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30 el ectrodes, the dmﬁittﬁebf tabadf atovhy ehtSm mram fwgenrmalsraemsu% medi um -

arranged in tvtrssted §3:

with [err]. 3Q The ahd)n gsigesl, 0 mompl?@dﬂlmﬂaa eltt A g.c £ ls arg
5
§. *frtnratb% e T
stat e, thetvmstrng gﬂa eénge

girven V\B.

orientation of. the nol éen:%n(dgctn m E’ﬁ aﬂ&?ﬁf‘!ﬂy sb;t: ntial -
to the condensgr pl e?t’&‘sa“stﬁet?ggﬁe AUCL F e;fdf}é' 'ﬁ) atlvest NI Ty

f
I ongi tudi nal &Xes i ﬁ.&'ﬁyﬁ f thEir ‘ir .c aﬁhttaﬁr( (wdhaﬂel rané.h.efnsrur ace
of the 35 plates) hllR o—tmmmm ercmﬁa'rrhx effeat is seed, lhuegaﬂia in gherintedacting

rotated in the diel émwer:@e 1?:; ¥ g[e%[ l'qui S?‘X‘%a oniﬁc“gé‘ ° uI ar-
to the SqfaceZSOf ”t%ttl@rf%ﬁz:af (19 e nt‘c].‘ tlh ;% @E’tn eklsed [5.7]

el ectricafly contr olorefaiicnidxists'ia EJT}O'Eﬁle lcély discovered by M. Schadt and W. Helfrich
[Applied Physics Letters /8,.(1971)] and in'the Kerr cell described i in. Molecular .
T ‘Crystals and Liquid Crystals 17, 355 (1972).
The aforementioned rotation cell is essentially a condenser having transparent
30 electrodes, the dielectric of which is formed from a nemiatic medium with &,,>¢,. 30

The longitudinal molecular axes of the liquid crystals are arranged in twisted form
between the condenser plates in the fieldless state, the twisting structure being
-determined by the given wall orientation of the molecules. Upon the application of
an electric potential to the condenser plates, the molecules adjust themselves with
35 their fongitudinal axes in the field diréction (i.e. perpendicular to the surface of the 35
plates), by which means linear polarised light is no longer rotated in the dielectric
(the liquid crystal is uniaxially perpendicular to the surface of the plates). This
effect is reversible and can be used to electncally control optical transmissivity.
In a rotation cell of this type it is, inter alia, desirable to use compounds or



In a rotation cell of this type it is, inter alia, desirable to use
conpounds or 1,597, 990, 2 m xtures which have a
|l ow t hreshold and operating potential, this being inportant, for exanple,
1 a rotation cell display is used in clocks. A great disadvantage of
“liquid crystal m xtures used today for many applications is that they

IIIhi bit too high an operation potential in rotation cell 5  displays.
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res) In accordance with the present invention. it has now been found that -the 20 I'n -
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subst ant i99P¢ W‘Fhe?ﬂfc%d“‘t)iﬁé Rt t YR "M%t ure, which is to be used in
t he di splays, is doped with 3 conpounds of the general fornula 25
(1) -7 25 wherein . y L4 N ens esent: ‘hydr.oggn or sgsai ght-chain
- al kyI provided that at  eag _ grr] Lnd -R2 represents other than
hydrogen and that the nunber of carbon-atons present in [err] and [err]

t oget her i Serelﬁasamﬂx rafﬁ'ékenﬂlfydld@ﬁlld’rﬁéalgﬂﬂcﬁdh 408, padviddd it addi t i onal 50pl ng
agents, 30 . least one PHR, andiiR;irepresents otlien, dtogvamtbdlalaﬂcorrpound of ithe

general fgoy %e mge:”?tf car%grmrﬁ%gt ‘tgé BEreis ahmot i g gt - chai n at kyl
congpai ni ng "2hd Ridtfondlidopiug BRAE cak ' RéneRB drABRESENt S 4
strai ght-chain alkyl and R4 represents stral ght chai n al koxy cont aining a

total of at m)st 8 car bon . ayzms, 3 and/ or a. compound of the general
formul a- : —R, 35 whébein [err] and [err]
‘represent strai ght chalzh al CONTN\ ng a total of at m)st 6 carbon
atons, and/or a corrpound of . the eneral . fornmula“40

40 V\/nerel n "[”1? 4éFI? seWa*Véls tehaig oo i2 a%EBOS err] and [err]
her ei nbef or e, s?}%ﬁ?&‘fm ﬁllkﬁ fﬂ%ﬁ t' “ggg ﬁfg}{fﬁ?‘ having a
spesi fi Ca:rdﬁﬂlasdoﬁlpotﬁldca‘f thaed gelna'alS n ( : 35
1,597,990 - . . S 3 The nunber of carbon atons
present I n [err] and Rt oy toget her he conpounds .of formula | is
preferably 2-6. Preﬁ __ g Kyl cgaoUpy ar §).L glyl ' et(hy;I propyl butyI
pentyl and. hexyI R

- wherein R5 and R, represent stralght-cham alkyl contammg a total of at most 6
carbon atoms, : _ _ T
and/or a compound of the general formula :

wherem R, and R, have the saime sngmﬁcance as Ry and R herembefore
eltgd/olll' an organic solvent or solvent mixture havmg a specnﬁc resnstance of at least
7 ohm cm. .

o T Rye
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The conpounds of fornmula | belong to a known class of conpounds and can 5
be prepared according to nethods known per se. Exanples of conpounds of

fornulal are: 1-n - Hexyl - 4 - cyclohexyl - h9n79n9 l-n - butyl - 4 -
cycl ohexyl - benzene, 1 - nethyl - 4( n*=iputyl - cycl ohexyl) - >
benzene (cis and trans), 10 . I (4 - n - butyl -

cycl ohexyl) - ‘benzene (cr s and trans) 10 I- n - propyl - 4 - (4 - n -
propyl . - cycl ohexyl) -*benzene - (cis and trans), - ethyl - 4 - (4 - n -
propyl - cyclohgxyl) - benzene (crs and tra;gs)ggo and (4 - n - butyI - 3N
cycl ohexyl ) ernzene S uTTg—Of T ot
i's present in Wae |icgih (;fn““'grs,{, tﬁ}P ébl; %pf]?&% ogetlis 'yﬁent
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30 The conpounds of foWhm the llqulthero'mlmb!éﬁmmoad@*i! esemsnwetmnrcgmm an
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The conpounds of fo H&J@Jp db 6 v %lr efit %‘:Sﬂaliﬂ %ﬁb % sandl - 40

nunber of carb¥n at Bursepmen{teanc}'l qmdl r4r risarhbn aomt - béing ddped 1ds |r35,

which [err]” = 40 an b R PO kY reE'é& tséb‘h'ﬂ'&r"h in @lkpxy, o '

carbon atoms are pr ﬂémh 5,“11 R gﬁg‘ﬂ’ EBAPY ‘Harferr]
lanHI

represents mnethyl and TIer édmpotits & & efor roeladwnrmmtthmeai ln
t he conpounds 4f f onwmites of whm@tmtla& mmesatG!iOS%Those corapdyods.imwbich R

‘Ig!h l n €1l
'S Concal g | of 1) SR B ?ﬁﬁf?:é‘%ﬁr%é Coﬁ%% e ke o

represents et h%if and Asalleadse &eﬂtm ﬂhebem undbseqfrﬁqmbrmahadotaynmbn%ef red.
The conpounds f of "ert?nf a Q;;a el PM@&W PRS in this ﬁﬁgﬁethose 45
al kyl benzar ni di ne hygdrdseht gbor '2f,’mue e ,Pfu i wAICh Ko gRPrERE A Fh g

conditions with the enDie edi ialﬁebef preparbd) foBGxﬂﬂQ [fﬁiin"]p whi ch
is accessjble fyom al&y%maa mrrh%@?hremdew tetr aceLallE bly .aci d :
hydrol ysis, or”(b) rea@tf l?fs'ﬁc%ﬂdﬂ?f‘?fﬁfho‘ § okt %Fd?@ ‘éefam?‘a (4 50
al kyl phenyl) -5 - ~alkyl-- 4,6 - di hydreigl)boyrr m.di ne V\/nr ch is-
converted bytreatrrent with . . 55 Va _
. . Alkyl—-C
CHOCH,

which is accessnble from a 2-a1kylmalomc acnd tetraacetal by pattlal acld-
hydrolysis,-or -

. -(b) reacting w1th a 2-alkylmalomc ester to nge al- (4' alkylphenyl) 5 -

55 alkyl - 4,6 - dihydroxypyrimidine which is converted by treatment with 55
phosphorus oxychloride into.the corresponding 2 - (4’ - alkylphenyl) - 5 - alkyl -
ﬁ6d- dichloropyrimidine which is then reduced with palladlum/carbon and
ydrogen. .




phosphorus oxychloride into the corresponding 2 - (4" - al kyl phenyl) - 5 -
al kyl - 4,6- dichloropyrimdine which is then reduced with pall adi unf car bon
and hydrogen 4 1,597,990

fie sol vent or solvent m xture which may be present.as the additional
doping agent nust; for reasons of conveni ence, possess a hlgh specific

sistance, narrely of at least [err] ohmcm preferably of at”least 109 ohm

oily . Furt hermore, the dipole nonent al ong the nol ecul ar -axi s shoul d. anount
g lgss than 3.5 debye In or dersg-;tggoS keep the evaporatign of the

