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Fig. 3, by inproving y characteristics, it has been found that the better
the [err] characteristics of |iquid_gr I terials, the smaller the
response rate. \Wen the response prﬁgﬁf’f%&’fe taken into consideration,
choice 50 of only materials having superior y characteristics is not
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[err[ tvvj,ost e pro ucf of the An of I|qU|d crystal mat eri al by the

thi ckness d of the liquid crystal phase; [err] is best in the vicinity of
0.96[err][ hence when the /ol d cryst % yer has a thickness d of 7 [err]
theAn ofthe material shoBf & OR137. Furt(hir),

i nordert omaket het hi cknessd &=he |iquis=stystal layer 5 pmfor inproving
the respsnse rate, it is necessary to increase the An value greatly up to
0.192. As 2whereiblcR® 4hd B dach depreiint ahcxikgirgrdup or snlakoxy groupl or der t o correspond to
the reduction in the thickness of the liquid crystal |ayer, the An of the
material should be increased, but jhis case i ccorrpanl ed with a problem

of viscosity. As to the ggl N bet e gher ¢y gnd the viscosity
of liqui#® crystal material o¢)'t"eec,i\e hasftgegn clarified a 5
teridency that the viscosity Increases with |ncrease inthe [err]. In such a

situation, apong conventional mate- rials, those having a large [err] value
and yet a | ¥ Oﬂvgscosity have been very fEML As exanpl es of conpounds havi ng
a large gptical anisotropy (An) value, used as a conponent of liquid
crystal faterial s, conmpounds expressed the followi ng fornulas (1)-(6)
have been disclosed in the following r nces, respectively: 10 [err] 15
wherein [err] each represent an alkyl -group or an al koxy group. [err]
wherein 25 rBpEgients 30 35 and [err] each represent a linear alkyl group.
[err] whgrein R7 represents a linear alkyl group and X represents a hal ogen

atom 45 [err] wherein [err] each represent a |inear
al kyl group. 50 [err] or _Q_ ( 5 ) 55 wherein
[err] each represent a |linear alkyl oup EP 0 377 516 Bl

35 and R%and R® each represent a linear alkyl group.
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wherein R7 represents a linear alkyl group and X represents a halogen atom.

wherein R8 and R® each represent a linear alkyl group.

wherein R1% and R each represent a linear alkyl group.



5 - [err] wherein [err] each represent a linear
al kyl group. (1) French patent applr i [ ar d-open No. 2,141, 438
(corresponding U. S. patent No. 3, 92§ §%582) Japanese patent application

| ai d-open No. Sho 60-152427/1985 (corresponding U S. patent No. 10

4,705, 905) (3) Japanese pate cation |aid- open No. Sho 61-260031/1986

(4) Japanese patent aplertg en No, , Sho 04731 (1985)
(corresponding U.S. patent ' 8:5')'(:('552 Japanes dt ent application

| ai d- opefi No. Sho 58- 110527 —(corresponding to U. S patent No. 15
4,528, 114) gvg j,to oI an derr trves are said to have a | arge An
val ug; and a %} 0'{ ;s ?@*‘% "f’% ? {??E(g Ei%se f %r ng the
characteri St I %Ia ol f%(si- g x oorrespon mg patent No.

| NVENTI
4-substitut ed (Q)J—aﬁialpg“,%m,m&ﬁ rN@ssﬁ,g@1 30 gma%orrrul a (I) 25 [err] 30
wherein [err] (@ampanesafafababb e&.oﬁ peﬂnetm.o% 371 o) HoRiebortind TFs. B Ao
[err] group orgx®etsprr] groups not adjacent therer n may be rep ace y any
one of O at omsyJafanesdpaieit applicdtiorlaid BpehNb. ShoBs(14d528 (1988 (cfr esréﬂdﬁ%u SIpateRtNo:
[err] - fsepresgsBignsubstituted 1, 4-phenyl ene, 1, 4-phenylene having one or
two F, [err] qeydido atons or CN groups as substrtuents 1, 4-cycl ohexyl ene,
pyri m di ne- 2, Srhee\tdianaierivhtivds ate saidto bava a [argd iAly ValueXind &xplatively iy viscosity, But récénl, those

- OCO-, [ err Jar excéiidinGthe characteristicsofitils®congbpunds arepaqeimant s O or 1 and when n
represents 0, X represents a single bond; and Y represents Hor F, and a
liquid ctoysSHMMABYIPBIHE INVENBIONt ai ni ng t he conpound of the fornula (I).

BRI'EE DESCRI PTI ON OF THE DRAW NGS Fig. la shows a chart illustrating the
angl e- depende \AEP’&"“{'H@"‘!PBHSH B0t r ansmi ttance characteristcis of an el ement

exhi bi ting a twh&pubstitypds4At-alkyayliojanexpressedpy thedoramulg (b hart i1l ustrating the

angl e- defpfendency of the voI t age- transm ttance characteristics of ele- nent

exhibitifig a tw st angl err] \ / shows a chart illustrating
the respective rel at?o @#(‘a =SB céhstants and y
er e

characteristics of eIe Gf [ Fr—tw st ang and [err] tw st angle.
Fig. 3 shows a chart |IIustrat| ng t Be rel atronshrp between the y
charactegi stics and the decay response rate of a conventional |iquid

crystal nat ghdréih Rt 46 REdabh reprédehdan LI ErB@p Jr P% BQQ’@Jn%%E baddnb €A, drdbip bIWSEH.Yroups
ratio of a y&laljashht Mbre miay B8 Rplabddh @Ry Gie 0P Hhoir)-Ci) E 3808 grdur, [R66. i GFCE
of [err] at -@RCANgh; OB- ioreaets Unbibetitlie TOGHERIone T TohbryRd koL SrelsT tol, &For Br
PREFERRED Emmﬁ&ﬁb&wﬁmmﬂ Md-cEionekyfens, Pirimdine-2,58-Jiyl biNG3-tickaRe-Z,S-BIROX Rge- Of
t he fol | 8 sants’-0003,LGC0-) -@HAOBl,-| JOCHS, -PHE 8CHETH- 0tdBinglebond)Vtéprdsents 4 or 1 ankdhéh 377
516 Bl [ er r tepiSents 0, X represents a single bond; and Y represents H or F, and a liquid crystal composition containing

the compound of the formula (1).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1a shows a chart illustrating the angle-dependency of the voltage-transmittance characteristcis of an
element exhibiting a twist angle of 90°.
Fig. 1b shows a chart illustrating the angle-dependency of the voltage-transmittance characteristics of ele-
ment exhibiting a twist angle of 180°,
45 Fig. 2 shows a chart illustrating the respective relationships between the ratio of elastic constants and y
characteristics of elements of 180° twist angle and 230° twist angle.
Fig. 3 shows a chart illustrating the relationship between the y characteristics and the decay response rate
of a conventional liquid crystal material.
Herein, y1% g0y, 20y refers to y characteristics in terms of a ratio of a voltage at a transmittance of 80% to
50 thatat a transmittance of 20°C at an angle of 10° against the normal.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The compound of the formula (l) includes compounds of the following formulas la to th as preferred com-
5§55  pounds:



[err] 20 [err] y 35 [err] 40 [err] 50 [err] 55 In these fornulas, [err]

and Y are as defined above. Anong tE éoqugnds of t he abovefornulas t hose
oftheformulas la, Ib, Ic and le are EP fiet1P 8 Further, anong these_
conpounds, those of the fornulas Iba, Ibb, lca, Ichb and lea in the
follow ng formul as are part) 5 EP '\j 516 Bl ularly preferred. [err]
10 [err] 15 25 [err] 30 R C=(C - R&s of] the above
formul as, as to al kyl group rr] group=sf two [err] groups not adjacent,
present fherein may be replacgd by any one of 0 atom -CO group, -CO 0-
group,” -0-C0- group or CH=CH group, and the al kyl groups nmay be branched
chai\n, al kyl groups. [err] are each preferably linear and have 1 to 8 carbon
atons. Further, R2 is Y preferped to be a linear, normal alkyl
group the [err] gr oyp / __ﬁgonr A Conpounds
of the formula (1) havi 2\ &ro&ps [err] ve an inproved
solubility in conventional liq |d crystal base materials; hence they are

i nportant in some cases, and en they are opt- ically active, they are
important as a chiral dopant. The branched chain groups of such kind
general | 3 have at |east one chain branch. Anong the conpounds of the
present invention, fo mpl e, ing co ds expressed by the for- 50
mul a I a have an opﬂr u@ I of Wﬂez@‘gsapgp as qbput 0.35 and
further a viscosity at™~ferr] as |s#=as about cp and hence have

wel | - bal anced characteristics for W|qurd crystal materials. Hence it is
possi.bl e2to increase the An value of the liquid crystal composition
codLglnlng t he conpound of the:'present invention w thout raising the
viscosity of the conposition. Next, an enbodi ment of the production process
of the compound of t esent | ion wll illustrated 55 by the
follomrng equatloﬁ 0Co C=( C=(C—R? I d

s0 W+<:>—W=CHz-<Z:}C=C—<;3}CEC—R’ [e
p

R'-@—CH; 0 ‘@‘CEC—@.CEC—Rz I f
Y
Y

: Y

In these formulas, R?Y, R2, -@- and Y are as defined above.
Among the compounds of the above formulas, those of the formulas g, Ib, lc and le are preferred. Further,
among these compounds, those of the formulas Iba, Ibb, Ica, Icb and lea in the following formulas are partic-




EP 0 377 516 Bl [err] 15 - - In the above equation, [err] are as defined
above. Nanely, a substituted-phenyl t & (I'l) obtained according to a
known met hod (Chem Ber., 89, 1755 %ES@%% 1B§1react ed with a

