EP O 442 266 Bl Description The present invention relates to novel tolan
derivatives to be used for a mat ggd glyss 9 §f €Ctro-optical displays, to
liquid crystal conpositions contal n| ng them and to liquid crystal elenents
using them 5 Liquid crystal display devices utilize the
el ectr o- meseripston ef fects of liquid crystals, and the liquid crystal phases
whi ch are used therefor include the nematic phase, the chol esteric phase,
and the snEteipesgritdventiol Indatesi to [viows) taan Stedvativel it he iussdnforss maledat|fyr elesiatopital
present displayseto liguidsdrystahtompesition$ contaipjne themeanditnligid erysteledflamente gsitgothers. TN) i n
whi ch € he riévistanstabtisplay deyjcegtutifze Akecolectrp-optical effecissaf difluidicrypais pndithe iliquidscrirtal
t ha_fol | ewsmwfaﬂ\mt'sgg dhgrofor @clude the nemgaliy phase thrcchelgstprigcrhasenendith smectic phagey
have a | W effn'amsmﬁew 'P'aqénostawaa'w \usgd ptrheesend fsythe gisiops! serpatip epgﬁnernaﬁeamﬂaﬂsd
they are'q® '"r"@@BF’\?lnﬁ’g ic Phase % ulilizghi ch result in little tiredness of the
eyes even By %i"*ﬁ??def'ﬁen‘ébw'%ﬁﬂfv@ﬁ?ﬁ%sequently have been hitherto
enpl oy®d i the % aud o deV| ces, various neasuring
| nstrunent ﬁ R“F 'lé’v':' ele n@r@é ‘Tur%u ar
ooy g o f “m%w%%mn%
el ements, r@eé: fl rlléu)@nt; % tha;d% s'\-[ug h I| Wﬁ%ﬂlc ar, Jeg
wel | gg bllﬂa@ uéhd I ?hﬁVng% Qr'bus0 1 Y pforlai% are
At t 1 act | NOydrd GloBRRHd) Bs asmaermacnshmn brSJB i el oK A o
As descr i bRglesaRg ¥ntidni & display deiRbor 1@ Ao GHRV hQQ@sc#b%&%b&@EIﬂuﬂﬁﬁg I'dﬁpl@y
vari ety of déice Ko bedidisdd @ aaRdty eﬁtewe Manki iR diBlickiioR HEIBS tevedt willRy §Bablkcrease
i ncrease futtiohrutird. Aibugh Ghe oRbradeNES rddIRodTBIAREE CAEhIShAHSIs V&Yl dbdeRding 6 the
|'i qui do Cr yabbwdl fadws e folldwing\ohéryctaliefRe Ry B considéréttbasic, necessdp Wik ih difensablel he
f ol | Lowi ng tMarcelaing/stabliiiyagainsyoaband tight as wleiras dlefificilyCand RBaiiicetar y, and in
di spensabl 2 Theltembigatare Fange fagpracsicahpselis dige.agai nst heat and light as well as
el ect ri cal3 yheglettro-hpticdl cesbdnge sided Fihight enper at ure range for practical use is
wi de. 3. Thdhedrivieg valtagede lowal response speed is high. 4. The driving vol tage
is | off 25 The dse iTHhe vpliageslighhtranpraitignge ¢ fi jstipstis shemnandi the tamperaterh depeodeance
stics is stidiefrresheld valypdhareohfhereinfior wieedie ag ¥mdesedl. t he t hreshol d val ue
t her eof ( Hia/Thq fAagerokihe viskalang dF“["Be as ferr] is small. 6 The range of the
vi sual an Ae"‘i"g’e\ﬁﬁ’fd jguid & Wﬁ'&@@ éf"srv %Phﬁfae 'Fdl yo mwehhevanr 'qe'ﬁecrvsta'
char agt eff '19 0 WHED, 3R ; (? ldo actopics | cl °%F°"?PB <0rdep dBn
whi ch*6af3 % Edgﬁ:é{? sé oy §9’F‘E ?p‘fs '°'B "59 ‘°§ 4] E‘dsth H'ﬁe“nlfq"'d'l‘ﬁﬁ?' in

C

oun
order to e n in

a/.n "%oe 9, fra o e i crys] 93
whi ch s el hlecks mla g, s"’ .m kﬁm gy qp? °6'§
crystal HOmAMIRS ok ﬁﬂ obS u;a% Pi.ff

char agd epdight havind megan 30%c Hr%Ha Srwr% tau
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referredndcéssag. C-N point) or a nelting point at roomtenpera ure or Inth e
vicinity taRdsresiely, #N6ldét th isslislyCbharadtérist) 3 GRMP AbUatht Of theilldwind rehisH Bdtwosn teei ght
havi ng t iespohéel sppei (éreiiteitor refbirdd 10 as APthE visdoBityQlddR (hefeMaffl tefdried & dsinf]dhdlthe eyt al
coQposa t gaprihdnainaiter gef@roditades d):enper at ure range for practical use, a liquid
crystal conpound having an NI point as high as possible is necessary.
Alternatively, in order to satisfy characteristic 3 taking account of the
foll ow n rel ati on between the response speed (hereinafter referred to as
[err], tHeregponsespeed mishleincreaned i ander tocdecreese ol Mergover ingpractieally §sed gelld, in brdercel |
40 g% torRevent ﬁsnefaé?" ?fe'mefeeef fringeg en fitp surfagg pf] cellsy whigh-igpainthe appsar@rre i sellshe
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so that in order to decrease Vi, a liquid crystal compound having a large Ae and a small K is necessary.
The object of the invention is to provide a novel liquid crystal compound with which a liquid crystal
55 composition having a low threshold voltage, a large An and a wide temperature range for practical use can
be obtained by mixing, one, two or more nematic liquid crystal compounds or non-liquid crystal com-
pounds.



enabling the value of d to be made small and the response speed to be nade
high. In addition, in order to satgsipwussbgéasteristic 4, the threshold

vol t age shoul d be decreased. However, the follow ng relation hol ds between
Vth, the elastic constant (hereinafter referred to as K), and [err] 50
[err] so thatheipresait theentibroresidssireasd c/hiounds réprasentell iyrtjasgentraldgmpldund havi ng a
large [err] and a small K i's necessary. The object“of the inventionis to
provi de a novel liquid crystal conpound with which a liquid crystal 55
conposition having a |low threshold volta a large An and a wi de

t enper afure range fqr _practisal wuse caryie ai ned by m xing, one, two or
noresnematic |i qui dacrygﬁ afceéongglfn&:s -&9 nom-1i quid crystal cgn)r pounds. 2
EP 0 442 266 Bl The present invention resigdes in novel conpounds
represented by the general fornula: [err] 10 (wherein R represents a

straight chain alkyl qroyp. havi.n to 10 carhan 0 i.ndi ei t her
or 15 of? s‘Y"Pfé?"éabe(???a?"%aah%g'ﬂmrc}é%? %‘é"iﬁr{’ P having g{%ﬁ c?)r?g"ﬁ W ?ﬁdg@%ﬁ%ﬁed t hat
t he cycl ohexane ring has the tranmf iq%urat '1}2), and liquid crystal
conposi tions containing them As n 9 t FRARAT | owi ng schene, the

conpound (1) of the present invention can be obtained according to

foll ow g RIsREE GbA? Bndk FePesents Rfirchen S RiofRITRIBHAENA that khel GyclbiRRde Gflg inBs the trans

di chl or omedohyglrationd, bk iie@b BQRallcerpadir Ebi@nisy tRerd.r | phenyl - 20 phosphine to
obtain the cRéMBRYMIG (189 Tollswhidschemd, o GErARICh) (o8 )the Prescafildntion Ban be obtained

t et r ahydr Qfcetrdiny tohdidwikgLpirgtuctioh bBsim t 0 obt ai n t he conmpound (4); Step 3: The
conmpound ( 5)stepSt:rMacdomgount (2)CietreattedCin CHicMotometharai with cariboo I tetchbrotnivie odmt atriphetyre
conpounsgb ( 6 )phosfiito dbtaid the caapppalidxl (6) or the conpound (7) is reacted in
aceti c aci d Swpt2hTreedinpmma(3) is rdactediindetebdfoafuranovith ditel lithiun to obtain theicomenandii4 sal t |
fol Towed by StepacTrersgmpaundh(Shia kdacted to aeatic dcidiith ipdinecabiofiderte eteimihg corarsueshilai n t he
25 conpo$ted 4 Be; co@peynd §9) omhe corereprsLflds (aagted in acqtig @eis withypadiymy nifete @atBilvricd
(8) in NN diaeigtorfome adizaapim alt, follqwae byyreacting with syifurigiacid pid RokesiNM B3R RicRiEN the
pal | adi #m (cemppd @i de, cuprous iodide, and diethyl amne to qbt ain the

com pound E¥p.5: Bp compaund 44 issigacied with the qoppeying 45) in i i-dimethyliormamids in the presence
_ is(triphenylphosphine) palladium (It) chioride, cuprous iodide, and diethylamine to obtain the com-

pound (1).
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Flerr}] [err] perr] [err] 15 [err] [err] 20

