y

"bet ween -[err] 35 E3ers?s  ohéef eb2hlyabat ané/dd R +Li§g% after

these tenperatyres, the esterification reactions are as a rule en .
15 ninutes t oWBETRIG ON nCFetHP , CHpe IEOHPS] cﬁF%oﬁGPﬂ-FSﬁg ¥ tr@eCOsteri -

fication Iargahy!/d»&pec(b-m gl&eupat,ube gl dhd/ Gt bngcgub- or soacge? used.

Th f b I

phenol “Pn ¢ heChPoane: B P ah B HEebFERLERPh 4o eRERRRPBRTRS, Lo
- as hydro- chl catrboamld.coracsms uioe achelir Arpaetéveedewiant orespy owish
cedyre 1S 10 BiaGhod bgh%@i%r O theil RACHIGY Yor AR ! o7 de

witH an al coh prefer aS| c nedium bases_which are
i nportance being, in Eélzttll"“éﬁlr&ﬂ’ SEFEGbﬂ-er@Wth%rdﬁﬁJd@stl%I?fa§h§odl um

Bydr?XIde orhaa mChYQé%&Baneﬁiiﬁgﬁédnﬁix@ gnéb?émi&stmﬂaé‘sa,r 1%;0 t

onat e sSucC S_SO on odl um.,opl,car e m car ponat e

oo T 10sT o pARIRRIAT. e ORI S1i388 " AR I o B8t B ERELRRER D

pot assi um acethee, arahmm@ eaatzmdest air hqsltelzs gdedn spﬁuttmb@t cadkyl

hydroxi de, or g@k@a:l %1%361&4 %:U%*%oﬁx% a@fﬂly‘ie n%ﬁgi di ne,
pre (? odi mant of

| uti dine, collidine or quinoline. Anot t he
esterification conpri ?ééftfllclué-taré&nﬂéﬂ-!?abilﬁgr?%th‘l’%&Rﬂl‘@tm(ﬂf theo t he

sadi um or pot aggohe]al @thhahelerm@ﬁer@hed €ard @he¥oied hdtﬁ@ain@eau with
et hanol Lc sodi uti n or pota S|%‘?n%“hyd oxi | ution,

RTINS S B R ok L DA i petad,

t oget her wi t hssuoli am Biacar Kaonate or pot assi um car bonate W th sti Fri ng,

and adding a sol utionqg, 'e*%‘i‘:e?ﬁ'f‘ic%t?:' O ?.% théfl%%bﬁ%ly"cgﬁﬁgﬁ' ofither .

acetone or DVF to thi$ suspension, advanfagéeou erat ures
bet ween about 1m%henprgsenge C[icﬁ(‘&nb“%léﬁ%@l?@%‘é aﬁérﬁwﬁﬂ-aﬁéYdépﬂ-@a'tlves

of _ able solvents are ethers, such as diethyl ether, di-n-
' 20 buty_l ether, THF, dioxane or anisole, ketones, such as
- acetone, butanone or cyclohexanone, amides, such as DMF
or pho'sphbric acid hexamethyltriamide, hydrocarbons, such
as benzene, toluene or xylene, halogenohydrocarbons, such
as carbon tetrachloride or tetrachloroethylene, and sul-
25 foxides, such as dimethylsulfoxide or sulfolane. Water-
immiscible solvents can at the same time advantageously
be used for azeotropic removal by distillation of the
water formed during the esterification. An excess of an
_ organic base, for example pyridine, quinoline or triethy-
30 1aminé, can occasionally also be used as the solvent for
- the esterification. The esterification can also be
carried out in the absenc_e of a solvent, for example by
simply heating the components in the presence of sodium
acetate. The reaction temperature is usually between -50°
35 and +250°, preferably between -20° aﬁd +80°. At these
temperatures, the esterification reactions are as a rule '
ended after 15 minutes to 48 hours. ' _
' In detail, the reaction conditions for the esteri-
fication largeiy depend on the nature of the starting sub-



“the fornula | (wherein one of the groups [err] and/or [err] and/or [err] is
a 1, 3-di oxane-2,5-diyl group or a 1,3-di- thiane-2,5-diyl group) are
advant ageously prepared by 30 reacting a correspondlng al dehyde with a
corresponding 1,3-diol or a corresponding 1,3-dithiol (or one of its
reactive derivatives), preferably in thelbresence of an inert solvent, such
as benzene or toluene, and/or a catalyst for exanpl e a strong acid, such

ag_sul furic 35tance§¢'u@ear Iqqﬁ@en ] d ﬁ"éé’i& Ci#iCA4l adfuigm
per at ures between. a gt Ll ][f Z g er rg B i rablé bet ween 80 _and '
[err]. SuitabF83FEgE: WiEhya, Vﬁ?l feso Plt hepeininshe: BREEENGPeOLahove

all, acetals. aThtrehdeagilds, fdr exhimpke andihedal takiid,s saeh- as hyd#6--
{1 oned and ! NehiokACLLYA B8 KAELYES AETakNR'Brhlesndl £aSERLOATH-SOT of

t hem can be prepare rocesses of oOrganic
cheni stPy frofedurpodsdso wmeast aareamvanhydmdetm. intpaatmcularl;or 5

exanpl e, the ahdﬁﬁiﬁe%h‘l@}ﬂa% oAl naf ﬂtd}iﬁﬂat f@f@hsp%[gﬁpans%a@c

car hoxylic aci a or their derivatives, the diols can ¥r
reddction of BEALER.oRRASRS d'i’lé’sﬁ}éréreaﬁa AFPoFtaRcs PN pelRpParkda by
reacti on of couﬂ.a&poadkag:.dmbalau.dhydnbkﬁdéla&-lsu&ﬂ as sodium hydeoridpare

nitriles of t o
. correspondi ngggcég{:g%%gledg 1&%\%&%’?@% %#%ﬂgnq‘{(%?el[ r%rkes atsk BE B%Fal ned,
for exdfple, Peoatesnr @pﬂhdﬁﬁgsednws c@rb@matehalsthnmybmacbomtw,t h
~anmoni a. Exanpbeasgauﬁ.w &a@béngﬁéydéf‘t AP BiCalPonatd,N0ORRALE aci d

[
chl orides, such as err% err] rﬂzﬂ:and furtherm)re[err] (for exanple
as a doubl e cBREBENIBGEERLREC )S‘H-HH éﬁonﬁ?ﬁ’éu@ulﬁ‘iﬁﬁ%t%c% BRY2EFLE®N ¢

aci d halides. aEbeadébydn.Rhﬂ.QﬂeCé&rbR metal e@dxﬁxldbghsuwwaeneala&uﬁbsence
ofsw.&n inert 2 vent _at_tenperatures .bet W‘ gP‘Xg .0 _and err];

exanpl es of pgggFBF‘é'a?dl YENPEIRPLES RS ﬁ}t‘ﬂ' 28 agul;.nﬁ, | B?ﬁf*am’ ne,
aromat 18 hydr déaehohstidive, acobkidine, ox @jumqvé.me.xmmberopreﬁedeed such

as DME. To prengb@ imBat288VERE Ud ﬂ&éi&f%oﬁﬁ iR EPWH gl it
i s also possible to react correspon I ng aci d haldes pre era
chl ori des, wi iR9skheyfAlrehol orx pheno into the sodium or potass.mm

alcoholate or phenola_te , for example by treatment with
ethanolic sodium hydroxide solution or potassium hydroxide
20 solution, isolating this product and suspending it in
" acetone or diethyl ether, together with sodium bicar-
bonate or potassium carbonate, with stirring, and adding
a solution of the acid chloride or anhydride in diethyl
- ether, acetone or DMF to this suspension, advantageously

25° at temperatures between about -25° and +20°.

Dioxane derivative and dithiane derivatives of
the formula I (wherein one of the groups A' and/or A2
and/or A' is a 1,3-dioxane-2 ,-5;diyl group or a 1,3-di-
thiane-2,5-diyl group) are advantageously prepared by

30 reacting a corresponding aldehyde with a corresponding
1,3-diol or a corresponding 1,3-dithiol (or one of its
reactive derivatives), preferably in the presence of an
inert solvent, such as benzene or toluene, and/or a
catalyst, for example a strong acid, such as sulfuric

- 35 acid or benzene-~ or p-toluene-sulfonic acid, at tem-

| peratures between about 20° and about 150°, preferably
between 80° and 120°. Suitable reactive derivatives of
the starting substances are, above all, acetals.

The aldehydes, 1,3~-diols and 1,3-dithiols men-



~atlvant ageously in an inert solvent, such as tetra- nethylene sulfone,
at tenperatures between about [err] and 150, preferably at 120. After

" customary working up, the 30 nitriles can be isolated directly. Ethers
of the formula I (wherein RL and/or [err 18r€ an al kyl group, wherein one or
two [err] groups can be replaced by O atons and/ or wherein [err] and/or
[err] is a -[efrr]- err roup) can be oht ai ned by etherjfica- 35

tion of corré SnﬂyBLSH’ CERFEANES deTivALiYSSs, axe knqway iy spme

phenol s, ;he cta/eles)ryandrrpomed_mlmmmge@usby prepared g thouterdEfifist Iokal
et a0 cohol S EtE, B A Yiadad PorhRkaBRIRE oRbdpldn cRRRERY gl (2
[err], NaOH ¢@pponpdeCwhicherage Rmowndefiront | becahltmt%ereaméd W|th_
the corg esporaio Y knsala IRk IdaNoe GordiabybysUiaidion of

advant ageouslé/ In an inert solvént, such_ as acetone , 2- di npt oxyet
(o)

di et hyl T¥SF AR IRY oFAEPAEY hif saF 148 O, their ARFIVAE LR s LR
agueous or acdbols- aarwhblel cobe&ihed Ky, reiductiiper abﬂrecso:heéywndﬁd&)@ut 20

and’ 100. A b b t d
2di t10n al {4PERehRr %r?%%%rdﬁtﬁ}%ﬁ? AR LA beagaeealer, 2old
i nor gani ¢ aci eerréspondingl dlh@lid&ﬁcwatthaSHt- r| ¢ acid, hydrogen halide
aci ds,jguch as hydr00@5ogfegafédn%f;xeéosfo gﬂ?mh Spbfkhe i AC RIS

such as orthophozghorlc or sultamc ac urt er nor e orggnlc
acids, in par"t“il r1R® are,CN)y | EHEFF§P°HQP-PSyc¢‘P%d a&%’ﬁ%h&??‘c

aromatic or &deh ﬁ&temc'rmrmmses: cin bR bb%&h.ﬁeﬁar bexyéxsmpul,fﬁﬁoﬁ or.
sul furic aC|ds rmc acid t 1.C. ni c act

SIval o ans o SareshoPtaihus eteRs” &F  AradS Hal i chrl r st ifn .
asid, fumari cammonl;.a e Bstampe s ofacsul;.tahl;el c;iemyd;j:aunarg aagen&eu darewnlic

actd. £enzol o146k ans8dc¥d |h s thed: sk’ ABNGBYLRS HRION FeBC Socdltri ©

acid, gluconic ac ascorbic acid, nicotinic acl i Soff cot 5h'|c acrd,
met hane- or e$Pale- OF f 6ACEacPBd  EUFLRRENGYE | 2P BeFa, ALCl; (for’

2- hydr oxyet hagrampienias 28 dou}:ﬂ.(‘é dcoﬁpeaﬁaewﬂmn}:&ca | Gnd aromatic
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- can be carried out in the presence or absence of an inert

20 . solvent at teinperatures between about 0° and 150°;

examples of possible solvents are bases, such as pyridine

or triethylamine, aromatic hydrocarbons, such as benzene,
toluene or _xyléne, or amides, such as DMF.

o prepare the abovementioned- nitriles of the

25  formula I, it is also possible to react corresponding

. "acid halides ¢ preferably the chlorides, with sulfamide,

ot advantageously in an inert solvent, such as tetra-

methylene sulfone, at temperatures between about 80° and

150°, preferably at 120°. After customary work:.ng up, the

30 nitriles can be isolated directly. '

Ethers of the formula I (wherein R! and/or_R2 are

an alkyl group , wherein one or two CH, groups can be

replaced by O atoms, and/or wherein 2! and/or %% is a

-OCH,- or a -CH,0- group) can be obtained by etherifica-

35 tion of corresponding hydroxy compoundé, preferably cor-

responding phenols, the hydroxy compound advantageously

first being converted into a corresponding metal deriva-

tive, for example into the corresponding alkali metal

alcoholate or alkali metal phenolate by treatment with



atid. Conversely, it is possible to liberate the base of the fornula | from
an acid addition salt of a conpound 30 -of the formula |I by treat nent
w,th a base, for exanple with a strong inorganic base, such as KOH or NaCH.

The liquid crystal phases according to_the Lnvention consist of 2 to 15,
preferably 3 to 12, conpo- nents, at |east one of which is a conpound of

_theforrrula3 er nstituents_a f.er gbl chqsenfromthé
nenati'c or ﬁ&{*aggﬁﬁﬁzsﬁfﬁ‘f@n!@? Pﬁzﬁﬁqﬂ c&?é(sa’t i 1§naﬁﬁ¥'§ﬁf5§'¥3nﬁé§ from

‘the cl asses ot:hehe Jo: >4 m@ﬁr@t&@mtth behay ldoteespondings alkybhkalide or
terphenyl s, Bﬁi%éha% P‘?ﬁ%& Qﬁ&ﬁ%hes ad%ﬁ%)ége%s(i?{rc LANGYRY inert

cyclohexane- car I'cycl o
cyclohexylb|pﬁ@ﬁVﬁ@trc?BthéﬁyP€9§P§ﬁexén@sd1@9§héﬁﬁﬁyhﬁaﬁhtﬁaméﬁb¥1'

1, 4-bi s5 cycl gbennmiaezeses difeth 1@&1&f@3¥ﬁ.|d%flexdi:bld%tﬂ1%ﬁ, BB - 0@l

cyclohexy! By akdhacae Rliiils. Oievﬁ?i S s Koug, ot comperabuzas <

1; 2-.bi s- phenybetivaeas aboirtp2&ty land aPdI°a- hexyl et hanes, optionally

hafogenat ed stibenesy haBeYbenbREVEBRLEL S dal 10° BRbGRNRS kit dhe

ci nnam ¢ acids. The noDs ortant ‘conpoun e suita
constituents 6§S9Gé-ﬁtleﬂq@@1%r paditionastaleawibh @mr acddri ZQrK bfhise -

fornul gol 1 R rbaethoR, it is possible to |1ise!\’“9.h8h:'§ahlénchd:—i&é,e ¢oeh
car bocyclic or het«i_rocg E.IC r.ing temfromth eﬁ{ formed
u ,ng

1, 4- di subst i t GEEHP Eﬁ%@nea‘éi s oy a e

bi - phenyl, pkddgl, cymiaiheaandxycﬂtﬂh]&;m@hmydcm:l dpdrolerayid easid,
2, 5- disubstit di nd I gxan - di.suhstit ut
napht hal ene, gﬁ%ggﬂ éytl?t r aa%ig% %5% h%?engr&hggﬁgg §Pgrq'b g’%&d SQ-
t &t4 ahydr oqui Badépmie, agdd, and; f\srtlwa@xe orgamc acids, in pagtdrun-
-CH=CY15 lar aliphatic,OHRN{dycricC araliphatic, aromaticl €bkl

-CO O S-
-[err] -CH=N- heterocyclic mooni:asch% pﬁl@%slc carboxyl:.c , sulfonic

or sulfuric acids, for example formic acid, acetic acid,
propionic acid, pivalic acid, diethylacetic acid, malonic
acid, succinic acid, pimelic acid,' fumaric acid, maleic

20 acid, lactic -acid, tartaric acid, malic acid, benzoic -

acid, salicylic acid, 2- or 3-phenylpropionic acid,
citric acid, gluconic acid, ascorbic acid, nicotinic

acid, isonicotinic acid, methane- or ethane-sulfonic )

acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic
25 acid, benzenesulfonic acid, p-toluehesulfonic acid, naph-
thalene-mono- and -di-sulfonic acids or 1auryl-sulfur1c
acid.