4- (1-al kynyl i odobenzene’ (I'V). in the presence of a palladium catalyst such
as bistri- PRSMARRIMIsSphi nepal | adi um di chl ori de and copper iodide in a

sol vent of dlethylanlne according to a nethod of aliterature (Tetrahedron
Letters No. 50, pp4467/70 foIIo Ry purification according to a
conventi 8nal 20 neRh&g ‘d!i§> =H—4 med) €emponRd of Ithe fornmula (1).
The liquid crystalk conpositi 6F=df the present invention consists of 2 to 25
ki ndg, preferably 3 to 15 kinds of conponent.s containing at |east one
menber of the conpound expressed by the formula (1). Conponents other than
the conpgund of the fornmula (1) are preferred to be nematic liquid crystal
subst ances. Exanpl es of k-- conpounds anpng such substances are

particul arly azoxyben en: bgpz/’ O neanlllne 25 conpounds

bi phenyl conpounds, terpReny ori5Fc cyEfohe*yb benzoat e
conpounds, phenyl or cyclohexyl Tycl ohexan&car boxyl ate conpounds,
phenyl cysl ohexane conpounds, cchohexbelphenyI com pounds,

cyl ohexyl cycl ohexane conpounds, cycl ohexyl napht hal ene conpounds,

1, 4- blscyclohexylbenzene conpounds 4,4" - bISC cohexylbiphenyl conpounds,
phenyl pyri m di ne co -o py. comr pqunds
phenyl pyri dazi ne o ‘Q’e‘i ‘{)7 rﬁa c‘b‘r’r“pﬁcnlzunds1 A2 oxi de

s

conmpound® t her eof, phe- 30 nylo.- ane conp cycl ohexyl di oxane

conpounds, phenyl -1, 3-di thi an compounds, cycl ohexyl-1,3-dith- ian

conmpounds, 1, 2-di phenyl et hane conpounds, 1-phenyl -2-cycl ohexyl - et hane

conpounds, 1, 2-dicycl ohex- yl ethane conpounds, and in sone cases,

halogeng%ed stil bene conpounds benzyl phenyl ether conpounds, tolan
S

conmpounds, substltuten nam c d c Ha etc Anong these conmpounds,
i nportant conpoundB’ %&Q) / \ n‘?% C35 R Icb
R - L- G- E- R (I—"-mherel —"-and E ea&H epresent car bocyclic or

het erocycl i ¢ conmpounds bel ongi ng Yo groups consisting of 1,4-

di - substgt ut ed benzenes, cycl ohexane ring 4,4'-di-substituted biphenyls,
phenyl cyl ohexanes, cycl ohexyl cy- cl ohexanes, phenyl bi cydohexanes,

2, 5-di -substituted napht hal enes, di hydronapht hal enes, tetrahydronaph-

t hal enes, qui nazol i ne and tetrahydroquinazoline' G represents - CH=CH,

-N(O =N-, -CH=CY-, N(O-, 40 [err COO, [err] -COS-, [err]
- CH=N-, 35C0O0- Phep Q.hC i g =@( /@ = a hplgggen
(preferably chlori tom or - CN; R and ach represent al kyl,

al koxy, al kanoyl oxy, alkoxycarbonyl oralkoxycarbonyloxy each of up to 18
carbon atons, preferably up to 8 ca ¥bon atons, ore either one of R and R
represents CN [err] In nost of these conpounds R and R' are

di tfererf® fr tB%\%"ﬂ"’EH"H%?”""&PRXe @T’P'!'ﬁ?ras gﬁﬁ (G412 graup-or tvg -Cogroupt s |
in nmost cas %(gc "t'aﬂ"’l??"l“ Yy b repl “ﬁ e‘gf%%“ -¢ 9’?%5@"3‘(9@609@9 group
convent i ona? Eggg efa 9'E° ‘é’s"éay Eei

subst ances 5 e snm irthe '89”5? %Eﬁﬁ”““
merci al | y avai §ﬁe§’3ﬁ$ aﬁﬁ Fl: HiGdacc re
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(I) in a copistéde chdinmiebt 0.1 to 40% by vvel ght baseg on the corrp05| |on

li quid cryst ahmmnombmas aihetphee@rnﬁaﬁmt fol Xifpld, tdltinG B5MpBiindb Bgredded!b ﬁa%%rone
menber o tinela lab&GH bpticdl BnisdiEpyia idlied a8 vdry large Bs #boGH0ABE bAd firtHeF a ideoditPat30* G d3Yow

wei ght i s pawrdbbut@? e dny hence herd welbalahédd chapdtiistics foliquid brydtd) ehateridhs Abrce it R\pB&IbIeON
itself is plodpseaschd i aive oftheliuidaryatal composition cohtainipe the lcérhpourd Ut the @Reserlt Invdntidni NQ
conponent s witheutdaisingdhendsgosity ofdheecompasttiber , pref erably at an el evated

t enperature. H8xt, an embdimentofthe pradustiop eropess of khegornpbund of the priseel ivvamtiot will be iusieatédd e d
using t K& corfriiewingpauation: present | nvention. Such an elenent is
characterized in that a nematic liqiuid crystal having a positive

di el ectric anisotropy value and having a rotatory pol arization substance
added, i s seal ed between a pair of upper and | ower el ectrode sub- strates
opposed to each other, liquid crystal nolecules forma 160-[err]tw sted,
helical structure in the thick- 6



ness direction thereof; the polarization axis of polarizing plates provided
pl aci ng the heli cal structure t her e- P; 7 I;? 0 377 516 Bl between devi ates
within a range of 20 to [err agai nsEFORE ¥BRActi on of liquid crystal

nol ecul e arrangenent in the el ectrode substrates; the product of the

t hi ckness of the quuid rystal er (d) by the op al ani sotropy val ue
ofthequurdcry al Ay, = S._{ANX g t edn @ of 0.7 to
1.2 [err] and a | {JUI stg 86 css’ﬁldg'nc n?’ﬁago to 40% by
wei ght bésed on the corrpos‘!tlon 01 at | east one nenber of the tolan
conpound of the present inventjion The present inventigon will be described
in ngre detail by way of Ex(aBrp] es, but it should not (J¥ Jconstrued to be
limted thereto. In Exanples, C point represents crystal-isotropic |iquid
phase trﬁnsi ti on poi ntPdar{PRlis bai Nn€ Lepresents nematic phase i sot ropic

i quid phase transition poirgul All tenperatures refer to f: r] 10 Exanple 1
Preparati on of 4-propyl - (g prygpynyT)tolan 4-Pr pyI pher(y cetylene (7.21
g, 0.05 nol) and 4-(1- propynyl’)o| odobenzene (12.1 g, 0.05 nol) were dis- 15
solved in diethylamne (30 cc), and then added copper iodide (0.29 g, 1.5
mol ) ang di chh the abdve biuati YRS, X2hd Vaeab belidedabovdl chl oride (0.53 g, 0.75
nol ). The r e Nanielpch substifutet-phanyiscetydac (Ilpdbtaiedl Beediding 1o ialkapwin nefhioll (Cher. Bef),&89, 1755
current at ¢1988)is rpasted Wth & ¢«1-dkyhyl)iodebenzéhd @) intberpresehdemna pdiladiunecatatyaicichcas bistri-
Wat er (100 peanyiphosphinepaiiatisuh dicblotideand eopper odidejin p echent obdiethylaviineragcordirig ¢ a reethrdiof Ng
deposi t ed nalieratyedTebatiedratkatiers Mp. 60, pp £A67H-RA 755 Bligwed by pulifinetian@engiding teg conyentionak
sol - uti#¥n wathodyipabtain the aimedsiompauad ofyrefesmled)l-i c acid, fol | owed by water
until: the vvasﬁ'hﬂl}l“M!@P' ‘B@E%ﬁ'ﬁ"ﬂé’l?tﬂ'ﬁ?““m@°%"s's@%3m15rkﬁgs prafeeply g o 15kinds
dried over ymnswog@mna A least qﬂamsmb#ef tﬂeP@PWﬁ'é exprassed by dhe fermula(l). Gampqnents

t ol uene sol B't“? W"é;ﬁ@"?@@f’ﬂﬂ@em'at(ﬂ ’ﬁp °W°E““M°S<Véﬁ' %‘ggg&?ﬁ Exgmples

n- hexane/rre sg%”e@h é’f’m& “""'
a

col um cff ro

above ni xed™ o o e un s %‘xlolg s

doI I elclt er[]l b gq’ . i %
i stillatiop

obj ecti vg 4 &jﬁﬁ,ﬁﬁ ﬁ &ﬂw

yblohe:

conmpound  ex i&h Qérﬁ gdtinds, @Jdnﬁireﬁyie‘t’ &‘SI-p ﬁ&bl&kxyl—gﬁﬁ ul?d%' ‘Fi—dncy%ﬁh&
[err] The f Qbﬂhﬂ\ﬂc&ﬂp&ﬁ&%ﬂ m@éaﬁes?ﬁﬁaé\{a&d stilbbnd BetnpShia® béFEﬂ BﬁUnyl%ﬁne@BﬁMﬁnds,
Conpound Notolar compburifs tyibstithted Cidnaficaian Bompolrids k. NO. 3

4- et hyl - 4- ( 1- uroygithesetcompoinddimportant compounds may be expfeded ppihatordd r| No. 4
4-ethyl -&' - (1 pentynyl)tolan (Cl p&4u-6{E4R"] Nog) 5

4- et hyl - 4" - wieréiekgndyE eathoikpreseMaarbdyclic or heterocyclic cdmpruhdsibeldriging 1o dnatipé gonsiéting ofl1 4n
35 No. 7 disubstituted benzdnee dygidhextne (irg H4¢-disubdtijuted biphenlils.. phényicyclohexanes, cyclohexylcy-
4- et hyl - 4' - clohexgnes:phenybicyciohexapes, 2)5-di-substituted naphthalgnels,dihydrogaphthialengs,tetighydroaaph-
No. 10 thalenes, q;n;‘p;qu?égndj,etmbygﬂg%gzﬂwe) @éﬁpéﬁﬁef(tﬁm'bﬁﬂﬂtN(O ¥ H=§IY'- 1HIFNO)-.