[err] /CH3COOH [err] 25 EP O @47 2ee[pf '] R A-(0,-CH=CH [err] 35 [err]
[err] 40 [err] 45 The Figure shows a liquid crystal elenent used in the
exanpl es of the present invention, wherein 1 and 2 are gl ass substrate, 3
is an electrode, 4 is an orientations-regul ating layer, 5 is a polarizing
plate and 6 is 50 a sealing nenber. The present invention wll be further
explained in detail with the aid of the follow gggex%m)l eg Ijerei nafter. 55
4 EP O 442 266 Bl Exanmple 1 (Synthesis of th onpound I" a) Production
of .4-propyl -3' -fluoro-4'"cyanotolan: 5 Step 1: 'gn 180 nml of

di okt or orret hane 60 g of carbon tetrabrom de wa i ssolved, and at 0 C or

| ess 93 g of triphenyl phosphi ne was égaégﬁ"ﬁ?@ﬁe%‘ STEP23 g of

4- propyl benzal dehyde was di ssolved in 150 m of d®& chl oronet hane, which was
added ,dropwi se over a period of one hour. Agitati B was then carried out at
roomterrperaturefor o] fter_conpletionsef t re i on,

di chl or onet hane was di gtl nga ik S 500 "K° 'e'xﬂﬁé ng added to the
resi due. The crystals were t_-ltrat ed and then wa ped wi th hexane 10

three tines. Hexane in the off and to the residue a
smal | y@gnount of hexane_was added, the crystals re filtrated, and hexane
inthe filtrate wasAd{sd+tHed ¢2). The resi due was subjected to vacuum
distillation (120 to 130 * ¢4 mtHg) to obtain 27 g of

4- propyl - Af i - di STEPOSt yr eCBr« SPRPP2: In 44 m of |[tetrahydrofuran 27. g of
4-propyl -flfi-dibronosfyrene was di ssol ved under |n1tNagen.H: 804t 0 cool to
-78-C20 200 ml of a butgl FCHHClan hexane solution|(1.6 nol/1) was added
driopwi se over a 15 peri od of one hour. Agitatfon /eH:CO@H carried out at

room tenperature éo& {rn;z &?(SF a hak;, hour. After

4

2.CusSO4 .5H20
25 STEP 2 l BuLi/THF STEP 4 KCN.Hz2 0.NaHCO3

R-A-(o)-CH=CH (4) ¢ C He /CHa COOH
X
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STEP 5 | [(CeHs )aP]2PdClz .Cul
o ) (Cz Hs ) 2 NH/DMF
\_/ 40
X
R-A-(o)-c=c -(§§- CN (1)
*® F

The Figure shows a liquid crystal element used in the examples of the present invention, wherein 1 and
2 are glass substrate, 3 is an elecirode, 4 is an orientations-reguiating layer, 5 is a polarizing plate and 6 is
50 a sealing member.
The present invention will be further explained in detail with the aid of the following examples
hereinafter.

55



conpl eti on-of the reactlon 200 m of wat er was added, extraction was
carried out wth chl oroform and V\? %nperformed three tines with

wat er. Chloroformwas distilled of after ich vacuumdistillation (70 to
75 * ¢/ 20 mHg) was carded out to obtain 3.5 g of 4-propyl phenyl acetyl ene.
Step 4: 27Exgmpé 1¢Sydihesin aftiercompundita)di ssol ved in 205 m of sulfuric acid and
allowed to cool to 10-C or 20 | ess, and then 238 m of acetic acid was
added; at Fr@ueton pté-gro@-EJuggo-gfeyanofolaccor o- 4- i odonani | i ne was added and then
agitation was carried out f.or one hour. 83 g of copper sulfate pentahydrate
was -di s&ol v§E?P| hinA§8 mhpt dighlogggetbane 80y ofjsarbon talabrogifidends disDived, @fd at@aC or less 93
Furs=her nmor e 98 E'B'I'GEW'P*I?FP“P“H Wi, pddd. hergattgr 22 mef dpsapyihenzgidahy dpevagiissalied irol50 el of n
200 i of wdfaprren "&P "EDfdah papviee ayerrfeRaod ofrhne haD Agitatiert wasdhen corod e et
added. A di %‘%{ 1'°’§ F%F #E‘ ‘E?f"a'ew%med??%sd'ﬁmtnaneewa%sﬂ"qstqufepnd

agitatign a r@o'q Q’% crysfals) were f'"’@‘ﬁ?ilaﬂ‘i’ﬁ"ﬁ HRHRY Mith brxeneous
sol uti oﬁ wa rogg‘ci%ea :(al'gl 0 4o Prate %‘Pﬁ °“A? etP the, 'P?' t oh PRRRSE WS m
washi ng was toc\gg E oob 8' ﬁ‘gﬂ %S?F' e %Isﬁ?‘?‘i‘ﬁ‘i’
and with wakg f‘{,,fe,{“ ["t' en Yas olveg %‘va itro
extracted wyg to h@%ab s @- %f iy was bd&ed" dv pw:seﬁlow;rwéS
subj ectgd t BertédoH bHY r@u.st«b.tah&# wmhén rrfe.? r ¥ and a half hour. After
recrystal | i ghipidtbh 9o foldtBn, 208 Fri SvaRt ad Q:d%)te{a‘t}a@n a9 c&ihed out with chloroform, and

1- cyano- 2- f lakhing-whs | (oAGRIGH AREE im39) with walof PCribrofdr wéb BLtIIGY oft, after which vacuum
NN- di et hy| Gistilamnizdeo 2 -L/2g nidHg) was/danied dut kd abiins. 8t biERGRREAIEcRERe.dI SSOl ved

t o whi ch wesep adziegl oSsonigmaitrith iwag tisdopbenydop Mspéufm)acnaahd aﬂwwrfo(cbéu o #dMcog! de
and 13 a0y ofess arptthans23B ot bickeetic Bl was ddded: Gt 20 to 25 {10 65y bff2HHRbHy-UasaeaNilie Was added
obt ai ned i nanskteqy agitatiercwascardet] oubfot @mo hodi &3y @t coppaciuitddpanBydedy wasebseNst inndos50
to 60 | C foml ¢ watehduwhichAfas @dded Ay efti¢eoFurtbérmbiae spletiontin which 88'g afrbotaskiu Yyanide
hydr ochl or i ¥asadisseivagdn 20mkel watsr. (509 obsediuindaicatbohate, AME200 awi df Bankana evbiecaddata s
carried out diggopium &#ll Wifusic @eid-solytion es wsded hereteHitonayitatipn & r@B tempawiire for 8 houee a
times #hd dPes f"| 'I‘ 'f? d?)P‘Fuet"ﬁes%‘F'H“o‘f’Qﬁ asided toTtissolve Siyetale Afias extragtion iwsl chigrofoint.i ca
gel -chl orof § g 10% sediym tydroxide salutipn and aith water; Aften disiiling
carri ed out adith hpanes aerd 1he heranthen distilgrofi Thegesilug of

4- propyl - u;‘%? 0” 'Hg)‘;fB' %;Hé"?mﬁ’ﬁ 'H'@“?)oﬁnﬁfec&ﬁav'mg‘ ‘tﬁiﬁ'i?ﬂ&ﬁ'ﬂed out

(Cger g:m dfst e 6 g i 14%‘ a xlfﬁ ﬂuoro- i gobenzene was d?ssolved to
o rTDt e 3"‘@5 ;l%dof &t I;g)onge agcs{alsnrm 8 Syprous iodide.

nmet ny THe Ulc!& prépy ded ion was carried
4-butyl - 3" -k Upﬁ(pt'oAGO‘QYél'w e ? nl%iil%rh%?lb acid was
4- hexyl - 3' éddbtp{thélreac@b’@Ml |orp\9eis chl form llowed y washing with
4- hept w - 3' wdtdrURre® tifles Eddadiﬁiillﬂd B thelentdrd iGU8Y Wis purified gbl:chloroform

4-nonyl - 3" - dolueharchrodhatogahiA GkteH whith réérygﬁlﬁié |6n vas urh%rdaf With e %%Blvénﬂ& -acetbhe and

Exanpl e 2 (oythenble®i cotaf 015h§ of oiasPyRELuoto-PkydRbeiEk CEne Oelfy point of this compound
4- propyl - 3' (Wbinattbif bfedsdcte 43 C-CyaMOIae6AR:C.Step 1: In 180 nl of di chl or onet hane

60 g of car Hbefolangabmpoundbeverasynitiosizad by el samttmahod) C or | ess 93 g 55 of
t Nphery | fimethptd-thororkrsyapatelad. Then 22 g of 4-propyl benzal dehyde was

di ssol ved4ehylB5Bomt4-evangldlann| or onet hane, whi ch was added dropwi se over a
peri od of 4Byhd-3hgio-4-ayghatelan, on was then carried out at roomtenperature for
one hour. *A?’t“@'?"f@@ jraxpnotglanof t he reaction, dichloronethane was distilled

of f, and b -fluor i@ﬁﬁ@i‘%\ﬁﬁpaﬁﬁéﬁm ‘®M he residue. The crystals were
filt raf'%dmﬂ’q’a fuoroﬁécyam%‘;m d Wi th hexane 5

4-nonyl-3'-fluoro-4'-cyanotolan,
4-decyl-3'-fluoro-4'-cyanotolan.

s0 Example 2 (Synthesis of the compound, 1-b)

Production of 4-propyl-3',5'-difluoro-4'-cyanotolan:

Step 1: In 180 ml of dichloromethane 60 g of carbon tetrabromide was dissolved and at 0°C or less 93 g
&5 of triphenylphosphine was added. Then 22 g of 4-propylbenzaldehyde was dissolved in 150 ml of
dichloromethane, which was added dropwise over a period of one hour. Agitation was then carried out at
room temperature for one hour. After completion of the reaction, dichloromethane was distilled off, and
500 mi of hexane was added to the residue. The crystals wers filtrated and further washed with hexane
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EP O 442 266 Bl three tinmes. The hexane in the filtrate was distilled off,
and a smal |l anpunt of hexane vvas?d?j Jeg gihe residue, the crystals were
filtrated, and the hexane in the trate was distilled off. The residue
was subj ected to vacuum di stillation (120 to 130 ¢4 nmHg) to obtain 27 g
of 4- pr opythres tiResdl iy 1eR@NS tiy the Aitate Bhedistilled o) antida sthall afmodng bir rekand we$ bildad tdtie g of
4- propyl - ,r8sidue; tie lzrystam Sieye Gid@ed)\@sd theSimrdne dl therfttete wast digitishoft The résidgeywa®
cool to - 78bjsdxd t20&duurh distfilatian k120 Yo| 13D | G/hmmiig)te xbiaie 2% 0 bit-prenyl-8.4-d8romestyrene. was
added dr opSters2 It Héme bbtetrahgdrofaram 87 o ofl 4-ofopyiias-diksernostyne was diggotved insiar ifgagen
carri ed oUftowde coobtonya SRy mi af iacbutyblithiusm bexanedsolutions(! £ medwas adedqropwise ety on
of the reaaveraperiodoipnerhoyss Thamtagitatiopawes carediout ekrp?rampefﬁtumgf QE'aFF‘? g wi t h
chl or of or rﬁﬂea?ﬂﬁ‘%&@'rﬂf rotionn 200fre] of peler; was @ddeg; eykaction was caried '°'°f°""

chl or of or rﬁ:‘g@’@ " 7é c/d%?;‘?geevg‘&;gﬁséﬁ“;’;’ ogf%ﬂ;“&%\g%ﬂgﬁ"gj;%f"ﬁ‘f"?% 8‘?‘?’ Yaguuny, «
C/ 20 rmHg)d d f e. 10
Step 3 60° ?stozg%”cﬁ?'f '8?’8 : E ereo '°" '? :ﬂﬂzﬁ :ém d.
A SOl ut I OH q\o::s ¢Oa§|0%q3;m;§a ure WI e ec: at

acetic aCIwer i rate an F\'R WlasS ar eg ou dvajcg tglh gdn t 5?1 I

at 80 C fof; aga oA .oacf pmma ek it

pr eci gétat,g ha 5|¥ tﬁj:r? &ge_dif 3, ﬂ-t:o% washing was carried out wt

wat er . eCsEté!pS '3b b lof Bt A B vad |9de1#§[| W Jf ulﬂﬁée{%ﬁl&% alloWatd €581 & 1t G ok B&é on
(125*C/ 22 ygtibh 1689ni GRbdeti€ ShiPWhs acdbd af 85 foYh 813072l 6UMubrdA-ighoaniing Weslthagai n
with 15 adH&f» Sanghatibrowa amibd o Tor Gndhou? 30 gt Edpp6r atide hentimaivitd wadedissSivedin 4:
12 g of sogflidures Fhibr tolvhichavas addes 62 Y dflice. [Fulthbrmitre & Bolutioh 6B89iglof patesdiumigtaridelivwed

to co@y t oo2ldy ot whie) 21 ¢ btSsodiar Bichrbenate,14Wd 9miml of beAtené were Al AddeelSA didzbaitm sat 20
t 0 25- C 3%ufuriofacid, olutilinf wasoadded] thedtbo Aftr | agitetionnalsrobrh asmpmchtlesd fon dchoangi & abdion Was
carried outydfogide ajoeoul selution s gided toaismyderthesarystalst Aftep exitactioy ditrachioraierm, Waskise| ved
in 91 nm ofasvatred outt tregtimes witlns 18%dwdiud hydroxide $afudion &ndlr watesr Aftsr distilling (iffuthe on
of 39 g of chiortfaussthe residus rnwad eexirasted Owith hegepe,nandotfexangtweas, distited off. dhe sesige was

bi car Bonat ssbiectertio eerystailizationiyith methenolierobtain 97y of A Gwitiuorax2-gyang-Bridehenzeas ¢ K)

sul furic a2PRi5:doRaM eiN.NelmetyiRsmarnide:5.8 g.pf 1.Adiflagro-Zrgyanerbfodobentens wesdissolved,

t enper at urte whigh wsremsle?%”awsdcﬂ'%}mhﬁ éﬂ"?ﬁ?f“ﬂﬁ Pg @BL@ ‘§‘5’f‘i& ?’U 4V\'/3% °'a?ﬂ95’ds to

di ssol ve tipfide: Thesy 3 0.of 4-Ryopylphenylace ng f“I"Ft

carried OLﬁa"l‘:pP et pP FPB@ W‘f’ -5 hoy E %6’8’?“ asE?
QE}BEL;&:A?}? lvgatgfhéeh e%andc ‘}"tﬂ h %m éerez ewa§ J(d;@ X{:yﬁﬁr ane,
recrystal IIJr:)u to% rWhch 53 % o@wntt: et fth by eto:: a:csi

1, 3-difl uo |odog'ré1 zgne'dl o Ia 5 "r}?tmg point of fhis compoung w

N, N- diggre Efahawalcdﬁp&n&- Aorbyibocedlb] anlé?nEthﬁe SH@HmRai 0dobenzene vas

di ssol ved_me{hg B gfilord B LGarBdf ﬁd mg of bis(triphenyl phosphine) palladium
(1) chl abinpes, ﬁuo’ﬁé‘.;rwang&,.aﬁuprous i odi de. Then, 3 g of

4- propyl ph@me}mmw&-wwa.ﬁbtamoﬁm&ntaesse@ 2 was added after which a

react i on4yperyl-8e'-difldeb-Sofanétblap0 to 60 * C for 0.5 hour After conpletion of
t he_t aac a-hayi-3' 8'aifiibro-atcyadtoray ¢C-Ddint ofrso2- i d 30 was added to the reaction
sol ut i ong-heptyl-3bktifivat4-oyanatalan, carri ed out with chloroform foll owed by

washi ng wottyi-uBldiBuore-#icgamotolames and distilling off the chloroform The

resi due waenypdlbrdifluerd-4lsyanotdianca gel - chl or of orm col utm chr omat ogr aphy, after
whi ch r eddgeyt-35tdifluproidogyangiptancarri ed out with a ni xed sol vent of acetone and
met harf®l to obtain 1. 6 g of 4- proyl 3',5" -difluoro-4-cyanotol an. The

nel ti ng Bxmple 3{Bynthesis ofthacomperad\gl” (C - p0| nt) 83,3 C. 35 The foll ow ng
conpounds wer.e synt of the sane net hod:

4- et hyl P@""%""?ﬁﬁ‘# LPBVB“QPV'?:QJ'H‘EW g'l'céﬁm%"et hyl - 3 5 -di fl uoro-4' - cyanot ol an,
j: gg}[‘l%/éll ) 3 3' fﬁ not&* cg n tetpa%romlde was g%mﬁled ang)ato *C or less 100

4- hexyl - g?: yph 4was o 4-but I-4~b hen lal%e@ygon dissolved in 93 ml of

fch qu ber g op ls then carried out at
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55 three times. The hexane in the filtrate was distilled off, a small amount of hexane added to the residus,

the crystals filtrated, and the hexane in the filirate distilled off. The residue was subjected to recrystal-

lization with hexane to obtain 9.6 g of 4-(4'-butylphenyl)-8,8-dibromostyrene.




4-decyl -3'.,,5' -di fl uoro-4' -cyanot ol an. 45 Exanple 3 (Synthesis of the
conpound 1-c) Production of 4-(4"-@16%29 {)- 3' -fluoro-4'-cyanotol an: 50
Step 1. In 185 m of dichl oronet hane g of carbon tetrabrom de was

di ssolved and at 0 C or |ess 100 g of triphenyl phosphine was added. Then 22
g of 4- but yheg2bih B0 et Blrahgbiudan 0By 611455 DutyPRbnyif s, 9-TibFmostfredt wds! dissalvaeitunasie,
whi ch was aslt&mn tléwani aowév®rcodl tpera 0d100fmi@na yUkthiund\gbiand sautiomiss mbidirwas
carried out adibd Gropaisel theigie bt al parioll of one haur.laglidtion Wdsttisan cartiedbdut btirgam inperatare for
reacti on, dorerdndiamaltbdua Merwampletios fof thé exctioh,f500 ahof v wad addéd, pdrctior waniearded de d
t o ‘t he §esi ouj@ith JHeofamy aridafashingewae pbricrrhedatreal imesnith fwatet. ke chigraitvmvagdistilletheffcane
55. .+t hree &ftemehich tihsolvaet s conipistelyremeévet! torghtain 5 wef<'-eliteltHbiphesylagefylere.q sl |
amount of h&kmAe27gl ofesedivm nitite waedissglyed int28% mt phsulfusic acid and pligvestfo cagldp 1€ or
hexane in t lees P38 miraf pesticipaid vas taep adfiad angigb20rta 25 12185 gaks2-liawg driedopniing was added,
recrystal - andAgitation theg ?W'eﬁé’ié%lfﬁ@“?@°‘6tﬁ2a'5l q—]ofgone syifate pentahydrate was dissolved in 20.5

4- (4" - datyl gﬁpp’ej _to |ch added. thhermoa;a gpluion> offgg sgl ozamcilenm
mM of tetra %f""ﬂb' ali'”" %t ?ﬁeﬁ pf bepagney w P(?
di ssol ved u f‘° ?ﬂdt ‘” 8 m; igme