;g: xfgt olfdog\:,vﬁﬁe SOPVC% or (ﬁ%?mrx% ﬁl{:ﬁndlg res V¥ f?‘l{% l?d bgaggtﬁfgLI ng
evapor at looit léaktello ablyrmmmdﬁn()’ &h&m’ﬁs Fa tt mas, qhé)ﬂﬁb|%| e; there are

pr ef er ab rat %ﬁ ld\mntrtp}ﬂéslgmhew Q\Agiﬁe " oider tag t enper at ures.
lie abov 9 Jiﬂ}'i pra(g%‘%w%‘? Pheeyistosi ti %es of -t he
sol vent Se%oﬁﬁ 14! nﬁﬁe be as hl ghSS os§16 i&ﬁ‘e ﬂr&% than those of the

nerrat iC mexltsolvw andeoivernhmnqurm geratures he]amow lﬂbf’(la[);e | owering of the

r§shol at erearl gﬁ% lﬁ?g@é‘;ﬁﬂomﬂa af i ﬂslfr%%yp or wweﬁq rngtuw the |iquid
ccryStal Gge errn Bhrbeh ﬁﬁﬁﬂﬁ%‘#ﬁ it\‘ dnailih i ated that the
SOI vent ¢He 1816) ch&y’s'ta Ii’ﬂnktﬁrHS’ B als6 @6l béThchievaE ISwilibe aﬁpﬂeﬂat'& Ehan&B’B.t ogenl cC mxture
to be dop@ﬂmtexsa T iﬁ %sombedhﬂfeme{!:aﬂosquﬁVe]mmyr deng criteria are
al hanes, ¢ .s%‘fﬁﬁ.;fn%?” v Pt 8 oo and
arn @arb&{ onfs ane, octa QE 1in@4EY, Alksn@s, . agxe, octane and
2 met hy| swaight-ehain’ Heecles—CHﬂmH;h—gnoep srtd@mghtatotuamm—em daeboe a -[err]- group

and cont &E°ﬂ‘she(° tra-rs 83 (SW‘%P‘E? fen t llk ar¢ 5 . ene and
tra8S OChichntes d a"e i R GIRI L A mhavez(a [err]-
group an@r ﬁa:srhtacn raH;)JaI nd&oﬂ:ﬁnca ﬂmf 16 carbonddt@Ecgel-g. dec - 5 -

- yne), al ?nwmmaiandééromdded@%% ndrkérdelh r@hxauhhﬁ %Hkylsthstsrtac gkyl-chain 20 or has
-[err] 4—% tg%]) (e.g. 1-

br ogohexgpe ﬁjEyltﬁ fr% yﬁth &1 ﬁﬁf'ﬁ is stEhigh kyI sher s, the

al kyl rmrcbmashasni—\ﬂﬁ(cﬂs)a-rgota:tand mscmamarbfaelﬁaav@naton;squ] group and each

contain é‘raﬂf ehlﬂ"ht d “‘Q’ EFF%&;A"‘YJ;N‘?@ ies ofj hexyl| et her,

dioctyl glifE r“é&i%ﬁ‘g a'tfm?;“%%%“fﬁ& %?.’ﬁgﬁﬁbuty ar;rr,m 13 ehydes t he.

al kol noiakbyecarboasti¢ £did alkyl Sdtérait kyl m3i§txd§ BwiictOdre ftmusgh@chajrddrr | - o oup and

cont ai ns havetaor-ﬁH(féﬁs)-aﬂ@p@ad mﬂhm carbopato Séﬂgd e and capror c

T

al dehydem‘yﬁ*ﬁpm‘gﬁ% Riet R

“strai ght 2Ch ereertéme mrné‘ Pcetdhd aRAM h?lQi&fyﬁkdiorﬁ)tOt al -of 2 7
carizon - antIBstm(tei gor ddxst hted,caprb’onhINe pasadijubstitutedt ybenzenar bonas e) ,

al kanecard @F“g%l xk‘?!'e’ ekehenyheptane. seftyl mestdesmestcofP-whi ch are

strai ght é I} ? E‘ ] qmt g trégrrbm(l:“r;t ain 6-16 carbon
at oms <e i rmm@esh Ew SRRl oat o), dialky
ketgnes, a wifhiDdiglkyl @$hees eﬁﬂfbxﬁtcl‘z&i Glsaisrbeing haveoa -[err] -
group andsnsaallv lzreﬁwtrad rDlautrlcﬂﬂalr d:;\iex é!hecl:afhmﬁri e&teorpsor(ybblgyram et hyl ketone,
di hexyl I?é‘ll llqm tu?g wgr rese%pl vent OHQWHP g' tut ed _ -O!’

di SUbStlchﬁtﬁ ,abod%%/%a quS 5%, @0abouDPZ BN@Ivert5 der i vat i ves
SUC4b as [r xolveatmixture.ph n eqasrobzm ormvdnytnlxpueotgﬂoweﬁémbeut p- 45
hexy! benzg%l ety aellyarrefetr 1i ke. Pr ef erred sol vent s are aI kanes, al kyl

hal i des, h‘k%q H@F tearlaas i @%(?{: o sex : I‘i esoboxyl ic acid

al kyl es‘;ﬁk é‘lghcl‘o @g:igxt nnggoj nt‘aﬁl eghﬁ efiie€ 40 and

P- X350 ene subbtah roa aﬂh bt xtarddainibogd ﬂ&)Sl:mrmrla,m albérk y | @ot er s* bei ng
40 especitls ¢0é1 ulaiselserdea; theF ¢ntse ded rhaveria hesitive apisgieopy tﬂF‘Gct yl et her,

pr opyl b'g{:{ﬁc ccons ntscgr'ﬁglobe (%% a;%' tﬁé:t ﬁ%ﬂiﬁ'ﬂ%ﬁ)@%ggﬂ sol vents. The

i qui d Chy@lsaventtatt dihBa amegmb Eheltfidb&ctritt cohdid@ bhalp theCcoNveni ent Fy
conssi n aiggid tery3tab Hixtare givovided THyhe mreeérernmhbyonammnthafb &¥psittveaboutss10% of

sol vent 45'S°tf°PY ofythe finlegtict constantyyr e. A content of solvent or solvent nixture
of about ' 3% isoknewaythat the apigitipg, QfsSOé’S f‘l ol legring paint of _

nematogenic mlxtures, on-account of whlch su mlxtures are’‘then

' only of particular interest when the nematogemc mlxtures used have high clearing
60 points before the doping. The preparatlon of nematogenic mixtures having high 60
' clearing points, preferably- above :60°C,is well known and is accordmgly not
illustrated more precisely in the Spec1ficat10n
' The nematogenic mixtures used in the present mventlon preferably contain
compounds of the general formula



The nematogenic material used consists of at |east two conponents, whereby

not all conpounds used as the conponents need thensel ves exhibit a nematic

nmeso phasn |l n other.vpords  the nemmt n(’lF\hl c myj'llrn can-alsg contain

non- nemat ogeni ¢ 50 subst ances provi i ded ‘That the resul ti ng m xture |s\
nematogenic. Similarly, not all of 50 the conpounds used as the conponents
need have a posi ‘tive ani sotropy of the dielectric constants. Thus,
conmpounds havi ng a negative ani sotropy.of the dielectric constants can als /3
be adm xed and, si ndeed even the rﬁxture tpsdqegg@loped with solvent can = s B
exhi bit a neg? g SRS ant s, onty LIIE%’S -
liquid crystal™m xt ur e provr d}d_ A emN on rrust ha a :
positive 55 anisotropy of theodig _ “known at the
addi tion of solvents |owers the cl.e¥F g por nt of \F 1togen|c m xtures, on
account of which such Liduh &, Gpredemth stdidthVh 8 anrlecottaﬁ.thgozttoys SlpRRibihgUl ar

i nterest when the nenmat og;&aigm-dﬁhmtalmsi dofiteilingaw & Nl @lkbod! férs, rsﬁ'm@lﬂ-cham

poi nts before the dopi ng. alkTevkpw entatmz)nZOfo r$er¢altb9 edtows nrx tstraighy-chaig| ng

high 60 clearPng pgr[ S ﬁdgﬁ t%’p! @S known and i s
accordingly not illus rate .nor e- pr cr se y |n the Specrfrcatron The -

nemat ogerti ¢ m xt.ures used in the prg i nvent i op~m\ef erably contain
conmpounds of the general formd‘ @ N=CH - @ CN (VD)
1, 597, 990 Rey/ein [err] represent’s

st rai ght -«chai n al kyI cont ai ni ng 2.to 8 car bon at ons, . strai ght-chain al koxy -
containing 4 to 7 carbdwrmlirxs’eprssbutastghuht-dhmaﬂcyabdtmm Htoy7 carhidhatonisg 2 to -

' 8 carbon atans o r t-c ylgarbonate containing 2340y |catbopgtemse cont ai ni n
2 to 11 car bonl?’ato £nd§otr ndso ﬁjrlfgeneral formulg and/ or corrpounds of the -1
general formula- [err] V\,herer n [err] epresent s straight-chain al kyl
containing 4 to 7 car bon atoms ' jht .--égai AL canponat ecvegnt ai ni ng
2 to 11 carbon atons, ' 'T*IZd/o Houfds ¢ general formula : '

10 [err] wherein [err] represents stra ght chai n ‘af¥yl -containing 4 to 8
carbon atons, 'strai ghia&lair), Rbfeehk &Qﬁﬁ@hﬁh Qﬂcyﬁcdnihuﬁngf@[ob@@arﬂéno&{ﬁms,

straight - chain al kanoy| 0xgraightabial dikorg conthidingS €o B DaAFboRt 4d6¥Hs, Gfraight-chain
st rai ght - chai n 15 alkanomw lcontaibiog a2 etoc c$ntcalbml ngfo®s t er traightrobein

atons, . c:g‘yl F%]::; m&‘ﬂ ljcarban atoms, yeneral- fornula - 19
V\,herer n [err] represen‘t rar: g ontar ning 4 to 8 carbon -
atons, straight-chai n. al koxy contai'ni pgrd 't S rbon atom; o
strai ght -chain 20 o -~ ral. )

or strai ght chai n 20 al kyl ca .
and/ or trans-cinnam c acid esters of the. gener or rruI a V\herer n R13
represents 'straight- Chrﬂllelﬂetﬁw{zyﬂepl@wﬂﬁ&trﬂlglﬁg:hﬂm tafkyBeonfindas Rt PeBbonZRoms,
and/ or conpoungs . of the aif alkpy zxontaining 4 to 8 carbon atoms, straight-chain

25 wherein one™of [err] %Ct ﬁ;‘%&ﬂ‘ eit[o@ léé' n%!°‘t‘he°fot31ﬁ§$htrcbmesent2@
straight- chain.al kydd/&Qﬁ ,ﬁr,]amckg gﬁsgom °"a la *straight-chain °
al koxy containing 2 to 9 carbon atons’ or, strar ght char n.al kanoyl oxy
containing 2 30 . to 9 ch atoms, : - o

30 and/ or corrpounds of the g &=t --_.FH-CH‘COO - .'C,_N (IX)

_ wherem Ryg represents stranght-cham atkyl contammg l to 8 carbon atoms, -
. 25 and/or compounds of the’ general formula S ‘ _ _ .25

' wherem one of R,, and R represents cyano and the other represents stra:ght-
chain_alkyl contammg ‘3-to 9: 'carbon -atoms, straight-chain alkoxy
" containing 2 to 9 carbon atoms or stralght-cham alkanoyloxy contammg

30 . to 9 carbon atoms, . 30
' and/or compounds of the general formula ' C

/- — 7 .