-, -

[ekr] 40% NgC11CH- --Ha5¢ 1Ol Q-GP‘a-rPr inglgiband, Y regfer |
NI poi nt [eF‘? ingghalpgen (preferably chicrine) Niapd Ry A xy,glkanoyloxy,

B 4 loxy each of upto 18 carbo g bly up toscarbon atoms, or either
4-propyl - 4' 243 PW%Z WLk N, NC, NOg, CF, F, C, or Br.

In most of these compounds, R’ and R” are different from each other, and either one of these groups rep-

45 resents, in most cases, an alkyl group or an alkoxy group. In these compounds, conventional substituents for
these groups are usable. Most of the substances expressed by the formula (I') and mixtures thereof are com-
mercially available. All of these substances can be obtained according to known methods disclosed in litera-
tures.

The composition of the present invention contains at least one member of the compound of the formula

50 (1) in a content of about 0.1 to 40% by weight based on the composition. A liquid crystal composition of the
present invention containing at least one member of the compound of the formula (l) in a quantity of 10 to 30%
by weight is particularly preferred.

The composition of the present invention itself is prepared in a conventional manner. In general, the con-
stituting components are dissolved in one another, preferably at an elevated temperature.

55 Further, a superior liquid crystal element is provided using the compound of the present invention. Such
an element is characterized in that a nematic Iqiuid crystal having a positive dielectric anisotropy value and
having a rotatory polarization substance added,is sealed between a pair of upper and lower electrode sub-
strates opposed to each other; liquid crystal molecules form a 160-270°-twisted, helical structure in the thick-
ness direction thereof; the polarization axis of polarizing plates provided placing the helical structure there-
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No. 14 4-propyl -4-(1-octynyl)tolan 45 No. 15

4-propyl -4'-(1-nonynyl )tol an No. 16 4-propyl -4’ -(1-decynyl)tol an
No. 17 4-butyl - 4-(1- propyr%elo)a{7 1331(0 point: [err] N point
[err] No.18 A4- ut -4' - (1-butynyl)tol an 50 (d

i rarigg of to 70° agamstt e di iquid cry ngemgntam
pCC): nt: oi LS rr Yms ,arL 129 ness ofth?img ystalgifayelit(%g??ﬂoptmz agmsotropy
E,r bu{a yl - ), t ?}ilsn@nxd g3n theyange-of 0.7 tg.1.2yym; and a liquid crystal compo-

i

4-butyl - 9 h zsed& caimpastior gt ong member f thaolncpmesuath

No. 23 : |

4 byl - 4- ( . toﬁﬂ:ﬁ}a n%’f‘}’{msj:‘& gl ﬁéﬁ%xiu bﬁ S:C tshould notbjrmlsﬁ g

EP 0 377 5igp B;enmemzt@ oegeioi s habs kb

80.8[errjo NI point: - 4- pent y pentynyl )toI an 5
Cl t NI t err] No.

El- pelr[:'?lyln-4' !EMZImr ]ﬁegxynSIOI) '?ol Ein (]CI point: 75AC) No. 29

4- pent yl - 4' Pleparitiop biArpydpyit4s{1epropiey)told® 4-pentyl -4-(1-octynyl)tol an

10 No. 31  4-Propylphenflaqatylehy (7:24 g/ Glo5mmi)\any 4-J 1t padpsuiyl)idiobenzene (12.1 g, 0.05 mol) were dis-
4- pent yl 154- gdved inclipthylainine (36 ro),lod th@Badded copper iedide40.29:x 1.6 meholf dnd diciigrytistiphéngibicos-

No. 34 phinepalladjurh dighjdride(0.58 §,-05tmywol)| The edsuited Mixture34as reacted with stirring in nitrogen gas

4- hexyl - 4- ( Quryeatet ytlz'?icd?f&ﬂio% Afterjcpmplegign of the reaction, Wiatdr (109 inf)4va¢ ddded:to yheyésultimd an
No. 37 reaction m Q'Sﬂresyfltmg(dgpqqgg pmaflegraatgd With tolggge (50 m?). The resulting toluene sol-

4- hexyl - ges ‘"L'tBF'!i'F? higisochigup acid, followed by water st {He.washing wate nevtrs). e
No. 40 ultmg &te gfl %r aalge pmlwatgﬁe .Jpjuengwas distilled off from the toluene solution.

4- He.pt y| % Ivent of n-hexane/m %ﬁf‘ hloride(1 vah{1 tv9l1)f)7 he solition
No. 43 I s ::g '?wszl ozoﬂe h ﬁnd using the above mlxed solvent
421-5heRIE)y| r:ag:eha disti 8 o |||Se§hfrom ethyl 330 dr?z_ o 3 In the jectlv %ﬂyl#—(

4- hept yI pznfwl)wanl%? f drid'exh J.é ‘ﬁ: epty Iygﬂ ph 7333- (g’%%o)ﬂiiw Y‘E"oT‘

The following compounds are prepared in the same manner as above:
Compound No. 2 4—ethy|-4'-(1 -propynyl)tolan

No. 3 4-ethyl-4’-(1-butynyli)tolan
s0 (Cl point: 83.1°C)
No. 4 4-ethyl-4'-(1 pentynyl)tolan
(Cl point: 89.8°C)
No. 5 4-ethyl-4"-(1-hexynyl)tolan
No. 6 4-ethyl-4’-(1-heptynyl)tolan
3 No.7 4-ethyl-4-(1-octynyl)tolan
No. 8 4-ethyl-4'-(1-nonynyi)tolan
No. 9 4-ethyl-4'-(1-decynyl)tolan
No.10 4-propyl-4'-(1-butynyl)tolan
(Cl point: 100.1°C, NI point: 48.7°C)
g%v , 4 No.M 4-propyl-4'-(1-pentynyl)tolan
(Cl point: 78.0°C, NI point: 54.0°C)
No.12 4-propyl-4’-(1-hexynyltolan
No.13 4-propyl-4’-(1-heptynyl)tolan
No.14 4-propyl-4’-(1-octynyl)tolan
4 No.15 4-propyl-4'-(1-nonynyi)tolan
No.16 4-propyl-4-(1-decynyl)tolan
No.17 4-butyl-4’-(1-propynyl)tolan
(Cl point: 81.0°C, NI point: 59.6°C)
No.18 4-butyl-4'-(1-butynyl)tolan
5 {Cl point: 87.6°C, NI point: 76.8°C)
No.19 4-butyl-4°-(1-pentynyi)tolan
(Cl point: 100.9°C, NI point: 65.0°C)
No.20 4-butyl-4’-(1-hexynyli)tolan
(Cl point: 84.3°C)
55 No.21 4-butyl-4'-(1-heptynyi)tolan
No.22 4-butyl-4-(1-octynyl)tolan
No. 23 4-butyl-4’-(1-nonynyl)tolan
No. 24 4-butyl-4'-(1-decynyi)tolan
No. 25 4-pentyl-4'-(1-propynyl)tolan



No. 49 4-octyl-4"-(1-propynyl)tolan No. 50

4-octyl-4"-(1-butynyl)tolan 30 No.

4-octyl -4-(1-pentynyl)tolan No. 52 Eéi’3""“6314 octyl-4"'-(1-hexynyl)tol an
'No. 53 4-octyl -4"-(1-hept nyI)toIan No. 54

4-octyl -4 {“Ql’éctynyl )tﬁP?i‘FY' 1-buf B‘ t°'a“ 4-octyl-4'-(1-nonynyl )tol an 35
No. 56 (c'&‘"“‘ s?feﬂ ?)Phn Exanpl e 2 Prepar ation of

4- (trans 4 b'P(%yI cycl oh I tolan 40 Tr ans

4- propyl & b' r%gxyl pheny ')Z § K '“ .01 mol) and

4- (1-propyn PyFodobenze xy rml) wer e di ssolved in diethylam ne
(20 err] a d phen adde ﬂoqan(o 11 g, 0.15 mmol) and di chl oro-

bi stri phenyE ryasphl nepajl_é':;, _hly_ Eﬁt de (0.21 g, 0.3 mmol ). The resulting
m xture WasNgq,m ected t ol RRgld- uri fication operation in the sane

manner as i RoByanple 1 E-QenWilka-He ,g jective 4-(trans-4-

propyl cycl oRgrag! ) - 4' - ( 14.R¢; {1)‘;,& jagompound No. 57) (1.8g). (CS point
118. 9C, SN Reizat 127. 4C4n |_4pg1.bmy tan245. 1C) The foll owi ng conpounds are
prepared i NNb/» Sanme nMapReyl-450-pehitpwBtolatonpound No. 58 ,