OI’

o o ey W&ﬁsz‘if’& 0 sﬁ.ﬁ. %‘g T :.':; 9

perl Od Of OC? eA Ug wag h % E
"' %e nﬁ‘éma%a o tarn | W

one and"a urth r ol -ﬂu bef

added, ext r gﬁ I'.SDI 1588 of RN &u’?\gh ormam 'dl%gol\)éﬁsto
perforned t {gigewdrd BRiad Winid of Wik tﬁarnenyu pﬁ )951@ &m m)\eﬁ&.aqlaﬁa b4 In§ &t Gplous RELET
whi ch the seleneng of¥But{ Abih&HyREly1dn8 WRIE Hast dBtambd iﬂ'sfép5 was &dded, after which a reaction
4' - but yab - 4- RasPdaniey bRGe by lotee-C BF 65 héir. Adtér @mplotichQl tnd Tdadiidnl 35t 81 318% I1YtiBEIdrie d
I 205 m  Ofcid whs atidb tothé Goadtivdl sBlulion\\&d dxBactiéhOast carribl ol with dhediorm2Bfowal bef
aceti c aci dwasnisg whtewaterithted tirassdanatdisBifingt @ B clioréfor Tigp ©$idue was purified by silica gel-
2-f 1 uor o- 4- thilesaini doiume clvarsataglapbyl, afterrvhich gectyatallizationt wes icartied out @ith @ onixed soiveotd
hour. 82.5 gretohe aaipywatirana dd Steire0.p g ot &:(#)-totgiptenyle®-flatire4 clanetdian. The O-Nopolr® of this i
of wates, toeomphundiwad 494 §C.aihd themNvpeintadsl2d5Gurt hernore a sol ution of 88 g
of pot assi unthe faiewingecompounds7ware sypthesizet dy the 5@ Wethdd: sodi um bi car bonat e, and
206 m of 4Ermethviphenyh-8-flueradcyamtainazoni um salt sul furic aci d sol uti on was
added t hefdt wthyiehergd-3'fyere-4rqvenstolen. r oom t enperature for 3 hours, a sodium
o o S pamERaY) ko ol pRintal 2001 G-t ot e3R8 Af t or

extract’?oﬁ"%ﬂe V'% arrled out three times with a 10%
sodi um hy g'HI') f“B'ﬁ ‘ﬁ’&" é?”p Sy %ﬂ"l‘ﬂ" %ET{_"%he 15

chl orofor ,, E'éeé‘ ijﬁ;@"‘% Celyy pqing © éc"u Pt Ff h (95 to

1000C/ 15 Si ‘zation was further carried out with

met han 4. gpy u°¥’4 amto'i’;‘ho 2-fluoro-4-iodobenzene. Step 5: In 15
m  of 7 rmam e g of 1-cyano-2-fl uoro-4-iodobenzene was

di ssol VedEer?:le %e\g,ggﬁhmgung1 ~of bis(triphenyl phosphine) palladium
(1) chlo i odi de. Then, 2 g of

4' - but yl - frodiidabiest Wipariyiphsy f-3\Wbifdro/Peyapibiai ned in step 2 was added, after
wWhi_ch a,oreactlon 20 was carried out at 50 to 60 * C for 0.5 hour. After

conpl eti on sibp t:Ie185aM@F dichorontdthand 6004 of Letbbny e bRMidRIWaE disived, wasat acici ededsa oo he
reacti on sog uf trighenylphosphia tviiscazitiédd Thena22 godl #-buadi4-biphienylhlidnydshwas rdizsavatin 930hllcdwed
by washi ng dichidrometitass, whith e aldevaisopwise ovbir 8 periodiohgnedibir. Aditetios vethef arried olttae
resi due wasropgmtenfpeatirebipr erie| hiowra Atee Icompidtion picthe reastion | dichiarombthanarana® distilipdh off, .and

af t er whi ch500aw rof haxene| was atdedrio tha sesisue. (The crygials worp filtrated aridyfertherswasheagyrith dipxane
acet one andtheeitimas dhe thexans ingthe, fillratg @istilled off, a small amount of hexane was added to the

4- (4" - but y| Brigiey thp_caystals) wrie trated agd; thetherage in dilt@tenwgsodistiledoeft. (The §°SE'56 was
conpound wabiggedito @cryaﬁ“izaf'??é'ﬂth IQ‘-”F‘“"L)@PH‘P‘"M@ 0p 4-4#'-Butylphenyle8.4-djpro @'sy;ﬁo " undor

2 ur 6 (4:=hut nyl)-8,8-dibromostyrene was
ZO?BOEmdtS hV@jg% rgq:j rghjlltg E% 8°° ';]o C f MB'? butyl lithium hexane solution (1.6 mol/) was
ise thereto over a penod of‘one hour Agnahon was then carried out at room temperature for

one and a half hour. After completion of the reaction, 500 ml of water was added, extraction was carried
out with chloroform, and washing was performed three times with water. The chioroform was distilled off,
after which the solvent was completely removed to obtain 5 g of 4'-butyl-4-biphenylacetylene.

65 Step 3: By the same method as Example 2, 2,6-difluoro~-4-iodoaniline was obtained.
Step 4: By the same method as Example 2, 1,3-difluoro-2-cyano-5-iodobenzenewas obtained.
Step 5: In 19 ml of N,N-dimethylformamide 3 g of 1,3-difluoro-2-cyano-5-iodobenzene was dissolved, to
which were added 4 mg of bis(triphdnylphosphine) paltadium (ll) chioride and 18 mg of cuprous iodide.
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4- (4" - et hyl,phenyl )-3' -fl uoro-4'-cyanotol an,
4- (4" -propyl phenyl)-3'-fluoro-4' gpypipilgbadl (C- N point of 129.4 C, NI
poi nt of 232.8 C), 30 4-(4"-pentyl phenyl)-3"-fluoro-4'-cyanotol an,
4- (4" -hexyl phenyl)-3'-fluoro-4'-cyanotolan (G N point of 64.2 C, N1 point
of 198. 4 (hé& 3 dtof 4-bulyepbigHepyientylone Bhielf Wasoohtainéd rC $ap @t wils caddgdCafiér paich ttheo f
72.5 0 C, rédctionpaasarriod ot .58 to @3 C for 0,5 hour. After completion of the reaction, 35 ml of 9%
4- (4" - oct \yerbebloyid hei® was$ hdded do ihe -reagtianotolulinn and extraction was carried out with chloroform,
4- (4" - nonydlipwasiiyyl Wastiing. withuwsaten thiee-timpa aest distiling of38p chloroform. The residue was purified by
4- (4" sdec yligeatrghigroigm. qojugng rehomatogronimoatten wiich EStystalization w fof 4 With ¥ mixgce
corpound :golmnt pfraggtmqng fetpanol to obtain 0.4 g of 4-( "-butylpheny|)-3’ §'-difluoro-4'-cyanotolan. The C-
4- (4" - but Y R ARPi§ compound. VGPF?%P&"MG%BW?&?W ‘#0 Step 1: In 185 m of
di chl or opeftefplowisg c R?f’"déét’r"g(fh“tteé\lz? mEeddi ssol ved, and at 0 C or
Wls added Then 22 g of

o Bptyehe 1ie}
Leszug@l g gg%?% yﬂ; mg or?/4'-cyano an ﬁ)olg o# Pﬂ%ﬁgrn-l poin tgfl g%] aomat hane,

whi ch vva;_ 4a | e one was t hen

carried p n(éﬂ EEA%B%% £o At g)ntcoq §fc50” of the

reacti on 4d|1 IABAE tg"n leora/_\@ IEA eo BdN int of of hexane was
trated an further washed wi th

addedwt 04- h-@c ﬁ@h 5" di o-%'
hexane t E&gonkihBaYI-3', b&ﬂubr%)ﬁaé]ﬁndtdi'ant he f| I t rate was distilled off, a small
anount 01-4%6@6&@‘}@@56&%&64- ahdidlanl €Si due, the crystals were fil trat ed and
t he hexane inthe filtrate was distilled off. The residue was subjected to
r ecryst atxainglabiiSynthiddid 4 tHaexmpuand odobtain 9.6 g of
4- (4' 2doutyl phenyl)-f,,,-di bronostyrene. Step 2: In 50 ml of tetrahydrofuran
. 9.6 g oOfrodlictiod 'of H(rans-4Itathaigyclohexyh-diflovroweytnptone was di ssol ved under so
nltrogen flow and allowed to cool to - 78*C. 100 ml of a butyl lithium
hexane solStepiton 460 mbofrdishiorbinethane 148id eticachow peivatsemideeasalissold and &t Q3Eror toek 89 one
hour. Agi t9f ighenylpkesphineraddedr Friep 8.6 0 of 4ttans-¢'othylcralighexyh benzaldghyde was disgivgd in hal f
hour . 25AF t @75 B pidichioramethgne. whish wasyeddpd dropwiss0ovan a geriodet ane Roxks Agitatiengwas then
ext ract i ofaviglsolt A Fq°@d'°'dER'a‘W 05 onm e oMior Rompletien olte, FQ?&'MW St hr ee
t | mes vm t isilied off, anghR00 o |of Pexpns, was addedytodhq Tepidyp- 6\“? °’V%ﬁ"i wpre \fifeted, ﬂ"ﬂé“gﬂl vent