1, 597, 990 6 wherein one of [err] and [err]
represents hydrogen, straight-chain alkyl containing | to 7 carbon atons,

_ anoyl oxy. containing 2 to 7 carbon atons and the other represents cyano
- and one of X, Y and Z represents a 5 . nitrogep atomand the two
. ers represent a CH group, - ' ' -5 and/ or compounds of the
Q&n ral formula wherein [err] - and [err]. represent strai ght - chai n al kyl
XoAgaining | to 10 carbon atorrissgﬁ,bdm ght chain al koxy contaiging 1 to 10

- caror dLUIIb bLId.I gnL- J.U tra || dl Kd.IIUyI OXy . Ccomtar ning 2 to

11 car bon. ggprpsents GY%IP 4 ﬁﬁ‘l"el ht ai niag 2 to 11
car bon atom; ﬁﬁgaf«’zﬁm{sgﬁ é :ﬁrﬁu&iﬁ, 7Y ;":;3;, °x °° amm (b,yl ~and/.or

conpounds of tadffnsGad thedthet febresdnts cl oandoneof\m&'raﬂdﬂr{;ﬂfsél]tsiepl‘esentS
st rai ght - chai mitedg ;toemﬂﬂahmiw tGrQGPES@aPﬁhgraﬂmrrs 15 Exarrpl5es of such

conpound¥dfr gompounds of il ) ‘(4 - ethyiphenyl) - pyrinmidine,
2 - (4 - cyanophegy (4 propyl p - pyrimdine, 2 - (4 -
cyanophenyl o N\ tHR@, 20 2 - (4 -

i di ne, 20 2- (4
- pyrlmdi(ﬂ{él,) 2 - (4 - .
0y| phenyl ) - _pyrimidine, 2 - (4 -

.'(:yanophenyl)‘8 5

- eyanophenyl)

" cyanophenyl) 5- (4 - n--
nethylphen

R QOPheﬂY'th gV doh iz NGo 1i bt - ethylphenyl) -
(4 - degﬁb&ﬂﬁmaraéght‘- fﬁ;ﬁ aﬁﬁafm E?tc?plloocarl;longgoms, ::ght“ -propyl phenyl)
50 - (4 - cyahaplakaydy)oxy cornyihingnzduonﬂ carbon. atoms of §trafght-clfain - n 10
but. yl phenyl) ﬂﬁgc:;b ““nfe m Relay11) carbasy stpms @ndRao 28 SOPrespuss . n -
- pentyl phenyl) an%{ » c’o unds

- cyano

Ré}awmula pyrimdine, 2~ (4 - n -
eny - pyrlmdlne 2 - (4-n -,
al) -

m di ne, 30 .- p-n-
~CN (Xun - ' 30 p - n-
‘pentyl benzoic acid p : v - n - hexyl benzoic acid p' -
cyanophenyl ester, p--n = he tyrwen20|c acid p!' - -cyanophenyl ester,. p - n
.- 08tyl ben zthg'eladi,dr resentscs}naxg mﬁlkybgq@nmggl}to 8 ca‘rbon‘ atorps - nh 15

- pentyl oxybe ples °’;‘ °5‘E§ yles tidine, 35 p-n
- exyl oxybenzol(g; Q pH}.ny) o y pﬁmndlﬁb- heptyl oxybenzm c.acid
. 1 E

hexyl phenyl)
heptyl phenyl ) - - (4 -
but yl benzoi c acid pR - A

p cyanophem I cmbphepylp r(4 nO-C npymmdnac;l d. p' - cyanophenyl
| __est2@r 5 - A “°Ph°25’1 54(4 e‘yﬁ )) PY d‘]“?ﬁ’dl ne, 40- 20 5 -n -
butyl -2 - 4 2 }w Dyrl A én]) hiding, N - ‘pentyl - L(4 -
- cyanophenyl --(4 pyﬂet z fophenyl) pyn me, CyanOphenyI ) - pyr| m di ne,
5-n - heptZyI(4 eﬂlylph(n%!l) . ?/G Py l)-n l);lmtdnlnedl ne, -n - oc%gll 2 - (4 -
-4 - i
cyéﬁophenyl % 4[3)EI"| Wg’ﬁfﬁ{) § “4 - cyznopgh]f; 5 yll!l nﬂﬁp&‘w - 2- (4 .
cyanophenyl ‘493(1rJ @nyl) 5 - (4 - cyano henyl) - yr1m1d1@ - n- pentyl - 4 -
cyanobi phengl (44 n—-h’exyp yISox¢ --cya(ho emylan %nmukian,yl 4 - cyano - 4 - n -
' pent yl -tier Php“ﬂ) ip(‘t F'ﬁ’ ZBYFiiiRe ani no] benzopitrile, 50
O (p - np :.})I’ PHIERE i n) ﬁjg}nltrlle | R
-50 p-[(p p lbyﬂiaierhzmp'd dﬁyx]éateﬂzomtrl le, p- [(p- n -
- ‘pentyl benzybl-den mlhmk%n‘z«bm”x:h A L:f: - n - : o
: hexs\gl benzyI PdéJ]IE )ﬂgg’g"%ggllg'ﬂlﬁ FH %ly)ano henyl ester : - L 35
' : exyloxybenzoic acid p’ - cyanophenyl ester, y : ' o
T p - n - heptyloxybenzoic acid" p - cyanoKhenyl ester, L
p - n - octy oxybenzonc acid p’ - cyanophenyl ester, : +
5 - n - propyl - 2 - (4 - cyanophenyl) - pyrimidine, :
40 S5 - n - gutyl - 2 (4 - cyanop! enyl) ‘pyrimidine, : _ 40
5- ﬁentyl -2 - (4 cyanogl henyl) - pyrimidine, - '
5 - n exyl -2 - (4 - cyanophenyl) - pynmldme, _ : ' -
- n - heptyl - (4 cyanophenyl) - pyrimidine,
o 5 - n - octyl - (4 - cyanophenyl) - pyrimidine, - -
45 "5 -n-nonyl -2 - (4 - cyano };:henyl) pynmldme, o : : 45
4 - n - pentyl - 4 cyanoblp enyl, S : '

n - pentyloxy - 4 - cyanobiphenyl,

-cyano - 4" - n - pentyl - p - terphenyl
-lp - ethylbenzyhden)ammo]benzomtnle, _ ) o
-Ip - ropylbenzyliden)aminolbenzonitrile, ' 50
-I(p - n utylbenzyliden)aminolbenzonitrile, - :
- (p n - Eentylbenzyhden)ammo]benzomtrlle,.

5

4.

_ 4 -

- 50 . P
B
p-ip-n- exylbenzyhden)ammo]benzomtnle,



7 - 1597, 990 -

7 p - [(p - isohexyl benzyliden)am nol benzonitrile p - [(p - n -

heptyl benzyli den)amnolbenzonitrile and p .- [(p - n -

octyl benzyl i den) am nol benzonitrile, The fol1 ow ng Exarrpl es illustrate
liquid crystal mnixtures provided by the 5 present invention. These

liquid crystal mi xt ur es are based in each case on one of 5 the follow ng- (/.
basic mixtures BM 1, BM2 or BM 3 (i asic mixtures al | percentages X
are mol . %: Basjc mxture BMI: 47. 3% ,3”9799(pentyl - 4 - cyanobi phenyl 5

10 26T A= pp_e.lo ey ogrlltzJou euyl, = T ee—
10 6.9% 5- n -pentyl F % .i he&% @ﬂ Jbenz ﬂJ“a fdne, 11.4%2 - (4 -

cyarlophenyl) - 5 - (4p-[ ftéh)hminofB¥zohit éhe and 7. 7% 4 - -cyano

-n - pent yl p Thet m amplessillustratexiquide cipdthl omixdifes. provided bydthe 4% 4'
- n - pentyl -4 - Cym} hese liquid crystal mixtures are based in each cas elon gne of o, 4' 5.
n - pentyl oxy - - b l%E ic ttnxtu s8§M51 B%z orpBel“t3y m thezbasm nzrxturesa |
cyanophenyl) - pyr| m di ne, 10. 68/ 5 - n - heptyl o (4 - cyanophenyl) -

pyri m di ne, 10.2% 2Basi H!'ﬂ“feyé‘h ny - n - butyl phenyl) - -

pyrimdine, ang 20 . 267.. 46 ga(’/cgggte}m& aﬁ@m %*;E‘:“I{L'gyl pentyl -p -terphenyl.