Conversely, it is possible to liberate the base
of the formula I from an acid addition salt of a compound
30 of the formula I by treatment with a base, for example

' with a strong inorganic base, such as KOH or NaOH.
The 1liquid crystal phases according to the
'invention consist of 2 to 15, preferably 3 to 12, compo-
nents, at least one of which is a compound of the formula
35 I. The other constituents are preferably chosen from the
nematic or nematogenic substances, in particula:' the
known substances, from the classes of the azoxybenzenes,
benzylideneanilines, biphenyls, terphenyls, phenyl or
cyclohexyl beﬁzoates, phenyl or cyclohexyl cyclchexane-

a

ydrogeny; g‘aﬂ%fiﬁt ut ed



of a GCsingle bond, Y is halogen, preferably chlorine, or -CN, and [err]
and [err] are al kyl, al koxy, alkanoyl oxy or al koxycarbonyloxy with up to
18, preferably up to 8, 30 carbon atonms, or one of .these radicals is
also CN, NC, [err], [err], F, d or Br. In nost of these conpounds, R and
R are dif- ferent fromone another, orel®f-these radicals usually being an
al kyl or al koxy group.  However, other variants 35 of the envisaged

substituents carnaky QaéssusegheA?w¥é Heﬁaaésanceﬁmheﬂﬂ Kén f@reof

are comer ci aII ese su i?ances can be ﬁ gpar ed by
5

a

met hods - gﬁﬁﬂﬁ"&?@kﬁﬁﬁﬂeﬁroﬁ’ﬁ?%@ﬂ‘l’ aphthalengs pnbstzbigror di ng

to the inventcpalohekylhenbenéso414UObiy%nﬁ@mdhaxﬂﬂbiphéﬁyléﬁﬁheﬁ&l0ne OL

nor e conpound Di el ectr to the

i nvention con Iyt %P}ﬁm’&‘&e&abﬁ’?eﬂl’%‘t §E3dH %‘?h%?éf-‘s ?rgre com

pounds ®f theanes nmlaenyh-f oxf aychehesyd-py 3+-ditbdanghe 1 2+kis+tyclo- -
cordi t

according 1o ﬁQ£¥1§¥ﬁQhéﬁ2 aiezﬂﬁfgﬁéﬁéng é%lssger ﬁéh f-fué%Bfﬁry per

SV’AS a 10 conpone of ved
advant ageous| lyeﬁyltheaﬁéd atdanalle hakegenated &tyswﬁn% el RRREYLS

~accordi ng to phénylveshees,ceslhasmadyf saﬂsbituwut abhﬁaﬁ\ﬁldi bbyds.so that
they can be used In atgﬁthe pes of.

di I t
whi ch have hitherto b Bes! mgg&an‘gﬂ?ﬁ?@(ﬁﬁrﬂs\/g@%ﬁb Isg%ggpﬁ sent e
expertl@nd arasdesmstbdientsleofi Isuah t hiqhidecatyatal Fphaseanpian be is

possibl e Lo agfacanduesbuA B! tho PoehATADLY oty 20

di net hyl - dodecyl - amoni um 4 Xy enzoate, tetrabutyl- ammoni um

t et raphenyl boranat e or conpl ex salts of crown ethers (conpare, for exanple
|. Haller et al.., Ml. Cryst.Liq.Cyget-L@pure 24, pages 249-258 (19¥3)) to
| ipr ove the conductivity, dichroic dyestuffs to prepare 25 col oured
guest/host systens, or substances for nodifying the dielectric anisotropy,

t he vi scosi tywhedEmn Lharnd iBnarei eachf at loanbooydldg s eketSucbyslibst ances:

are describedp;f8" (PR Srrdd £hé "BRoh’ FIARY B CIT 4L B ubstituted

15 benzene and cyclohexane rings, 4,4'-disubst_1‘.tuted_ bi-

phenyl, phenylcyclohexane and cyclohexylcyclohexane

systems, 2,5-disubstituted pyrimidine and 1,3-dioxane

rings, 2,6-disubstituted naphthalene, di- and'tetrahydro-
naphthalene, quinazoline and tetrahydroqulnazollne,

20 G is _
-CH=CH- ' -N(0)=N-
-CH=CY- -CH=N(0)-
| -C=C- -CH,CH,~
: \4‘ . g -CO-_OI- : ‘CHQ‘O'
25 -CO-S-  =CH,-S~-
~CH=N- ' -C00-Ph-COO-

or a C-C single bond, Y is halogen, preferably chlorine,
or -CN, and R’ and R" are alkyl, élkoxy, alkanoyloxy or
alkoxycarbonyloxy with up to 18, preferably up to 8,

30 carbon atoins, or one of these radi_c_:als is also CN, NC,
NO,, CF;, F, Cl1l or Br.

In most of these compounds, R’ and R" are dif-
ferent from one another, one of these radicals usually
being an alkyl or alkoxy group. However, other variants

35 of the envisaged substituents can also be used. Many such
substances or. mixtures thereof are commercially avail-
able. All of these substances can be prepared by methods



27209, 127, 2,240,864, 2,321,632, 2,338,281, 2,450,088, 30 -~ 2,637,430,
2,853,728 and 2,902,177. The follow ng exanples are intended to illustrate
the invention without limting it. mp. = nelting point, c.p. = clear

poi nt. Percentages above and bel ow are bg-PWEi ght; all the terrper ature data
are gi ven in. degrees 35 Cel sius. " omary working up" neans: water is
added, the mxture is extracted with methylene chloride, the organic phase
i §_separ at ed whichdared kaeime faon Athed ldteratane.oduct is purified by

~crystallization and/ 0"1'1&%hr e$ 04CeRP4ing €o2fhe Eiﬁf%{ﬁ&n 6eoftaiff

trans, trans-4' - buty brc exyl -4- carbonitrile, I's known, are
di ssol ved in 2P gg‘hr Bre&“-ﬁahgr AAd t60 9% o 10f HRRNET BOTE of
HCO are 5 cpa@@adrdsn'rdf tthe Felmulan,I.which is kept at [err], in the

course @f 2 hours, th stir m, t.e re.for 16
hour s aﬁd t he resultr‘r?\:glrg&)réecr pi Fégggdf'npt 5%& %ﬁ%oggf’ﬁgﬁlﬁﬁﬁgwashed
with diethyl @8tferto ¥@%d:preferalblyr@ns, toadddy dfitgne hrymboaegpn~4' - 10
carboximc ac | FOr ’ ter are
sSs‘bended in ?egiﬁgyg‘fe?ﬁanol quﬁt e—ix%ﬁgué:}s}%gﬁ{ﬂfggfﬁ Oé%i; sol ution of
22 g of ammonia in 16608 drelegimigs ?c?Bﬁﬂf%PSnﬁQr dthe elnYﬂnY—h%ncéﬁPse of
15 minutes. Aprepakediolisa sy VﬁnicﬁSJ.s custohsity | peg &d. umslea

reduced,press The,resjidue is |Itered t hy suct'ion and hed with
di et hyﬁoet her%u@ él d Ehe 670'3 og?n Praiser SAAAI{V%%t 3?1“ bro&?cl %Frzi-

car boxi mi de- anﬂcr@nl’bi’@e@@iﬁlm iate eleyaf et tiempexativae .ni de- ani de are heat ed
at [err] 20 - toget ljgle WililinAdQ 9 shait y'd'IE'l%&%‘i"l@' de@é@%x?'ﬁxgd' eyl

acetal for 15 hours. After coolin he residue is dis- _solved I n ethanol .
Cust omary wor We@ 2588y g g modified by suitable additives

t rans- 4' - but ylsobithat) eﬂwy%aﬁ)ﬁzpﬁséal -pyrabilditie thpeboldPpWildguid
conpounds are red an ly: 25 . . .
2-(t ra?'ig tranEQX%Q%&t ai&i] iﬁé‘?ﬂgﬁl y’!%!’& H&ﬂ“ﬁyﬁ?’rﬁ’bﬁ? been dis
2-(trans, trans—lﬂsebhtyl bi cycl ohex- 4- yI ) - 5- pr opyl pyri mi di ne
2-(trans,trans-4'" -bu ) AetH Widn €
~2-(trans,trans-4'- butg?la-br cyc‘?ib eXx- 4 %% gﬁept yrim e, and are
described in detail in t lJ.terature. For example, it is
. possible to add conductive salts, preferably ethyl-
20 dimethyl-dodecyl-ammonium 4-hexyloxybenzoate, tetrabutyl-
ammonium tetraphenylboranate or complex salts of crown

ethers (compare, for example I. Haller et al., Mol.
Cryst. qu Cryst. volume 24, pages 249-258 (1973)) to
improve the conductivity, dichroic dyestuffs to prepare
25 coloured guest/host systems, or substances for modifying
o - the dielectric anisotropy, the viscosity and/or the
b orientation of the nematic phases. Such substances are
described, for example, in German Offenlegungsséhriften
2,209,127, 2,240,864, 2,321,632, 2,338,281, 2,450,088,
30 2,637 1430, 2 853,728 and 2,902,177.

The following examples are 1ntended to 111ustrate
the invention without limiting it. m.p. = melting point,
c.p. = clear point. Percentages above and below are by
'weight; all the temperature data are given in degrees
- 35 Celsius. "Customary working up" means: water is added,
the mixture is extracted with methylene chloride, the
organic phase is separated off, dried and evaporated and
the product is purified by crystallization and/or chroma-

tography. - :



mp. [err]; SIN[err]; c.p. [err]; Ae 3.20 30
2- (t rans, trans-4'-et hyI bi cycl ohex-4-yl)-5-ethyl pyri m di ne

2;(trans, trans-4'-ethyl -bicyclohex-4-yl)-5-propyl pyrin dine
2-(trans,trans-4'-ethyl - b| cycl ohex- 4-yk) 29- hut yl pyri m di ne

(trans, trans-4'-ethyl - bi cycl ohex-4-yl)-5-pentyl pyri m di ne

(trans, trang %4“ Eh I-b| cycl ohex-4-yl)-5-heptyl pyrimdine 35
(trans,trans- et bi cycl ohex- 4-yl)-5-met hoxypyri m di ne

trans, trans-4'-et h)ﬁl5-19 cy@lfohei%rﬁn9lr}'—rgnétﬁéxyp}"lfﬂ-ndeHs1°hexyl-4-

(
E: rans, Eran&a%bcﬁtllﬂﬂll@ Cwleﬂhe&ﬂkhb}zﬁ aﬁsepaﬁabmvaud h.ﬂea mixture
rans, trans

clo ex- - r| i
(trans, tran?f 50.p fob?§§EP8 eX29- é r% dl“’né’f HCl are
g Etran5 ttrapas:sedetilrylio btbgcboMtxdnylWhieheﬂsowlan dltmé( in the
rans, tran i gRo a
trans- 4' - pr op%l ﬁgl cyrcﬁ@ohie)xﬁ%&% hét ﬁk%(t)lt:/iflg% %I ﬁ:é{éjp}% ansg?ré%sg om
ropyl - bi cycteRperatpre fogy ﬁyhﬁl}rﬁnil rthes resulting precipitate is
g (t;gz; ngiliteg;e?ﬂffg:vﬁx‘h: gﬁgfl’c‘)whhd5whklhléhp¥r&'rtlﬁ‘m€ih.8€hyl ether.
2-(trans, tranz % -Bi c% IoﬁE?’%l%F%‘ #éngrPﬁFEFE@hexYl 4’-
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p- urxbec Xyphgpu _ua fls(gc{. QQ%M yr.im di ne 25

P- ndcoxyhelg_I-S- e trans 4- uaﬁ%cyc h%%

p- u=coyenyl ﬁr mw)ﬁﬂm‘f]rmﬁmtime ' |
p- rrdb@oxyn&-@*ybnﬂpténﬂ-sa[m-({r&m;c j&.ﬁ[ﬂ% - |
p- |odecophnl2*(;?%L.,?]‘.Bgl[ph%m((_trs ﬂgs 4-nnyl ¢ ehy ‘et p?rl m di n

.p- ckdecoxypheri yl-%5- % E%%Vg%%d%’q -mmm ne 30
P<dodecoxy pbwy: n&ﬂtpmﬁaﬂﬁl-mﬂymbpl

p- kdermxyph@-p-ﬁo@1 180524+ LAl Sy )éH!w ﬁéHy yr| mdl na
p- ckodccxypl enyl - txasﬁzélétpenty:%yc ﬁ%&i
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-dk decoxy pIepyiethoxPplenydwG-[2= kb
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A %%@ﬁ%@%ﬁﬂﬁzﬁmﬁﬁﬁﬁw pie &

trans- 4- pe ;-5-meemqansp44mw :

ans- 4- pentﬁwg_ ERQ} r| md| ne’ 5
(trans-4-pentyl cycl™i ex gi& Jgﬁﬁ% d| ne

(trans-4- p P-I2= tFans-%bemlmwwwbt—mylh pmﬂm.diﬁ ne K>

(trans-4- pelﬁ-pe'stﬂ:lm 5.521949 MH%HM
rans-4- pentyl cycl ohexyl ) -5- (p- dodecoXyphen -e pyr| m -
ne 10 2- (t rans- 4- pentyl cycl oheyl ) -5-[2- (p-ethyl phenyl) -ethyl]

-pyri ni4® ne -p-pem:oxyplmlyl-s-[2—(trans-4-ethylcyclohexy1)-ethyl]-pyrmudme

2-p-pentoxyphenyl-~5-[2-( trans-4-propylcyclohexyl ) -ethyl |-pyrimidine

'.\ ‘ 2—p—pentoxyplmlyl-5-[2-(trans—4-h1tylcyclohexyl)-ethyl]-pyrimidj__ne

* 2-p-pentoxyphenyl-5- [2-(trans-4-pentylcyclohexyl )-ethyl ]-pyrimidine
. 2-p-pentoxyphenyl-5-[2-( trans-4-heptylcyclohexyl )-ethyl |-pyrimidine
25 2-p-pentoxyphenyl-5—[2-(transA-nonylcyclohexyl)-ethyl]-pyrinﬁ.dine

2—p—he:n:xypl'xenyl-5-[2-(trans-4-ethylcyclohexyl)-ethyl]-pyrmu.da.ne' idi
2-p-hexoxyphenyl -5~ 2-(trans-4-propylcyclohexyl )—ethyl ]-pyrimidine
2-p-hemxyplm1yl-5-[2-(trans-4-butylcyclohexyl)-ethyl]-pyrnm.dme
_ 2—p—hexoxyplmy1-5-[2—(trans-4-peutylcyclohexyl)-ethyl]-pyrmu.dlne
30 2-p-hemxyphenyl-5-[2-(trans-4-heptylcyclohexyl)-ethyl]-pyrmdme‘ idi
2-p-hexoxyphenyl-5-[ 2~ (trans-4-nonylcyclohexyl ) -ethyl | -pyrimidine

| :'2-p-h9ptoxyp1'1§-1y]'.-5-[2-(trans-4-ethy1cyclohexyl)-eﬂtyl]-pyrimidine
2-p-heptoxyphenyl-5~[ 2-(trans-4-propylcyclohexyl ) -ethyl ]-pyrimidine



2- (tLr-a. 4-pentyl cycljdbxyl)-5- [2- (p-proyl phenyl) -ethyl]-pyrindine 2-

" (trans-4-pentyl cycl obexyl).-5- [2- (p-butyl phenyl) -ethyl] -pyribidine

2z (trans-4-pentyl cycldlexyl) -5- [2- (p-pentyl phenyl) -ethyl] -pyrimdine
2- (trans-4-pntyl cycl ohexyl) -5-f 2- (p h%ﬁ %/I phenyl) -ethyl] -pyrindine 15
2-(trans-4-pentyl cycl ohexyl) -5- ( - yl Woenyl ) -ethyl] -pyrimdine
Exanpl e 3 28 g of diethyl trans- propyl cycl ohexyl -mal onate and a _
syspensi on of 29%° Ryl dré trarsat Hastyheyrlchemilyectindd deyvinidide i n 50

m of et hanol 2@.@@%@@@3@_ 2-(t2r eSS ESEN a,é,?gj *1%@9

sol ution prepare romeo SOdIU nd g § et han f,te the
reaction mxt%l g‘F&%‘”‘H@WQ’F &tYaasE@m E%’hﬁ’%’ ﬁ?@g m of
i ce-water and2+pd@pryphdM—5h[2¥(tﬁm—hMlcﬂ1beﬂ)aeﬂ&l]wim with

several portions of methyl- 25 .ene chl ori de and subsequent renoval of
the sol vent b; distillation gives a residue, which is recrystallized twce

~ from etBanol . 24 bﬁ-mﬂwmr@&wlmbhayl)-eﬂwl]-pyrmldm

e{ hoxypheny! ) 255kt SRphdnPI-BRY 3¢ eRdlaxitopyBiyd ! 3” g-ﬂn}nﬁl&ne
dinydr oxypyri mi'di ne are heated under 30 ref .1 ux h'l of,

NN di et hyl anfTE-RECaRERRY T~ b3~ (SreRe-dpReyeloperrly mla p?emgmours
The cool ed r e2ei-ootosyphsthy: M-[E—(mﬂﬁs}d -péritylcypelohdylq

nmet hyl ene chl WW t| on,
t he residue V\z hre R"l:l ng owmﬁwxj W

4, 6-di 8l oro- %WWW[?-(WHMBmemen di ne,

is.dissolved in 300 mM of .nethanol and, after addition of

pal | adi um on- ¢har coal éS%o Pd) is hyd nated at. room tenperature. The
catal yst is S g %g’%} WreRvy) §%‘F’§Fﬁ%d of f

. ahgd t he resi dpep+ M-[D-(tew-&t—pnmym ysbtiony~pincien diriey
(silica gel / n _ '
(trans-4-pr opy%&%@%- py IXI‘?#;%I ﬁsg‘%'b?%'\‘l: dﬁ’ql)(;et@'l] py’flﬁu‘duﬁ n
fraction, af Zep-noppayphenyk %(@MrMMMW]n@y@pﬂm
fol | owhgg conp, %mgﬁoﬁ?fﬂqi lohexyl )-ethyl ]-pyrimidine
2-(4-et hoxyphe ) -5-"(Ctrans- 4 %?(hyl cycl ohexycr pyri n]i)dl ne 11-pyr
2- (4- et hoxyph# -8l lrgyrimidine

2- (4- et hoxyphenyl ) 5 (trans- 4 pentyl cycI ohexyl ) pyr| m di ne
2-(4-et hoxyphsn;lﬂ ;;]rarfs [51 ge&ﬁc%ciotBXyi)%%-pyr idi
2-p~-decoxyphenyl-5-[ 2-(trans-4-propylcyclohexyl )-ethyl ]-pyrimidine
2-p-decoxyphenyl-5-[ 2~ ( trans-4-butylcyclohexyl ) -ethyl ]-pyrimidine
20 2-p-decoxyphenyl-5-( 2~ (trans-4-pentylcyclohexyl )-ethyl ]-pyrimidine
2-p~decoxyphenyl-5-[ 2~ ( trans-4-heptylcyclohexyl ) -ethyl J-pyrimidine
2-p~decoxyphenyl-5-[ 2-(trans-4-nonylcyclohexyl ) -ethyl J-pyrimidine

2-p~undecoxyphenyl-5-{ 2-( trans-4-ethylcyclohexyl ) —ethyl J-pyrimidine

o 2-p-undecoxyphenyl -5-[ 2-(trans-4-propylcyclohexyl ) —ethyl ] -pyrimidine
25 2-p-undecoxyphenyl~5~[ 2-( trans-4-butylcyclohexyl ) -ethyl ]~pyrimidine
2-p-undecaxyphenyl-5-[ 2-( trans-4-pentylcyclohexyl ) -ethyl ]-pyrimidine
2-p-undecoxyphenyl-5-[ 2-( trans-4-heptylcyclohexyl ) —ethyl ]-pyrimidine
2-p-undecoxyphenyl-5-[ 2-(trans-4-nonylcyclohexyl )-ethyl ]-pyrimidine

2-p-dodecoxyphenyl-5-[ 2-( trans-4-ethylcyclohexyl)-ethyl ]-pyrimidine
30  2-p-dodecoxyphenyl-5-[2~(trans-4-propylcyclohexyl)-ethyl]-pyrimidine -
2-p-dodecoxyphenyl-5-[ 2~ ( trans-4-butylcyclohexyl )~ethyl J-pyrimidine
2-p-dodecoxyphenyl-5-[ 2-(trans-4-pentylcyclohexyl ) -ethyl ]-pyrimidine
2~p-dodecoxyphenyl-5-[ 2-( trans-4-heptylcyclohexyl ) -ethyl |-pyrimidine
2-p-dodecoxyphenyl-5-[ 2~ ( trans-4-nonylcyclohexyl )-ethyl -pyrimidine
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(-4-
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(4- propoxyplﬁeowahs HxgD)-55-1 24 @Reyariophely
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(
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4- hept oxyphenyl )-5-(trans- 4 pr opyI cycI ohexyl ) - pyri m di ne

4- hept oxyp g{% ;] 3(trans 4- butyl cycl ohexyl ) - pyri m di ne
4--hept oxyp 5. (trans-4-pentyl cycl ohexyl)-pyri m di ne

(

(4

(

§ |
(4- hept oxyphenyl) 528 et -didthtl transeliepybpypyyciptierylifalonate
(4-nonoxyphgyl )a SSﬁéééﬁﬁléneToifyl ? EXX' tﬂxwggg‘acarboxmlde-
( cl o
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4- nonoxyphenyl ans-4-prop

exy
4- nonoxyph & ¥ drerhl ‘Arbﬂ?yllé’yé%rm%yp)g p@%/hwq} n@re added in
4- namxypheny:b)es&ibw aas a4 spaiui exhhabeure) spLutiod p@epared from

4- nonoxyph ( RS- 4- hep. éc | ohe rimj.dine, 15

4- undecoxyghgn@ %f E?@%&ﬂsa q #% ‘@ #]dar%)é’ﬁy‘pﬁ %rm? reaction

4- undecoxypieture has heen stpimmed ciet odehguys pyitnidi poured into
500 ml of. lce-water and neutralized with dilute hydro-
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chloric acid. Extraction with several portions of methyl-

25 ene chloride and subsequent removal of the solvent by

distillation gives a residue, which is recrystallized'

twice from ethanol. Yield: 23 'g' of 4,6-dihydroxy-2-(4-
ethoxyphenyl)-5-(trans-4-propylcyclohexyl)-pyrimidine.