. ’é?d"‘ ® t'?B‘t an"h "%‘a F"ezf'"ﬁf?t l‘%;
St Ep : )Zé,?d gdwgsé ? dt ||| E %@%&g@? E(trans—4 ylcyclohe

obt ai ﬁ’ed

LB s e % Yo S
ef0 over a od o

ti
di ssol ved ;4 momag daaerdepa.dﬁﬁst mh'o? ,temo %éph\um
(1) ghl okdnthBrafiftol @ndTBndO4 nat bR Usied ipiBon df the r {8k wid 8dtied 3

of 4’ - but \kiraétidR | w38 Qaibd 6@ with RRrowdkth, Cahd WaRShingvad! sufth nteat tﬁ&eemne"s mswaaadﬂd
af ter whi Ghiorblafn WaSHIANOH\EIer WRIEH VaBlinDditiaibn 90 1001264030 fmbiE)wad cBmidddst to
Af t er conebigihi20§ obd-(radser-stRac/tlokeRyacdylgib. Of 9% hydrochl oric aci d was added
to the re®epiwor7 §of sddivovnitrinavhs @issdved in i@6 sulliarict dcid Chn@ dilowdd toltodiftd @0 «f @r m
f ol L owed s, \end thom2pswil bhacetict aeid wak adzied;tat 20818 281CB5C of Rifludro-#Hpdartanitireavas added,
chl or of or and fhbreagitation cvae candes qouion érechdurh§2.55g of coppelr suifate peitahytiriate was$ dissvivedinum
chr omat ogrR8PpImy of weltar.cto whibh wis addest 149 fgaof ice. Fattheonorga solian ofi 88 of potasgiumieyanidei x ed
sol vent ofin 207 aw! of watern B0 tefsadiumh bicasbanpte.ceing 206 ml o beyfzene were added. A diazonium salt
4- (4" - but PHifyfiepgid poldion svas @rded  fharelo. sAfter paltation it gem  tppperdture Nproh heprs. @ sodiking
conpotind Wdsoxidg pagpoys olutionivas|gddedy g dissglve the wrystaly. @fferzaxtractionits w'ePPmMWﬁgj"ng
conpounds WaAR, cur cmt H’é%q m 3 IR soiym H’é’m’fﬂﬂ .solution and water. After distillin
4- (4" - et ﬁ 1: re due was v Aeuum, Eﬁ“?{l Qﬁ % *C/15 mmHg), and recrystal-
4- (4" - et h%{'}:g%ev@ Q ?t%nat to yédno-2-fluoro-4-iodobenzene.
N-dtm ofmamide 3. cyano- -fiuoro-4-iodobenzene was dissolved to
which were added 5 3 mg of bls(tnphenylphosphtne)palladnum () chloride and 25 mg of cuprous iodide.
Then 3.2 g of 4-(irans-4'-ethylcyclohexyl)acetylene obtained in step 2 was added, after which the
reaction was performed at 50 to 60°-C for 0.5 hour. After completion of the reaction, 3.5 ml of 9%
hydrochloric acid was added to the reaction solution, and extraction was carried out with chloroform,
followed by washing with water three times to distill off the chloroform. The residue was purified by silica
65 gel-chloroform column chromatography, after which recrystallization was carried out with a mixed solvent
of acetone and methanol to obtain 0.8 g of 4-(frans-4"-ethylcyclohexyl)-3"-fluoro-4'-cyanotofan. The C-N
point of this compound was 129.3 *C, and the N-I point was 201.3°C.



4- (4" - propyl phenyl )-3",5" -di fl uoro-4' -cyanot oI an (G- N point of 142.8* C,
N-1 point of 182.8 C), 4-(4"-penty, Ip 5'-difluoro-4'-cyanotol an,

4- (4" -hexyl phenyl )-3", 5" -di fl uoro- -cyanoﬁofan (C-N point of 52.0 C. NI
point of 152.5* (), 4. (4" -heptyl phenyl)-3",5" -di fluoro-4'-cyanotolan (G N
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poi nt ,of fhis.,conpound was 129.3 * C, and the N-1 point was 201.3 - C. 8
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4-(trans-4' - pr gpsamigch W)-,B,E-diaroﬁﬁstyrm Step 2:}In 16 m of
t et rahydrof ura —4—prepyHeyeitohe —f+—drbronost yr ene
was 25 di ssoExasple JAde¥0rb t rloger] f1 dw arld aljl o cogl to{-78*C. 100
m Of a butyl | } ACTTC U: L;UII (1C IIUIFIi) WA S d.UJ pW se
thereto over a [Pemledlof ¥pMe Hour.| Agiftatilon s tlhen @?"I’ied qut at room
t enper at ur e f orfome—amdre—trat-ftogqr—Afterconptetjon jof rgaction, 200
m of water wasfEaemled? ctfi on |was |carrji ed Jout jwi tH chl g(ﬁ’gfcrm and

washi B was perforTEd—tNTEE (I NES W Th water. cntororormwas distilled off,
after which recrystallization was carried out with nmethanol to obtain 2.45

g of 30 4- (tyans-4'.- h ) Ace Past By the sane

met hod as Exanpl'e Z,ff‘gm%ﬁ%‘?%?ﬁﬁ%oini+¥%€%§%§t%§%§g. Step 4: By
the same nmetho®Bas Bopenty-4"-scyrnoterphenyl ano- 5-i odobenzenewas

obt ai f&d. Step 5: In 15 mM of N Ndinethylformamde 2.5 g

of 1, 3-di fl uor o- 2- cyano- 5-i odobenzene was di ssolved to which were added 3.3
nmg of bis(triphenyl phosphine) palladium(11) chloride and 15 ng of cuprous
i odi de. 351-a:THeRropyds 3y ~Fluerd+4reYanBAN cycl ohexyl ) acet yl ene

obt ai ngd i A-g:ep-Srepyviadded  -AifRuddy-ar idarsasitdron was carried out at
50 to 60 *¢C for 0.5 hours. After.conple&tion of, the reaction, 29 nml of 9%
hydr ochl or ¢ Sacidd (as éx?h(ed‘ytlﬂe'%r 4ot GRS Y AP extraction was
carried oufl-d:t 1-qdl“ehuftylphenyl )ev@dd Sry-difdhiorp - t+eyaiarolarm- washi ng

twice with,10% hydrochl orj.c gcid, 5o engar e | ution,
and waser, 51T ('E ﬁa’?‘ tg'ragx r .d Tﬁg:%e%céfc (ﬁo@ﬁr/e%@gs rktc‘heér?qg)ﬁéq ifﬂm@aﬁ
purificati dmrfuad-K transsd " -e tdharlqvaed ahexwidi 13 'a S'oldikl uancorbt sy,
after whichofaguumdistillation (150 to 160-C/ 3 nmmHg) was

pbw: parts by weight
§0

Compositions according to Table 1 for comparative tests A and B, and examples 7 to 12 were
prepared. Then, as shown in Fig. 1, on glass substrates 1 and 2 electrodes 3 .composed. ?f transp'ar'ent
conductive films (for example, ITO films) were formed to which orientation materials comprising ;.aolym:nde

s5 and the like, were applied. The materials were subjected to a rubbing trea.tment to form o!'lentau?n-
regulating layers 4; then the glass substrate 1 and 2 were arranged opposite each.t.ather via sealing
members 6 to make a liquid crystal cell, and the above mentioned liquid crystal compositions were poured

between the glass substrate.

10



per for.red,. .and. further recrystallization was carried out with a m xed
solvent of acetone and nethanol tog® Qtﬁé $ 9 of

4- (trans-4"-propyl cycl ohexyl)-3', 5- d|f| uoro 4-cyanot ol an. The C N point of
this conmpound was 105.2* C, and the N1 point was 175.0 * C. The foll ow ng
conmpounds werne celykidRamitkaesd sbY winhuad wasmadetak QU créstii cell of the TN type. The liquid crystal
4- (t r ans- 4élismmishydpaied IvaleesupiodtedSto, diternaling lcurtanDstalic-deiviagn att 20/° Grip measure the voltage-
4- ('t r ans- 4tighttels/dhargaéristios XThe yesBits, thereotl arb Ishowm dn Teble@y anot ol an (G- N poi nt  of
121.8 C, N-linpei Table @ Vib59thé ol@ge value to obtain a transmittance of 10%, which is a measured value
4- (tr ans- 4th b TNychlbwithl aoheasying d@sctics’ 8 TROM | wendos ars facipesrdich represgnCraspastivelyta visual
146_2* C, angle chawiteristiofnd priyesheld g)aractensttc and which are defined as follows:
4-(trans-4"-pentyl c cl ohexyl)-3",5"-di fluoro-4'-cyanotolan (C N point of

995*cwr9g% %72, 4% Q)

4- (trans- £'= REAWMARPGYrexyl ) - 3 5' di f1 uoro- 4' - cyanotol an, 50
4-(tran8-4"-heptyl cycl ohexyl)3',5' -di fl_uoro-4'-cyanotol an,
4-(trans-4"-octyl cycl ohexyl)-3",5" -difl Tade 8- 4 - cyanot ol an,

4-(trans-4"-nonyl cyclohexyly-3' 5 -diflyora-4'- cyanot 0.
4- (trans-4"-decyl cypl ohexyl ) -3', b' Nlpdidt Jor an 4 -N;oariot c aﬂm, 8
4-(tra 4" - propyl cy DaaRld U n ] 5] 9 EP O
442 262’§BI Exanpl es %LRE(?ﬁ:itﬁa e,ggig'qiésgzli gosd TR 2}@ y avail abl e
mxed |iquid crystal g al pesuct| giasVbricdss 404 0sd-10t.3s0N | poi nt of
89.3* C) as a base Egd,upﬂ.g:rysta , 78581ty b N QiGo ACh 98541 Ciygrgophenyl ester
bei ng general |y usep gkdnph 9 decreﬁsev.vtdh aes 1-2300t)yh.2db’' { ciysveof er phenyl
bei ng wsed to increpgranipltaroN- 1 poi voand tiesal Ng.027 | |angs2 Am.3sere conpared
wi\t b t he conmpounds pExdnpe presen| obagent|i amMzv tau2r gdspesrt |t1soshei r
characteristics. TapEsampleh@ ZLI| - 15653°C |A0.144 | B.gos [11.302 | 1+397 | 1-C 1-d
l-e 1-f Omaparative HQDDV Opbw test A Ib