4- (transssd- ablsgl cycl ohestidxyl-44{1-hedynyilestiampy nyl ) t ol an No. 59

4- (trans- 4- #b.l87] cycl ohesahédxylki-¢1(hbptydytolamy| ) t ol an No. 60

4- (trans- 4- 8b138| cycl oheshéxyl-44{1-cctyayiitolany| ) t ol an 50 No. 61

bhbbbhbbbhb\lbh{hi}bhbbbh

- (trans- 4- 8o198| cycl ohedhéxyl4e-(limonypydignt ol an No. 62

- (trans-4- 8ed#| cycl ohe 1-4&(1 deeyoyl)alapl )t ol an No. 63

- (trans®4- Ne#}| cycl ohe P})d'ﬂf"( g’!?l’xﬂﬂl@q*?yl Ytolan No. 64

- (tgsans- 4- Bed¢| cycl ohe | Ytol an No. 65

- (trans- 4- BeH#d| cycl ohe® |)tolan 55 No. 66

-(trans- 4- P4ylcycloh t nyl)tol an No. 67

(t ransé54- g'q‘ yl cycl oh t <] ynyl)tol an No. 68

(trans-4- %Qﬁyl cycl oh XSk h<ynyl )tolan No. 69

-(trans-4-progyl cycl ohgﬁft - nagpt ynyl)tolan No. 70

-(trans-4-piqgy! cycl Ohgﬁgd i wigd ynyl)tolan 9 EP 0 377 516 Bl No.
1 No. 504~ (11 ansa 451140 exyl)-4'-(1 -nonynyl)tolan No. 72

- (transg4- Re.GAY! cycl ohgystiil-d-padtynynslgeyny! ) tol an No. 73

- (trans- 4- Rutsgl cycl ohexydt .144(1-h6x1,mﬁ)foﬁpynyl Jtolan 5 No. 74

- (trans-4- Rotsgl cycl ohoxydp-44(1-hbptyrigptbixy! ) t ol an No. 75

- (trans- 4- Notsgl cycl ohesytty-44(1-ottynyomda ynyl ) t ol an No. 76

- (trans- 4- Natsgl cyl ohex#bdtyl4'-1ndnyhyiitjany| ) t ol an No. 77

- (transss4- Notdgl cyl ohexy-bityl4-(1décyhydfptamny| ) t ol an No. 78

-(trans-4-butyl cydohexyl)-4"'-(1-octynyl)tolan 10 No. 79

- (trans- 4- Bxample®/c| ohexyl ) - 4' - (1- nonynyl )tol an No. 80

-(trans-4-butyl cycl ohexyl)-4"- (dec yI )tolan No. 81

(t rans. 4- Beepgrotiop @?r@%yn")w %WRYBY')H’H" 82

B 9+ 1 qpel) and 4-(1-propynyl)iodobenzene (2.4 g, 0.01

&Ly ans¥4- pe m FOPYIFYEQ P

ol) wére dissolved in dieth: amme n added copper iodide (0.11 g, 0.15 mmol) and dichloro-
bistriphenylphosphinepalladium dlchlonde (0 21 g, 0.3 mmol). The resulting mixture was subjected to reaction
and purification operation in the same manner as in Example 1 to obtain the objective 4-(trans-4-
propylcyclohexyl)-4’-(1-propyi)tolan (compound No. §7) (1.8 g). (CS point: 118.9°C, SN point: 127.4°C, NI point:

45 245.1°C)
The following compounds are prepared in the same manner as above:

Compound No. 58 4-(trans-4-ethylcyclohexyl)-4'-(1-propynyl)tolan

No. 59 4-(trans-4-ethylcyclohexyl)-4'-(1-butynyl)tolan
No. 60 4-(trans-4-ethylcyclohexyl)-4'-(pentynyl)tolan
5  No. 61 4-(trans-4-ethylcyclohexyl)-4'-(hexynyi)tolan
No. 62 4-(trans-4-ethylcyclohexyl)-4'-(heptynyi)tolan
No. 63 4-(trans-4-ethylicyclohexyl)-4’-(1-octynyi)tolan
No. 64 4-(trans-4-ethylcyclohexyl)-4’-(1-nonynyl)tolan
No. 65 4-(trans-4-ethylcyclohexyl)-4'-(1-decynyl)tolan
55 No. 66 4-(trans-4-propylcyclohexyl)-4'-(1-butynyl)tolan
No. 67 4-(trans-4-propylcyclohexyl)-4'-(1-pentynyl)tolan
No. 68 4-(trans-4-propylcyclohexyl)-4'-(1-hexynyi)tolan
No. 69 4-(trans-4-propylcyclohexyl)-4'-(1-heptynyl)tolan
No. 70 4-(trans-4-propylcyclohexyl)-4’-(1-cctynyl)tolan



No. 83 4- (trans-4-pentyl cycl ohexyl)-4-(1-pentynyl)tolan 15
No. 84 4-(trans-4-penty | )-4-(1-hexynyl)tol an No. 85
4- (trans-4-pentyl cydohexyl) - 4 (1 h%?‘%ﬁ??ﬁl an No. 86
4- (trans-4-pentyl cycl ohexyl)-4'-(1-octynyl)tolan No. 87
4-(trans-4-perddyl cycl oh@@nw-mwmwywr?mymm 88

(trans- 4- PRyl cydohek{fane-4p W Hi-deavauitomd  No. 89

( B¢ cyl ohex “344 b‘ﬁ cygioheiirfy(1) PEQDY'HH”RE) 90
(transf4- | cycl ohe
(trans-4- Q&I cycl ohe‘>'<’ ﬁ:“: ":l’°' )an r 'E
(tcans- 4- (&I cycl oheig_ s_44b" cyct
(trans-4- Qexxl cydohexy ns_4b
(transg,4- Rgxyl cydohexy -344_5
(trans-4- pgregl cycl ohexyans Aot
(trans-4- Rexeyl cycl ohexyfans4pent fosln
(trans-4- Repky! cycl ohgitihe-4- (but
(trans-4- Remsyl cycl ohwhyﬂemy(c}ddaw.ay(h),a .-@q;to@p No. 99
(transss4- Nemsayl cycl ohsghg-4-genty(cycidheyd) wryhoiypiyean No. 100
(trans- 4- Nesyl cydl oheghs-4-genty(cicldhexyly-ay(h-héptynfjtolddo. 101
(trans- 4- NeBy| cycl ohémhsr4-genty(ciioldhexyl)-¢H(y-ostyryl)talan No. 102
(trans-4- Ne@®yl cycl ohéfrhsy4-gentylciclabetyl)-A'\(li-peryhyitelahlo. 103
(trans- 4- Ne$8y| cydohek{pahs-4¢pen yqulnbwywm-ﬂenmntolas No. 104
(trans®4- Ne@$8y| cydoheg::ﬁ-%hexﬂwdemxl riiyRrepyeyitolay. 105
( ahexvi)A
(
(
(
(
(
(
(
f
f
f
f
f
f
f
f
f
f

trans- 4-

trans- 4- UE-I*99I cycl ohe FoutYBYEQIRNND. 106
trans- 4- B3 IcydohexZ "%-Ewwgaw TeRentypyiaen 107

-4- “E‘ | cycl ohe r:{:l"ﬁ‘h"&ﬂa 108
trans-4- | cycl ohez piyoitolen  No. 109

N

24- 32N cycl ohe : :%
trans- 4- géttﬁl cg;cl ohe% '-éh L,
trans- 4- gotgyl cycl ohey '.élt.a'p LS -HL(

trans-4- getgyl cycl ohexylpg AL 113

B "No. 110
:"';g %’ 111
e 112
| uor og4- («t,rggns 4- prop_wa@q; hexyll-a1( -& &w)tol an 45 No. 114
| uor o- 4- gb.1aes- 4- pr opmlaﬁs\@ﬂ,@t}wh}wﬁ( _ﬁex-y yl)tolan No. 115
| uor o- 4- §6.1eNS- 4- Pr OPjlafe/sheptyRydidhexyrita=({-hegd@ipjidialy | ) t ol an No. 116
| uor o- 4- gb.MenSs - 4- but yluGye-d-Kpscydichexdl)-4t(1-oétyriyitmiay | ) t ol an No. 117
| uor o- 4- 6.ra3S - 4- but 4lraiyscd-nEpsicydichexyl)-4((1-nbhyayptalah ) t ol an No. 118
| uor 0364- No.reds - 4- but 4-{trapscireptyicyohdxyl)-4'4(1-demphyjtoleh ) t ol an 50 No. 119
| uor o- 4- Ne.ras s - 4- pend-(ramsyebatiiiogolghexvl)4-(1{plopynyitpigmy| ) t ol an No. 120
| uor o- 4- Ne.r@fs- 4- pend-(ransoctiirysighexvi)4-(1(batytmdtolany | ) t ol an No. 121
I
I

4-
4-
4
4-
4-
4-
4
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4
4
4
4-
4-
4-
2-
2-
2-
2-
2-
2-
2-
2-
2-f1 uoro- 4- E?ﬂ%s 4- penf' W@W&ﬂ)ﬁ'—ﬂ pentynybfolgmy| )t ol an No. 121-2
2-

S

4-

4-

4-

uor o- 4- Ne-18ks- 4- pent-(reesA-echirysisheniyA-(1hexypdiiolany | ) t ol an (CS point [err]
N\poi nt* [ Be-199 ang NI Fﬂ""‘fﬂwdﬁy)ﬁxﬁ t@yt)}olp‘r eparation of
[2-(t rans opyl cyc ‘4(‘(1 %1 )t ol an
[2-(TransN opyl cycg (=2 '? f ene (2.54 g, 0.01 mol) and
(1-pr Opynm )1JI dobenze, uoro-4-(trans-4-propylcyclohexyl)-4'—(1-propynyl)tolan
45 No. 114 2-fluoro-4-(trans-4-propylcyciohexyl)-4’-(1-butynyl)tolan
No. 115 2-fluoro-4-(trans-4-propylcyclohexyl)-4'-(1-pentynyl)tolan
No. 116 2-fluoro-4-(trans-4-butylcyclohexyl)-4'-(1-propynyl)tolan
No. 117 2-fluoro-4~(trans-4-butylcyclohexyl)-4’-(1-butynyl)tolan
No. 118 2-fluoro-4-(trans-4-butylcyclohexyl)-4’-(1-pentynyl)tolan
80 No. 119 2-fluoro-4-(trans-4-pentylcyclohexyl)-4’-(1-propynyljtolan
No. 120 2-fluoro-4-(trans-4-pentylcyclohexyl)-4’-(1-butynyl)tolan
No. 121 2-fluoro-4-(trans-4-pentylcyclohexyl)-4'-(1-pentynyl)tolan
No. 121-2 2-fluoro-4-(trans-4-pentylcyclohexyl)-4'-(1-hexynyl)tolan