20 Basi ¢ *mi xture 'BM 3: 6% %ppentﬂ -2'b vD) -Afytifidihe, -~ Cyanophenyl S
Rbéhzsyamomnxi) pS {4 (3, g]-pssnmdme,hﬂﬂ%p -

ester, 11.2%p - n -

n - hexyl benzoic acid b7 '°3’a'€f’yaﬁopﬁer?9¥tyles! eferpheayl. ~ 15.6%p - n -
hept yl benzoi ¢ aci d Basic mikiure B¥AROPhenyl ester, 25 11.1%5 - n-- pentyl - 2
- (4 - cyanopHényl) .- 24 #1 Cin npentjalaﬂ-/eﬁnobxﬁh ,heptyl -2 - 4 - 15
cyanophenyl) - pyrimd é’ pe v)@? ~4 4yan° phen (4 - n:

but yl phenyl) - pyri m dj; éﬁaﬂﬁﬂé 3 'C_Yﬂ::o gg@% -.' rret hyl. -4 :
-(4 - n - butyl - cyclufmyl-)(4-c bt 35 & (RO nwwmnhaﬁé Gndn xture
BM 3. Cl earing®oint [&%%H.- Fsepd’e- @ - bBntyit- Po tfrplienyl. n - butyl - 20
cycl ohexyl - benzenﬁa@éﬁ;xﬁﬂg‘sﬁﬁl Wi th basic m xture BM 3. Ceari ng poi nt

63C. 35 ' 104% p - n butylbenzonc acld apfahéphenyl ester

35 5wt. % of ‘I -nmethyl H 2%/ p - entylben adicCycl @hmpyén)y} estdhenzene are adm xed'

with basic m ur e BM' ealr'f Ipenizoic f n - emgh@yuﬂssr,vw %of 1 - :
methyl - 4 - (4 - [fﬁ n 4 et g ;cya wx?dfﬁgm xed 40. W ?%
basi c m »ture BM 1 C| Hc’:l% 59 npoheptyl 63C.(4 - cyano henyl yrimidine and : 40
Exanple 5 5 wt. % of | 15.8% 2 -t yYampMnyl) e?cl(bg yJutyf heipdnz pynienidine - adm xed

W th baS|c mi Xt ure- BM3 ‘Clearing point [efr]: Exarrple 645 . - . %

of I - “butggl - 4 -4 G e eif@“g‘!; 5

m xture . BIVI 1. C ear win bmi ﬁigf&zgééth qsagﬁ pZul: 340k ?)’31(1)?(%? mm"eaff atdm" él 0
cycl ohexyl benzene and 8 wt. % of 4 -neth y 4" - n.- pentyl - bi phenyl ar_e_ :
adm xed wi th basic mxture BM 3. - eari ng‘.xpmglnu [err]. 50 o
Exanpl e 8 wt7s of 1 - n - butyl - 4 - cycl g@l - benzene are admixed with bas1c

mlxture BM 3. Clearmg pomt 63°C

35 - ' Example 3. S - .35
o 5 wt% of 1 - methyl -4 -(4'-n - utylcyclohexyl) benzene are admlxed S
_w:th basxc mlxture BM 3. Clearmg pomt 66°C., - e .

o Example 4 - .

: " 8 wt, /o of 1 - methyl -4 -(4 -n -butyl - cyclohexyl) benzene are admlxed :

40 with baslc mixture BM L. Clearmg point 63°C. o ' 40
’ - L -. . Exam le 5§ . ' :
5 wt. ‘7 of 1 -n - butyl -4 - cyclohexyl - benzene are admxxed wnth basnc o
_ mlxture BM 3. Clearing pomt 67°C N

' ' Exam le6 . C S
45 - Swt9% of1.-n - butyl -4 cyclohexyl - benzene are admlxed w1th basw ' 45

mixture. BM 1. Clearmg pomt 73°C

o - Example 7 '
Swt. "/., ofl -n - butyl -4 - cyclohexylbenzene and 8 wi. % of 4 - methyl 4' :
. pentyI biphenyl are admixed with basic mixture BM 3. Clearing point 60°C. -
50 : Example 8 - : 50

o 5 wt.%, of t-n- hexyl - 4 -cyclo exyl - benzene are admlxed with basxc
mixture BM 1. Clearing point 74°C. .. .



Sw.%of I - n- hexyl - 4 - cyclohexyl - benzene are admi xed with basic
m xture BM 1. Cearing point 74C 8
1,597,990 8 Fxanple. 9 5 wt %of 1- n - hexyl
- cycl ohexyl - benzene and 7 wt.%of 4 - nethyl 4' - n - pentyl
~ bi'phenyl are adm xed with basic mxture BM 3. Cearing point [err]. 5°
rrpl e 10 5 w.%of I - n - hexyl - 4 - cyclohexylbenzene are adm xed with
‘\N&gic mxture BM 2. Clearing point [err]. Exanple Il 8w.%of | - n -
14_3g| - 4 - cycl ohexyl - benzengopgos adn xed with basic 10 g mixture BM
Foreartng pormr o5 ' - __Iu-txanplel2 5
wt . % of C!Sﬂfng'oflU}?Uﬂ&l11.44.c'£:’££%pl??ﬂ 2o a8 b9, X ChRligKy! ) -~Benzene are
adm xed i tf1- Hexity1C Hiphehylfafe dilixed withebasic Kiitg@BM 3] Cledring poinenpl e 13 15
S w.%oél°Crans.- | .- methyl- - 4 - (4 .- n --propyl. - cyclohexyl) - benzene
ar _e% - 15 .adni-xed wi'th 'bas-i-QE%"'XﬁﬁéJ'i'(F-'.-BM 3. CQearing point’ [err]. Exanple
145 Wt . %0f wedSof | L n - Rexyl paonéﬁnonexﬁbéﬁeﬁenare REARY with awekohexyl ) - ‘benzene
- are adm mixehrevBM) 2.bCI8dring poiat B0°€. BM-3. "~ O earing point 67C.° 20

" Exanpl € 15 . 20 5 wt %of'éé‘gns- - | n-"-propyl.--4 - (4 - n -

@; XO

propyl - cygl.p 1) - zan N kB Wi DDA ek Hak BM 3.
S St g B i B

. . y?ﬁ)wt Yo - 'n - hexyl -4 cycjoohexyl -
gen_ze_ne and- 4%:of. di hexyl: ‘et heEr a'rle_l-225 "~ adm xed wi.th basic m xture BM 3.
O earing pojnt, _[?rr]__.l - methyl - 4 _-"#in?-e-_,'_- L BXAIRLEn L feiMe s OF 4 - methyl - 4
=N PENt Ydmixed JAHOOHR hixafd ’ﬁ-mﬁe%fzag,?&%%i?ée%- ORalr e onexyl - bénzene
are..adm xed wi th basic m xt ur(]a*_:._l_.%Ml l3 Cl eari-ng point 57-59C. 30 -
Exapple 18 _- .. - -Example C e 30 t.%of 4 - . pethyl - 4
1 15" peny g1 50150 ﬂ}x:gn%%zm;ﬂ?:f%h@??‘fﬁwff Beiegieiny i offyl -

- benzene are. adm Xxed wth basi-c mxture:BM:3..¢ earing.point 54-58C. The
percentages_for the m xed comsample 14i. ven- i n- t he fqregoi ng Exanple |- 35
18 relate. i ﬁ“%ﬁg&%‘%gbe“&%’% ,%Huggln gm%féﬁlk’hfﬁ@'f 9?5%57?1@' i, 1iquid crystal
mi xt ur e. *“BEVHERHSS T A rotati on’ cel 1, the |iquid crystal mxtures
obti ned accorgl ng to the f o,r;digaxhpla:ﬁxarrpl es’ 1- 18 -are..charact e sed by
| oner t hr eshwtd 0&?{?’5 T8 PIRYloTf & 1rarpqg?\%§§@%m) nYen7eRes, high ohmicity
and 'no o #{8} fiwip baie mye BM SnCIsiE PRt Y& conposition (on the basic of
the high boiling point of the Raapiige of 40 .. formula'l). s

40 The pr ephwejobh-of- heohpéunyiiohetyl  benzeeand 4Xjpf dkexdictheparpeci al | y suitabl e

for2use Pdmiredewith basicamixturesBM 1iClaapreRoi & by the present #hvention is

descri '.bed_ in Exanples A-H he'_r gxm@gqf . Exanple A 45" . - A nmxturg of
53.5 g of lewtypf4 -aedybhexyd pleatyy s biphenyl and BexArofihen -1elni of 45 et hanol,
198 i oftdi welabexerekingene lareagrinined withplasie mirtyrgrBM 3n ClepgiRgrRAi s left to stand
at. room £ n'fysé’r ure overnight, treated while stirring with 25.5 g of
potgssium ~ " Examplels, | ‘oo 30
S 4 wt.%, of 4 - methyl .- 4’ = n -pentyl - biphenyl and9wt.%, of 1. - n-- hexyl -
: ‘514; cyscgocexyl - benzene are admixed with t’;asic mixture BM 3. Clearing point -
. "The pér'Centége's for the mixed 'cOmpouhds given in the foregoing Example 1— :
35 18 relate in each case to the total weight of the finished liquid crystal mixture. - 35
: : ‘When used in a rotation cell, the liquid crystal mixtures obtained according to o
the foregoing Examples 1—18 are characterised by lower threshold and operation
potential, lower reclaim times, high ohmicity and no or insignificant variation of
the total composition (on the basic of the high boiling point of the additive of
40 formula I). , N T R _ _
: " The preparation of compounds of formula I which:are especially suitable for *
use in the liquid crystal mixtures -provid‘gd_b‘_’y _.;he pres_ent,_irivention is d'escribed in :

Examples A—H hereinafter: - : A
L 'E'x'aﬁ'lﬁle'A

45 A mixture of 53.5 g of 1 - (p - cyclohexylphenyl). - I - hexanone, 160 mlof : 45
. etharniol, 198 ml-of diethyleneglycol and 19.7 ml of hiydrazine hydrate is left to stand oo
at room temperature overnight, treated while stirring with 25.5 g of potassium-
* hydroxide, heated to. 200°—210°C while simultanecously distilling-off the volatile
constituents over a period of 2 hours and left at 200°—210°C for 1.5 hours. After
50 cooling, the mixture is diluted with 300 ml of ‘water and exhaustively extracted with 50
_ether. The organic layer is washed neutral with water, dried over sodium sulphate :
and freed from solvent in vacuo. For purification, the resulting 49.6 g of crude 1 --
n - hexyl - 4 - cyclohexyl - benzene are distilled in a rotary bulb-tube at 0.003
mm/100°C, there being obtained 42.2 g of colourless oil having a purity of greater

- 55 than 99% according to gas chromatography. = - 55



hydr oxi de, heated to 200-[err] while simultaneously distilling-off the

vol atil e constituents over a period of 2 hours and left at 200--210C for

1.5 hours., After 50 cooling the mxture is diluted with 300 ml of water

and exhaustively extracted with 50 ether. The or ganic layer is washed S
neutral with water, dried over sodium sul phate and freed from solvent in ‘Q/‘

"vacuo. For purlflcatlon the'resulting 49.6-g of crude | - n - hexyl - 4
‘ary buf b<tube at 0.003 nm 100C,