'2 0 25 @ﬁit%:gg mme eve entloned e)%Q\BQQ gthhlyg cww the TN type waslug&p\metsgﬁg B

liquid crystal cell of th tb (§T mployed
| pO= Emare AL golébdY above, the compounds of the pra Pi\\z&on may be Euxed with a §ERS liddid crystalP_
| Opbw Dnicgihgbsitich, thusBving the effects that without impairing the electro-optical characteristics ( ﬂé!h
ale 12  gSfake) the threshold voltage is greatly decreased and An is increased. Moreover, with the cofpbufids of

4- but yl benzpi-a, 26 iafl f+ a Gida RAPBRMIY ras i@ pradfical uses is also obtaifisd. In virtue of these points

4- pent yF - fe-pysamaivantoh aydry isefll as Sagity QiAMtution corhpdRsn® oftfiquidyoysel Bdnepdsitdds of a
1-b:  4- pdisplyy of Ihe, super dwistediteimaticHype; WaiolD isGhedmiosi. edtimon4ype4Pliquid crystal display devices

p- but yl phetyéspat3’ - f | uor o- 4a- cyanot ol an

Claims
1. Tolan derivatives, characterized in that they are represented by the general formula:

X
w0 R-A-(o)-C=c —(I_Sg- CN (1)

F

wherein R indicates a straight chain alky!l group having 1 to 10 carbon atoms, A represents either

—(o)- or —(H)-
or single bond, and X represents hydrogen or fluorine, provided that the cyclochexane ring has the trans

configuration.

2. The tolan derivatives according to claim 1, characterized in that they are represented by the general

formula:
55

1



1-d: 4-(4"-butyl phenyl)-3',5" -difluoro-4c -cyanotol an 45
cyanotolan 1-f:

4-(trans-4"-et hxy
4-(trans-4"-et hyl

Yy-',h dl)-3i
cycl ohexyl) - 3-

1-e:

E#“%4?I2§%P84 -cyano- tolan pbw parts by

wei ght 50 Conpositions according to Table 1 for conparative tests A and B,
and exanplms cdll #2a aktifickiBds®f P LADME Mds mARELR, ligad cHRAWEI bithd-TIY typd., The quid &rg<tal
subst r at@s tHusPrépardd MeRCIUbREIES to3aleMBTng Scaflond istatid” &ivip &t @01{C @OMeasolei thee vdliageys
(for exanghtness dhdrattéristisysJhewestults thersotam shewnviliiTatie 2r i ent ati on material s

conpri si ngn pel Tablai2d¥055 tharvditagh @allie {oenbtainees tanaipithrice df 10Phevhivhti® a imphstiregevalye
subj et @ih & FNZell withts mepstring atrgvtiont © £980 *f erand / riedartans which-represpnl rasrectiyely ayispal 4,
t hen t hengld cheractsrislics andzat threshold iehiaractaisticeand whigingye defingthassfoliows:ieach ot her vi a
and the above nenti oned
0%ptions were poured between the glass substrate. 10

sealing nenbers 6 to nake a liquid crystal

liquid ery8eeVse
EP 0 448 2880 B
cryst@dl cell of t

“¥eal |
he TN type.

The liquid crystal

cel |,

had a thickness bf 8 umand was made as liquid
cells thus prepared were

subj ected to alternating current st at %% dr i vi ng at 20 IC to neasure the

voltage- brightness characterigtics The regults theregf are shown in Table
2. In the Table 2| Vao is the JyoNilags valwue |t ¥iObfaier g tréandm ttance of
10% ghich is a TERSHERRYRLUC O esBlEN 8.1 d|CRL, [1(Hsq FRasyring direction
e=9d* aands8 coh ,iia&{egrBs Who8hc " lEBh &5 4NS 415e b Nkehi [Vela¥s 4 Vi sual angle
characteristic andgg, £shol d|chggagtlephsd ijCq.q3d] Witgs ! akgp defi ned as
follows: a = S90VPExAME0 p =|e98sv80 h18PQVEmolD 1Beblle137d\H! poi nt An
vt O a | 1S| Example9 g7@opPjabass Ve2400S} 1&sg | 8396 e C 0. 133
2.0320 1.275 1} &dmpfowpar at | vesoest| Bis4 10098 [C1.289.[14388 2. 415  1.292
1. 425 Exanple 7 Example 11 80. 8] C94.80C 1J46.147 1. 282 | 11202861.403./380 Exanpl e 8
76.5 C 0.140 [{LEfb®e 121. 285| 913509 BEteay)l ve%® | 1302 | 1.3997.4 ' C  0.158
2.200 1.289 17398 20 EXanpl € 10 93.0 C 0.154
1.927 1'/’31 &Jgh 'nlthgggov n %%m leg a liquid ¢ %ﬁggof II'Q'I;II\fl pe wgs g&at e%aragl
1.4038 E&@d&ﬁa?e oléained even when 2 I?qu% ¢ stzl éﬂ I:fme su% - tAisted nematic ¥pe (STé? S é;)?ed.

Al though 143 debind4BY, B BirhdoUR o8 BIRLEHBIntbnliin by o iRk with a GBeral uid Afstal N
type WagorksoSiflon, ihliachBiiiy 8é bels Shab WihoPinBdintg thetai2Ro-BhiRal cRardciedribiics (-Validland

cel | of gtvhige)IneRlestioltli vokagel is \REaRy dbcréasdtPant ZRNS inbreas8dlTMP606H, withsthél Bsnipoldee bf
above, 14e1-6,0r§) anintsa alde tdipefatuisiane forpratidal Gsas ha¥so [UBtalfbk drilvittdel di thidsg) powits al
i qui“%l tho \fBdsant ineitpo s verp sefdl las Dasie binetititidg comgonert foe Giduid tripstdl combpésitidhs of a

| mpai r i digpléyhet trel sapdr invdstedamatid typd) avhizh iscthe mbst camiian ty@d of diquidncry$tal \disblaye devicke

t hr eshoktpraseitt age i s greatly decreased and An is increased. Moreover, with
t he conmpounds of 30 1-c, 1-d, 1-e, and 1-f a wide tenperature range for
practj c&laimMes is al so obtained. In virtue of these points the present

invention is very useful as basic constitution conponent of liquid crystal
Conposi 4 olplan gerivatives, characterized in that they are represented by the general formula:

X

“0 R-A-(o)-c=c -(oé- CN (1)
F
pu wherein R indicates a straight chain alkyl group having 1 to 10 carbon atoms, A represents either
~(0)- or ~(8)-
%0 or single bond, and X represents hydrogen or fluorine, provided that the cyclohexane ring has the trans
configuration.
2. The tolan derivatives according to claim 1, characterized in that they are represented by the general

formula:
§5

T x ¢ L M 8§ &



di spl ay of. the.super tw sted nematic type which is the nost common type of

liquid crystal display devices agphy {Cainms 35 1. Tol an derivatives,
characterized in that they are representeg by the general fornula: x R- A
-(0)- C a C-(of- CN (1) F wherein R

i ndi cates a straight chain alkyl group having 1 to 10 carbon atons, A
represents either 45 -( or single bond, aand X
represents hydrogen 8r ZP&oan§ CprzyzdegNthat t he cycldﬁeﬁdne ring has the
trans configuration. 2. The tolan deri atrves according to claim1,
charaesterized in that they are represe ted by the general fornmula: 51 1 1
EP:Q 442 266 Bl The cell had a thickness of 8 glmand was made as liquid
crystal ceMherejp RirepsesqiNg @ §trsight chpla alkyl gioprihaying 4 #ax10 (@@P'I' donhus prepared were
subjected to alternating current static drivin 20-C to neasure the

vol t age-3bAM WPH@@%“'&'H%F%’E‘F\QQ it elpims!. chamsterized i) fcz'é t heyedre fpresgnied Iy dhoenAralrabl e
2. In"he W& 2. Vio is the voltage value to obtain a transmttance of
10% which is a nmeasured value 5 mnth TN cell with a neasuring direction
9 =90 *. a and , are factors which r esent respectively a visual angle

characteristic and agthgg%hobdsc@a it i ¢ and whi ch @rg,)defined as
foIIowa = 8900Vso / Vso A V'11905V90 10 Table 2 N-1 poi nt
10 a 15 Comparative test A 83.6 d C 0.133

2.032 1.275 1. 405 Conparative test B 100.8- C 0. 149 2. 415 1.292
1. 425 Exanghéeid R represents a stra%ﬂt Raifralky! Qro%ﬁlﬁwmg 1togﬁ?carborlat3r§§5 1. 380 Exanple 8

76.5 C 0. 140 Exanpl e 97.4 C 0.158
2.2002 4l. 3ROtolan l;le&gt&es?%cordmg to claim 1, characteEiéafﬁ)th@t tﬂ& are represented by Ihdd§dneral
0.154 1. ®dfula: 1. 282 1. 388 Exanple 11 4.8-C 0. 147 2.121
1.291 1. 403 Exanple 12 91.3 C 0. 144 1.895 1. 302 1. 397
25 Al t hough in the above nentioned exanples a liquid crystal cell of

the TN type was usgd, /tRe me effectg-qre _obtai ned even en aliquid
crystal cell of thg séﬁ@r(ﬁ sCed ﬁeﬁZBQE F&pe (STN) is emplofdd. As
descri bed above, the conpounds of the prgsent invention nmay be mxed with a

general liquid crystal conposition, thus achieving the effects that w thout

inmpairing the electro-optical characteristics (a value and
wherein R represents a straight chain alkyl group having 1 to 10 carbon atoms.