.22 g of the dihydroxypyrimidine are heated under

- 30 reflux with 19 g of N,N-diethylaniline and 80 ml of phos-

phorus oi:Ytrichloride for 48 hours. The cooled reaction

solution is poured onto ice. After extraction with

methylene chloride and subsequent removal of the solvent

by distillatiqn., the residue which remains, consisting of

35 4,6~dichloro-2-(4-ethoxyphenyl)-5-(trans-4-propylcyclo-

hexyl)-pyrimidine, is dissolved in 300 ml of methanol

and, after addition of pall_adium-on—charc’:oal (5% of Pd)

is hydrogenated at roém temperature. The catalyst is
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4- undecoxyphenyl ) - 5- (trans- 4- pentyl cycl ohexyl ) -pyri m di ne
4- undecoxyphenyl) 5 (trans-4- heptyl cycl ohexyl )-pyrim di ne 20
)
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and 50 nl of tﬂahbmf-gacasgwégcuah&@ymd ?Qﬂﬁﬁ&h@orlé-o oMtdihedUgkem 30
ary wor ki ng u |ves 4- héexyl p r| m di heny
trans- 4?n- pro ﬁgﬁaﬁé’t’ﬂﬂ' e Q‘fg NGt msdvent, and

-prepar ed anal ogsushary4wo(ck1hgxubpyr| m din-2-yl) - phenyl
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4 (5 haBt vi pyfr ks 'F}lozsé‘%en% S1(EranR- DNtk l}&da w%mn Her
4- (5- heptyl pym-mdethcﬁquh)enpnqnsl-(tratﬁ-%hbptylcwlmmml)npyhmeiﬁEr
4- (5-heptyl pyrimdin-2-yl)-phenyl trans-4-pentyl cycl ohexyl nethyl ether

4- (5-heptyl pyrim di n-2-yl)-phenyl trans-4-heptylcyclohexymenthyl ether 4-
(5- nonyl pyri n?d(ﬁ-mesmxmhmb-ﬁrémWhYWrmmme 10

4NB- nonyl pyr L as&;)p V6 | AU &yl er 4-
(5-nonyl pyri mgg}ﬂ rge@n h‘eP@'iP‘ tratlr%s A P&?gycl ohexyl rret)hy?i?ml(}]%é]

4- (5- nonyl pyr A §rpeth ‘(?%‘4 ~BukY Qhesrh) mRYRILANR
ated Fyr“?”z‘“e‘?‘?’*’?mw“‘“ﬁ??‘“w T
4 (5 pont y1 pyPr o abFES kBTN - HaHE- ARty PR R S
4-(5-pentyl pyrimdin-2-yl)-phenyl trans-4-butylcycl ohexyl met hyI et her
4-(5-penty] pym.m; §° | RQZMQ {RdS-A-Reh ?%fdf&r@%t afider

4- (5- pentylpyr|n| y rans heptylcycl] ghéxyl hyl et her
4- (5- propyl pyRrét U?FP@’W&’%NHVP'(F%‘J“@FHW %mﬁ’ﬁ- dePKFiniding 20
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2
2:
2-
2-
2
2-

4- (5- propyl pym—(rndpfoﬁ»wghembe yb- (tﬁﬁs—/l-bueﬂdzym y-potinidiidier
4-(5- p%pyl pybHi r(qldl n-2-yl r)qg I ans: - but ¥yf fothe%ﬂepy}éﬁféher s

2—( 4-propoxyphenyl )-5-(trans-4 -heptylcyc lohexyl)-pyrimidine

2-(4-butoxyphenyl)-5-(trans-4 -éthylcyc lohexyl)~-pyrimidine

2- (4-butoxyphenyl ) -5-( trans-4-propylcyclohexyl ) -pyrimidine

2-(4-butoxyphenyl)-5- (trans-4;butylcyc lohexyl)-pyrimidine
25 2-(4~butoxyphenyl)-5-~(trans-4-pentylcyclohexyl)-pyrimidine

2- (4-butoxyphenyl)-5-(trans-4-hexylcyclohexyl)-pyrimidine

m.p. 75°, c.p. 196° _

2~ 4-butoxypheny1 )=~5- ( trans-4-hepty1cyc lohexyl ) -pyrum.d:.ne

2-(4-pentoxyphenyl)-5-(trans-4 -ethylcyk: lohexyl )-pyrimidine
30 2- (4-pentoxyphenyl)-5-(trans-4-propylcyclohexyl)-pyrimidine
2-(4-pentoxyphenyl)-5-(trans-4-butylcyclohexyl)-pyrimidine
2-( 4-pentoxyphény1) ~5-(trans-4~-pentylcyclohexyl)-pyrimidine
2-(4-pentoxyphenyl)-5-( trans-4-heptylcyclohexyl)-pyrimidine

2-(4-hexoxyphenyl ) -5-( trans-4-ethylcyclohexyl)-pyrimidine



4% (5-propyl pyrinidin-2-yl)-phenyl trans-4-pentylcycl ohexyl methyl et her

4- (5-propyl pyri mdin-2-yl)-phenyl trans-4-heptylcycl ohexyl nethyl ether The
followi ng exanples relaté to |liquid crystal phases 25 according to the
i nvention: Exanple A Aliquid crystal phaSse~is prepared from: 17% of
p-trans-4-propyl cycl ohexyl - benzonitrile, 23% of

p-trans-4- DGHQM%&Mﬁé rngﬁ'fzg- £dddia- %Q‘fgg}%gféﬁiﬁeggyl)-pyrmidlne

t Kans- 1- p- et hox nyl - exane
trans- 1- p- but 8% 8 éyréy&twutxmmexyl)-pyrmdme

gf (tzfa?ésl_ gt Egm- (hebex ?;5(-“5 4 ﬁ he ) ?’-I m d| n & - ég%

10% of 2- (4- ng%ﬁg;@%:m%en SE ?TF g:@?@%‘?%ﬂ@?ﬁ% .

Ex?;rglng 5 Qtl LguLd crystal phase is pr epar ed from5 21% of

B trans- 4 bu%/élg hﬁ%exg‘]i— %%&iﬁml tfmféé ZA)thlﬁ chhﬁxyi.)- yano%l %enyl

18%0f 4-buty hmwwﬁ &@B@-%PE@EYWWWXYM -pyrzmdme

(trans-4-pr OP!Lilﬁh en1h 5L fﬁts5-4-ﬁﬁt ale lohexqua- Yidiree and 15%
n

3 b oG ol ik YL A R o

pentyl pyrim d?n

of  2- p- cyanophe¢dyhepedatyiphenyyl 3-8+ Obaseares -4 ~Heptyl Qyailahexyil) epyt ihidhive vyl -
3-di oxane 8% of 4-cyano-4 -(trans- 4 pentyl cycl ohexyl) -biphenyl, 5% of

4- et hyl - (trans 4-pentyl cycl obegé/ - bi phenyl, 5% of _ 2- (4-et hoxypreyl)
- 5- (traQ 4- poBy K ¢ yReRpEypBhenyil -dgethyleyglghexyl)-pyrimidine

2- p- pent oxypheny h-ﬁow 1yLgl ré%-m‘-p%cﬁ yiepETsrBMdy1y~porhiaindr di ne,
6% of = 2-p- heg ?éyﬁ en rwiil pél‘l m di n4 ty?cyclohexyl) pyrimidine

2% r 1Inxypbeng T %‘?{Vﬁﬁi’ﬁ - -

2- p- undecoxypneml-n&aqu;guwﬂl)nrsd(nmnsf!-a-pent}%pélqmexyl)-pypmmidme

of “p- nst hoxy prehyT PRl o r AR BRI R chyrtaiae ot . T

.15 2-( 4-undecoxyphenyl )=5~(trans-4-ethylcyclohexyl )-pyrimidine
2-(4-undecoxyphenyl ) -5-( trans-4-propylcyclohexyl)-pyrimidine
2-(4-undecoxyphenyl ) -5~ (trans-4-butylcyclohexyl)-pyrimidine
2-(4-undecoxyphenyl) -5~ (trans-4-pentylcyclohexyl)-pyrimidine
2-(4-undecoxyphenyl)-5~ (trans-—4-heptylcyc lohexyl)-pyrimidine

20 2-(4~-dodecoxyphenyl)~5-(trans~-4-ethylcyclohexyl) -pyrunld.l.ne
| 2-(4~-dodecoxyphenyl ) -5- ( trans-4-propylcyclohexyl)-pyrimidine

_ _ 2-{4~-dodecoxyphenyl ) -5~ (trans-4~butylcyclohexyl)-pyrimidine
AN 2~(4-dodecoxyphenyl )~5- (trans-4-penty1cyciohexyl )-pyrimidine
2-(4-dodecoxyphenyl } -5~ ( trans-4-heptylcyclohexyl ) -pyrimidine

25 Example 4
A mlxture of 11 g of 2-p-hydroxyphenyl 5-n-hexyl- :
pyrimidine, 7.8 g of trans-4-n-propyl-l -bromomethyl-'
cyclohexane, 8.6 g of potassium carbonate and 50 ml of
, dimethylformamide is warmed to 90° for 10 hours. Custom-
30 ary working up gives 4-( 5-n-hexylpyr1m1d1ne-2-yl) -phenyl
' trans-4-n-propylcyclohexylmethyl ether.
: The following compounds are prepared analogously. _
4—(5—hexy1pyrm1.d.m—2—yl) -phenyl trans-4—ethylcyclohexy1methylether
4~( 5-hexy1pyrnn1dm—2—yl) -phenyl trans-4-butylcyclohexylmethyl ether



7% of p-ethagyphanyl trans-4-batylcycl aoexai ear boxyl ate, and 7% of p- op |
trans-4-pentyl cycl ohte, 30 has a viscosity of 49 x 10- Pa.s and is
particularly suitable for liquid crystal display elenments of high

nul tiplexing capacity. Exanple D A liquiggcrystal phase consi sting of 35
8.0% of trans-1- p propyl phenyl 4- pentyl cycl ohexane, 7.0% of

2- p- cyanopben 3-di oxane 0% of

2\ ps cyavvpheny B%ﬁagy’im%d’df‘ Wmmmwjpmr 1,
3-di oxane, 7. ﬁ%.of99& a;cpmoﬁ@“(trans 4- pent yl cycl ohexyl ) - bi phenyl , - 32 -
5. 0% of 4- et hyl - ~ 4 h ma%gw]”ggém 4. | -4
-(trans-4- propyﬂ ngyl ; B§%%n§5‘55£g %‘LL" 1 e&}g@’

2- p- pent oxypheny! - 5 hexyl pyri m di ne, 5.0% of

2- -p- hexoxyphegy|s u@a@-é—é&ylcyclom:ymeuyl ether
R G A S
3 pt Egﬁgc?gﬁh?&weﬂqh m@%wla%?niA-mw 1cyclohexylmethyl ether
e

p- met oxyphenyl trans-4-butyl cycl ohexanecarboxyl ate, has a clear point of

[err] and a viscosity. of 45 x 03Pasand|s | Suj ablefor
liquid crystaf~tR §‘BT‘£)5PY§ é hw@e%&&

lzfxgwglygggh{:nyﬁqmmrmhas%l Gﬂmttmset piﬁmf:yclohewhnemyl ether
b Cyanopeny - SRkl .oxaﬁzﬁwéh%A-@gm%mw%m
3\di oxane, 204-(5—Mmlwnnﬂ-dpk13eﬁ)0m1¥én§¢ats-4ﬁm¢iﬂm

2-p- hexoyphen;]_ ﬁ%ﬁﬂrﬁ?ﬁﬁamg ’pl%@r? trans-4-heptyl ]ohe:qr]msthyl etlm
2- p- hept oxyphenyl S-hexyl pyri mg@ 7% of e

2- p- nonoxyphenyl - 5- hexyl pyri m d| ne 7% of

2- p- undecoxyphe Bgheryd trans-ﬁf

trans-4; propy ohexanecarhboxy of net

trans- 4~but yI gﬁ@m%%ﬁe&@f 'Q h%wml sther

trans 4- penty%@b&@mmadh&ﬂﬂht-@ewl trans-4-butylcyclohexylmethyl ether
4—(5-pentylpyrimidin-2-yl)-phenyl trans—4-pentylcyclohexy1nethyl ether
4-(5-pentylpyrimidin-2-yl)-phenyl trmsA-hgptylcycldm:yhreﬂlyl ether

4~(5-propylpyrimidin-2-yl)-phenyl trans-4-ethylcyclohexylmethyl ether
20 4~(5-propylpyrimidin-2-yl)-phenyl trans-4-propylcyclohexylmethyl ether
4-(5-propylpyrimidin-2-yl)-phenyl trans-4-butylcyclohexylmethyl ether
o 4-(5-propylpyrimidin-2~yl)-phenyl trans-4-pentylcyclohexylmethyl ether
et 4-(5-propylpyrimidin-2-yl)-phenyl m4—1epwuycmrmwmuwl ether

_ ’l'hefollomngexamplesrelatetollqmdczystalphases
25 according to the invention:
| Example A
A liquid cr.ystal plmse is prepared from
' 17% of p-trans-4-propylcyclohexyl-benzonitrile,
 23% of p-trans—4-pentylcyclohexyl-benzonitrile,
30 16% of trans-1-p-ethoxyphenyl-4-propylcyclohexane,
14% of trans-1-p-butoxyphenyl-4-propylcyclohexane,
10% of 4-(trans-4-peutylcyclotm:yl)-4'-(t.rans-4-propylcyclohexyl)-
biphenyl,
10% of 2—(4—etl‘xoxyplm1yl)-5-(trans-4-propylcyclohexyl)-pyr:.m:.d.me



9% of trans-l-p-prbpylphenyl-4-penty|cyc|ohexane,
o p- trans-4-propyl cycl ohexyl - phenyl butyrate, 30
' zbutyl -bi cycl ohex-4-yl) -5-pentyl pyrimdine, 9% of

3% of
18% of 2-(trans,trans-4 .