‘Pigholtaving a purity of greater §5 °

y

cycl ohexyl - benzene are distilled ina

t here being obtglned 42. 2 g of colourl
0 LBBLIL

t52an 98 & aCCOI—u gto "1‘11'?la w“ :”gl l;e;tdylﬁllélny\{) -1- he)j_anws@g@ the startmg maxenal can

as 10

9 The | - (p - cycl 0?13 iR ﬁrbYLglgofcyclohﬁéfm&Q% wgiompsopl&hﬁﬁ.aé hid0
material can be pre péuiethﬂerfecﬂhloudsxs tve.atml nommevlﬂfwhﬂe stlrn -@ifer a period of 10

cycl ohexyl benzéne, Mngesy B Ydf ir ab‘P° 5
chiorige is trea ednmart oﬁm&‘:.%%f agdlaga%&m‘m TR e
mnutes with 40.0 gmdturans mueel;a xnmcuad twith Gt 19Aenel ehloﬁdel ke gﬁic phaseis .

t enper at ur e 5 for zaMws 3b §$®wm mmdle fl!l,l;f&elf‘iﬂm%lp endgma hatgf ther

cool i ng, pouréd int §°c“7f)hbf [ >0l 114 Ilar(gq aci do
and 500 m of ice/ r45° %Eﬂdrtﬁmk%b aLﬁSU'gVﬁ' QBloaNEs aﬁykte ofvirdeliing
met hyl ene chl ori de; pmhte40m"gaﬁpic phase- i s vvashed with 3 - N’sodi um hydr oxi de'_

and, after drying over:sodi.um sul phate, lﬁ sol vent. i s renpved
in"vacuo.. For gurifi Ca}\'s@lﬂmonté?gssg%m t-hf‘gc yﬂ)h@l’fyl)c-rlu-%tdnone it B50 m! oFO lS.
cycl ohexyl phenyl) - rdetifiedslacghobidchyadogendted tat [50%855PQ withr 40 groy phllsdinnmydakbenat 0. 1
mr [err], there bei alM%tﬁi% phllgdiuny) ﬂfdfz 1’10 lhszssee k@ 8P #Pél?,ﬁ

di's

poi nt 40. 00-[err]. 10%1 leg'l; ::re stan t1 Ll'ig lt1 égls agated

cycl ohexyl phenyl ) tyl - B8 - Benz 1sdaved Oﬁﬁﬂibf )
hydr ogenat ed at 50 freoug \m mmf BI)O obinhqaablllmnl-ihem‘m:@hihomwuhhah ieldsB0Bo -
pal I adium until 2 ggfe \:L offrt ﬂ'sf‘fl’ﬁéd‘ Gl FPa‘g’P?)ﬁ has
cone to a standstil ,ea,&"{hggﬁg Qbdortting fol b5 dg y% pé%b'éraatlg v
filtration andzst he sSol vient - (s - bﬁmwmbhem)vanueuta € ubedsds lthd st nﬁ’g?mﬁte alOf 25

crude I - n - carpy af°d435-d°&“ PleAblb B &Y '
200 m of n- hexane% EFL?:E i méﬁmﬂg F ‘g%ﬁd"g r"sti"'fnigca gel

in n-hexane. Elution wt exane co our1ess oi WhICh for
further purification,. is: dlStI||ed |n a rlbdaap ®ul b- tube at- 0.01 -m [

0
there being Ob%oal ne(ger?’gag Eigfd anPre 1€ alco a}%ﬁéﬁgna}e gt roo 3" ‘?P;w n 99(9

according to-gas cho@ig arb catalyst(S/, until ﬂehyd o omeageny! )
- | - butanone- usedaa&nﬂ a&bﬁthblupglkemfermoalofh oge A THeEccaplyspR redoved by

described in Exarrpl §1t l peH é !beﬁh@nedw#ﬂ t&lrl |4 -c(ﬁl ori de35
and al um ni um Ior| (E%:E@ ?%‘?ﬂ r{%eﬁ%" E,Fh‘;

col ourl ess crystal Sca hp@fﬁlethélr%h eatl ifed tary bulb-tube g of
trans - | - nethyl -mnleO° ]_209C,h obejng- obfainedr. 006[310 rod N)h\engy# ))unty xgo

benzene.in 40 of &yed

. : ed a oom ratur
with 0.3 g of Pallagiy eC hﬂ(b?-tgft?}i‘ 5?9&%1%? bémite& d'escy E:Pl?he *

hydr ogenati on cones pteeedings;i apagebph iwlith OEngéfr atlititunypirdaecaniysd Sinlar wérkingapogen.
The catalyst is re atTOPIY lda%ft%ﬁl-“d °ftﬁ@°§mﬂv&9f—-i7§°¢e2r§8$/ q_ftraﬁsvacuo
B 9% at

The crude cis 44 - éir?l t?‘g{:r; cyel :"{l)o ugsprene hagng pHEd ot great“ﬁenzemg
I s dissolved in n-hexamge (35 Byakoiym of DO wW@ty0f

silica' gel in n-hexyshahexyb) men@newqmﬂmxtan@g @rldsarﬂp@wegcﬂfe ratinl Zéli‘ﬁl ess

| whicH, for f pgrd 9" hanylmagne idg (ob ffb *
0 s o Lo " 1 oy S S el B R L S B ot

greater than 97% acdo«:ﬂerr@xehos , 8228 (1968) agrwqadayaratéd)by chromatogra'}hf)dﬂsﬂgaof CI S
- | - metthyl - 4 - gl as dpsgeibegt ereing . n - bUté - cycl ohexyl ): - - 40 benzene

in 60 m of feg'f I ed ?nge,hgnergn?ogﬁnflsaa?%t%? d'%nsa,anﬁferd tmésg&tnm? I -

ethyl -(1 ~hydroxy -4 -n -butyl -cyclohexyl) - benzene in 30 ml of rectified.
alcohol are hydrogenated at room temperature ‘with 0.25 g of palladmm/carbon '
catayst, the mixture is worked-up and the crude cis - 1 - ethyl -4 -(4 -n -'butyl -
cyclohexyl) - benzene is purified. After distillation at 0.05 mm/140°—150°C there.
are obtained 1.21 g of colourless oil havmg a purity of greater than 979/ according
60 - to gas chromatography. . 60
: In a manner analogous to that described in. Example C, 3.293 g of cis - 1 - :
ethyl -4 -(1 -hydroxy -4 -n -butyl - cyclohexyl) - benzene in 60 ml of rectified
alcohol are hydrogenated at room temperature with 0.45 g of palladium/carbon




precedi ng paragraph with 0.5 g of palladiunfcarbon catalyst. Simlar
wor ki ng-up and purification yield, after distillation at 0.05 mm[err],

2.808. gaf trans - | - pethyl - 4 - (4 - n - butyl - cyclohexyl). - benzene
Ing a puri ty of gr eater 45 than 97% according to gas chromat ography
2 ' - 45 The-trans- and cis - | - methyl - 4 (1 -

@o Xy - "4 - n - butyl- cyclohexyl) - benzenes used as the Starting
tterials are prepared in the ratio 23:35 by a Grignard reaction of p -
rrethéll - phenyl magne3| um br om pgé.,gg{pt ai ned from 0.802 g of magy

SIray - —-04 v =07t 0 t . -l B A o p . O—g—5é) Of 4 -
n - buty atal)’se % dﬁel;qd PeE'tn (g E«“Fcfedure deéscribed in
50 J. 0°C eg‘ise’ g}f{ %‘a ﬁ?ﬂg“@”ﬁt% Q'l% by chronat ogr aphy
on sili CW‘}g@dcoﬂﬁlg 6gad d “nmanner anal ogous -to that

-dest&ri bed |TheEsaa hdaclc-liemﬂﬁ -(d)f-hydraxys4~ -1 butﬂ5-cycloheetlh -4 -(1 -

hydr ox gg;cfnes E Prtmg 'epnef;g ‘gyﬁ%ﬁffe ame 3 hy r'ﬁrar f rectified 55
al conol bVt ad Demabins
pal | adi ued4ca;r lwlsu lmesdnonet Sthéﬂaxdobﬂir% tbﬂre\dﬁtmk@ﬁenjﬁ Emmblet(he crude cis - | -

et 2%/ - 4 - (4 - n - butyl cycl ohexy = benzene is:purified. OllAfter :
didPillati oy gt Qt gﬁ%? are obt a{)n thl of col®uriless oil
havi ng ab&'ﬂédetl 3?)19 otg'Eﬁﬁi tlc&ﬁw h %ang:a?urf 81@ as : 50

C hr omat o0 g ythanol-morst Raney—mckel at room temperature untll the hydrogenatlon

manprIRes %as p aptalgealch mobef hy) elotkmgalP%S 'of Cisa. |
et H§| - meﬁma e}?ﬁlé i{’) a%pé%a"dt %Ifa ﬂt:E%a '°Bre"ﬁzene in 60 M of

f ‘colour] ns

rectifi edutﬁ Ghexl) eb ltﬁéfgfeeemhheme:{ca&urn td/gats h 0.45 g of
pal | adi udtre!aatbgraph 1, 597, 990

1052l gl nsert%mtagfzﬁygo keéw%r Sl | ety - 4
(47 i Ldmg SSgof ﬁ%nst }‘éan@ Hc %d d' St%q lation at
. 0.05 m’d rc decserlr]ethﬁherq4arm- liex3l) Enﬁmgnofspﬁ edus| ess oil having a

4 rE CQ?’% 9@5 W
Itmrj;zl@ty Ogﬁg" oggh (g?lﬁwse gvm?{)? tty ?ff%ggi‘\t?‘a“ 2 grled"g"%yl -sycl ohexyr;]e-

5 bénzeneés use as t’f’ue starting materlals are prepared in the ratlo 3:4 by

a Gi gnard reaction -of "-.%tagtrzhmpl heny Inla nfejfllol%ﬁrf;rom ‘de (obtained from
0.802 g @ ]ﬁgg‘}\ %ﬁ”{.‘g pfﬁ I'dr onobenzene in
et her) w[eufﬁ ggg,ﬁ% dgoganatedb¢ f%y‘ ,@ﬁa A §'0m| her according to
-t hé0det apdllsdlgmlc:e(r}?on natﬁml nthé mluﬁhregﬂv{’orked-up and fghg c}:&ntrde crs gill -n- 30