30
5. The tolan derivatives according to c|a|m 1, characterized in that they are represented by the general
formula:

s R ~(5)-(5)- ¢ = ¢ _<§§f ex (1-a)

\_ 40 wherein R represents a straight chain atkyl group having 1 to 10 carbon atoms.

6. The tolan derivatives according to claim 1, characterized in that they are represented by the general
formula:

“ R

c —(52— CN (1-e)

F

50 wherein R represents a straight chain alkyl group having 1 to 10 carbon atoms, and the cyclohexane
ring has the trans configuration.

7. The tolan derivatives according to claim 1, characterized in that they are represented by the general
formula:
§5

————————
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# val ue) the threshold voltage is greatly decreased and An is increased.
Moreover, with the conpounds of 30EP34922#6§ l-e, and 1-f a wde
tenperature range for practical uses is sOo obtained. In virtue of these
points the present invention is very useful as basic constitution conponent
of liquid crystal conpositions of a display of the super tw sted nematic
type, which is the nost common type of liguid crystal display devices at

epr esent ed by the derdid Vmi & & Refack e eel (T AN &Y

- (1) -F wherein Rindicates a straight chai aIkyI group havi ng 1 to 10
cakbon atonms, A represents either 45 -7(0) - or -(i)- 50 or single bond,
and X represents hydrogen or fluorine, provided that the cycl ohexane ring
has the tran¥he@shfirepgsants g straight C"Ffﬁ'ea"tyb$fa‘f? hauing & 1Q,eaebog @tope AN dher yclghexang 1,
charactFrlzeﬂmﬂﬁsWﬁ ?“fﬂ@?”ﬂpé répresented by the general fornula 55 1
) i-jé 1%%2.33%' %Jl“llc} 1 1c%%1p1 c?iaracjf d in that it contalns at Igast one ku"u\g of a(togn lgewﬁtévlpgl 2
R represent s™8 ?TP 6ﬁ?ggﬁgq?@ﬂ$yl group having 1 to 10 carbon atoms. 3.
The tolan derivatives according to claimlg characterized in that they are
repres @ted by the general 10 formulay FR-(0)- C C -(O- CN
(1-b) t5 F wherein RRrepaes bés (34 etCaLQbé—chain al kyl group haying 1 to 10
carbon atons. 20 4. The tol an derivatives\according to claim1,
characterized in that they are representedFby the general formula: 28
R-(o)-(o0)- C C-(O0 CN (1-c) F wherein
R repr egent Swiirdii R dldigités £haight cRdikatkyl goapLHaviREY tong carbérmoh& A egpheéntsdithers . 30
5. Jhe tolan derivatives according to claim1, characterized in that they
are represented by the general fornula:

-<o>— or —<H>-

25
or single bond, and X represents hydrogen or fluorine, provided that the cyclohexane ring has the trans
configuration.
9. A liquid crystal element, characterized in that a liquid crystal composition is used which contains at
30 least one kind of a tolan derivative represented by the general formula:
X
R-A-{o)-Ca=c —(oé- CN (1)
35 . -
: F
wherein R indicates a straight chain alkyl group having 1 to 10 carbon atoms, A represents either
o/ 4 - -
—<o>- or -(H)-
or single bond, and X represents h'ydrogen or fluorine, provided that the cyclohexane ring has the trans
45 configuration.
Patentanspriiche
1. Tolanderivate, dadurch gekennzeichnet, daB sie durch die folgende allgemsine Formel dargestelit
50 werden:
X
. R-A-@-c=c-@§-cn (1)
F

o Hllllll I IIIH Mlll H llll



FR . . cC *C (oCNE (I-d) FJ 40
wherein R represents a straight %gg group having 1 to 10 carbon
atons. 6. The tolan derivatives accor ing to claiml1, characterized in that
they are represented by the general fornula: 45 ~R-(H-(0)-
C C imder R sine geradkeftié Alkylgruppe mit 1 bis 10 Kohlenstoffston@h bbzeRbnet, A entuladdrei N R
represents a straight chain al kyl group having 1 to 10 carbon atons, and
t he cycl ohexane ring has the .tran onfiguratien. 7. The tolan derivatives
according to claim1, characterizg@)tnodeat t'-are represented by the
genetal fornmula: 55 12~~~~ L.,|] 11j2r11111 11 EP 0442266 Bi FR
-(Hd=(0)- C - C-(o (1 F wherein R
represents Oéﬁfﬂnﬁeﬁ'rgﬁ?hb'%@ #Ff%‘?“kyﬂd Msesorstof\adercfiuer derstally 'E'EFQS Bgaberfel damd
t he cycl oh&xel?t@anﬂwgﬂqqt&gs-l‘quﬂaw figuration. 10 8. A | i qui d crystal
conposition, characterized in that it contains at |east % (pd of a tolan
der| v |?leTP'§:‘LS’P%"§@ nftasy ‘B “t°He  fafiashy pekprszeichpel. daé gig durch A"e '98? glgemeine _
da'9°5t°"t‘”°'d (1) F 20 wherein R indicates a
stra| ght chain al kyl group having 1 to 10 carbon atons, A represents either
0<) - or -(H- 26 or single bond,..and X represents hydro en or fluorine,
provi ¢ﬁed that the cygleane ﬂiOg-@ t@N8 trans conflgdllala on. 9. Aliquid
crystal elenment, charactetized in thak a liquid crystal conposition is used
whi ch contains at 30 | east one kinB of a tolan derivative represented
by the general formula: KR - A -(0)- C a C -(o4 CN
(1) 35 F WirdePRRinRgéradkeeigd Akyigruppé mith BI3t10 RbdnBtofdidaeh dgrelp having 1 to 10
carbog atons, A represents either 40
U 3. Tolanderivate nach Anspruch 1, dadurch gekennzeichnet, daB sie durch die folgende aligemeine
Formel dargestellt werden:

F

25
R -@— cac —Q- CN (1-b)
, F

30 .
in der R eine geradkettige Alkylgruppe mit 1 bis 10 Kohlenstoffatomen darstelit.

4. Tolanderivate nach Anspruch 1, dadurch gekennzeichnet, daB sie durch die folgende allgemeine
Formel dargestelit werden:

R -@-@- c=¢C -@- CN (1-c)

F

in der R eine geradkettige Alkylgruppe mit 1 bis 10 Kohlenstoffatomen darstelit.

6. Tolanderivate nach Anspruch 1, dadurch gekennzeichnet, daB sie durch die folgende allgemeine
Formel dargestelit werden:
45

F

R ~(o)-(o)- c = ¢ -@_\s- CN (1-d)

F

50

in der R eine geradkettige Alkylgruppe mit 1 bis 10 Kohlenstoffatomen darstellt.

s5 6. Tolanderivate nach Anspruch 1, dadurch gekennzeichnet, daB sie durch die folgende aligemeine
Formel dargestelit werden:

| RO A
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-C ()-. qr ~-(H - or single bond, and X represents hydr ogen or fluori ne,

provided that the cycl ohexane rihgepggss ans 45 configuration.

Pat ent ansprUche 1. Tol anderivate, dadurc ge ennzei chnet, daB sle durch die
f ol gende al | genei ne For rrel dar gest ellt 50 wer den: X 55

R A (1) F 13
I1111II II11III~I P(@ R ei ne geradkgttlge

A Kyl gruppe mt 1 bi’s @ enst o ?: zei chnet, A ent (JéefrJ oder 5

oder eine Ei nfachbi ndung darstelit und X sserstoff oder Fluor darstellt,

m t .ders MaBgabe, daB der Cycl ohexanring die trans-Konfiguration aufweist.
10\_/2 Tol anderi vate nach Anspruch 1, dadurch gekennzei chnet, daB sie durch
di e fol gende’" &P @@n@gq@qu@gemwgﬂlapm%{ Bip19 Kmnggﬁtomfg darstellt und der Cyclohexanring
-(- C C die trans-Ko@gpratuon aufweist. (1-a) F | n der R ei ne
geradkett| ge h ] g nﬁ g%ﬁtong sttl | 290 3

Tol and€efi \7at d %g’ ﬁ:}‘?ﬂ"’i dﬂ?ﬂfﬁc i Eﬂé’ BRI 5t urg'a s "3 AgPmeng

fol gende al | g°é OAr@estegt Riten dargestel It werden: 25

FR -(D CaC- (1-b) F 30 in der R
ei ne geradkettige Al kylgr uppe mt 1 bis 1& Kohl enstoffatonen darstellt. 4.
Tol andegi vate nach Ans dadur ch g¢kennzei chnet, daB sie durch die

f ol gende al i genei neRFc}@r‘irggsFeFI r{(@grdéN: 35 R (1-€) C aC
-C - CN 1-c¢) 40 in der R eine geradkettige

Al kyl gruppe mt 1 bis 10 Kohl enstoffatorreﬁ darstellt. 5. Tol anderivate nach
Anspruch 1, dadurch gekennzei chnet, daB sie durch die fol gende aligenei ne
For mel adar gemided R éind\ga’rdﬁaﬁge%ﬂuppe( hit 1 bis 30 Kohlenstoffatofdh darstellt und der Cyclohexanring
(1_yd) so  dir trans-Konfiguration aufweist. F

8. Flussigkristallzusammensetzung, dadurch gekennzeichnet, daB sie mindestens eine Art von Tolanderi-
vat enthiilt, das durch die folgende allgemeine Formel dargestelit wird:
25

X

R-A-@-C!C-Q-CN (1)

%0 F

in der R eine geradkettige Alkylgruppe mit 1 bis 10 Kohlenstoffatomen bezeichnet, A entweder

35
-@- cter -@-
oder eine Einfachbindung darstellt und X Wasserstoff oder Fluor darstellt, mit der MaBgabe, daB der
\_/ 40 Cyclohexanring die trans-Konfiguration aufweist.