{CS point: 51.3°C, SN point: 102.2°C, and NI point: 201.3°C)
Example 3

Preparation of 4-[2-(trans-4-propylcyclohexyl)ethyl}-4'-(1-propynyi)tolan
4-[2-(Trans-4-propyicyclohexyl)ethyllphenylacstylene (2.54 g, 0.01 mol) and 4-(1-propynyl)iodobenzene
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EP 0 377 516 B1 (2.4 g, 0.01 nol) were dissolv
and then added copper iodide (0.11

dlchloroblstrlphenylphosphlnepallad%ﬂﬁlyﬁgﬁggD
resulting m xture was subjected reaction and

ed in diethylamne (20 [err]
) and

ide (0.21 g,0.3 mmol). The

purification operations in the

same manner Gt9: 091 molhwere

élesglveq in digthylamine @9 m)owddheniadded sorper.igdide 4019, 8,15 mmol)

4- propyl cyc FEP(P@JE'QP igtriphenylphosphinepalladium dihjaride (91249, 0BsmeN Jheasuitivg m{l“zrf)wa&%?“bﬁ

Ff P 'é‘r"é aanrermnn% ag in xampl 1, loobtgle thapbipetive

The foll OWI

-(trans s

i g‘p
4- 2- (tréns aﬁg& “'E%‘l%) %9‘ Dol an No. 124
4[2(trans4 PHRTd '-'t"'e (T i&lanNo 125
4- [2,,(trans- -G hy! ole ﬁﬂ :-%} (1 e tolan 10 No. 126
4-[2-(trans hyl 16XV, YIS Iﬁ ol an No. 127
4-1 2- (tra,ns 1Qghy| Yihibg ’ftm an No. 128
4-[ 2- (transng-ef hyl g e 6t -H(thﬁ;w tolan No. 129
4- [ 2- (tr ansnd-1es hy| eyciralaatyicidsybet '].4c(Lowaua)tol an No. 130
4-1 2- (transNA-mghquzc( 3e0eHylcfd oRwblyletiyil-4C@E-n )tolan 15 No. 131
4-1 2- (transné-naoopyh—m&br@hﬁmwlc)whbybdthyﬂ-ﬁﬁ-l:a@uﬂ)myl Ytolan No. 132
4-[ 2- (t ransNapBoOpy| eectraiaapydpyieyclolydxiljethyl-§'11-p@yrviyoiad ) t ol an No. 133
4- [ 2- (t r ansNd--1p2 opy #-2/(bansiHauoplisyelbleyiijethdl]-4'{(-pdneyrytojdn) t ol an No. 134
4- [ 2- (t r ansNd--183 opy #-{2/(trénsideproplivvoiohexiijethdl]-4'{( Lhéxgmbtglary | ) t ol an No. 135
4-[ 2- (transNd-134 opyﬂ—{ﬂy(utr@Hmeth]etth{(&h@um)ﬁ)m}dn)toI an 20 No. 136
4-[2- (transNﬂ-Jé‘iopyﬁ-@y@# hyll-4'((1octymifeign ) t ol an No. 137
4- 2- (trﬂnsf“ﬂ'r 1%? opyH WV‘MW hul!-4'((&n talgn ) t ol an No. 138
4- [R=(t r ansNa1B 1t yi ¢-ZdBrnsdspropyeysiohepd hy-i_(p PNt ol an No. 139
4-[ 2- (transNe-188t y| & ; e‘ bk # tol an No. 140
4-[ 2- (trans!':ﬂ:-1 tyl CYaoHe { {hyﬂ ;Gﬂ&tm "Ytolan 25 No. 141
4-12- (trgnsN&- tyl CYCTORE prg )toI an No. 142
4[2(transN?f- tylg ohe . ]_4 og Vtolan No. 143
4-1 2- (transNZI tyl g ohe ﬁ ]_4((_n Biah) tolan No. 144
4-[2-(transyd~lpt yl g E 2 mé)tolan No. 145
4-[ 2~ (transNg-1Q§nt yh_&y( oth1]-2" ﬁb It | )tolan 30 No. 146
4- [ 2- (1r@ansng-1ent yh-p\eandspetlidyelonbkhietri-2-( 16 5 yﬁ)tol an No. 147
4- [ 2- (tr ansng-ReNt yipMEandagsityidyRiohadietiil-4-(Lpdgmynomnl ) t ol an No. 148
4- [ 2- (transNd-1pent yi-pyeangadsptyigyiohuyilethil-4-(Lhexgngltann ) t ol an No. 149
4-[ 2- (t r ansNd-1pent y4-RyGansiassptiigyeiohdxiijethdil-4'{(1hdpapjiporml ) t ol an No. 150
4-[ 2- (t ransNd-1p@Ent yé-[2(ténsideentyi¢yelolivxiijethdil-§ 1 1-6atynyiiiglan) t Ol an 35 No. 151
4-[ 2- (t r&nsNa-1pent y4-[2y(tansidcentyigyoiohexyijethdl-¢-(1-mownyitglag t ol an No. 152
4-[ 2- (t r ansNa-1p2nt y4-2y(ransidpentyizysiohexitjethill-¢ {1-deegnyiiolay) t ol an No. 153
4-2-(transNa-fExyl ransdshekvicgaldiexyDethylHE-(3roeqpynyiftolan ol an No. 154
4- 2- (transN& 1ﬁ‘bxyl FWWWP Bﬂt il4bitbytygdiolad| an No. 155
4-§(trans &-ﬁ% hsdl(41£1wem BYtolan 40 No. 156
4 (t rénsNo "t ol an No. 157
4-[2-(transN® ﬂggyl c '!ol an No. 158
4- 2-(trans-z- toI an No. 159
4-[2-(transN§-1 ltol an No. 160
4-[2-(trgnspd~ 4.0l an 45 No. 161
4-12- (transN§1 n9| ghyl)tolan

No. 163 4-[2-(trans-4-heptylcyclohexy|)ethyl]-4 -(1 pentynyl)tolan
No. 164 4-[2-(trans-4-heptylcyclohexyl)ethyl]-4’-(1-hexynyl)tolan
No. 165 4-[2-(trans-4-heptylcyclohexyl)ethyl]-4'-(1-heptynyl)tolan
5 No. 166 4-[2 (trans-4-heptylcyclohexyl)ethyi]-4’-(1-octynyl)tolan
No. 167 4-[2-(trans-4-heptylcyclohexyl)ethyl}-4’-(1-nonynyl)tolan
No. 168 4-[2-(trans-4-heptylcyclohexyl)ethyl]-4’-(1-decynyl)tolan
No. 169 4-[2-(trans-4-octyleyclohexyl)ethyl]-4'-(1-propynyl)tolan
No. 170 4-[2-(trans-4-octylcyclohexyl)ethyi]-4’-(1-butynyl)tolan
8§56 No. 171 4-]2-(trans-4-octylcyclohexyl)ethyl]-4'-(1-pentynyl)tolan
No. 172 4-[2-(trans-4-octylcyclohexyl)ethyl]-4’-(1-hexynyl)tolan
No. 173 4-[2-(trans-4-octylcyciohexyl}et hyl]-4’-(1-heptynyl)tolan
No. 174 4-[2-(trans-4-octylcyclohexyl)ethyl]-4’-(1-octynyl)tolan
No. 175 4-[2-(trans-4-octylcyclohexyl)ethyl]-4™-(1-nonynyl)tolan
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N

4-[2-(trans-4heptyl cycl ohexyl) et hyI ] -4' - (1-butynyl )tol an No.
4-[ 2-(trans-4-heptyl cycl oh%f)é Ha%?ﬁﬂ -(1-pentynyl)tolan No. 164
rans- 4- heptyl cycl ohexyl) et hyl id exynyl)tol an No. 165

rans 4- heptyl cycl ohexyl) et hy 1- heptynyl )tol an 50 No. 166
@ et 1

r ans Ng- n

r ansNg-1 ﬁ%BtiF&' 6'!?5‘ s Pros wmﬁ‘y‘?@’%d YN No. 169

ré nsh‘°’o yl c " dokgg\f' i P“fVBY')HF“No 170

rans- - getyl _gﬁ f
.hex

rans tyl

rans- -85t Y| ¥ ‘

ra,ns i1 Y! Sperohba nexybEyERL Y AN No. 174

ra”SNé 1g§tyl SYiGarQhs »:ex Y No. 175

rans- 4-octyl cycl ohexyl yethyl]-4"-(1- nonyny tolan 11 EP 0 377 516

176 Examp$4[ 2-(trans-4-octyl cycl ohexyl)ethyl]-4"-(1-decynyl)tol an No.
2-fluoro-4-[2-(trans-4-propyl cycl ohexyl)ethyl]-4"-(1-propynyl)tol an
178 15 Preparation of 4-(4-propylphenyl)-4'-(1-propynyi)tolan

| uor 0- 4- [ 2-4Ethyayisi~grogyibippanyidyreparsd azostdng td thié thetfod(dlsclbssti jiidpantsal patant Mpplicatidrd®

| uor 0- 4- |aiti-dpem i9e She!58110§27119831 (2@ a.g1 hel) dng 4i(1-gropyd)iodebiahasney (2)4tg0d.0d mdijowerel 80

| uor o- 4- figsolved indisthglabine (2D o) bratthenyddyiest dagret iodide- (0.1 g 1001P yimpl) hdodichiorobistriphb8 1