Exanpl e PO n - propyl - cyclohexy enzene is purifie ften st atgzp@tg of trans - | -
et hyl §°§fe l}lw &&eﬂf}; o°gbt ined ﬁﬁ@é{fcd%ﬂfcﬁ HHIAYOES PEEY 7 ene in 30°M  of
rectified adncatheramao foctm!tlaicﬂﬁgdaﬁEidsw’edf ampPs éftcisra with 6.0.g of

et Banol - mypﬂt Rafl ‘i(hxﬁTWeM an -rpsopyl @ exptur bengeneiin 50 hrd- Ohydr o¥fenati on

cones tO“’;%‘ ﬁ't”f#*g”gﬁ‘?e gm&%{grﬁ; 'ggude ﬁ%r%ﬁ n. The

wor Ki ng- -n -pr E;Ed Afier &sifBiin&t C and there are
obt ai nedoowmmzoawwu blle(al‘b mameﬂlals)s @uffcammﬂeewﬂ]hawﬁg putitg of coI ourl ess
oi 140 tra?fsgr@atefltha" ?—:ZIV ordma ta g éFhm“lngf%E gyel ohe #hzene having
a puri tycﬁfﬂm& Doelre 3@&3’@ r.@lat@éa; o}fm %émy 1.563 g of
cis - by & ig ard rehctio dfp- y ph ylmag’hesm ide (oBbifk®hexyl ) - 20
benzene from 8802g Ofoliagngmmstla\mtswdd By enh leD‘ erhelgniene t he jmnner

eri beg t’f?j‘g);v ggﬂ%r’%éﬂl TRioRyLr &b‘]"’&‘ﬁ’ﬁ’“ﬁvi“’c ﬁhef a5°°(§d‘6$ todhtranol 4hoi st
Raney n|c and the crude cis - --.ethyl -4 - (4-n -buty -

cycl ohexyl ) benzene is pur| fExenplelS descri bed in Exanple C. After *°

distillat a'ﬁfﬁ"i ataigecribedyia '&I?' C, 6%&2&‘}‘1&' ns- D86 g of coleurless
oi 'sohaV' ﬁbﬁfﬁdﬁl&fﬁ? {@Béﬁ@rﬁ{edfoﬁfg%gf %%ﬁ (g Td 'bg % o? o] 112

chr omat ogHlladitisi/carbon catalyst, the product is worked- de ck -linethypmnner anal ogous to
t hat destr |(43ed - ok agpdlehesyl) 2be@dzdhe gs pirified aﬂquerdwpllmon at 0.08
0°—135°C, there are obtained 1.849 g of colourless oil havmg a purlty of
' greater than 97°Q according to gas- chromatography '

55 In a manner analogous to that. described in Example C, 3.252 g of cis - l - 55
ethyl - 4 - (1 - hydroxy - 4 - n - propyl - cyclohexyl) - benzene in 60 ml of
rectlfied alcohol are hydrogenated at room temperature with 0.73 g of
palladium/carbon catalyst, the mixture is worked-up and .the crude trans - 1 - .
ethyl -4 - (4 - n - propyl - cyclohexyl) - benzene is purified. After distillation at

60 002 mm/120°C ‘there are obtained 1.633 g of colourless oil having a purity of - 60

: greater than 97% according to gas chromatography.
The trans- and cis - 1 - ethyl- 4 - (1 - hydroxy -4-n- propyl -




n - propyl - 4 - (1 - hydroxy - 4 - n - propyl - cyclohexyl) - benzene in
50 m of rectified al cohol are hydrogenated at room tenperature with 0.6
g of 30 . pal | adi um car bon cat al yst the mxture is worked-up ang e
crude cis - | - n - 30 propyl -4' « N - propyl - cycl ohexyl)

benzene is purified. After di stlllatlon at- 0.035 mi 1 15-[err], thexesare}
obk.ad ed 2. 263 g of coI ourl ess orllsg;tg%r ng a purrty of greater thap 97% 4

. . -G OHS . ri bed
Ex at lodye sg.rsed thes mg rlals are ( in theratio Elﬁ hydr oxy - 4
n -propyl g’é&y ot ,f:'slh‘;f gg@ sl e °bt,a"}ff¢ Rl cohol are

hydrogenatwnlha.tzoegom tne-n]nepyat-u:ryao rhmé)uﬁahgaeéorqﬁag hﬁﬂlbldmlaﬂar bon cat al yst,

the n#xt ureivensinfisempld-Gip' and the crude trans - | - n - propyl -42 (4 -
- propyl - cyclohexyl) - benzen yyified. After distillation at 0.035
mm 120- 130C, Ihafismnar éha @lt@ﬁﬂ?ﬁ’es&%'éd

40 of hygrexyt-et - o hdut ?%M@MHWZ;Mt "ml:bfrm yire

10 Tip t BRI T £ et P opy!

cycl 0 exy| purified) CA¥? Hrtilidfiof Gt D2 Lrhve/s (Laﬁ% e Bheathedl ms@ gpbepare in the
rati o 28: 290!day1ess @ili gadngl a gmeity of efeatep tham 97/opraoqaydlmg qohewl magnesi um

br oni de (o rS{“#@STaP‘TYoT%% 227 g of p n

r opyh - by gRBNEE r?‘;ycmt?,érréf ”eni'ti:“%t%i‘r%%‘?%dét”m. i - oigo -

cycl ohexanmdmsgeﬁt&tem racmoé dﬂguﬁe@vn hbtidi Sargm/mtysn thkexanpl e

Exanpl e G ixtyge buty] b@dlohﬁy C 2. 292 g of
trans - 1 lso?ﬁfr&soxrf;%?r:sg}la i?r?t;t %1 ding to t%?hr a exyI) -
benzeoe i n 45THetranb- abdcis - (1 F19@tdxyi-a & yoldhexyl @geméded at 20 oom

t enper at ur gs ﬁ{f starting mteglgg{are xgéx;a:{rled in thﬁ@tupz)ags L?dlw&af%gﬁ;waffl yst, the

product is I n - propyl

cycl ohexyl ithér Rﬁ;‘il@%%"?m“ bk r)g,ﬂ °f€§l'"st tYat‘iyglﬁ A0 [err],

there are obtai ned 1. co our | ess oil having a purlty of greater

t han 7% acc ]"gg@}ﬁ%ﬁ%ﬁ s Sipatropy of the i BNNEr 22nal 0go
to that deggi, m z%éé) at@fghgwﬁgaclem%? ?.nyl - 4- (1
hydr oxy- 4aboufi66°CP AP moreGp ﬂzramrar n rectified

al cohol are hydrogenated at room terrperature with 0.73 g of

pal | adi um carbon catal yst, thg wor ked-up and .the crude trans

xy+Ro- benzene {1y purified. Afte

| - ethyl - 4 - (4 - n - pref
distillation at 60 0.02 \$&Hfre are obtained 1.633 g of
colourless oil having a pur| ty of 60 greater than 97% according to gas
chr om&t ogr aph‘yhef‘m&t‘ &gﬁq{ hyfrogen OU“?EGM hain ajkyl Hro‘ﬂdeliy'w&xy 430 n-

I - 1, 59#% represents other t an hydrogen an ohexyl ) -
propy mu of carbon atoms present in R, and R, together is at y
benzenes u&ﬂdnf&ﬁsﬁeﬂﬁox&tr&hﬁdré@dﬂﬁ&rﬁ[d opirg Agems.pr epar ed I n THé ratio 11:16 b

nar d_r ehétliasid coystabmixtuse ppeprdingo\claign lnwhereis theradtitional depirgobt ai ned f r on]
0. 80289 of 28GR ASOTRPUR ] ithrygen ’ﬁbf%’ﬁg% g of p - ethyl - bronoben¥ene in
ether) with 4.206 g of 4 - n -,=at0pyl sycl ohexanone in ether according
the details 5 gi ven ign EX
5 Exanple H In a manner aral

desérl bed in I(:'xarrpl e C 3.069 g
of trans -(1 - clohex Qj‘enzene in 60 mM o

rectified al 0‘6??61{ c&r %‘Ydrﬁqﬁ‘%@‘f%p %,ﬁfsﬂ 73 g of

paI | adi unt car borgua,gﬁ hyﬁta,lko'& éo ning a toth fu{ okt U&ﬂfo& mr;p and t he- crude
Cis -40(4 -ami/or axempbund ofythé mwmrmulabenzene is 10 purified. Aft4r

distillation at 0.02 mm [er there are Qbtained 2. 351 g of colourless o
having a purity of gregater Z]:@ acch RO to gas pmat ography I n
manner anal ogous to that adg o 63 203 of cis - -

wherein Ry and R represent stralght -chain alkyl containing a total of at most 6
carbon atoms,
andfor a compound of the general formula

45 R7—-©¥—<\}-R | avy 45
/A

th Exam BIOOBI. tﬁh§ ha-vr ng a puri tyf

-

remp—

_
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15 hydroxy - 4 - n - butyl - cyclohexyl) - benzene in 60 ml of
rectified al cohol are 15 hydrogenated at roomtenperature with 0.75 g of
pal | adi um.carbon catalyst the mxture is worked-up and the crude trans -

(4 - n- butyl - cyclohexyl) - benzene is purified_—After distillation at
0.02 mmi[err], there, are obtained 1.608 g of colourless oil having a purlty

 varony 4 0 Bary °§§EF8LZ§CY> “oenzencs oIMMHIIITAL . ngO

materials are qriepared in the rati o 15: 1@1139179%Gr|gnard reaétlﬁn bf *

phenyl magnesi
stB g ma I'€ prgpare gg ratio I1:16
Ertp s S G

5.699 g of bro‘h@benE? ?
cycl ohexanone in et g(rz

VHAT WE CLAIM | S: - with 4. 206 g of 4 - n - propyl - cyclohexanone in ether accordmg to the details 25