2-[4-(2-trans-4-propyl cycl ohexyl et hyl) - phenyl ] - 5- pentyl - | pyri m di ne and 3%

of = 2-(4-(2-trans-4-propyl cycl ohexyl et hyB}- phenyl | -

5-heptyl - pyrimidine 35

Is particularly suitable for |liquid crystal di splay el ements of high
nUi pl exi ng capaci tapd "Exanple F A liquid crystal phase consisting of 3% of

h % Of
a2l Ak o i B,

y

! g‘eg oxyphéﬁ I°f5Pﬁ'g§§‘- O%Ctg%i% l pyrl
7 hept oy pheky ot gty ) Sandiiiondigy, o °

p- nonxyphenyﬁ%&mdpb\]myﬁfmprlﬁﬂybf

2-
2-
p
2-
2-
2%
2
2-

[ 4-(2- transE gyBcycl ohexyl et hyl ) - phenyl ] - 5- pent yl - pyr| m di ne, 8% of
4-(2-trans- propyhcm geiexy %IJ) la%@vllk e@ﬁ&’eﬁ'
lr%ts m 5% of

[
»
p-
p- hept oxyphenyloﬁplqeradasymmymwohé&ylebmzomtnle,
P

2- p- nonxyphen ne, 5{9@%5 ﬂﬁ’ﬁﬂ% -pyrimidine-5-
trans-4- propyFésf/%fg exan c >%y| a%ef -df:)E %-gme% %oxyp 9 Wr >

trans- 4%ut yl cycl ohSRBHIR: B%)P?fiat e, 8% of

p- nethoxyphenyl

trans- 4- pent o f o e
LFnS 1 opy! o pen e o - -
p-trans-4-propyl cyclo )PS’: "butyrate has a clear point of [err]. This

mxture is pafxaoplerCy suitable for liquid crystal
hisgh 20 mul ti pl exi ng_

di splay el ements of " -
0152808

ctré h%‘ée cons st ng of '
Patent _Clains for_ the Cont acti St atg skt q_l : Conpounds

of thelPor mul 8% 0f e-p—cyanophenyl-5-butyl-1, 3 oxane,
7% of 2-p-cyamphenyl-5—pentyl—1 3-dioxane,

8% of 4-cyano-4’-(trans-4-pentylcyclohexyl)-biphenyl,
5% of 4—ethy1-4'-(trans-4—pentylcyclohexyi)-biphenyl,
. 5% of 2-(4-ethoxyphenyl)-5-(trans-4-propylcyclohexyl)-pyrimidine,

20 5% of 2-p-pentoxyphenyl-5-hexylpyrimidine,
5% of 2-p-hexoxyphenyl-5-hexylpyrimidine,
6% of 2-p-heptoxyphenyl-5-hexylpyrimidine,
8% of 2-p-nonoxyphenyl-5-hexylpyrimidine,
8% of 2-p-undecoxyphenyl-5-hexylpyrimidine,

25 7% of p-methoxyphenyl trans-4-propylcyclohexanecarboxylate,

7% of p-ethoxyphenyl trans-4-propylcyclohexanecarboxylate,

7% of p-ethoxyphenyl trans-4-h.1tylcyclohexanecarboxy1ate,
7% of p-ethoxyphenyl trans-4-butylcyclohexanecarboxylate, and
7% of p-methoxyphenyl trans-4-pentylcyclohexanecarboxylate,

30 has a viscosity of 49 x 10 Pa.s and is particularly

~suitable for liquid crystal dlsplay
multiplexing capac:.ty '
Example D

elements of high

A liquid crystal phase consisting of

| 35 . 8.0% of trans-1-p-propylphenyl-4~pentylcyclohexane,

7.0% of 2-p~cyanophenyl-5-propyl-1,3-dioxane,
8.0% of 2-p-cyanophenyl-5-butyl-1, 3-dioxane,

7.0% of 2-p-cyanophenyl~5-pentyl-1, 3-dioxane,

7.5% of 4-cyano-4’'~ (trans-4-pentylcyclohexy_1‘) ~biphenyl,



wherein [err] and [err] in each case independently of one another are an
al kyl group having 1-15 C atons, it al so being possible for one or two
ngn-adj acent [err] groups to be replaced by 0 atons and/or -CO groups
and/or. -0-CO groups and/or -CO O _gpqups; and one of the radicals

[err] and [err] is also H F, O, Br or TN, [err] s a
1, 4-cycl ohexyl enelogrou |t aI so being possible for one or two non-adjacent.
CK2/ groups t 0op&® pentyleyoloherylor-birhepyd, 2) - octyl ene

roup or a 1, 8: %Hﬁltlaéﬂ-ga,- ‘. pﬂﬁpy mm beftidnyl ) each case _
'?ndegendently éd% g&% §pot hgf ﬁifghi_grﬂ 2 si.ngl e bond, éﬁd [err] and
[err] in each™C e a 1, 4-phenyl ene group,
]E)y'ri m di ne- t2 5. Qﬁpﬁ%pdmpxgpmyfﬂ-hbxy@yemd;mupi i tdaLsoobe![ ng possible
or onesgor F@Bﬁgﬁé}% rﬁgga V‘H?Eﬁgp ace at ons,

1, 3- dltl‘sll aneWg 096 f%i grou % E’g‘g 0 2) - octy?/ene group, with
the provi sos Ph%ﬁ%f groups [err] and [err] is a
pyriym di ne- 2, 8: m&ystfzgpqu-mec@@phmyl_s- Nppeimifies,0f the groups [err] and

§r2 ICIS\I n?é)a Sb”@i %fgl?%b%ﬁé%ﬁ ygg‘g%i-zi’m d; e- 2 5 ﬂy_g and {:yr” E ’J S aI kyl

hexyl ) - et hyl ] 7p8% iofipeinethoxgplietyt Bat(examum:beqlapg} cycl o-
hexyl ) gt hyl -
oyl ) S 178 r.%d.%qéﬁ%'ne h%%%@fw i ©

2- (4- cyanophefl perRng+puryloyriehaxanecarbpxyiakey ni di ne, and

2-(4- CyanODhenib)a5cié’a£‘tﬁ@:[§t‘bf]%ltwa‘iﬂdchow.gééiﬁ‘ifyeéfﬂﬁ ®Y16™i BaN8,
o and is particularly suitable for liquid crystal display
Nt elements of high multiplexing capacity.

15 Example E

' " A liquid crystal phase consisting of
7% of 2-p-cyanophenyl-5~propyl-1,3-dioxane,
6% of 2-p-cyanophenyl-5-butyl-1,3-dioxane,
5% of 2-p-cyanophenyl-5-pentyl-1,3-dioxane,

20 4% of 2-p-pentoxyphenyl-5-hexylpyrimidine,
4% of 2-p-hexoxyphenyl-5-hexylpyrimidine,
5% of 2-p-heptoxyphenyl-5-hexylpyrimidine,
7% of 2-p-nonoxyphenyl-5-hexylpyrimidine,
7% of 2-p-undecoxyphenyl-5-hexylpyrimidine,

25 - 6% of p-methoxyphenyl trans-4-propylcyclohexanecarboxylate,
4% of p—merthoxyphéryl trans-4-butylcyclohexanecarboxylate,
3% of p-methoxyphenyl trans-4-pentylcyclohexanecarboxylate,
9% of trans-1-p-propylphenyl-4-pentylcyclohexane,
3% of p-trans-4-propylcyclohexyl-phenyl butyrate,

30 18% of 2-(trans,trans-4’-butyl-bicyclohex~-4-yl)-5-pentylpyrimidine,
9% of 2-[4-(2-trans-4-propylcyclohexylethyl)-phenyl]-5-pentyl-

pyrimidine and
3% of 2- [4~(2-trans-4-propylcyc lohexylethyl) ~phenyl]-5 -heptyl-
_ pyrimidine '
'35 is particularly qu.table for 1liquid crystal dlsplay
| elements of high mult;plex:.ng capac:.ty. :
Example F | : |
A lJ.un.d crystal phase consisting of

3% of 2-p—cyamphenyl—5—pentyl—l 3-dioxane, -



i § (sic) excluded, and (d) 5-al kyl -2-(4 (trans-4"-al kyl cycl ohexyl ) -

phenyl) pyrim di nes are excl uded. 2 _ Conpounds according to Claim1,
erein [err] and [err] in each case independently of one another are a
.straight- chain al kyl, al koxy or oxaal ky33gwoup. 3. ~ Conpounds -

according to Claiml or 2, wherein [err] is a trans-1, 4-cycl ohexyl ene

group. 4. - Q'Q?Qqé ¢O 'E! R? 85&58 ﬁ corresponding to
t ke part formﬁ?ae | ca 4 { an iz §15’he R2

lca [err] 7% of 2-|[ﬂr(2?treps-f -pheny1]~51-mt[yeh—r]
lij 1 Jmldme, Li] [err] lil wherein [err] and
ferr] have th ni n and ohexyl.ene gr.oup,
by e e A el SR b gy Lo St F USSR s et
group aid [err] andp[yenn:]dmee [err]. 5. Oorrpounds according to Caim
4 correspondi t k, 1ij and lil, wherein
[err], [err] 6€yi‘ @%‘%?F@gx}ng gr ven, and [err] is F. 6.
ounds acc&®defg a-s-mrmwmearl-é- fmiddpe) or [err]is[err]. 7
gg%ounds accghthiy I_p-Kertolrhehl gmgﬁnéhe part fornul ae

AIkyIQ/Q/Py%Ai[gk Al Kyl -Gy 36 - wherein Cy and Pyr
have the neani e rstrai ght-chain al kyl group

having 1D to 1B%Cbﬂt m@-mptoay;ﬂmylﬂs-heplgﬂpgr:@ﬁﬁméyar n al koxy group having 2
':)gréLZf g:r?r;rjlogsé XI%%/I C?@%’é %t}%{ﬁﬂ:&dﬁ@ m 4 corresponding to the
nonoxyphenyl-5-nonylpyrimidine, ,
5% of. p—nethoxyphenyl trans-4-propylcyclohexanecarboxylate,
U, 7% of p-methoxyphenyl trans-4-butylcyclohexanecarboxylate,
' 15 - 8% of p-methoxyphenyl trans-4-pentylcyclohexanecarboxylate, .
| : 17% of trans-1-p-propylphenyl-4-pentylcyclohexane and
6% of p-trans-4-propylcyclohexyl-phenyl butyrate
has a clear point of 65°. This mixture is particularly
suitable for liquid crystal display elements of ..high
20 multiplexing capacity.



A'f’kyl Cy-[err]-Phe-Pyr-A kyl wherein Cy, Phe and Pyr have the meaning given
in Caim4 and alkyl in each case is a straight-chain alkyl group having 2
tg 10 C atons. 9. Conmpounds according to Caim4 corresponding to the
part formulae Al kyl-Cy-[err]-Pyr-Phe-Al kyl A kyl-Cy-[err]-Pyr-Phe-F

Al kyl -Cy-[err]-Pyr-Phe-CN wherein Cy, Phgsand Pyr have the rreaﬁnkgg ﬁ ven in
Caim4 and al kyl in each case is a stralght-chain al kyl group ? S 2 to

1Q_£€ atons. 1Q. ocess for the preparation_of conpounds of the fornula
| according tg—@ﬁ-ﬁaﬁ&i——ﬂﬁa af 9kt ERezCantRachingaStakpeanGHwWPEn EBhehdi se
corresponds td.the foCompeuhdBubfceheaifogmana @r nore reduci bl e groups
and/or C-C bonds instead of H atons is treated with a reducing agent, or in
that, to prepare esters of the formJIa Iaé‘\é\zhereln [err] and/or [err] are an
al kyl group, in which one or twoRGHR %x#8-Repl aced by -0-CO groups
and/or -CO- O groups), a correspondi ng carboxylic acid or one of its

reactive derivatives is reacted with a correspondi ng al cohol or one of its
r%}'tive deri YBBFS&®, or in that, to prepare 1,3-dioxane derivatives or
1

di t hi ane HErdnRiRy einobabhe chaeemilnid dﬂ&&ﬁﬂyﬂ dfrdre i #nother are
| , 3-di oxane-2,5-diyl or q‘r?&‘hld‘?’gﬁ? Briaﬁveﬁg)ﬁalf% ;iglsngond.l%ng?ﬂl dehyde

|s react ed vmth a correg o
prepare ethers of the fbeangapbséibdeeifnx] one] oaxndivor npar-aHd jacendn Gilzkyl

group, in whi ch one or b%uggrr&) %é)%pf‘&é’e&eﬂ a e%&%sﬂ PGy agglor Z

is an -[err]- -[err] correspondi n npound I's et her-
ified. 11. Lbe of tﬁEOEBﬁpoéﬁééoﬁf rﬂeCPUrnﬁFﬂnPSacéﬁﬁéPﬁg te00ai m 1

as conponents of [|iquid ebuﬁhaldﬂ&ﬁﬁﬁe 3E. the dddiddl LTS tahd PRESEs

containing at |east two ry nts, characterized in that at
l'eaist: one conponent . i ﬁiégn‘bwﬁd gﬁ"tﬁﬁ P Fa | according to Cl aim 1.
. A

is a 1,4-cyclohexylene group, it also being
possible for one or two non-adjacent CH, groups
to be replaced by O atoms, a 1,4-bicycld-_
(2,2,2)~-octylene group or a 1,3-dithiane-2,5~

_ diyl group, '

z!' and 2? 'in each case independently of one another are

-CH,CH,-, -OCH,-, -CH,0- or a single bond, and

A% and A° in each case independently of one another are

- ' a 1;4-pheriylene group, pyrimidine-2,5-diyl
group, 1,4-cyclohexylene group, it also being '
possible for one or two non-adjacent CH, groups
to be replaced by O atoms, 1_,3'-dithiane-2,5- )

N\ | '~ diyl group or a 1,4-bicyclo(2,2,2)-octylene
~ group, :
with the provisos that

(a) at least one of the groups A% and A is a

pyrimidine~2,5-diyl group,

(b) at least one of the groups %' and Z? is not a
single bond if A? is pyrimidine-2, 5-d1y1 and R®
is alkyl or CN,

(c) 2-(4-cyanopheny1)-54[2-(trans-4-ethylcyclo-
hexyl)-ethyl]-pyrimidine,

' 2-(4-cyanophenyl)—5-[2-(transf4-propylcyclo-
hexyl)-ethyl]-pyrimidine,
2-(4-cyanophenyl)-5-[2-(trans-~ 4-buty1cyclo-

hexyl) -ethyl ]-pyrimidine,
AR




13. Liquid crystal phase containing at |east two liquid crystal
conponents, characterized in that at |east one conponent is a conpound of

the formula.l [err] | wherein [err]and [err] have the neaning
given in"Caiml, with the provisos that3§a) at |east one of the groups
[err] and [err] is a pyrim- dine-2,5-diyl group, and (b) at | east one

of the groups [err] and,ZZ i dlf(a%»err
pyrj m di ne-2, 5-diyl and [3r4r ]%#E)ﬁ%ﬁ%é g& Pz J-pentylcyclo-

2-(4- cyanophenyl) 5-[ 2- P?KHM-MNMI-W@MXW), apghy| ] - pyr| m di ne,

2- (4-cyanophenyl ) -5-] 2- Lra;nsq/la ysL | e e, -

2- §4 c%anoghenglg 5- %2 ¢ Fo%exel irzaatrﬁsu'? %\13}7@18 :

2- (4- cyanophenyl ) - 5- ( 2- Srj -gt 8‘8 P Fdfmd: “-I‘F@xyl ) - et hyl ] pyrim di ne, and
2- (4-cyanophenyl ) - 5-[ 2- ibr g8dc4- b&pﬂ.)akieydql andnexyl) -ethyl]-pyrimdine, is

Formuta 11 110111 111157 et 43 s §RB- € “a [RIYY I8 gty 1]

3 - R-L-GE-R - phenyl)pyrimidineshexre excluded: are each a carbo-
eterocycl ¢ ring e»sabeﬁhasoabetsed%aueof 81 a%a Q% &ﬂérQFﬁURStdx{&'tﬁd

benzene and Cid 0 %ﬁane rl% |subst|tut ed [

phenyl cycl ohex® FRIR| pendently R5 ane apother afe‘sadFEEﬁiﬂF‘FUt ed

pyrim di ne andh&J.nSadiky)IanalkbﬁtgsprZQxﬁadﬂqu.bqﬁ:Iohgi ed napht hal ene di - and
tetrahydr onapgt hal eneCO{‘woﬂi&gl 'ac”:%o%ﬁq tettr at%(daé%q n%zgl i D ereln S

the formul ae
A is a trans-1,4-cyclohexylene group.

_ 4, . Compounds according to one of Claims 1 to 3
\/ corresponding to the part formulae Ica, Ifi, Ifk, Ifj and
Ifl - '
R!'~Cy-Pyr-Phe-R? ' Ica
R!'-Cy-2'-Pyr-Phe-R? ' Ifi
" R'-Cy-2'-Phe-Pyr-R? . I1fk
R'-Cy~-Pyr-z2-Phe-R? o Iij
R!~-Cy~-Phe-22-Pyr-R? Iil

wherein R} and R? have the 'meaning given and

Cy is a 1,4-cyclohexylene group,
Pyr is a pyrimidine-2,5-diyl group,
. Phe is a 1,4-phenylene group and
h2 z' and z? are -CH,0-, -OCH,- or -CH,CH,-.
5. Compounds according to Claim 4 corresponding to

the part formulae Ica, Ifi, Ifk, Iij and Iil, wherein R',
zt, _.Z'2 + Cy, Pyr and Phe have the meaning given, and

R® - is F.

6. - Compounds accord:.ng to Claim 4 or 5, wherein z!
or %? is -CH,CH,- or -CH,0-.

7. Compounds according to Claim 3 correspond:.ng to

the part formulae

Alkyl-Cy-Cy-Pyr-Alkyl
Alkyl-Cy-Cy-Pyr-Alkoxy :

g



- TH=CY- -CH=N(O) - -CH=CG (sic)

-[err] -COO -CH2-O -CO- &

-ferr]- -CH=N- S _ -COO Ph-COO- Y i s hal ogen or
-CN and [err] and R' are al koxy, alkan d&'o_g(y or al koxycar bonyl oxy havi ng
up to 8 carbon atons, or one of these radicals is also CN, NC, [err] or Br,

or it contai LC t least one other constjtuent selected fromthe
classes of bg"' ﬁt}_é/%”d% n@’é n‘-ﬂ‘.‘? n%’ér nl?%‘f% heR§ 1 eaning Giyes i plry ¢ and

cycl ohexyl - catkpheisnes, styeightxghadphtdiityhegrotp4-Having 2 to 10

cycl ohexyl benZ exesms 4 .#hd Plaixoxy 0hgX Y4 bi AL on al t ed
stil benes, benzy]| ?len%lld etaf%ers, tgﬁanées 52;%'1& stQ?’.%lLJ"tnedgydr%n mgggc ds.