I

I

(o3}

NN NN NN
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~+

S} 'ah 55 No. 171
g‘%? fan No. 172

No. 173

&

drbs S
A<'-{"'

1
— e )

i—‘wbbhbbbhbbbhbH
~NpP '
RN

PN

NN

uor o-4- m hogphinepallagiufmgichibrise (0.2119c0 ninel). Ty résulfing rpistur wes aubjbdteddd mactibivand p@2

Lor o@4- [figation gheragiondn BEPWQ%QM?T@R iEranaly . Jochaihe iscbg 4 Jomfhm (03
\Luor o- 4- WKE?'?WP&“ dNet €Bbhexyl ) et hyl ] -(1-propynyl)tol an 10

184 e following compounds are prepared in the same manner as above:

_f1 uoro- 4-§2‘“ PR 197 petridt P @t"Yf I“4 -(1-butynyl)tol an No. 185

-f
-f
-f
-f
-f
-f

-fluoro:4- ?: rans- 4pe W -(1-pentynyl)tol an Exanpl e
-4 15 IDarﬁep on of 4- (‘L_-[‘;pﬁj - opynyl )tol an

4- Et hynyl - oqupyl bi phen¥_4_ .to the nmethod di sclosed In
Japanese pa bo appl i catlg&_ ; _(_ my 8 110527/1983) (2.2 g, 0.01
nol ) and 4- &2-153: opynyl )| og_[[a‘ nol ) were dissolved in

di et hyl agi nRo.(18p [err] anggt h 1g,gmé 14od| de (0.11 g, 0.15 mml) and
di chl or obi sjg.i1pdie- nyl phogpbby a i-Biyriyhteil ori de (0.21 g, 0.3 nmol). The
resul ting nmxtigs e was subg.@odu h;,\q;).avf(aggntﬁy])t@a,d pur- 20 ification
operation i Retiee sane nmanagLbutyfphényl)-EXGREyBNHblant O obtain the objective

4- (4-propyl nhepy!| ) - 4' - ( 1- pacpentgiphivyy)4-0l-propyqyy@mpound No. 186) (1.7 9). The
fol | ow ng clipggands are pé-@antgiphenyl)-4-(bubayiolananner as above: Conpound No.
187 4- Nd.-280 hy| pheny| 4-(44entfighepyl4)(pentybyiomn No. 188

4- (4- et hyl pNe@91) 4" - ( 1- bud-(Arpphtyipheinyl)¢’-PBhexyniiolan] 89

4- (4-et hyl pNe®9?) - 4' - ( 1- peidthpaiphdnylid'=(frprapynyltdian

4- (4-ethyl pNeRi$) - 4' - (1- htddshopl ml)-arﬁmwm'elzn
4-X4-pr oyl BeeRbl ) - 4 - (1- 15(&’3? hyftvw:atﬂrpﬂtsv"v'm'z!%
4- (4-propyl PPty ) - 4' - (1- ‘5 fdr‘ -hexyngtolan 93
4- (4- propyl QREY1) - 4 -(1-‘ '“E{&Py"mm" 194
4- (4-butylp %rﬁg )4- (1 -pro; X peny olan
4- (4-but ¥l pQg&ayg ) 4' - (1- buj rﬁéﬁtllﬂ: Ngr_(1-hexynyltolan
No. 210 4-(4-octylphenyl)-4'-(1-propynyl)tolan
No. 211 4-(4-octyiphenyl)-4’-(1-butynyl)tolan
No. 212 4-(4-octylphenyl)-4'-(1-pentynyl)tolan
No.213 . 4-(4-octylphenyl)-4'-(1-hexynyl)tolan
5 No. 214 2-fluoro-4-(4-propylphenyl)-4'-(1-propynyi)tolan
No. 215 2-fluoro-4-(4-propyiphenyl}-4'-(1-butynyl)tolan
No. 216 2-fluoro-4-(4-propylphenyl)-4’-(1-pentynyl)tolan
No. 217 2-fluoro-4-(4-butylphenyl)-4'-(1-propynyi)tolan
No. 218 2-fluoro-4-(4-butylphenyl)-4-(1-butynyi)tolan
56  No. 219 2-fluoro-4-(4-butylphenyl)-4’-(1-pentynyl)tolan
No. 220 2-fluoro-4-(4-pentyiphenyl)-4’-(1-propynyi)tolan
No. 221 2-fluoro-4-(4-pentylphenyl)-4’-(1-butynyl)tolan
No. 222 2-fluoro-4-(4-pentylphenyl)-4'-(1-pentynyl)tolan
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No. 196 4- (4-butyl phenyl)4' -(1-pentynyl)tolan No. 197
4- (butyl phenyl )4' - (1-hexynyl)tol an .

4- (4-pentyl phenyl)-4"-(1-propynyl )tgﬁgﬁ;ﬁésmm. 199

4- (4-pentyl phenyl)-4'-(1-butynyl)tolan No. 200

4- (4-penty| gkamplel5) - 4' - (1-pentynyl )tol an No. 201

- 4(4-pentyl phenyl )-4'-(1- hexyny tol an No. 202

4- (4- hexy! pRERption gf 4-(rans wﬁ: axyieasfonyigny)-45{ propynyijtolan

4- ( 4- hex |p e n -_4-ng t_:yg pXaneca .-; icéq?idzftpthqu@ylezggwmchcan be obtained by subjecting 4-hy-

4- (4= hexyl pH eE_e ained | enone as a raw material and trans-4-

4- ( AL,h exyl p Ioh&xa Zcf f 61aoonventional manner) (2.7 g, 0.01 mol) and 4-

4- (4" hept yl )| b - d}ethylamme (20 mf ), and then added copper

A lan P yl 1 | ~ alladlum dichloride (0.21 g, 0.3 mmol). The re-

4- E4 hggt))il B Z}q zl‘_ bjette tIo in the same manner as in Example 1 to

j Ej ggf;ly |p ng&f) 4ecii 'ﬁ‘il's-(n5 mm& ﬁ{heﬁ%ne - r(1as abWr;yl)’oolan {compound No. 223) (1.3 g).
4-( -4' pynyl)tolan

4- (4-octyl pRemes ) - 44-(thaks-erhyicyib ﬁekﬁﬂaibﬂn 4 Dutynyljtolan

4- (4-octyl pheres ) - 44—(n€aﬂs4letnﬁwauﬂe)@@+baﬁwom4 @Jpamynynmn

4- (4- octyl pNeregr ) - 44-(thndibEtiiyigrtidRemyicarboiibxy)-41NA-hexyayhitolan

2- f 1 uor 0- 4- N4.-2p8 0y 4-Hans4-brppyitycidhieyjaarbgnyloxy)-d't{Gbaynylislan 215

2- f | uor o- 4- Nd.-2g9 opy 4-{itaes4-brppyitycldhixyloarbgnylpky)-8'€(1-pentyNg)toldh] 6

2-fl uoro-4- (\ltl--2_2g?J op mmbwmdmggy&nghwmm 217

2- f | uor 024- Na-284t y| utyleyclo tPEORY! ap18

2- f{_yor o- 4- Eﬁzﬁ%tyl friteans 4- E"-"!dcvﬂ hexyipgrbonpoxyldolt dutymtdlan N, 219

2-f 1 uor o- 4( Ho-233 y| pfréseps gg heis\é‘ﬁfb? iy of1pantygyDtolem o

2-f1 uoro- 4- M%28tnt y putyl g Koy HV')F&'f" 221

2-f1 uor o- 4- %4232 nt y# 7P "t YO -aPgtolas,

2-f1 uor 0®4- 1% %nt y "h'P "‘VEPV"' ¢ “- fiilpuynvitdan — Ep o 377 516 B1

Exanple 5 P é at i _4_en{ § ea:]g ALY _QZ{'@}‘? Ar bonyl oxy) - 4' - (1

-propynyl) t QL 5l 5 a,mif orles pxylic

aci d- p- et hy\phgany! g h ol 'g4a % aqUbj ecting 4-hy-

dr oxyphegy! psely! eng_(hg hg}g cloh - & @Rone as a raw materi al

and trans- 4y, RuPPY! giahddlfesAbloREAD6h &y)a‘e;higm fiodn€l i fication reaction in

a convent i ORg 248N NL(and-#heptyitycidheliba 1ﬁmp£94Wnopyny| ) i odobenzene

(2.4 g, 0.0Ofo.2ad) mtﬁnmmmexymam@bkyy#qmmmma& [err], and then added
copper i odi Ne 24%. 114-grand)4-AdptyicididhpxyRarblonyloxy)-4'-(1-pentynyl)tolan
di chl or ofi sNo.i2péenyi-acspheptyiepadhbsyitartionyidiyy-i (Ohexgigiioldn 21 g, 0.3 mol ). The
re- 10 sui No.247 m x#-(raas-4xodylaycibljeryidabonylogy)de(dptopyngi)talerd puri fi cati on
operation i No.t24® safrfiransdroatyicyeclehexylcatbanyivpy)d’-(1-butgnydotami n t he obj ecti ve
4- (trans-4- Ne-@89 | cy¢liahredcgdtyieyelohonydadaryloxy)4'-(1-bendynalpglan/| ) t ol an (conmpound No.
223) (1.3 g;° 23e f Gittapad-eriyicveehonisadanyiexd-4ctithexymddivlann t he same nmanner as
ablye: NS, 2-f|uoro-4—(Irans-4-propylcyclohexylcarbonyloxy)-4'-(1-propynyl)tolan
4- (trans- 4- Np- cyc?ﬂm (“E?Jﬁ"b RY|cy H)}S #Mn No. 225
4-(trans- 4- ? cycf 8 QnyiC 15 No. 226
4-(trans-4- cycf ' ' fan No. 227
4- (transg4- ﬁﬁt}g cyc Xy nt Q%n No. 228
4-(trans”4- Qragy Cysfi g B S byhytheA"