1. Aliquid cr?stal g‘h‘?'&(‘f‘tﬁ"é‘“l’r‘a\ﬁ ng positive anisotropy of the dielectric =
constants, said mxture containing a nerg, PiC material having a clearing
poi nt about Terr], onelncwmmé@nale@@mdadaicn &iin Grasplat, 3089 gof @an30 (1 -

wherein [err] - and XY sént)' htﬂ-tﬁhmme(b#l lare - _ ;
provi ded that ﬁ: anﬁ mgy ﬁ}?ﬂ?%]{" %‘gﬂiﬁ GRS ihi@an o
hydr ogen and t at t edJmet iAok 200 0P LRk POSEE 4 an -
together is at nost ctﬂpurt;ssd oilj ha\till%mr epdrityomé greaterortlmnadl%t a«;cna!ingdmnpl gvg '

agents. 2. A |iquid®¥P atpgpohy cGo in
o onat Goni. S SR eI Rl Y BB C BT
35 wherein [err] antydregendted: apbeﬁem esdnrramghtws laaof paliakdiayhy caﬂmtcaamtntgea :
total of "at nost 14méxsurpénw  and te ’trﬂ tlwtsét-rcml t(yl)cmmm kyl -
and [err] represent?ofgfj oﬁfaw i;ﬁ;ﬁ@g}' %:‘% flﬁlg ’f6°§tg st 8
carbon atons, 20 ﬂdhs-&n& eng@ Benzenesused 20
40 wherein [err] ands tRe staxti ge@@nalsalterpm fetl-ic thairaticallSH bye@mceardtreragum dfot al
| ne
of at most 6 car bonpgmtmmmt:‘ﬁ: RSP0 )s G amarm i s

(1V) 45 ether according to the detalls given in Example C. - -
11 cyclohexyl) benzenes use t e startlng naterlals are pr epared in
the ratio 11: 6 by a hen Ina ne3|un1 25
brom de (obtai ned f '

%ax:ar:c i ks g@ggm;ttﬁr’gg i

ethyl - brormbenzenebduas@ 6k nerallform@k O

cycl ohexanone i n.ether according to the details 5 -~ givenin Exarrpl e C-
5ExarrpIeHInamanner anal ogous to-t, FTRed in ExarrpIeC 30699
of trans z (I hydroxy - 4 - n - - y-6 - Rz- benzene im 60 m of
rectified al cohol are hydr ogenat ed at te eetAhture with 0.73 g of

pal | adi um car bon catal yst, the 10 m xture i s worked-up and the crude

cis - (4 - n -3%utyl -whewinR g}
distillation at 0.02 mﬂ[ﬁﬁfgg%og
having a purity of gideatdesired a;s c rorra
manner anal ogoys to t han liqeideryistabmixiure derard k@c@,lm% vﬂ@ﬂmgtheaddiﬂoealdo(nhg- 15
hydroxy - 4 = H - by 2 cepppugd ok heygererpldpmiie in 60 n of rectified 35
al cohol are 15 hydrogenated at roomtratu e—\ith 0.75 g of : -
pal | adi unf carbon catal yst, the m xtuLg A I apd the cru trans -

(4 - n - butyl - cyclohexyl) - benenc off, After distil I Ytion at

0.02 mm[err], there a‘&'eefothtgral ned 1.608 aOf lkrl ((a)gtsammgll Qlawt,r.}gost

purity of 97% accordin B’g? yic and
cis - (I < hydroxy - 4 - ;?ra.gm&ufm lkory o bah ‘Irf'%‘:,‘f“t'ia‘“ A 3@@‘."@"’“5?}3 as the
starting naterdoal s arda)rrartepmomﬂ ofmhetgeeemlaﬁmmxl&S 16. by a Gr| gnhard react|0n4o

— cHeN Rs an

wherein Rsand R, represent stralght-cham alkyl contammg a‘total of at most 6
carbon atoms, .
and/or a compound of the general formula "

%}fe' (gE‘hzttrml% psstramt-glamlaﬂqyb drovg¢$a$é ' I .
ss oi
2t UL i S bess oil

I_na

p.




phenyl magnesi um brom de (obtained from0.802 g of magnesi um shavi ngs and
5.699 g of bronobenzene in ether) with 4.628 g of 4 - n - butyl -
_cyclohexanone in ether according to the details given in Fxanple C 25

'V\HATV\E_HMI\/IIQ_ 25
1. Aquu iﬂﬂl staI mxture havi ng positive anisotropy of.the dielectric

stants nt ai ning a nematogeni ¢ material having a clearing

re conmpounds .of the general formula 30

G
qoijnt  abo
Abenein [err] represent hydrog,ggﬁgg@ straight-chain al kyl', prqyided that at
) T - - izt hat t he
nunber of . ¢ at ik hayetbe signi 'W“f‘eﬂcf‘]rd‘é‘rtﬂk[ é?drlft ?Hﬁét“ﬁ P i s af—=rest-9,

and, if Qte%raﬁgargan@emtt SFR6Ger@ ikt RARMg CAPREM e RUMOS 6F-at Rast A | i qui d crystal

m xt ure alzcbhmchrrng to claim1, wherein the additional :doping 35 agent is
a c?arrpound .‘Df%}hﬁ_ g]nxttprgrqqmr@ng to claim 1 or claim 2, wherein the” 35 .
wherel n PG 3 SRR st ab%h"ftft\itt& nellikning a total o
at nost Afmelan RopresthORETn Amoh! ot labSi BVASE B sbotd gt - chain al kyl and [err]

represents StA aqlgdttmyethlanntued cgsuging doi ey ‘eriergd cheimot tl 4 wtlusive, m)st 8 car bon
at &%s, 4@herein't Eﬂ‘ﬂi pggsert ik Ry astbRofekangpgrifies in the

I
40 wher ef?{nﬁo& Jung I(;;ttlelélsi& ur f&f)ﬁﬁﬁ b a§§ 5@ taikhRids Bkitle, cONt ai ni ng*a
tot al of whdreiftigicofip@mdopformuilonis 1 -a a (csmmtawndbefzertehe general fornula

n - butyl - 4 - cyclohexyl - benzene, l - 4 - n'< butyl -
B
Eén

12 'ﬁhereﬁ’f‘f‘i‘% 4l 4béfﬁf“fnérirr‘lé§ﬁ‘t 3&@ cgﬁf‘@ﬁdnto [ePr] and [err]
earlier phpyl @dgi,aylm.b n,prgaﬂr.ccyaei.e@pt bérzeeOl vént m xture havi ng
a speC| f1c T.o% ligtidnysalohixbire iueasﬁng [terny onshofictaims Bto 6 inclusive,- 3. A |iquid
%ﬁu sseurtée Aerypernicgmaterial inpRs pr W’%F‘H‘?Rﬁ’f‘%’s ihs &rtel he 5 corrpound of
- present in an _anount of "about 1 wt.%to about 20 Wt.% 4. A
_I_| qui d crystal mxture A coNdi lr}:rgﬂ'_htlo_ c 3 _V\/nerel n the conpound of
~formula | is prese Dunt oW T M. %to 8Bout 15 wt% 5. A
liquid crystal mxture aees dl ng -t o apy=dne.of .clainms | to 4 inclusive 10
wher ei n thewlruﬂabqt, réfresems lBpdightichui® al&ﬁl&foﬁﬁtmﬂgm {ocs ea]rbca;ruim{.err] taken
toget her in t ftaighterhaio nctomtﬁmfner"rrm d qarbog-arorgs,” s@aigh -é:ﬂ#lqw d crystal :

- mixgure accorcﬁ'%‘g‘y&é‘i% %&: "b “3l§‘°§s|ﬂclsﬂ§‘f5 alWnereh{l t he'

corfpound aQfjorf 1{ *cycl ohexyl ‘benzene, I < n -
butyl - 4 - cyclohexyl benzene ' 7 nethyl -4 - (4-n - butyi - 45

- ..cyclohexyl) . benzene, thyl - 4 A butyI cycl ohexyl) - 3
benzene; | - 15 mg—p .”‘rh¢%‘i pr-opyl - cy¥Dohexyl) - benzene,
- ethyl - 4 - (4 - -'CyC|O‘ﬁn - benzene or (4 - n - butyl -

. cycl ohexyl) - henzene. 7. qui.d cryst al ntxture according to any one of

clains 1 toVk “15’1 oS “‘S?%ﬁ? "tﬂ%"n{h) ?‘ﬁ@%tﬂoﬁ m"é'fqnﬁlml s one or nore
CO”.i@OUﬂdﬁn&ir on %é fthe rdula 30

20 wherein [err] represents straight- chal n al kyI cont.ai ni ng 2 to 8 carbon
atoms, strai ght-chai n alg cont ar ni ~t0°7 carbon atons, straight-chain
al kanoyl oXy cont airyA @ ScoaH oRENOr Str@ilght - chain 25 -

al kyl car bonat e cont al ni 2rr]. t ocarRQen/at ons, 25
and/ or one or e conpounds, of t.he genera rg; re| n[err]
represents Sl R s iR R o o

st rai ght - chai nliahwjoxg acéRdmhe T 0ol 3i RarBEn Zatbifs sﬁagmﬁam at oms,

and¥isor one or atkylcerbomatpoantriing)d ta Hec etems, formul a - . 35

30 wher e?"ﬁ‘/"[ré‘t‘? pr F‘éf?r"é’gt?ﬁ't“sdsgf?‘élgﬁtﬂa <f‘|’f§!“H‘ al kyI cont aining 4 to 8 car bon
at ons,

-(vm) . .