14. Li qui}&ia‘éﬂlgt%ll @i 43| GyakPBAent, characterized in that it contains a

phase accordigig to atcémpétn@scaebotiang® t&2 QMm% dérresponding to .
El ectro-opti ca*lh- di Sﬁ| gé ei:errent according to Claim 14, characierized in
YR Bt -

that it conta %aﬁ B di ng to at | east one of Clains 12 and 13 as
the,dielectric. - - 39 - 0152808 Patent Clains for the
Contracting State: F rT (e u _of,L rmula | [err] wherein
[err] and [err] in eaﬁ%%k)é]@ésgyi n g&gngg%t ?&roaﬁiéﬁfxg anot her are an al kyl
group having 1-15 C aAbigl-Cy-@H{>-BRhe-Rympakkyl e for one or two

non- adj acent CH2 groups to be replaced by 0 atonms and/or -CO groups and/or
-0 CO groups ,and/ or -CO roups, and one of the radicals,[er and R2 is
o sor OF Regre g Gy phe Hnd Wyx, Have’ Hher nepnang: Givon: ShCLAtRf <o

bei ng "possi bland calkyt dn teachorasel] dscat s@rtaigihuHrhdin ElkyeDl geedpby 0

atons, a 1’4ﬁ§¢fﬂ§|9’t$218’8)698ﬁ¥tene group or a 1,3-dithiane-2,5- diyl
gr oup,
W

9. - Compounds according to Claim 4 corresponding to
the part formulae '

Alkyl-Cy-CH,CH,-Pyr-Phe-Alkyl
Alkyl-Cy-CH,CH,~Pyr-Phe-F
Alkyl-Cy~-CH,CH,-Pyr-Phe-CN

wherein Cy, Phe énd Pyr have the meaning given in Claim 4

and alkyl in each case is a straight-chain alkyl'group

having 2 to 10 C atoms. '

10. _ 'Process for the preparation of compounds of the

formula I accordirig to Claim 1, characterized in that a
- compound which otherwise corresponds to the formula I but
contains one or more reducible groups and/or C-C bonds
instead of H atoms is treated with a reducing agent,
or in that, to prepare esters of the formula I (wherein
R! and/or R® are an alkyl group, in which one or two CH,
groups are replaced by -0-CO- groups and/or -CO-O- '
groups), a corresponding carboxylic acid or one of its
reactive derivatives is reacted with a corresponding
‘alcohol or one of its reactive derivatives,
‘or in that_; to prepare 1,3-dioxane derivatives or
1,3-dithiane derivatives of the formula I (wherein A® is
1;3-dioxane-2,5-diy1 ‘or 1,3-dithiane-2,5-diyl), a cor-

responding aldehyde is reacted with a corresponding diol
. . : ) —_—
or dithiol, : :

RO O



[®rr] and [err] in each case independently of one another are -[err] or -a
single bond, and [err] and A3 in each case independently of one another. are
a 1,4-phenylene group, pyrimdine-2,5-diyl group, 1,4-cyclohexylene
group, it also being possible for one or two non-adjacent CH2 groups to be
repl aced by 0 atoms, 1, 3-dithiane-2,5-= d-’f'&/l"group or a

1, 4-bicyclo(2,2,2)- octylene group, mnth the provisos that (a) at

Ifg?t one ofdﬂmnmrnu@t [eorbrepdréeérhets &fptmbmﬂﬁﬂmhﬁ%5i(¥wﬁe$E£Np,](b)
at | east one ps.Ler er s .not .a. single -bond i err] is .
pyri m di ne- 2 Gﬁcgﬁgp[érr]agléykgH quﬂ Whl e 89 g Ch
2- ( 4- cyanoph&ﬁﬂﬁp% dre (I‘Pnlécheh]ﬂyﬂ)cq'e@msl hea@t’?re{’ahyS]apyPDﬁﬁd-rrm:
2-(4- cyanopheruﬁir&? E%u%: raaScérEéeﬁashamb%% &J{)csﬁﬁaﬂa%l& AL,

2- (4-cyanophenyl) - 5-[ 2-(trans-4-butylcycl 0 exyl)-ethyl]-pyrimdine, 40
- 2-(4-cyano 9-5-[2-(trans-4-pentyl cycl o- hexyl)-ethyl]-pyrindine,
and 2- (4- cyamaphenyl)Uéé[af(theneoﬁpbaﬁaslbfchmeIibﬁmwléﬂﬂnédcdbdiqulne

I d 1. _wh
At ert] 1 n a3 RO e ot ofcang fer el enefPEi ot Lchal »
aI kyl, al koxyldv oxadkiguidr cnystal phaseormnmsnm@om: ngeastcltmml or

2, wherein [ ey &uic? J fbn%o%é(}k@e&' %&%t@ﬁ%%én that &P

accordlng to one o al s’ 3 correspon |ng to art formul ae Ica
1fi, Ifk, |fjonghFomPenedt |is a compound of| ghe[ fprpula accordmg terr].

I fk [err] Claim 1.1ij [err] il
13. Liquid crystal phase contalnlng' at least two
liquid c;ystal components, characterized in that at least

one component is a compound of the formula I

" R'-A'-2'-pA%-22-a°%-R? I
wherein R!, R?, A!, A%, A?, %! and Z? have the meaning given
in Claim 1, '

with the provisos that

(a) at least one of the groups A? and A’ is a pyrimi-
dine-2,5~diyl group, and '

(b) at least one of the groups %' and %% is not a
single bond if A’ is pyrimidine-2, S-dlyl and R?
is alkyl or CN, and

W - (c) . 2= (4-cyanophenyl)-5-[2-(trans-4-ethylcyclohexyl)-

ethyl ]-pyrimidine,

2-(4-cyanophenyl)-5- [2- (t;ans-4—propy1cyclo-
hexyl)-ethyl]-pyrlmldlne,

2~ (4-cyanopheny1)-5-[2 (trans-4-buty1cyclohexyl)-
ethyl]-pyrlmldlne,
2-(4~-cyanophenyl)-5-[2-(trans- 4-pentylcyclo-
hexyl)-ethyl]-pyrimidine, and
2-(4-cyanophenyl)-5-[2-(trans-4-heptylcyclo-
hexyl)-~-ethyl]-pyrimidine,

is (sic) excluded, _

and it contains (sic) at least one_conétituent of the

* 4 L M S *

formula II



wherein [err] and [err] have the neaning given and Cy . is a

- 1, 4-cycl ohexyl ene group, Pyr is a pyrimdine-2,5-diyl group, Phe
is a 1, 4-phenylene group and [err] and [err are [err] 5. Conpounds
according to aim4 corresponding to the part fornulae lca, Ifi, Ifk, lij
cand .lil, wherein [err], [err] Cy, Pyr-ampPRhe have the neaning given, and
[err] is F. 6. Conpounds accordi ng to Caim4 or 5 wherein [err]
ot_/[err]or [err]. 7. ° Corrpoun %l'g Bg to Claim3 corresponding to
the part fornulae Al kyl-Cy- Q/-Pyr Cy- Cy- Pyr- Al koxy wher®tn oy

and Pyr have the neaning given in C a| m 2 and al kyl is a straight-chain
al kyl group Radgig to 10 - 41 - C atons and al koxy is a straight-chain
al koxy group haV| 2 to 12 C atons._ 8. Conmpounds according to d ai m 4
cor r espondi n¢® ‘{] 3%E t SRGPMA a€aRPRY| O - %%F?fomlﬁr ringy|system

Al k3c/:: Cy- ElerrlI PIhE lejfraM ky{r-,]halneggbﬁ pCQY foldmedanghyPy h I gl{&ﬁmmém gi vrzan
in aim4 and al kyl ,in eac stra ht-c A r ou |ng
tg J0 C atons. 9. @ﬁ@cgffiSﬁﬁ?‘ﬁB‘et @%f?ﬂ% c#%lséﬁ%)‘ﬁo‘? o the
part fornul ae Al kyl - (mmtexqﬂz @herﬁkﬁseyﬁtkqheﬁmqlam-c[}m]rdhml@ﬂﬁ-

Al kyl err r-P R ven in
d aiym S%/aLd a} k)F/)Iy I n ea’%]\k%wa%é I'S %}/szt rgf‘dﬁl%%l n@fﬁ%a\%‘% 2 to
10 C atons. 10. H otedioxane trliélﬁﬁrreéagaﬂiéﬁbﬁilﬁbﬁﬁém‘&axwnf ornul a

1 according to d ai mdl-CBﬁﬂacﬁ@étd&ﬁhtcﬁh&ﬂiﬁ&h&léﬁﬂpoq&‘in\&ﬁb‘lﬁn@ henai se
corresponds to 'the fornul ps one or nore reduci bl e groups

%F but cont
and/ or C-C bonds i nst¥RFPIYHFATIRazALIDRet o with a reducing agent,

G is the formulae
\w/ _ ~CH=CH- ' | -N(0)=N-
~CH=CY- -CH=N(0)~
-CH=C- (sic)  —CH,CH,-
 =CO-0- . =CH,-O-
-CO-S~- ' -CH,-S-
~CH=N- : - =CO0-Ph-~CO0-
Y is halogen or -CN and

R’ and R" are alkoxy, alkanoyloxy or alkoxycarbonyloxy
' having up to 8 carbon atoms, or one of these
radicals is also CN, NC, NO,, CF;, F, Cl1l or Br, or
it contains (sic) at least one other constituent
selected fz_:om the classes of benzylidenéanilines,
terphenyls ‘ cyclohexylbiphenyls, cyclohexyl-
o cyclohexanes, cyc].ohexylnaphthalenes, 1,4-bis-
cyclohexylbenzenes, 4,4’'-bis-cyclohexylbiphenyls,
optionally halogenated stilbénes, benzyl phenyl
ethers,. tolanes and substituted cinnamic acids.
14. Liquid crystal display element, characterized in
that J.t contains a phase accord:.ng to at least one of
Claims 12 and 13. :
15. Electro-_optical display element according to
Claim 14, characterized iﬂ that it dontains a phase
according to at least one of Claims 12 and 13 as the
dielectric. ' '

-
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or in that, to prepare esters of the fornula | (wherein RL and/or [err] are
an al kyl group, in which one or two CH2 groups are replaced by -0-CO -
groups and/or -CO- O groups), a correspondi ng carboxylic acid or one of its
reactive derivatives is reacted with a coggespondi ng al cohol orgypgd i1ts
reactive derivatives, or in that, to prepare 1, 3-di oxane deri.v_aT'I'V'E'ror

i g:»’g: E)QgﬁQGZd%'ﬁ%g#%‘%ﬂé gg{?hégﬁnyéggi'ﬁﬁ%hﬁ%eggi{)e” spondl ng al dehyde.

is reacted withea cor réempoundg df otherformulalI or in that, to prepare
ethers of the fornula | (wherein [err] and/or [err] are an aI Kyl group, in

‘whi ch one or tvvo [err] - 42 - ggoqps are reRLaced by 0 atons, and/or Z
is an -[err]- or -[err]- group), oridesh g‘fhydroxy corrpound i s ether-
ified. 11. Use of the conmpounds of the fornmula | according to Claiml
as conponents %ﬂ#u d crystal phases. 12. Li quid crystal phase _
cont ai ni ng at eas wo liquid crystal conponents, characterized in that at

| éast one comPnemd Ré aimoemchindasé ihdependehtly ofConei agdthed aira 1.

base accordi ng {5 G i ToeNyY) G, GAPIAE AU G ! A S 1
‘according to Caim 13, drpingiressible rff‘?*laﬂn‘FtOlto‘mem-aacpjmgmd, ng

to aim12 as the diel aptdups €41bédlkeplhbll 10 1dédmd Lat -co<- M
S * - 43 - As printed eEl P 0152 808 Bl Reveﬁgl ({gﬁ or?s? pour

Igs Etats contractants: CiPHE GBid/oF CHFSEEes FROURS mmd/or  ~CO-0-
RL A-Z-A2-72 A3-R2 darg;:dm;.elandRonet dP tlewreadbcabs ®haand, R? is
i ndependamrent | un de Ia‘ﬂtgcpnur}? 9'euUPs, Ialégl e en C1-Cl15 dans
'\,_/_" Al is a 1,4-cyclohexylene group, it also being
possible for one or two non-adjacent CH, groups
- to be replaced by O atoms, a 1,4-bicyclo-
(2,2,2)-octylene group or a 1,3-dithiane-2,5-
_ diyl group, | |
z' and 22 in each case independently of one another are
-CH,CH,~, -OCH,~, -CH,0~ or a single bond, and
A%? and A* in each case independently of one another are
' a 1l,4-phenylene group, pyrimidine-2,5-diyl
group, 1,4~-cyclohexylene group, it also being
possible for one or two non-adjacent CH, groups
to be replaced by O atoms, 1,3-dithiane-2,5-
diyl group or a 1,4-bicyclo(2,2 2)-octylene
group,
with the provisos that .
(a) at least one of the groups A’ and A’ is a
pyrimidine-2,5-diyl group, |
(b) at least one of the groups ' and %% is not a
single bond if A’ is pyrimidine-2,5-diyl and R?
is alkyl or CN, '
(c) _ 2-(4~-cyanophenyl)-5-[2- (trans~4-ethylcyclo-
' ' hekyl)-ethyl]-pyrimidine .
2- (4-cyanophenyl)-5-[2 (trans-4-propy1cyclo-
hexyl )-ethyl]-pyrimidine,
2-(4-cyanophenyl)-5~[2- (trans-4-butylcyclo-

T




quuel un ou deux groupes CH2 non voisins peuvent Mre renplaces par des
atones d' oxygene estou des groupes -CG et/ou des groupes -0-CO estou des
groupes -CO-O, |'un des synboles R et R2 pouvant egal ement repr6senter H,
F, d, Br ou CN A represente un groupe % 4- cycl ohexyl bne dans | equel un
ou deux groupes CH2 non voi sins peuvent € 9e‘rerrp| aces par des atomes

d' oxygene, un groupe 1, 4- blcyclo(2 2,2)octyl bne ou un groupe 1, 3- '
dithi anne- 2, 5-diyl e, Z - 2t (#2>cyanephenyh) -5hh2utiadepdrgentaritcyclo~de

| "autre, -CH2CH2-, O(:I—Izhexyqaet%q?nﬁyﬂﬂiagﬁeagnhe et A2 et A3
represent ent chacun |nd§p§2danne autre, un groupe

1, 4- phenyl ene, un groupe“p W&W}?WH)S/$'efzuﬁt§PB§pé'ilePWMyl ene
dan_s' | equel . un ou deux berzwppsethigl pepyrimidifepeuvent etre renpl aces par

des atonmes .d' oxygene, un;gr anne-2,5-diyle ou un groupe 1, 4-
bicyclo(2, 2, 2)octyl bne égeggpé; ?ggg?égg SU|vantes (a) au nD|ns un des

synbol es A2 et2A3 repr@%’éﬁ?@nﬁﬁ aeoRpdingi v dCheim, b, dﬂl;elsgu(tl} andn®fns un
des_synbol es Zineasadk dwsé)quider;saa{ﬁﬁﬂfbfiaﬁel hﬁbEﬁQr%ﬁB'% t?f %
kyl'e o , (c)

represente un oups md -di.yl e et _ R2 un groups
sont excl ues: '19}5 iR°af¥yl, HgoxY or oxaalkyl group.

g Ej cyanopﬂen&lg 5- [ 2¢hpousds - dd:dandj(ngobexalazﬁ:tb\hﬁbi-lpyriwm'aglsmﬁ Iia
cyanophe S thyil-pyrimdine, la

2-(4- cg;anogher}yll J)s5§[ %f(ﬁs?arlrfséﬁ&t% é{}& (}LL % ARt hg;l ] - Bg;rl m dine, la

2-(4- cyanopher&/ﬂ 5- ( Xempewada- paeonding otexydne 6oify| Glaimsnildi ke, 3a

2- (4- cyanophenyérdepdndfig o AHE Parh ¥eahaay xeat hYEd; PYEK] fEfSndt ()

sont excl ues |

5-al kyl -2-[.4' ]?f]r ans- 4" - al kyi cycl ohexyl ) - phenyl ] - pyri ni di nes. 2. Conposes

sekdn | a revend| cation 1, dans lesquels R et R2 representent chacun,

i ndependamment |'un degi roupe al kyl e, al goxy ou oxa-al kyI e a

chai ne droite. 3 rrg%sé'?u pﬁ"or#i\ evendi cation 1 8?2, dans Iesquel s A

represente un groupe tRa€y-%, APynthehB&yl Ane. 4. Conpbses selon |'une des

revend| cations 1 A 3, R'CRYLIADPhEUB YL zul es partiel lca, Ifi, Ifk, If]
I fl. R - CyPyr-Pe Qabhéi‘y;:@ﬁ ' - Pyr - Phe- RZiPﬁlfl -

R' Cy-Z' - Phe-Pyr-R r Cy-Pyr-E -PYe=B>_phe. R2 1T13R - Oy- Phe- Z2- Pyr- R2

111, dans | esquell es R'-gy-Bheczf-bgs-r? gnificationsgindi qudes ci-dessus,

et Q/ reprdsente un groupe 1, 4-cycl ohexyl Ane,- Pyr reprdsente un groups

pyrim di ne-2,5-diyle, Phe represente un groups 1,4-phenyl Ane, et Z' et Z2

repr esent ent -"(l}q?(ﬁln RiCand, R&uhawm medningnpbven andon | a

revendi cation repond I Ifi, Ifk, lij et:

Il dans | esng les R, aﬁ §u1< 4%1&%@%& %le?cuées signifi cations

i ndi qudes ci - d@sus, et JF@ 46&?%14-@#:‘2@‘ &b graurel on | a revendi cation

4 ou 5, dans Immxuels Zies w,%aawmwt@mu @ fH2- - ou - CH20-. 7.

Conpose sel on gha, gvgldl claetl th%_ B&ﬁdant au fc%r mul es parti eI | es

5. Compounds accord:.ng to Claim 4 corresponding to
the part formulae Ica, Ifi, Ifk, Iij and Iil, wherein R},
z', 2%, Cy, Pyr and Phe have the meaning given, and

R? is F.