No. 258 2-fluoro-4—(trans-4-penty|cyclohexylcarbonyloxy)—4'—(1 ~butynyl)tolan

No. 2569 2-fluoro-4-(trans-4-pentylcyclohexylcarbonyloxy)-4'-(1-pentynyl)tolan

No. 260 4-(4-ethylbenzoyloxy)-4'-(1-propynyl)tolan

8  No. 261 4-(4-ethylbenzoyloxy)-4"-(1-butynyl)tolan

No. 262 '4-(4-ethylbenzoyloxy)-4’-(1-pentynyi)tolan

No. 263 4-(4-ethylbenzoyloxy)-4"-(1-hexynyl)tolan

No. 264 4-(4-propylbenzoyloxy)-4’-(1-propynyi)tolan

No. 265 4-(4-propylbenzoyloxy)-4'-(1-butynyl)tolan

55 No. 266 4-(4-propylbenzoyloxy)-4'-(1-pentynyi)tolan

No. 267 4-(4-propylbenzoyloxy)-4’-(1-hexynyl)tolan

No. 268 4-(4-butylbenzoyloxy)-4'-(1-propynyl)tolan

No. 269 4-(4-butylbenzoyloxy)-4'-(1-butynyl)tolan

No. 270 4-(4-butylbenzoyloxy)-4'-(1-pentynyl)tolan
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No. 229 4- (trans-4-propyl cycl ohexyl car bonyl oxy) -4' - (1- pentynyl)tol an No.
230 4- (trans-4-propyl cycl ohexyl C%BB%@%E;%) 4' - (1-hexynyl)tolan 20 No.
231 4- (trans-4-butyl cycl ohexyl ca -(1-propynyl )tolan No. 232
4- (trans-4-butyl cycl ohexyl car bonyl oxy)-4'-(1-butynyi)tolan No. 233
4-(trans-4- Uegﬂ cy c-isvibienzoripryhdH(bbexynyifolan 1- pent ynyl )t ol an No. 234

4- (trans- 4- BatafR cy ciihreptylbenzeipsiv-¢) myi)olen - hexynyl )t ol an No. 235
4-(trans-4-pe perzaxieriv(1cutymiidlan 1. pr opynyl Ytol an 25 No. 236
4- (trans¥®4- Parfdl cyt (10"2 '!Vﬂ""a'fl butynyl )tol an No. 237

4- (trans-4- D&Y cy CTHORPENY (1 pentynyl)tol an No. 238

4- (tLans4-p ﬁ't cy dgRexXy ﬂy')“! -hexynyl )tol an No. 239
4-(trans-4- g’)&\; cyclone yn )tol 1- propynyl )tol an No. 240
(transg4- REXph Cycl onex il ¢ 1-butynyl)tolan 30 No. 241
(transzf h% a6 Y Cl @lexe ﬁy = pentynyl )tolan No. 242
(trans4- hey q:yclmyﬁg,{ exynyl)tol an No. 243
(trans-4- heRisy | cydpmpiibemab: ).@é t m.(,,:, propynyl)tol an No. 244
(trans-4- Resy! cysiripiibbizafidxpriy F gifblan( 1- but ynyl )t ol an No. 245
(transss4d- Nesy | cyeadeeibsheasiay-sepmy)tian ( 1- pentynyl )tol an 35 No. 246
(trans-4- Neyesy| cyapdetyibenmdyingy(1biusynylylolan( 1- hexynyl )t ol an No. 247
t
(
(
(
f

4-
4-
4-
4-
4-
4-
4

rans- 4- odiby2s6y cl éiicociribenaoiiag)d-gixpentydyiitofah- pr opynyl )t ol an No. 248

trans- 4o0dib\@8Cycl éifeochibesrofiou)4 -Oiyexyngitolgnl - but ynyl )t ol an No. 249

trans-4- gg%;c CQMM%MMthVWWnyI Ytolan No. 250

trans#®-o ohé&Hlyar . |)tolan 40 No. 251

L yor o- 4- r2§9|s 42-fp W’B’I@W&rﬂwﬁ V o- (1-propynyl )tol an No. 252

T~ 1

fl uor o- 4- -r -42'ﬂ WM ?}‘IV ‘ORS?P)' 4-(1-butynyl)tol an No. 253
-fl uoro-4-
54

p.292, y at -4'-(1-pelntynyl)tolan No.
R e D
2-f1 4- SR 1-butynyl)tol an 45 No.
256 21 §§r2§2]4 (?ﬁ%@z %"@%%%:bg E‘%‘ﬁ% o§<y) t y?){ ?)e(r)n 32y| )tol an

No. 257

2-f 1 uor ogyd- (E"l@vr%"lr?;- 4- pent yl cycl ohexyl car bonyl oxy) -4' - (1- propynyl )t ol an No.
258 2-f| prpéatioh bERHRstindei-popdpdiaxy| car bonyl oxy) - 4' - (1- butynyl ) tol an
No. 259 4-Methoxyphenyl acetylene (2.65 g, 0.02 mol) and 4-(1-propynyl)iodobenzene (5.0 g, 0.02 mol) were dis-
2- f 1 uor o- 4( bdvaa firdibtHyRiming (20Y17), et Neh addudleoypud ietiids X0.66 g) ank-diRRIBrodistiiphpryphebPhiRdpal-
260 4- ( 4tagitn vichioridg /21@QX.The resulting mixtubddiyds \sLbjdctal & vedebion @ purffiéation operations in the
4- (4- et hssl beanmoydnnety as-in Exafnple 111tb wistaih $hb objéctiveMometdxy-4'-(1-propynyl)tolan (No. 297) (1.35 g).
4- (4- et hyl benZiby fobowjng-cdmpofifids amiprepargd intiel saune anneds above:

4- (4- et hyl b&n28§| oxy-methoxy(4t-{1Hmtypyitdant ol an No. 264

4- (4- propyl Ner28®y| o4ynpthaxy-4-fi-pentyqyDialah ) t ol an No. 265

4- (4- propyl Her?% | o4ypthaxy-4-(-hewmyMalan) t ol an 55 No. 266

4
4-
4-
2-
2-
2
2

4- (4 pr offyl H&ﬁ%w ok?‘fthﬂ"y- -fi-heety)ielen ) t ol an No. 267

4- (4-propyl Be??Byl o zgf,ﬁ ol an No. 268

4- (4-butyl b ﬁ 8%1 ox (1 tolan No. 269

4- (4-but y! | %ylo thepey-4-¢1 tol an No. 270

4- (4-but yl bﬁﬁz:., y1 oxy Lt R olan 13 EP 0 377 516 B1

v
No. 307 4-ethoxy-4'-(1-pentynyl)tolan
No. 308 4-ethoxy-4"-(1-hexynyl)tolan
No. 309 4-ethoxy-4'-(1-heptynyl)tolan
No. 310 4-ethoxy-4'-(1-octynyl)tolan
8 No. 311 4-ethoxy-4'-(1-nonynyl)tolan
No. 312 4-ethoxy-4’-(1-decynyl)tolan
No. 313 4-propoxy-4'-(1-butynyl)tolan
No. 314 4-propoxy-4"-(1-pentynyl)tolan
No. 315 4-propoxy-4'-(1-hexynyl)tolan
56 No. 316 4-propoxy-4"-(1-heptynyl)tolan
No. 317 4-propoxy-4'-(1-octynyl)tolan
No. 318 4-propoxy-4'-(1-nonynyljtolan
‘No. 318 4-propoxy-4'-(1-decynyltolan
No. 320 4-butoxy-4’-(1-propynyl)tolan
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271 4- (4- butyl benzoyl oxy) - 4- (1- hexynyl )tol an No. 272

4- pent yl benzoyl oxy) 4' - (1- propynyl )t ql an 273

4- pent yl benzoyl oxy) -, 4- (1- butynyls}tngl"%ﬁsy No. 274

4- pent yl B'g?égyl og)4 (1mpb§ntynyl )tolan No. 275

4- pentyl y| ofpiytoxy=4{-(1-butyryitelah ) t ol an No. 278

4- hexyl b&R729| oxﬁ’!@’(y;g' rPepyYipRn ol an No. 277

4- hexyl b33 ox ‘4(' SorYRAE) t ol an No. 278

4- hexyl b | ox 4(1'ﬁ@w1f" 8 )Ytolan 10 No. 279

- (

- (

- (

- (

- (

{

- (4- hexyl b | ox . tol an No. 280
- (Achept yl R gylo tﬂ’fy If-l:' AN

- (4-hept yl Rengoyl o I( '

- (4- hepiy! RENBQY! o“ C N 39%1 an No. 283
- ( 4- heptyl lﬁg%@ylo a %;tp_ P olan 15 No. 284
- ( i

! i

- (

- (

-f

-f

-f

- f

-f,

f

-f

f

f

.cZ> |

tol an No. 281

;} SHhh

4-octyl bggzay! ox g@ \ tolan No. 285
4- oct yl bgpzeay| ox (I;LH; PRI ;,pl an No. 286