-"wherein R,;. represents stralght-cham alkyl contammg 4 to 8 carbon atoms,
o straight-chain alkoxy. containing 4 to 8 carbon atoms, straight-chain
40 - alkanoyloxy - containing 4 'to 9- carbon atoms. or- stralght-cham : 40
alkylcarbonate containing 4 to 11 carbon ‘atoms, ' .
and/or one or more trans-cinnamic ac1d esters of the géneral formula

RB—O CH=CH-COO CN. (IX)



straight-chain al koxy containing 5 to 8. carbon atons, straight-chain

al kanoyl oxy containing 2 to 8 carbon atoms or straight-chain 35
al kyl carbonate-—containing-3-to-|| carhaon atons. 25

and/ or one or nore corrpounds of the general for W|W
represents straight-¢hain alkyl containing 4 to 8 carbon atons

strai ght-chain al koxy cont aining 4 to 8.carbon atons, E‘mma \ﬁm‘m“l%
al kanoyl oxy contai ni ng”> 4 to 9 carbon , atonms. of" st r\m

al kyl carbonate gpntaining 4 to 11 carbon atjo®pggeand/ or* orfe -or more

aga\r/]\/rsre(r:lalngape(r:icrgp;;;tg,gﬁgoé,ﬁg,é’feﬁ s frf% 'i&‘f %ﬂ’gf%rw?fﬂm BoB4r bon

atons, and/or one or Rnor.e corrpounds of e general rormul a wherein one of

[err] and [err] represents-cyano. and /- 3 resents straight - '5
chain al kyl containing 3 to 9 carbq @ /ral a| n al kox Xx) - S
containing 2 to 9 carbon atons or -straNght/chdja- Ik onxy contalnlng 2-

to 9 carbon atons, and/or .one or .nore conpounds of the general formula 10 -
wherein one of R, and vheseinjone of e@r@ rRisrepagepn moasdthaptyhltremwstadn

10 containing I°to 7 car b%—?}a "%‘Ej‘b gﬁﬁ’ 'Er’.t%%‘ﬁﬁ‘ @%}Lﬁé B O’fy to 75 :
carbon atbns or straight- tdibon con ni n car ol atom;
and the ot her repre@eﬁpsomn@randnmedmfthe ge\felahﬁbrrﬁhlaepresents a nitrogen
atom and the two others represent a CH group, 15 . and/or one-or nore -
conpoundss of . t he general fornula o z X=Y 15 wherein err],
and [err], represent straight-R;ged . ) -r/ng\ 7’L0 carxpn at ons,
straight - chain al koxy containing | ; ] st th ai ght-. chain-

al kanoyl oxy containing 2 to 11 carbon atoms of strai ght chain 20 - e
al kyl car bonat e!®ont ai niwhgrein tone of RardmdnRat msandhm&en,eptrmmam alk® 10

chlorine, brom ne or neth§pmtadnglée 7s Atomsy d@ #tkexy ¢ OHEaHé“

fornul a wherein [err] rep%ﬁﬁ%ﬂﬁ%‘éﬁﬁ% i 'ﬁ‘ﬁ%ﬁ%a%?. e %%Efw EafgéS
carbon atons: 25 . @itrogenl atopuiadd ﬂreywba;themrxﬁwsfeﬁt @cﬂog o any one .
of clainms | tol¥ i ncandier gee ormorgispmpoundnelthegengral fogmulabut y| benzor c acid p'1s .
- cyanophenyl ester, p - n - pentyl benzoic acid p' - cyanophenyl  ester, p - -
n - hexyl benzoic aci d p - cy enyl est erj _ - RENZOi C aci d p'

- cyanophgnyl ester, R ) ) IVE, : ?fgi m di ne, 5
- n - heptyl - 2 - (4 - éb andphenyl - _
cyanophenyl) - 5 - (4'-'n - butyl phe y-I)-- 30 pyrl m-di ne I - )hexyl -
4 - cycl opexyl - benzene and: 4-- rret hyl - 429 - pentyl - bi phenyl 9. A

liquid crystal m xt Urevfﬁ&%ﬂm %&Lﬂ‘ 8 %ﬁm AhSing 17 calbdh

-butyl benzoi ¢ acid-p' - cy@ﬂ@ Utlch abdoxy So "g@/ﬂr% carlﬂ;ggat °\‘Qtyigm.nzm c
acid 35 p' cyanophenylianeakmoyloﬂsec@ﬁalms otp 1-1 aarbon hatonysl restmightehaini d p'
- cyanophenyl 285 ester, El'ﬁ °°/r§35‘tam“ii¥ tﬁe‘r&t‘sﬁﬂlﬁ’érﬁéw&:a‘é’cr&b fspresents " 2

cyanophenyl ester, San%r ero%’l rerg engraffo('rﬂula cyanophenyl) -
pyrimdine, 17.91 wt.%5 - n - hept y -~ 2 --(4 ~cyanophenyl) - pyrindine,
14.83 wt.% 2 - (4 - cyanophenyl) -k ( ~buty R{ enyl) - pyrimdine,
5w.%Il - n- hexyl - 4 - cyckofe bey 3\ au D0-—cN W xR - :
methyl - 4' - n - pentyl - biph€ny . 40 10. A
liquid crystal m xture according to any one of clalms | to 7 inclusive

wherein.R,, represents stralght-cham alkyl containing 3 to 8 carbon atoms.
25 8. A liquid crystal mixture according to any one of claims 1 to 7 inclusive 25
+ which contains p - n - butylbenzoic acid p” - cyanophenyl ester, p-n-
pentylbenzoic acid p’ - .cyanophenyl ester, p - n - hexylbenzoic acid p’ -
cyan Iphenyl ester, p - n - heptf'lbenzmc acid p’ - cyanophenyl ester, 5 - n -
_ penty! 2 - (4 - cyanophenyl) - pyrimidine, 5 - n - heptyl - 2 - (4 -
‘ 30 cyanophenyl) - - pyrimidine, 2 (4 - cyanophenyl) - 5 - (4 - n - butylphenyl) - 30
pyrimidine, 1 < n - hexyl - 4 - cyclohexyl - benzéne and 4 - methyl - 4’ - n -
pentyl - biphenyl.
9. A liquid crystal mixture according. to clalm 8 which contains 8.7 wt.% p -
: - n -butylbenzoic acid p’ - cyanophenyl ester, 9.84 wt.% p -n pentylbenzorc acid
35 p’ - cyanophenyl ester, 13.35 wt., p - n - hexylbenzorc acid p’ - cyanophenyl 35
. ester, 15.02 wt.% p - n heptylbenzorc acid p’ - cyanophenyl ester, 8.35 wt.%, 5 -
n - pentyl - 2 - (4 - cyanophenyl) - pyrimidine, 17.91 wt.% 5 - n - heptyl - 2 -
(4 - cyanophenyl) - pyrimidine, 14.83 wt.%, 2 - (4 - cyanophenyl) - 5 - (4 - n -
butg'lphenyl) pyrimidine, 5 wt% | -n - hexyl - 4 - cyclohexyl - benzene and 7 g
40 wt.% 4 - methyl -4’ - n penty‘i biphenyl. 40
. 100A 11qu1d crystal mixture according to any one of claims 1 to 7 inclusive




1, 597, 990 14 which contains 4' - n - pentyl - 4
- cyanobi phenyl, 4" - n - pentyloxy 4 - cyanobiphenyl, 5- n- pentyl- 2' -

pyrimdine, 2 - (4 - cyanophenyl) - 5 - (4 - n butyl phenyl) - pyrindine, 4
syano - 4" - n - pentyl - p - terphenyl and I - n- 5 . hexyl - 4 -
v lohexyl - -benzene. - 5 11. A
qpii d crystal mxture according to clalmlo WhICh con‘tal ns 37.44 w.%4' -

ipentyl - 4 - cyanobi phenyl ,15329@5 wt 4 - n - pentyl oxXiy - 4 -

ymmrmw—w]- = e l 4, { dllUplIbll)LL) -
pyrlmdl'ﬁ ¢ E o5 pengl - Q}?P ipHe X,.gﬁ’ 1) - \yrimdine,
11.31 wtps ‘g ] ;Qophg:;})y %/f'& g.apﬁ ) - S 4 lihuiyl phenyl) -
pyri m di lsufylpth

né, 4 -eyane 4!' pen@D n --terpmylydnd 1 - - terphenyl and 5
Ohsxyll-be A dd gy d crystal mixture

: (i 2%%? Eﬁ*“é%%?%'@ \&%@CB pen ony bugyl benZO| c acid p'

W .9 | -hwl- ‘hex
accordin

- cyanop ﬁayl hes ,eglsat Wh.-%pefityt - 3 - (4[0dyhnd lgonfynﬂmlmk p = cyanophenyl
ester, 495m$¢5 Ya heptyl ~2 hdx Iyztnenlzeo 1 - mddl , L 3 ]1§ ester,
14188’ Wth%' gohenyf) -3 th %aé)agﬁéﬂ ghue, 7 ter 16 W. %5 -
15 n - p'éntpl)ffth%d rgté mlxtﬁ ﬁé‘%lc)alm Smifch ‘50 . % 5 S 1 L
heptyl -n2buty zmcayarpop h)nyi esodr 1 9.62ivd 24e nl@eﬂiﬁbaﬁon@/@@d (4 - :
cyanophepiyd yyanopbenyl T, 13:1)5- heyyl enw n -y hexyl
- A5 ¢y ‘}* %i %g&d“{ ?ggp Ziyl- .- pentyl -2

bi phenyl ¢ granophenyl) id, Qr.y@t.adya.mpuéxur)e sac@oring to claim8

whi ch cobﬂtﬂphmyw 6ytmndi% rﬁ wt. °/ 20 m- hex}du-t4y+ oreleheyyL- benpaegnd 6 cyanophenyl

9WV% | t 13. 20
\?\,ts_ 6@ p %éﬂpﬂgﬁ%l mlé(’t'u € ac gﬁﬂg tS 8&31 %91 J%Ptamgxawwny et er,

"nbut hn ester, $lb&izoic acid. 85 W . %p - n -
hepty eﬁrzoe @jhb lpster llzxmmm m;oleaa‘gpmc @henyh - pentyl - 2 -

et et ARG

ut yl HYHJ’@ 1 -4 ncycl yl-benzéhe-amtycl ohexyl -

benzene szn 44-mt~.th ~44'-- -blpfh'en}d l 14. Aprocess
for the ool A ot ;:3: s tadonfitile wedb iy 0 oy Gre'r

cl gpns In&@rl lﬁh ofﬁ?ﬂhﬂ%‘lﬂfd%@e%ﬁe@ﬂﬁﬁbﬁ ok additigndl he n3amat ogenl c 30
materi al dyp teorrpoun of formula | and, if desired, with.one or npre

addi ti onaI 1533n dbgrm@tugenmasatuqosntamse|hee€ pryste) izterges %hi98R at us contajning a
| 0 oY AU Mot SR yd il ey O ety B dr (0 13 I nclusive
16.35A 1 OLRinsONoQ8li chi%ﬂ@ al ni crysta mxture as set3sforth in any
one of 35 ~claims |- to 13 |nclu5|ve
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