6. Compounds accordJ.ng to ClaJ.m 4 or 5, wherein 3!
or z? is -CH,CH,- or -CH,0-.

7. Compounds according to Claim 3 corresponding to

the part formulae

Alkyl-Cy-Cy-Pyr-Alkyl
Alkyl-Cy-Cy-Pyr-Alkoxy

wherein Cy and Pyr have the meaning given in Claim 2 and
alkyl is a stra:.ght-cha:m alkyl group having 2 to 10

HIlIIIl 0 AR} (R ||I|



Afkyl - Oy- Cy- Pyr- Al kyl Al kyl - Cy- Cy- Pyr - Al koxy dans | esguettes Ty et Pyr ont

| es significations indiqudes dans |a revendlcatlon 2 e Emﬁnte
~uf group alkyle a chains droite en C2-C1O et "Al koxy" Hﬂoﬁng u“\um
.chaine droit en C2-Cl2. 8. Conposes selon | a revendica v reportdafit aux
formul es partielles Al kyl-Cy- CH2CH2- Phe-#¥r=Al kyl
Al kyl - Cy- CH20- Phe- Pyr- Al kyl dans | esquelles Cy, Phe et Pyr ont les
signi ficati on€ ahdinguedsd daﬂskdx'ya ieveadistatd ightd-cHaichaalkostys gyowpl es
"Al kyl " repreﬁgpiﬁ up géoggscagg A chains droite en C2-C1O 9. Conposes
selon |l a revendi caflion repon ‘aux fornules partielles
Al kyl - Oy- CH2CBi2- Pyr - Pﬁ@mapnydswpré}nmzwm meccrrrespondmg to
Al Kyl - Cy- CH2GtRe Ppartheéothiula _ .
11112111111111111112112111111111 11111111111211121211112111111 C L M S -
44 - EP 0 152 808 Bl dans lesquelles Cy, Phe et Pyr ont les S|gn|f|cat|ons

i ndi quees dans | a revAbhRytaClyeCH/CH,ePhel®Pyr+ad&kylsynbol es " Al kyl "

presente un groupe £2-C10 10. Procede de
: p%{oar ation des corrpoggi,&!cll 90 #ﬁaj(?erﬁféjd%#ai Er‘]g’(/endl cation 1, caracterise en
ce que |'on traite par un agent reducteur un conpose repondant par ailleurs

ala fornule whhéﬁéincéﬁt ePREtand Byr MaAfe t@;eahaaﬁan Px%agﬁﬂecwﬂmou
pl usi eurs grouggspégaﬁ;tlbles et/ ou une ou plusieurs Naisons CC ou bien
p

en ce que, Al Rachgage jist & Ahraiightnghain ALFYE XoEP| ou R2
represent ent hHasiggodpes abkgl atdmss | esquels un ou deux groupes CH2 sont
renpl aces par g des gro a upn _a

car boxyl i que corres OﬁgﬁﬁPugégPhc%B%%Hnggg' Q%ﬂﬁyneﬁé§r¥gggﬁédlﬁﬂ g#coo
correspondanttbﬁ Panh fermudageri vbs reactifs, ou bien en ce que, pour
preparer |es derives du 1, 3-di oxanne ou du 1, 3 di thianne de fornmule | (dans
| aquel I'e A" represente spectlvenent un oupe 1, 3-di oxanne-2.5-diyle ou
1, 3-dit hi anne- 2, 5- d|y9é¥Y6ncYaFF4F&§5WF‘ %eaﬁﬂéﬁ9de correspondant avec un
diol ou dithiol correapkyllagy-CHTIsPytePhai-F ou bien en ce que, pour
preparer |les ethers d a el R ettou R2 representent
des groupes al kyle daﬁékﬁesqg Fh(ﬁg ré%@% éﬁﬁupes CH2 sont renpl aces par
des atomes d' oxygene, etlou Z reoprsente un groupe - OCH2- ou -CH20-), on

etherifie un ﬁﬁéhéﬁnhﬁﬁr0#Hé3aﬁ&ﬁ?ﬁ§ﬁﬁﬁ@?@he %@anghblgi@hhpﬂndéiaiﬂnﬁoses
de formule I de,la %g endi cation en_tant o) conpos nts de phases A

cristaux |igquBdsal P £AGh FR8R 48 A ta%%y%ngﬁguﬁeux
conposants a hav$hgu2 tbgaddesatemsact 6risee en ce que |'un au noins des -

Cr1Stau |1 quides o aRTRGPHE 480, EBNRRRASANN | AemRTHii L e ©

caracteri see formulaud Acgerdingoites Glesine dngp oshartac et i zed cmrpbhetda '
formule | ?oméo afd-wBidR-SEndAp séazlodﬁ% 51 s & the fé%mu’i%] 1%bufl 22

ont |es signi t1 ons I ndi quees dans I.cation avec
contains one or more reduc1ble groups and/or c-C bonds

;nstead of H atoms is treated with a reducing agent,

or in that, to prepare esters of the formula I (wherein
R' and/or R® are an alkyl group, in which one or two CH,
groups are replaced by -0-CO-. groups and/or -CO-O-
groups), a corresponding carboxylic acid or one of its
reactive derivatives is reacted with a corresponding

alcohol or one of its reactive derivatives,

or_ in that, to prepare 1,3-dioxane derivatives or
1l,3-dithiane derivatives of the formula I (wherein A! is
1,3-dioxane~2,5-diyl or 1,3-dithiane-2,5-diyl), a cor-
responding aldehyde is reacted with a corresponding diol
or dithiol, ' |

or in that, to prepare ethers of the formula I (wherein
R! and/or R® are an alkyl group, in which one or two CH,



r&serves suivantes: (a) |'un au noins des synboles A2 et A3 represente un
groupe pyrimdine-2,5-diyle, et (b) I'un au noins des synboles Z' et z2 ne
pout representer un li.aison sinple |orsque. A2 represente un groupe
pyrimdine-2,5-diyle et R2 un groupe alkyle ou CN, (c) sont exclues, ia
2-(4- cyanophenyl) 5-[2- (trans-4-propyl €y42ohexyl )Athyll-pyrinidine Ia
2- (4- cyanophenyl ) -5- (2-(trans-4propyl cycl ohexyl )thyl]- pyrlnldlne
25 (A- cyanoph ( bty hC ex vbi 3RY
2- (4- cyanophe ¥+?p§ %Ee Eégﬂﬁc a %t? %;% gﬁeéb??kg z ﬁg 5r|m $?a
2-{ 4- cyanopheh%ﬁ@ 'Squ“(H)rrar?s nehiago hFAF PR ﬁ?!“POESlFll hFd‘FWéer'et | a
phase conti enfifagdoi ns un constltuant de formula 11 R - L G-E-
Il dans laquelle L et _E repr entent ch eun C|I Ue ou
heterocycllquiiprls daRg PS S SuFEMPORRAs qu?E% % b n? ratng
cycl ohexane 1ta- Gleuhsﬂlaaespmpeneaysteﬁeilﬁupdeq¥y$tabhphyse§cIohexane et
cyclohexylcyc hexaney 444 adi i{u Ies rig dipag gt

3-jdi oxanne iQS di su%'l?&t Ses e én%p céxgggﬁéﬁgstﬁwf uel %sg-' d‘lmem
te rahydronapﬁ%ﬁPéﬁecrY%?ﬁhl?B@Rﬂ#?ﬁﬁ%ﬂ q Rﬁﬁﬂgﬁﬁﬁﬁqm$ﬂ thati ahelewst
represente  one compéfishttis a compourld @fhhe Ebrhiila I accordThgNé) -
-CH G R 2- CH2- - CO 0- -CH2-O -CO- S -CH2-S- -CH =
N- -CIQ}?h@ Y represente un halogbne ou un groupe -CN, et R et
R representehB des Diqupdscaysbay, disphapyébement, athaxgctebbrgdoin
contenant | usgHag feaLaREALS R3PRARG abcbBAdRg €RSCIUTRChES Pouvant

egal enment representer 1en elle_contient
au noi ns un akfre conELPFtEARPPEREAL dimplay &lenent ascerding to Claim

enzyl i deneaniBj 1, Neéhardeterikdein thatdd: @uitdigg | di phesy | 86cof@sng

Iohexylcyc+ aneslzdes gﬁclg iglnaghtalenes des 1, 4- :
bi s- cycl ohexytB aﬁ@s d88 SYTiGhexyl bi phenyl es, des stil benes
event uel | enent halogenes des ethers benzyl phenyliques, des tol anes et des
aci des cinnam ques substitues. 14. Elinment d' affichage A cristaux |iquides,
caracterise en ce qu'il contient une phase selon au noins une des '
revendi cations 12 et 13. - 45 - EP. 0152 808 B1 15. El bnent d'affichage
el ectro-optique selon la revendication 14, caracterise en ce qu'i9 contient
en tant que di 6l ectrique une.phase sel on au mai ns une des revendications 12
et 13. Revendications pour i'Etat contractant: FR 1. Conpose de fornule |
R -Al-Z - A2-Z2- A3- R2 dans | aquell e :

RN O AR A



R® et  R2 representent chacun, independamment |'un de |"'autre, un groupe

al kyl e en Cl1-Cl15 dans | equel un ou deux groupes CH2 non voi si ns peuvent
ditre renpl aces par des atomes d' oxygene eVou des groupes -CO etou des
groupes -0-CO etlou des groupes -CO O, |'un des synboles R et -R2 pouvant
egal enent representer H F, C ou Br, -A43represente un groupe

1, 4-cycl ohexyl ene gag q:(gael un E% 3%%(2%%; es CH2 non voi si ns peuvent
S oxVg

etre renpl aces par Atomes d upe

1,4-bicycl ﬁ‘&n&c&M%Lﬁggta%omc%guaﬁbﬁeiLId'th' anne-2,5-diyle, 7' et 72
representent chacun independanrent |'un de |'autre, un groupe- CH2CH2-,

- OCH2-, - CH2-1.6ompuseés Hid farmuwnl si npl e, et A2 et A3 representent chacun,
indepe’ndarment |"un de |"autre, un, gJ.oL T’R Iene un groupe
pyri m di negds gyl €, un groupe 1,4-Cyc exy ne dans | equel un ou deux

groupes CH2 m@@t ROjeSiabkhtdn € ERAEIH m@@ﬂeﬁdJnW'J( Pnfae Phitre qﬁ‘si leeQn Qﬁ%ﬁﬂ@ansun
groupe 1, 3legliet in andeix Jrdupéli GH, Ro®Lbidiiy dBLRHP&rekerfipladds 3k GeHAtdmes 29xQ§énk leBidifdes
ayeg les rgrgenes e<L0sti aﬁmmeesrou QrHCOraietiou dps gd:esess-ymoesl uAZiegtymiidles R' et R?

repr esent P e@ﬂg"B remrmr ’LCI %‘vae %’ a(lél mai Ns un Ees s 'g"?‘oleeu%en%l
et Z2 ne pght EH%@‘ gﬁ ? E .
gr oupe pyrdg.maelhélgs-aw ylae eets °€ @" %I1kbl gﬁ%l\lfél Er%o‘gont %E@Im :
la 2-(4- cyan(Zpbt@’lwbbeséa{nﬂeh@wnaﬁ&peﬁdeﬁdﬁydtcyrcdewbﬂ)ey-L-):HgHbyI—J-GwH-nmeLlonequ dna
2- (4- cyano'ﬁﬂ'f@g;ﬂ (trans-4- Ic clohex ) - At hy II- yrlmdl ne,

2- (4-cyano n cgﬁcém, "“Eﬁ? utr é, un gé_oupe
o sy Fir G SR e
2- ( 4- cyanopbenyd 221 &nfiste éﬁl@s‘;re .y n@ﬁc ohexy yrimd .
Conposes sel cm ahanqrrt;vmrdds oarbioen Alet Adaeméesb:ee qmerloepelih‘ynmtduﬁa smm bsent ent
chacun, indef® Ht‘ des symbejes 7' etAine peut (sAré (ﬁmp@ ialsprysimple larsgusAf’ rerrésente un
oxa- al kyl egmu" (ﬁ‘{“@e etf* upgrHpREYaM Dh | a revendication 1 au 2, dans

| esquel s Al r|£ilr4 %%Mﬂs-@i@%i&%c@h&yn anilyhdreene. 4. Conposes sel on
| " une des revemmc&aiopméwl)-a [2Xtr3ns-#@etdasHexaLethi | @y fiddidms, partielles lca, Ifi,

Ifk, If] et I'if?i {4-cpe 5I33(Itren5|¥2butvlcvclblwvlmh Amididgr - Phe- R2 I fi

Rl- Qy-Z' - rSyampphényl)-54{2-(tva thll-pyrimiging, R - Cy- Phe- Z2- Pyr -
I, dans I esﬂg Ggrdoehs ues%z?;%a i pﬂiet Ppﬂ,m E isduees ci - dessus |
et Q/ repres entrﬁnﬁb@eﬂielb\cl Merevandicish 1 OduRK M @QQ R! répeé%éﬂ&ﬁ OiRur! FhdBentid®ment
pyri m di nelfud, de-'dutyd, en giehge aligfe; ﬁaﬁmbeomugrecunanédrémhenyl ene, et Z! et Z2

represent er\1’tl3h @C{ZBOSGS sehopda fevafuilcamm . d3ns @mﬁsbs&\;‘srewmw Yy groupe trans-1,4-
revendi cat? 8 E%&%ﬁlggg}ne%%e\;e&r;c ati ns1 a%‘ﬁetﬁ eanta x{ormdles pfartlb|]! ica lfl, lfl(JIfjeeﬁfl

il dans Iesque I'es € an es sign

I ndi quees ci-dessus, et R2 reprewejvtper-ﬁme-FG Conggses sclon |a revendl cation
4 ou 5, dans Iesquel s Z' etlou ZIZQV wFbaRent HWICH2CH2- ou - CH20. 7.
Conpose ‘sel on | a revendicati on 3“, ng rgmp?ﬁﬁ aux'ﬂf ornmul ss partielles

Fi'-C\/-Phe-Z"-Pyr-I"'{2 ' Ill

; dans lesquelles R' et R? ont les significations indiquées cl-dessus, et
. _ Cy représente un groupe 1,4-cyciohexyléne,
Pyr représente un groupe pyrimidine-2,5-diyie,
Phe représente un groupe 1,4-phényléne, et
2' et 22 représentent —CH,0—, —OCH,—, ou —CH2CH2
' 5. Composés selon la revendication 4, répondant aux formules partielles lca, Ifi, ifk, lij et lil dans
lesquelles R, 2, Z, Cy, Pyr et Phe ont les significations indiquées ci-dessus, et
R? représente F.
6. Composés selon la revendication 4 ou 5, dans lesquels Z' et/ou 22 représentent —CH,CH,— ou
—CH,0—.
7. Composé selon fa revendacatlon 3, répondant aux forrnules partielles
Alkyl-Cy-Cy-Pyr-Alkyl .
" Alkyl-Cy-Cy-Pyr-Alkoxy ' ) '
dans Iesquelles Cy et Pyr ont les sngmﬂcations indiquées dans la revendication 2 et "Alkyl’ représente un
group alkyle a chaine droite en C2—C10 et “"Alkoxy” un groupe alcoxy a chaine droit en C2—C12.
8. Composés selon la revendication 4, répondant aux formules partieiles
Alkyl-Cy-CH,CH,-Phe-Pyr-Alkyl
. Alkyl-Cy-CH,0-Phe-Pyr-Alkyl :
dans lesquelles Cy, Phe et Pyr ont les slgmflcatlons indiquées dans la revendxcatlon 4 et chacun des
symboles “Alkyl”’ représente un groupe alkyle & chaine droite en C2—C10.
9. Composés selon la revendication 4, répondant aux formules partielles

Alkyi-Cy-CH,CH,-Pyr-Phe-Alkyl [
Alkyl-Cy-CH,CH,-Pyr-Phe-F :

" o g I



Al Ryl - Cy- Cy-Pyr- Al kyl Al kyl - Cy- Cy-Pyr- Al koxy dans Iesquek#esr—@y—-ei—Pw%
| es significations indiquees dans |a revendi cat ion 2 et

unggroup al kyle A chaine droite en C2-ClO et "Al koxy" ,glm EEE@B“I
chaine droite en C2-Cl2. 8. Conposes selon |a revendi cat|

aux formules partielles Al kyl-Cy-CH2CH2- Fge Pyr - Al kyl

Al kyl - Cy- CH20- Phe- Pyr - Al kyl dans | esquel Tés Cy, Phe et Pyr ant |es

si'gnd fications i ndi quess- dans | a EP€d52:808 B et chacun des syrrbol es
"Alkyl" repLesge Kyl € & chai ne dr0| te en C2-C10 oses

sclon la reyg saﬁsi‘/«ﬁ 32225@%9 ?‘ZEL& n&rg ,gig %?Vﬁw“"@ o gracin g

- 4®Proc d 0 pRg & Akg?yétense en ce que I'on
Al kyl - Cy- ClaBpsr tagé?h@chtdurhyhe@osﬁdaﬁdantlayuraulﬁhea@\*odﬂn@l rh@SaHRhIkS 18 ace

Phe ‘et Pyr daam"‘} vaiogefief W’tﬂ{ﬂ'wfslmpamé@sblel%ﬁvsu l"ae uenrsivdisdiasersit—C, et

chacun des sy §$ CAIRyRou PEprEes fster Fb'b:déd ‘I"‘é‘eﬁ ‘iﬂ‘?&lﬁn@ qngdesn
C2-C10 10—%5 &®n ﬁt rQE PeH é’c&degﬁlrj: roupe (i ﬂWF%\sgr éri —Laq:t ifs aveiuﬁrx
r eyendi cat |amao|1cprresaa;aﬁamuns,edeeesaﬁnmeeahnfgn tral te “par un agent reduct suf

un conpose .r ep@hldam c . moiut prépares I dédvel do mMBldexdnneran Su Conitdamae tie foAndial [@hrace
d' at omes d' r"‘@‘" o eseﬂfﬁ rqﬁae(vf\rea?n'etmrgso Févﬁg saﬂ"eraé@wlelyllléé det"ﬁfms 2 prtiyle) gn fait

- plusieurs Il d&{‘” 2457 oS rregRon pec

formie | Msséx Peib il ol Gitk rels "ieﬁp it §e§%’e"toﬂe§
| esquel s umemesedte wx ggfumeQﬂBu S@HIO—F)ewéta@m8urpaér.v mrg@wmpo aktO- eVou
-CO-0O), on f&l lU"'?'-‘éB@ qes BW“%F% fermuled Xy I3 rgneadicatiom egrp@nmm;nporampsdmtsjdp pheses @s

derives re&E¥ ;xghaseacnsltja al c correspondant ou |

CCaer T ooy AR st At S BRI B0l St 1 855 “3*?@%%%%@ By
du 1, 3- di t hi am’]ﬂ?héi@afcﬂd’té’m llauubes?éd!@mr&n sHLIEd tr@o Sants 3 AR AR B |@esr<§§i9t% fdek ¥R BESUe

uh~«groupe 1UGa@In‘@maldeﬁecompssadts;elstemGUmﬁgsBdelWdrdnulanne 2, 5- d| yle) on fait reagir
un al dehyde correspondant avec un RQ| o] glthl correspondant '

respectivenent, ou bien en ce que,” P ur ep "@r—'l‘es ethers de formll s | :
(dans | aquekhLiafteneRy, @Y ARA2! £PF @8 24Yne Ak sxgﬁﬁca%rgm &aldsyd 8 réd@ﬂf’cal &S‘%H@c%sun
ou deux gr oéspass &lilaneent renpl aces par des atones d' oxygene, et/ou
represent e un(a?f e’"°'®GHEsvwlwﬁﬁqa)repr@nntevmemuﬁa myrimivirediPptiee ehydr oxyl e
corr espond%ntub n;. me s!-?g%‘T MoplesiE £t £ %@@"’ﬁ@“ﬁ' gh Faifop simplgdorsaye. A® représente un
revendi catlon(c & < B BeunReYagY flases a cri st aux liqui des. 12.