9. Flussigkristallelement, dadurch gekennzeichnet, daB eine FlUssigkristallzusammensetzung verwendet
wird, die mindestens eine Art von Tolanderivat enthélt, das durch die folgende allgemeine Formel
dargesteiit wird:

45
X
R—A—@-C!C-Q-CN (1)
50 F

in der R eine geradkettige Alkylgruppe mit 1 bis 10 Kohlenstoffatomen bezeichnet, A entweder

55
-@- oder -@-
15 | RO D O O
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in der. R ei.ne geradkettige Al kyl gr uppe mt 1 bis 10 Kohl enstof fatonen

darstellt. 55 6. Tol anderivate Irgg gych 1, dadurch gekennzei chnet,
daB sie durch die fol gende aIIgen9|ne ornmel dargestellt werden: 14 * c L
m s * EP 0 442 266 Bl R C aC -(k.- CN

(1-e) 5 inogRleink ERFRbIMIBRPEHKRSIE LrIeX Nakisshstbii LABEFINtr Bardteli rdit 46 MaBgabe, daB der
Kohl enst of tadishemmringasextand-Kdnfigliraiokl@nweisy.cl ohexanring di e trans- Konfiguration
aufweist. 10 7. Tol anderivate nach Anspruch 1, dadurch gekennzei chnet, daB
si e dur cievemdicdtiohggende al i gemei ne Fornel dargestelit werden: F 75
R- 5§ )- C C - - CN( - 20 in der R eine geradkettige
Al Ky gr utep@olaries, carapsérisés| @ deoiileseot roprésenésrean laformulediBeloppfied der Cycl ohexanri ng
dir trans-Konfiguration aufweist. 8 FlUssigkristalizusammensetzung,
dadurch gekennzei chnet, daB sie m ndestens elne Art von Tol anderi- vat
enth~lt, das durch die fol gende allgenE|n Fornel dargestellt wird: 25 R -
A -("C C -aCN g k . - (11y 30
F in der R eine geraﬁkef%lg Ikylgrupp bIS 10 Kohl enst of f at onen
bezei chnet, A entweder -(i) oder oder elne Elnfachblndung darstellt und X
wasserstoff oder Fluor darstellt, mt der Nthabe daB der 40
Cycl ohexanr f i | 1 el ement,
dadur LLh gelggé'{r%gafg‘%"g Rﬁgmg 3#&3@65% 5@% Ugg‘feg rﬁlg?t i ggg%r%o?{g eptg‘jé%rlréls;eh\%er wendet .
w rd, die mndestens eine Art von Tolanderlvat enthalt das durch die
folgende al I genei ne Fornel dar ellt ﬁ{§§ -J- C aC -j- CN
(1) 50 in der R eine geradketti Alkylgruppe 1 bIS
Kohl egst of f at onen bezei chnet, A entweder -@ oder EP 0 442 266 Bl oder
ei\ng Ei nf aehbre@id6rOsirtié &t)eﬂebrﬁseuﬁd'h\?&rdééﬁesdar@ ff, bourdjue el dyals cthadmquetajt lam t
der Mal gabeonfigiadlionl®ans.Cycl ohexanring di e trans-Konfiguration aufweist.
Revendi catl ons 8

2. Tolanes suivant la revendication 1, caractérisés en ce qu'ils sont représentés par la formule développée

R -(o)-c=cC ~(§2- cN . (1-a)

F

25

30
dans laquelle R est un groupe alcoyle linéaire ayant de 1 & 10 atomes de carbone.

3. Tolanes suivant la revendication 1, caractérisés en ce qu'ils sont représentés par la formule développée

35 F .
R ~{o)-C=¢C ~(§2- cN (1-b)
F
w0

dans laquefie R est un groupe alcoyle linéaire ayant de 1 & 10 atomes de carbone.

4. Tolanes suivant la revendication 1, caractérisés en ce qu'ils sont représentés par la formule développée

45 .
R -(o)-{o)- c = c -(02- cN (1-c)
’ F
50
. dans laquelle R est un groupe alcoyle linéaire ayant de 1 3 10 atomes de carbone.
65
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1. Tolanes, caractdris6s en ce qu'ils sont reprdsentes par la fornule

ddvel opp~e x 10 EPO0442%6B1)- CacC

1)- CNF 15 dans laquelle R i nquue un groupe alcoyle lineaire de 1 A
10 atones de carbone, A repr6sente Qu 20 ou une liaison sinple et X
reprdsent &. | Tdwunes siybitda rowendieatib Uoaractdriodsrenice quiits doet regréseatéTac laddremia dé\gloppéai t

| a confi guratl on trans. 2. Tol anes suivant |a revendication 1, caract6rises
en ce qu'ils sont repr6sentes par Ia form§'| e devel oppee 28 R-(0)- C .4 C

-(o- CN . dans | aquell e un groupe
al coyleslineaire ayant-(aé (Oé‘lﬁ ét %er bone. 3. Tol angsﬂ?w vant | a
revepdi cation 1, caractdrisds en ce qu' |I sont reprdsentes par la formule
d~vel oppde 35 FR-(O- C
c- (k- F 40 dan un groupe

al coyl e I i nd%a? Eq‘éﬂ’%ﬂfep@ée"ie | glﬁ‘g’ﬁf'ﬁ‘g’f‘?é'"ﬁ?é!e E‘Qf’isﬂf 163(1%6 t°"\°8:38ﬁﬂ °"8ui vant | a

{jgzglnglpg ? Ogolzﬁés C%% fa r-y:\;eln a?tln carav(«% sI elnsémgtglls sont rgprgserﬁ st p6a§|a é%rl;\ulle gévefc):'pprgleJI €

(1-c) F 50 dans laquelle R est un groupe alcoyle lindaire ayant de 1 10

at ones de carbone. 55 - il- DI DIill EP 0 442 266 Bl 5.
Tol anes,gsui vant | a rp.evﬁr}];)-c( -orc & caras .equSGS en ce qu il prsent
repr6sentes par la for vel opp6e -0)0)

C s (> CN (1-d) dans IaquelleRreperente un
groupe alcoyle lineaire ayant de 1 A 10 atones de carbone. 10 6. Tol anes
sui vant | a r&mergieléRirediésbnte 0RHBGIeCAIdoFIS findaie Sy@ntq:lé 1 4 $0 &6hds deGaIbeREA IS clpar

| a fornul e dexeheasmifue a lbconfiguration trans. R c CCM 1-e) t5
~x=7R -H(0)- C a C -o0- CN(I- F dans Iaquelle R repr6sente un groupe

al coyl e | i7n6Ealanes swivantia reendicagion] ) careatdnieds od e qulistronteeppdsenités mayle fam@@ développée
cycl ohexanique a | a configuration trans.

= R -(i)~(3)- c =.c -@éf ex (1-6)

30 dans laquelle R représente un groupe alcoyle linéaire ayant de 1 & 10 atomes de carbone et le cycle
cyclohexanique a fa configuration trans.

8. Composition de cristal liquide, caractérisée en ce qu'slle contient au moins un type de tolanes
représentés par la formule développée

35
X
R-24-{o)-Csc -(Sé- CN (1)
N ' g

dans laquelle R indique un groupe alcoyle linéaire ayant de 1 & 10 atomes de carbone, A représente
« _ -
() ou (i)-

ou une liaison simple et X représeﬁte I'hydrogéne ou le fluor, pourvu que le cycle cyclohexanique ait la
50 configuration trans.

9. Elément de cristal liquide, caractérisé en ce qu'une composition de cristal fiquide est utilisée, qui
contient au moins un type d'un tolane représenté par la formule développée

” I Illl"l IIIIII "lll Illll I Illl



7. Tolanes . suivant |la revendication 1, caracterises en ce qu'ils sont
reprdsentes par |a fornule devel R C
a- CN %W&ﬁl’%ef\] F 30 dans laquelle R
repr~sente un groupe alcoyle lineaire ayant de 1 & 10 atomes de carbone et
| e cycle cycl ohexanique a |a configuration trans. 8 Conposition de cristal
|'i qui de, caracterisee en ce qu'elle cont 'xent au noins un type de tol anes
representes par |a fornul e, «evel o QA -(0)-(1) C

CH R - A (@ F’pd'an 9 aq&& le R indique un groupe al coyI e
| i ngaisre ayant de 1 & 10 atorres de carbone, A reprbsente 45 ~ ~ ~

~ (Qz~~~~ ~QU -(H) ou une liaison sinple et X repr 65ente | ' hydr ogbne ou
| e fluor, pourvu que |e cycle cycl ohexani que ait |a configuration
trans. 9. trsieyeliedbindiquedh groune giqyie dnéairepyant dal 28 a@ﬁ“’%%e Fibotmha ’%‘??ﬁ’&%l tion
de cristal liquide est utilis6e, qui contient au noins un type d un tol ane
reprdéent4 par la forrmule ddvel oppfe 55 17~~~~~~~~~ XELrr*|y. oo

EP 0 442 266 Bl [err] dans | aquet{®@)R i nghgue_gig\Ngroupe alcoyle lindaire
ayant de 1 A 10 atones de carbone,” A repr6sent 0 15 QU une |iaison
sinple et X repr6sente |' hydrogbne ou I e fluor, pourvu que le cycle

cycl Ot?sexan' Ug‘% ﬁls&nﬁﬁﬂm& in FeiaLddte! 1R urd RS 1o b, %ﬁurﬁpquﬁ% &0 SrtionSkanqueldt T8
~~~~~ .o configtration traris
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