Phase a cri stawq‘;.waqwrdﬁﬁ) RN+ E-3.RtopAbYcldReYFeti A lp¥rickigiiposant s a cri st aux
| i qui des, caradt-(e-lcvasameesm -52(@-(tepne-4propyicyeiohemilélis/l | p@dmigiagposant S es un conpose

de formule | -(f-gyaperhéndi i@ dtranerd-butyit@lohgtyiéteiltpydmidinei chage A cri st aux

1i qui des, caré (é_cif?;hpﬂ K2 &FZE_Q:"E‘W?Vé:gEﬁ"V'@:Lgll}gy{mg!ne' el on la revendi cation

12. 14. EI @marﬁ,a evendi cation 13,

caracterise en ce qu'il contient en tant que diel ectrique une phase sel on
| a revendi c%tllon %2 Clainms for the Qri+GeiE4Ry States: CH DE GB Li Il
ns lagquelle

L et E représentent chacun un systéme carbocyclique ou heterocychque pris dans |le groupe formé par
les cycles benzéne et cyclohexane 1,4-disubstitués, les systémes biphényle, phénylcyclohexane et
v cyclohexylcyclohexane 4,4'-disubstitugs, les’ cycles pyrimidine et 1,3-dioxanne 2,5-disubstitués, le

naphtaiéne 2,6-disubstitué, le diet le tétrahydronaphtaléne, la quinazoline et la tétrahydroquinazoline, )
G représente - —CH=CH— —N(O)=N—_
" . —CH=CY— —CH=N(O}~
—CH=C— - —CH,—CH,—
—CO—0— —CH,~0—
—CO—8— °  —CH,—S—
—CH=N— —COO—-Ph—-COO.—

Y représente un halogéne ou un groupe —CN, et

R’ et R” représentent des groupes alcoxy, alcanoyloxy ou alcoxycarbonyloxy contenant 1usqu ‘a8
atomes de carbone, I'un des ces symboles pouvant également représenter CN, NC, NO,, CF,, F, Cl ou Br, ou
bien eile contient au moins un autre constituant choisi dans les classes des benzylidéneanilines, des
terphényles, des cyclohexylbiphényles, des cyclohexylcyclohexanes, des cyclohexylnaphtalénes, des 1,4-

" bis-cyclohexyibenzénes, des 4,4'-bis-cyclohexylbiphényles, des stilbénes éventuellement halogénés, des

éthers benzylphényliques, des tolanes et des acides cinnamiques substitués.
.14, Elément daffichage a cristaux liquides, caractérisé en ce qu'il contient une phase selon au moins
une des revendications 12 et 13.



1¢ Conmpounds of the fornmula | [err] wherein [err] and [err] in each case

I ndependently of one another are an al kyl group having 1-15 C atons, it

akso being possible for one or two non-adjacent [err] groups to be replaced

by 0 atons and/or -CO groups and/or-Q _qroups and/ or -CO 0- groups, and

one of the radicals [err] and [err] is also H F, d, Br or CN, [err] is a

1, 4-cycl ohexyl ene group, it al sogeigys8Hde ?ﬁ for one or two non-adjacent

[&rr] groups to be replaced by O atons, a 1 icyclo-(2,2,2)-octylene

group or a 1'5sElgmemndaffichageslegrqqpti H'WPF’ cetwa 13, xafaptérisg e ce gy’ contient en

mdependeﬁ"t"W"'e ?fﬁ@”%\ﬂ'bet‘ﬂ'é?"é aa ? ?‘fb‘faﬁmﬁdﬁd‘ ¥3and [err and [err]

i n each casRnditHBREHUE Péthdcordacliie FANOL her are a 1, 4- phenyl ene group,

pyrim di ne-2,5-diyl group, 1,4-cyclohexylene group, it also being possibl e

for one or t\AﬁOMWaeljfcawe‘nt' CH2 groups to be replaced by 0 atons,

1, 3-dithiane-2,5-diyl group or a ,’L 4 l%[ cygel j_é 2R2) octyl ene group, Wwth

the provi sos that (a) at | east ofe OF 4T gq? ps [err] and [err] is a

phm di n@and,ldqueliey!l group, (b) at |east one of the groups [errfand [err] is

not_a sin Isélmﬁ?j repfesﬁﬁemsql;iyn‘ Im’dlephnﬂﬂnrﬂerﬁ;dnyé Iglamd Wgrb@edl%;len(?—@bb dgr&)

2- (4-cyan MY lou Peusc "249{31 H‘QDAO'SBWPWE testTenpipgés par Ptomysr ‘eHvaénget/ou des

2- (4- cyang gﬁyggé’se{ ep% * ey %—%YIGH%?%W&WF‘?—%% Pus\Aes SyrpRaips R et R?

2- (4- cyanophenyliserte s @nﬁcy%ro ecaaﬁt @t;t?ew.t di &LJ@E 15d2YH] ABnolfs peuvent

2- (4- cyanerpd edtydigced phr2 da(stitaﬁ&— o,p,géhtey £ YaEduRb @XaybigyciBRaY)okty@ld bludi gieupeanst

2- (4- cyandpriemy26-divid, 2- (t r ans- 4- hept yl cycl ohexyl) eth II-pyr| mdine, is

(sic) excl ge% rfﬂ‘ ent chacun mdependamment I'un de T'autre, un groupe —CH,CH,—.. —OCHz )
A-

5-al kyl - gt’m EWGL ARG HPRE LR &S Ha Sl She 2
Oorrpoundspma.m nag.yteou G ha- c&mwme A e f é}g%u&re 6,0 eéi.f?é
[ h.drependenédvyntcéiremm:ﬁﬂbé’leiés Sbr8esd’ Gdyéhie Gt gr&h:anr:s-da nkiyde-z sadi @xq'u:ogroop'eaal-kyl

group. 3. mﬁb&ﬁd@vlmmalengscmscshmmﬂ or , V\/nereln A.is a

rans- 1, 4- cy necP- 1to
EJ, corre Sp I%q(El_] ﬁ}l ?5-9 ér}aoﬁg ZQf rgrj éé??\ﬁ é;a pregznter um Ilgnsgr“ffj? jnplgfp%sqlufﬁ represente un t

[err]- r(c) eremés eref -Pyr-Phe-[err]  Ifi

[err]- Cy- Z' -1PRdd-¢p QM)]S -[2- (tdafisi(«%-éthylcy@ohextl)-ethylMynmlcEi\e * - 47 - EP 0152
808 B1 [err]'a 2_(}@/ ngﬁz - @gaeqﬁp vlcvc lgquy; Si»{l::r ;TL%!L@ t he neani ng gi ven and
G is al,4- Iggé 4 é -4-pentylcyclohexyl)-ethyl]-pynmudm'e,

la 2- (4-cyanophenvl)~5-[2 (trans—4—heptylcyclohexyl) éthyl]-pyrimidine.
2. Composés selon la revendication 1, dans lesquels R’ et R? représentent chacun, indépendamment
* Fun de |'autre, un groupe alkyie, alcoxy ou oxa-alkyle & chaine droite.
3. Composés selon la revendication 1 ou 2, dans lesquels A’ représente un group trans-1, 4-
cyclohexyléne.
4. Composés selon l'une des revendlcatlons 1 a 3, répondant aux formules partieiles lca, Ifi, Ifk, Ifj et Ifl.

R'-Cy-Pyr-Phe-R? lca
R'-Cy-Z'-Pyr-Phe-R? Ifi

R'-Cy-2'-Phe-Pyr-R? Ifk
R'-Cy-Pyr-Z2-Phe-R? lij
‘R'-Cy-Phe-Z2-Pyr-R® il

dans lesquelles R' et R? ont les significations indiquées ci-dessus, et
~ Cy représente un groupe 1,4-cyclohexyléne,
Pyr représente un groupe pyrimidine-2,5-diyle,
Phe représente un groupe 1,4-phényiéne, et
Z' et Z2 représentent —CH,0—, —OCH,—, ou —~CH,CH,~—
5. Composés selon la revendication 4, répondant aux formules partielles Ica, Ifi, Ifk, lij et lil dans
lesquelles R', Z', Z2, Cy, Pyr et Phe ont les SIgnlflcattons indiquées ci-dessus, et
R? représente F.
6. Composés selon la revendication 4 ou 5, dans lesquels Z' et/ou Z? représentent —CH,CH,— ou
'—CHzo—
7. Composé selon la revendication 3, répondant aux formules partielles
Alkyl-Cy-Cy-Pyr-Alkyi
Alkyl-Cy-Cy-Pyr-Alkoxy
dans Iesquelles Cy et Pyr ont les significations mdlquees dans la revendlcatlon 2 et "Alkyl” représente un
group alkyle a chaine droite en C2—C10 et “Alkoxy’ un groupe alcoxy a chaine droite en C2—C12.
8. Composés selon {a revendication 4, repondant aux formules partielles
Alkyl-Cy-CH,CH,-Phe-Pyr-Alkyl
Alkyl-Cy-CH,0-Phe-Pyr-Alkyl
dans lesquelles Cy, Phe et Pyr ont les sngmfncatxons indiquées dans la revendication 4 et chacun des

9. Composés selon la revendication 4, répondant aux formules partielles

symboles ““Alkyl” représente un groupe alkyle a chaine droite en C2—C10.
AR IR ) IIILI 1]



Py? Is a pyrimdine-2,5-diyl group, Phe is a 1, 4-phenyl ene group and [err]
and [err] are [err]-or -[err]- 5. Conpounds according to Claim4
co¢responding to the part formulae lca, Ifi, Ifk, lij and Iil wherein [err]
Cy, Pyr. and Phe have the neaning given. ggd_[err] is F. 6. Conpounds
according to Caim4 or 5, whereln err err] is -[err]-or -[err]. 7.
Corrpounds according to Claim3 co i amfﬁ) Athe part fornul ae

- Cy- Cy- Paikyi-£-ent]CHAPYYPhe-R)yI Cy - Pyr Al koxy wherein Cy and Pyr have the
rreanl ng gi verﬁlmcepwqm ByrebhetFal kyl is a straight-chain al kyl group having 2

to 10 C at gns™éf UV V"r"§e§”stral t-chai n al koxy group havi ng 2 to 12 C
atoms. 8. C%;,m,@y@ ol ﬂﬁg Y@[,%&/ ﬂ:g‘.;%ﬁ“i’:é%jﬁ& "°c"6“"d%!é°"p ot chasyhitsae
Al kyl - Cy- zcadzlareaeew;sfe %‘e’ﬁ ossYad il %bsrv hdi HRSEL Eh PYue FRE
and Pyr haveite fse umagent reguctiuy @Ncdniposd rapdﬁuélmam.:ahﬂsy la fb%l.ﬁﬁ&ﬁhlé‘c%ﬁt@nd& ada place

strai ght - cH&Pﬁ‘ealdWWm SU{D qqlamsn rszrmlgesredt@llaescwm url®, ou@lusipons igisona€ea; di ng

to Claim4 g Es %ﬁ?ﬁ;‘g leg esterp s@ﬁ%{@”'ﬁdﬁ Qév 'ErRr[EP ’ﬁ’ "eprésent ftas|
Ayl - Cy- [&d C@ g4 yj‘md aug% c rethw ; 8 Nes rea%tl%ggvec r
have t he meiasyl B regporREntiod I ach case Is

strai ght - chai ov tigrkepl cegue)lupurl‘pmplan%gleQdérﬂceiGu @3atoadrke ol Bu 1 f’ﬂiﬂﬁﬁﬁs dé RFmMdI&Bdans

prepar at i off9pFe Ao rApEsgeIR repectvamentyn muae 1.3-digxronei2 frg lvle@u CRgitmarhe-2.5- dlyle) on falt

characteri eé'aguf"g;alf’ f’e &°’%?6‘fﬁ98‘ﬂ"|’16" Q?;Lq? ‘z’ SR‘,’B ire
re arer S ers de rorm t

| but cont a+on§escan&|e%n et ity swgz;e%nzs éf;cé“‘*:} Agg;f@ﬁﬁ é:t‘i ZQF
atons i S trepadsede wh ldupe +6 IHL,G-HS\.G— }» onQdthékifle & podéthyBioRP@Edre
the formul a I11(Mmit§¢tsanr¢t=—{ mqosarud/\‘@mpleﬂ u:} laaevendication kst tagrmammposammaaae
ore two CHE" o & xel aced b eruou S and/or -CO- O groups),

Qmespondw&eq% m f o BT AP e oy et ereo
W a correspoa’mast &l aQ!nstQJ!@n&. de§ c%raEt%ﬁéé én & &{? ihtVérR: phle idbn 1a

that, to preepstictidn 123- di oxane derivatives or 3-di thi ane derivatives of

t he f or mul al ﬂf@\'ﬁﬁ?'ﬁ idrgfflchage]élertso- qptlﬁ@@h@)tameer@lcwﬂylca@pterlse:&n ce qu'il contient en
di t hi ane- 28 e Aigfectrique. ine ResRSION iayevandiedPAd2i s reacted with a
Corr65p0nd¢l9ig1$q$rQLeeéntgl:t;r@é?ﬁtes @h delkalffat, to prepare ethers of the formila
I (wherein [err] and/or [err|[ are an alkyl group, in which one or two CHZ
groups are réptaumundsofthedfoansal and/or Z is an -[err]- or [err] group),
correspondi ng hydroxy conpound is et herified 11. Use of the conpounds of

-~ the fornmula | according to O ai m B—2—ombodemtsRf 1iquid crystal phases.
12. Liqui dwkdréigt al phase containing at least two liquid crystal conponents
char act er.i ze®' bid R¥idbach kade GRiBpen@éHly 6OSHI ARG aPe%ankﬂW%Qﬂn@f—fsrteatén% Mdlsg |
accor di ng beinaGloasibie flor ofiSor tivp on-ahijaent SHagrouisas Be @piaded b Oragpntsiant/BE-S-LO+Hdoups
liquid cry3y@r —Corhfbnentes aneReraerer szws |and PMthatfadicelaBtandﬁélselgnﬁd’n@lnﬁr qrs

a compound”dfas K i andr A \ he nean
given in Geai ;}g:%? é/-u% 'EH&Q ;é%&égﬁ\@i% ile f{] orne o o onl -a é? egu}é:‘i-l ar[pggtf tg b
[err] and A3 Z sndiz? nryéacm:aie maepndently Wong Elﬁiﬂﬁr are <t B@S t—@l}@——(bf' abifge

groups [er‘i"“]“d Lerr] s not a single bond if A2 | s pyr| m di ne-2, 5-diyl and
[ er ,l’ ] i s a& lélﬂ in each case independently of one another are a 1,4-phenylene group, pyrlmldme-2 5-diyi
r cyclohexylene group, it also being possible for one or two non-adjacent CH, groups to be
replaced by O atoms, 1,3-dithiane-2,5-diyl group or a 1,4-bicyclo(2,2,2)-octylene group,
w:th the provisos that
(a) at least one of the groups A? and A3 is a pyrimidine-2,5-diy! group,
N (b) at least one of the groups Z' and Z? is not a single bond if A? is pyrimidine-2,5-diyl and R? is alkyi or
(c) 2-(4-cyanophenyl)-5-{2-{trans-4-ethylcyclohexyl)-ethyi]-pyrimidine,
2-(4-cyanophenyl)-5-[2-{trans-4-propylcyciohexyl)-ethyl]-pyrimidine,
2-(4-cyanophenyl)-5-[2-{trans-4-butylcyciohexyl)-ethyll-pyrimidine,
2-(4-cyanophenyl)-5-[2-{trans-4-pentylcyclohexyl)-ethyi]-pyrimidine, and
. 2-(4-cyanophenyl)-5-(2- (trans-4-heptylcyclohexyl) -ethyl]-pyrimidine,
is {sic) excluded, and
(d) 5-alkyl-2-(4'-~(trans-4"’-alkylcyciohexyl)phenyl)pyrimidines are exciuded.
2. Compounds according to Claim 1, wherein R' and R? in each case independently of one another are a
straight-chain alkyl, alkoxy or oxaalkyl group.
3. Compounds according to Claim 1 or 2, wherein
A' is a trans-1,4-cyclohexyiene group. :
4. Compounds according to one of Claims 1 to 3 corresponding to the part formulae lca, Ifi, Ifk, Ifj and ifl

_ R'-Cy-Pyr-Phe-R? Ica
R'-Cy-2'-Pyr-Phe-R? ifi
R'-Cy-2'-Phe-Pyr-R? Ik

A



CN, and (c) .

2- (4-cyanophenyl ) -5-[2-(trans-4-et hyl cycl ohexyl)-ethyl ] pyri m di ne,

2-y 4- cyanophenyl ) -5-[ 2- (trans- 4- propyl cycl ohexyl ) -et hyl | - pyri m di ne,
2-(4- cyanophenyl ) -5-[2-(trans-4-butyl c_yqi.ph_exyl )-ethyl]-pyrimdine, -

2- (4-cyanophenyl ) -5-[2-(trans-4-pentyl cycl ohexyl)-ethyl!l-pyrimdine and
2- (4-cyanophenyl ) -5-12-(trans- 4- hgpt gl m@ggbenyl )-ethyll-pyrimdine, is
(sic) excluded, and it "contains (%I 33 | gast one constituent of the
formula 11 R -L-G E-R' A _Zz':,*jlijgz i Il wherein L and E
are each a carbo- or heterocycli c ring systemtjromthe group formed by
1, 4- di subs4Hetdirt R'chnb &h E@Reheafiehniny glvehangane rings, 4, 4' -di substituted

bi phenyl , phénylacy‘t:'#ve'heg(a'n@e gipup. cycl ohexyl - cycl ohexane syst ens,

2, 5-di substlggt%ﬂp i 'H‘FEI H'é' UPHP: 1, 3- d| oxane rings, 2,6-disubstituted

napht hal ene, 5t 5 30T PR At agptg gne, qui nazol i ne and

tet rahydroqusmum,accordmgt latm &R aéﬁzd@@& tRelpdet thdnuldadeaf 1) MU 3R il SiKekein
[err] [errfd. &, 2°sCh&yroge Rhokave G reeading given) arand R are al koxy, al kanoyl oxy or
al Koxycar bon{f i havi ng up to 8 car bon at Qns, Qr_ane of these radicals is

al so CN, Ncg Poungs aCQIS O RfaIm A" b ivhesia Z@Pt‘p 1 SERCHar of e48t%Tne ot her

constituent 'g& ,ng fm "4 ~¢ asg‘g%esp ¥ cfgneanl i nes, terphenyls,

cycl ohexyl bi phemylcsyrpyeym ,@hexyl cycl ohexanes cycl o- hexyl napht hal enes,

1, 4- bi s- cyweodreSyindéEnzienete mé;nlhgdmeswcgmdnaheck khbisplesightshaingkvl gaep lhemeZto
haI ogenat e1<9 gmb oxhisg %ﬂ"g ﬁ@#’ﬂéi"k%’( H@P%ha\‘g@ za‘ﬁfé%c WMssubst i t ut ed

ci nnam ¢ aci ﬁwlrg'v e sa{‘ﬁﬁi‘" APQ((E Yregpandine 19 BRRHT ORI act eri zed in t hat
It contains AkpP&SEH zg.rp £ Amg. at | east one of Clainms 12 and 13. 15.

El ect r 0- opatiecsink Cyl Psqoérﬂyye’.aematneaﬂmmhmgcmm 4@ha biky! iIeacicdaad ia @ sedighz-eithin atky!
that it ccﬂﬁ?lm'??sma%h&‘éata@eordl ng to at | east one of clains 12 and 13 as
the dielectriy °’£{§‘aj“§§°§"6ﬁh é:’a(T) CPERERIIgS & the B3 ferd2® Conpounds of the
formula | [e;jj; &b y e' and R2 in each case independently of one
anot her are a\mymykqi-lzc}grmup,etmyl ng 1-15 C atons, it also being possible for
one or twovheoein @udJPafcmdt elrawéthgmam&; glanhreClaummlaadelﬂvlbyeaG! cEsoiye stwightonain K9
gr oups ancﬂ'@ﬂphaﬂm%m EI;E'Q"‘&nd/or - < PLoups, and one oé the radicals

ess, farlhg preparat pnds r
[err]and [gikoh hedll sragbonth o t% @tﬁﬁm R Dles el éﬁﬁ%
al so ‘bei NngGnRRS b@n sQr‘istéQE‘ 8f Whtom¥V3 3By @ﬁ@tﬂ:‘ng 1. r HURS, th QreBfre LA
by 0 at onsfprngulall évhbreByR | and/o2R%are hn @IRY \okdRip . Sin Gvhitt [one loreatwd, CBi, @rdubs anaeep?.acsd dv yl
group, [ errPat@—7zgroups adloh —iseO-radmipsina eerrdsgonding sarsoxylio ¢ie or apeof ity fepctive g
sin g| e borﬂfé lvaél Mep is reacted with a corresponding alcohol or one of its reactive derivatives, or in that, to prepare
-dioxane derivatives or 1,3-dithiane derivatives of the formula | {wherein A' is 1,3-dioxane-2, 5 diyl or 1,3-
dithiane-2,5-diyl), a corresponding aldehyde is reacted with a correspondlng diol or dithiol, or in that, to
prepare ethers of the formuta | (wherein R' and/or R? are an alkyl group, in which one or two CH; groups are
replaced by O atoms, and/or Z is an —OCH,— or —CH,O— group), a corresponding hydroxy compound is
etherified.
11. Use of the compounds of the formulal accordmg to Claim 1 as components of liquid crystal phases.
12. Liquid crystal phase containing at least two liquid crystal components characterized in that at least
one component is a compound of the formula | according to Claim 1.
13. Liquid crystal phase containing at least two liquid crystal components, characterized in that at Ieast
N one component is a compound of the formula |

R'—A'—Z—A%>—Z2—A’—R o

wherein R', R?, A% A2, A3, Z' and Z2 have the meaning given in Claim 1, with the provisos that
{a) at least one of the groups A? and A2 is a pyrimidine-2,5-diyl group, and
(b) at least one of the groups Z' and Z2 is not a single bond if A% is pyrimidine-2,5-diyl and R? is alky! or
CN, and
{c) 2- (4-cyanophenyl)-S-[Z-(trans-4-ethylcyclohexyl)-ethyl]pynmldune.
2-{4-cyanophenyl}-5-[2-(trans-4-propylcyciohexyl)-ethyl]-pyrimidine,
2-{4-cyanophenyl)-5-[2-(trans-4-butylcyclohexyl)-ethyl]-pyrimidine, -
2-{4-cyanophenyl)-5-[2-(trans-4-pentylcyclohexyl)-ethyl]-pyrimidine and
2-{4-cyanophenyl)-5-[2-(trans-4-heptylcyciohexyt)-ethyl]-pyrimidine, is {sic) excluded, and it contains
{sic) at least one constituent of the formuta Il

R'—L—G—E—R"" : i

" wherein : :

L and E are each a carbo- or heterocyclic ring system from the group formed by 1,4-disubstituted
benzene and cyciohexane rings, 4,4'-disubstituted biphenyl, phenyicyclohexane and cyclohexyl-
cyclohexane systems, 2,5-disubstituted pyrimidine and 1,3-dioxane rings, 2,6-disubstituted naphthalene,

di- and tetrahydronaphthalene, quinazoline and tetrahydroquinazoline,
A 0 D



[efr] and [err]in each case independently of one another are a

1, 4- phenyl ene group, pyri m di ne-2, 5-diyl group, 1,4-cyclohexyl ene group, it
al so. being possible for one or two non-adjacent CH2 groups to be repl aced
by 0 atons, 1,3-dithiane-2,5-diyl group gfga. 1,4-bicyclo(2,2,2)-octylene
group, W|th the provi sos that (a) at Ieast one of the groups [err] and

[err] is a pyrimdine-2,5-diyl Arzép g8 Bfast one of the groups [err]
and.Z2 is not a single bond i f IS pyr|md|ne 2,5-diyl and R2 is alkyl or

CN, (c) 2-(4S8dytmdphelesl ) - 5- ["EH(=FH'a'ns 4-et@)ENycl ohexyl )-ethyl | -pyrinidine,
2- (4- cyanophenyl ) -5-[ 2- (t rans-4- propyl cy_c_tlghﬁ | )-ethyll-pyrimdine,

2- (4-cyanophenyl )-5-[2-(trans- 5' but yl cycl ohexyl)-ethyl |-pyrim dine,

2- (4- cyanophenyl )-5-[2-(trarsHécpastly| cychghgxyl )-ethyl]-pyrimdine, and
2- (4- cyanophenyl )-5-[2-(trans-4-heptyl cycl ohexyl )-ethyl]-pyrimdine, is
(-sic) excluded. 2. Corrpounds?f@cd?‘dl ng to%=8m 1, wherein [err] and
[err]in each case i ndependent % one angth are a straight-chain al kyl,
alkoxy or oxaal kyl group. 3. np%mds acg't-'o’r ?Lng to Claim1l1l or 2, wherein
[err] is a trans-1, 4-cycl ohexyduemne- gr oup—cdo—€lerpamxds according to one of
Claims 1 to 3 correspondl ng to the part formulae lca, Ifi, Ifk, Ifj and Ifl
R -

| o

Cy-Pyr - Ph% I%ig?:eqlkox l:ﬁ(a ag!o?or alke I:\;%arbo yl% havni toBcarboL atomL or one of the
Lerr] Terfdagaisis b CR.SE Bl or B8R Gr 1t dohlom %Yﬁl D% ndTEiRe Bkl a&é o g
is a 1, 4- ayelcalaxy fﬂ%ﬁzy@ﬁ&ﬁﬂuhr@yrteﬂpﬁer&lspy\fcloﬂt IbipRendisp ol cy-tex\g:ryau&xanbg,layl:ﬂ:ll
1 111 11lf!BxyIadbbt_baleft@:Lﬂ]ﬂ-b‘is—cvclél\ewaermnes S4,4'%is-cyclehedPbiphepis, ) 83 on8Y 8 hiddgePdted | S
a 1, 4- phen§i ‘E % Sphstituged sin @F'Za]ic'@ Co Jtds ageor di ng
to Olaim 4G ﬁgﬁ PhYsHA SeRE AP R P HPAN MR P "slaf‘t“asel Gording p atipAst gne !
wherein [err 15 ectr 2 Etlcalrujsp%?%le'ﬂ'ﬁ“leacw}@nm&fﬁ%49!:%?&@%”239Q’n {hgf i Loritainsha pase
Compounds scaadingltong Idag dok af dBirs OF and,13 WhBE @ieRcthier r| or [err] is [err] 7.

Corrpounds according to Claim3 corresponding to the part fornul ae

Al kyl - CSI"'P?P'A\“!(?H""’AT‘R‘?IS“’GSI FBy- Pyr- Al koxy wherein Cy and Pyr have the

meani ng gi veR, ¢5?npgu@dsrgfg,eq&q,ugl Kyl is a straight-chain al kyI group having 2
to _

RI—A'—Z—A—Z’—A"—

wherein i
R and R? in each case independently of one another are an alkyl group having 1—15 C atoms, it also
being possible for one or two non-adjacent CH, groups to be replaced by O atoms and/or ——CO— groups
and/or —O—CO— grops and/or —CO—O— groups, and one of the radicals R' and R?is also H, F, Cl, or Br,
A' is a 1,4-cyclohexylene group, it also being possible for one or two non-adjacent CH, groups to be
replaced by O atoms, a 1,4-bicyclo-(2,2,2)-octylene group or a 1,3-dithiane-2,5-diyl group,
Z' and Z2 in each case independently of one another are -—CH,CH,—, —OCH,~, —CH,0— or a single
bond, and
A? and A? in each case independently of one another are a 1,4-phenylene group, pyrimidine-2,5-diy!
.group, 1,4-cyclohexylene group, it also being possibie for one or two non-adjacent CH, groups to be
replaced by O atoms, 1,3-dithiane-2,5-diyl group or a 1 ,4-bicyclo(2,2,2)-octylene group,
with the provisos that
{a) at least one of the groups A? and A? is a pyrimidine-2,5-diyl group,
\_ {b} at least one of the groups Z' and Z% is not a single bond if A? is pyrimidine-2,5-diyl and R? is alkyl or
CN,
{c) 2-(4-cyanophenyl)-5-[2-(trans-4-ethylcyclohexyl)-ethyl]-pyrimidine,
2-{4-cyanophenyl)-5-[2-{trans-4-propyicyclohexyl)-ethyl}-pyrimidine,
2-{4-cyanophenyl)-5-[2-{trans-4-butyicyclohexyl)-ethyl]-pyrimidine,
2-{4-cyanophenyl})-5-(2-(trans-4-pentylcyclohexyl)-ethyl}-pyrimidine, and
- 2-{4-cyanophenyi)-5-{2-(trans-4-heptylcyclohexyl})-ethyi]-pyrimidine,
is {sic) excluded.
2. Compounds according to Claim 1, wherein R' and R? in each case independently of one another are a
straight-chain alkyl, alkoxy or oxaalkyl group.
3. Compounds according to Claim 1 or 2, wherein
A' is a trans-1,4-cyclohexylene group.
4 Compounds according to one of Claims 1to 3 correspondlng to the part formulae Ica, Ifi, Ifk, ifj and Ifi

R'-Cy-Pyr-Phe-R? lca
R'-Cy-Z'-Pyr-Phe-R? Ifi
R'-Cy-Z'-Phe-Pyr-R? itk
R'-Cy-Pyr-Z2-Phe-R? ]
R'-Cy-Phe-Z2-Pyr-R? lit,

wherein R' and R? have the meaning given and
Cy is a 1,4-cyclohexylene group,

Pyr is a pyrimidine-2,5-diyl group,

* . C. L n s *



16 C atons and al koxy is a straight-chain al koxy group having 2 to 12 C
atons. 8. Conpounds according to Caim4 corfresponding to the part
formul-ae Al kyl -Cy-[err] - Phe- Pyr- Al kyl Al kyl -Cy-[err]-Phe-Pyr-Al kyl wherein
¢y, Phe and Pyr have the neaning given igg daim4 and alkyl in each case is
a straight-chain al kyl group having 2 "t0°10 C atoms. O. Compound accor di ng
to Claim4 corresponding to the hee kyl - Cy-[err]-Pyr-Phe-Al kyl
Al kyl -Cy-[err]-Pyr-Phe:F Al kyl - Q/pé?errﬁgggr-P -CN wherein Cy, Phe and Pyr
have the neafpn rgqg'wanwwe@roapmm and aI kyI in each case is a

strai ght Chaérb gndsgﬁcor &Elé’«t correElpor:?_ oak g 5art farmmae%r OE| ﬁ(lh,fagé lut vl;lherem

preparati gy fzz
characteri zedzrsm that a corrpoun Whl ch ot herW| se corresponds to the fornul a

| but contai ﬁscommums apgrding te @laim b loes, grhetensZ’ antf/ in+-Ca.0BBondSH,®st ead of H

atonms is tre T‘Ha °f%%ﬂ}elcﬁg“§g@'fﬂsl’°ﬂdr“9|‘%thﬁlwff°"t‘!iaﬁprepare esters of
t he forrrula %{ Jor] and/ or [err] are an al kyl group, in which one
or_two [ery I']er éghaeﬁmb i By AU L by G0 B2 v
cort eSpOI‘ldiIONIgat&ﬂ{ ok\ﬂlsa&trdgiﬁfchﬂnﬁk&f/ gidup hiveraiC o2 CAedmsvat i ves 1s react ed

with a corres8; saﬂbmrm toGlairp A @orafspanding tethe pary borrdeled vati ves, or in
that, to pre Y'eCV g 'ﬁ’érl vatives or 1,3-dithiane derivatives of the

formil a | b k{1 infeadh ht-chain alkyl
di t hi ane- 2gr ay.ln gt@m:@gtlz,g,gpon %g&%%g ﬁe:éemddl%I raegu':teeél3 CaseﬁaStra'g t-chain alky _
corr espondi ng. Chnglouisd acdortiing @ Claiora doﬂesﬁpbmmg tbehepraefarmeiaet hers of the fornmula
I (wherein: [él*v']CVaﬁi‘d%}rP‘/[%he tkvar e an al kyl - group, in which one or two [err]

groups are rém’agd’a@j -Foy- eéns, and/or Zis an [ERR] group), a

cor r espondi kit PRk ORI n{egn.ﬁg dIenlid Eigith 4 shd-aik eae'f. cgsbe aQQS@QHHQ§aINI
tke’ for rrulgatodp IﬁOﬁQIZ(M ngc bkem&! ai m 1 as conponents of liquid crystal phases.
12. Liquid cn§$raxkssgbrabeprepandtan of mmundseame fdrmolall aqcnddmm 919¢Ta1 c m!ino s
char act er |‘EE{§§§ V%’ga}”h&t‘ °1h 00'5@9 A prfptmylad byt copiaing t at
accordi ng &, :je anda@%ﬁfﬁz " 'd?.n%" %?g gﬂ,%Emé
it $1C Shids hE el it Pe%&’v@y
eI errent aoaaﬂmuwsgs te@ctEa Wit ao'Br,esﬁbhdiﬁg'iﬂEdhbll of eﬁle ¢frts telaatve uénvem‘s' @k M3ha, tp hepare
accor di ng tddiGtane derivativasort1/3adithiaed degvatives.of thd fotrndld iwherdin A'lig 1,3-8ibsane-2.64dly or #3-C
L M S xdithiane-2,5-diyl), a corresponding aldehyde is reacted with a corresponding diol or dithiol, or in that, to
prepare ethers of the formula | {wherein R' and/or R? are an alkyl group, in which one or two CH, groups are
replaced by O atoms, and/or Z is an —QCH,— or —CH,0— group), a corresponding hydraxy compound is
etherified.
11. Use of the compounds of the formula | according to Claim 1 as components of liquid crystal phases.
12. Liquid crystal phase containing at least two liquid crystal components, characterized in that at least
one component is a compound of the formula | according to Claim 1.
13. Liquid crystal display element, characterized in that it contains a phase according to Claim 12.
14. Electrooptical display element according to Clairh 13, characterized in that it contams a phase
accordmg to Claim 12 as the dielectric.
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