4-octyl baezsy | oxXyperfylaxy-4=(R8&tinyMyikn t 0l an No. 287

4- oct 3l bNp.a3¥) 0X¥-perfyloxy-4* (hhawﬁyy){o)ahol an No. 288

| uor 0- 4- Né-335 Opy U-pentyiaxy-H'qt-vgeyrd)tolad - propynyl )t ol an 20 No. 289
| uor o- 4- Nd--336 opy U-hegidxyd-Chprgpydi)tolad - but ynyl )t ol an No. 290

| uor o- 4- M?’opy#-hwlnxyyd-(bbp)ynﬁtola@l pentynyl)tol an No. 291

| uor o- 4- Na-3381t y| Sbexyiopt&riiypentgnyl)iolan pr opynyl )t ol an No. 292

| uor 024- Na-39t y I hroeyiopt4siyhexypyitdan- but ynyl )t ol an No. 293
\_uor o- 4- Na-340t Iﬁ'é?ﬁ'e’sw‘ok" pynyielan pent ynyl )tol an 25 No. 294
| uor o- 4- a%bnt yf*‘B%'E’EYy‘\ Gxﬁfﬁyﬂﬂ)ba('l propynyl )tol an No. 295

| uor o- 4- 9f nty %‘M'Q Y!)‘”' 1- but ynyl )tol an No. 296
| uor o-4- nty ntynyl )tol an Exanple 6 30 Preparation
of 4- metﬁox =4 (1- 3 | thoxyphenyl acetylene (2.65 g, 0.02

nol) and 4- g opy nOg, .02 nol) were dis- solved in

di et hyl am ”ﬁo' [er ﬁ° Igacopper |od| de (0.06 g) and -
di chl or obi sji enyk_ vyl iumdichloride (0.21 g). The resulting
M xture jpasng4hg ect g eth _@qq:_ 9,9,)@ purification operations in the 35
same nenner Ro,38o i N FrepiidxRaJ-nd gin the objective

4- met hoxy- 4No.(38t pr opugby,h&;..@l(aae tN%la397) (1.35 g). The foll ow ng conpounds
are prepar efo.i3s2 t hes-saysy@e@prRpynyiftol@dove: No. 298

4- met hoxy- 4Ne.(383 but ¥Batyigdy-at-@-buthiei)tod® 9O 4- met hoxy4- (1- pentynyl )tol an No.
300 43srENB.BSY - 4' 4-pdylgdypbidtyrgittélin 40 No. 301

4- met hoxy4- NG.-38%8pt yspétyldxpidat-hdiyny)BRaA 4- met hoxy4- (1-octynyl )tol an No. 303
4- met hoxy4- Na.-36& ny n4-botylady-aH(1-Keptyl)Blb 4- met hoxy4- (1-decynyfltol an No. 305
4- et hoxy 4- ("Q;;E'ef opyﬁym)'waﬁ-t’dﬂwlmen 306 4- et hoxy-4- (1-butynyl)tol an No.

307 - et N® %’?‘ yrpeymblolen No. 308
4- ‘eLhoxy‘°4 Ne- #5% e x ytreftyl eyt oi-dagynylioian 4- et hoxy-4'-(1-heptynyl)tol an No.

30 4ot bt GLLgggy!) tol an

Aliquid crystal composition A consisting of
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50 No. 311 4- et hoxy-4' - (1- nonynyl )t
4- et hoxy4- (1-decynyl )tol an No. 313
4- propoxy-4'-(1-pentynyl)tol an No. P

No. 316 4- propoxy-4'-(1-heptynyl)tol
4- propoxy-4'-(1l-octynyl)tol a . 318
319 4-propoxy-4'§?1egppy 1) ok 8b
4- but oxy-4' - (1-propynyl)tol a

4- but oxy®4' - (1-but yjnyi )tol an No. 322

323 - 4-butoxy-4'-[(1-hexynyl)tolan 5
4- btoxy-4' - (1- heptlynyl )to
326 4- but oxy- 4' -i( 1-Gothy
No. 328 ,, 4-pentyljoxy-4'-(1*propynyl)

4- pentyl oxy-4'-(1-bQutynyl)tol an No. 330
No. 331

4- pent yljoxy-4' - (1exynyl )t
4- pentyl oxy-4' - f1-Heptyny] )gol a
15 No. 334 4- pent yl oxy- N-(A-nonyn

4- pentyl sxy-4' - (1-decynyl )tol an No. 336

ﬁ'ﬁ) éﬁfﬁs

dl an No. 312

Xy-4'-(1-butynyl)tolan No. 314
ropoxy-4'-(1-hexynyl)tolan 5S
an No. 317

- propoxy-4'-(1-nonynyl)tol an No.
E@go 5187 b1 no? bWt -parts

4- but oxy-4' - (1- pentynyl )tol an No.
No. 324

. 325 - but oxy-4'-(1-octynyl)tolan No.
| ) t gtGdh0 0 Cadbut 0x3/047 - (1-Hecynyl ) tol an

n 10 No. 329
4- pentyl oxy-4'-(1-pentynyl)tol an
No. 332
-pentylo
ol an . 33
4- hexyl oxy-4' - (1-propynyl)tol an

3 éyoﬂf-(}noctynyl)tolan

No. 337 4- hexyl gxy-4' - (1-butynyl)tol an No. 33ﬁ I 4 (1-h tol

4- hexyl oxy-4-(1-pentynyl)tolan R0 No. &\ 4- hexyl oxy- 4- ( 1- hexyny ol an
No. 340 4- hexylcxy-dﬂl'(l'-he I / D N 2h41 1>{.2 "

4- hexyl oxy-4'-(1-odtynyl)tol No. 342=4- hexyl oxy-4-(1-nonynyl)tol an No.

343 = 4%hexyl oxy-4- (1-decynyl )tolan 25 No.. 344
4- hept yl oxy-4' - (1-gropynyl )t n No. 345 4- heptyl oxy-4'-(1-butynyl)tol an
No. 346  4-hept ylloxye g (- pehiomy! @ 047 13
4-hepty|oxy-4'-(1-quynyl3t ay’ No. 349/ 4- heptyl oxy-4"-(1-heptynyl)tol an
30 No. 349 4- heptyl oxy-4'-(1-octynyl)tolan No. 350 . I
4- hept yl ‘oxy g:%&?,ilé} Sdie BN i%o%gh 'ﬁ?zqﬁ,srf A5 B A P87 A gty e oo ke Qg
No. 352 b %5 9&%’9 5 bé:- 1,9&85& &y4. pyl-4’-(1-propynyl)tolan shown in Example 1 of the present in-
vention to 85 parts by weight of the composition A had an NI point of 72.0°C and a 120 0f 20.0 ¢p, that is, these
values were almost unchanged, but the An value rose up to 0.126.
50
Example 8 (Use example 2)
Aliquid crystal composition C consisting of
35
(" Cal O‘@‘CN 30 wt.parts
U cC— CanO—@CN 40
pu (. Collys O—Q CN 30 "
has an NI point of 52.3°C, a viscosity at 20°C 1 of 21.7 cp and a An of 0.119. A liquid crystal composition D
obtained by adding 15 parts by weight of 4-propyl-4™-(1-pentynyl)tolan (compound No. 11 of the present in-
&

vention shown above) to 85 parts by weight of the liquid crystal composition C had an NI point of 49.6°C (that
is, slightly lowered) and a n of 21.7 (that is, unchanged), but the An rose up to 0.137.

As seenfromthese Use examples, the compound of the present invention has a very large effect of making
reduction in the NI point of the liquid crystal composition obtained by using the compound as small as possible,
without raising the viscosity, but raising the optical anisotropy value An.

According to the present invention, it is possible to obtain a liquid crystal compound and a liquid crystal
composition having a large optical anisotropy An value and yet a low viscosity, and besides, having well-
balanced characteristics as liquid crystal materials for display.

55
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No. 353 4-octyl oxy-4' -(1-butynyl)tolan 35 No. 354 _ :
4-octyl oxy-4'-(1-pentynyl)tol an No. -octyl oxy-4'-( ; ' -
No. 356  4-octyl oxy-4" -(1-heptyl )'F%?r’g’ﬁﬂ%é‘ 357 Hlﬂlljﬂﬂ%l“ﬁﬁm““
4-octyl oxy-4'-(1-octynyl)tolan No. 358 4-octyl oxy-4'-(1-nonynyl)tol an 40
No. 359 CGlas y| oxy-4' - (1-decynyl )tol an Exanple 7 (Use exanple 1) A
l'iquid crystal conposition A consisting of 46 50 55 EP 0 377 516 Bl
[err] 25 hak aﬁrﬁ%%tﬁﬂ*&!‘ﬂ"ﬂ’@?ﬁ“ﬁ“\ﬁ'@@ﬁsi ty at [err] of 20.1 cp and a An
of 0.087 A liquid crystal conposition B obtained by adding 15 parts by

wei ght of 4-propyl-4'-(1 nylx) ,/ '\ sh / Rxanple 1 of the present

i n-\y#ention to 85 parts @ h &. f& CAmgo—a® NI point of
[err] and a[err] of 20.0 . ‘that | & hese val w&s were al nost unchanged,

but the ,4n value rose up to 0.126. 3 Exanple 8 (Use exanple 2) A liquid
crystal conposition C consisting of [err] has an NI point of [err] a

viscosity at |whefein R @id R2bach répresdiid CR.C dMkyPdroup inlwhibh offe CHl,GrbublorGivd Adnddjacent CH,
conposi tion D gdupshy@e réplaced®flan atdr, -00. grdup LE0MEGr6lip -00- group or -CH=CH- group; -®-

4- propyl - 4' - ( egpssaity anyinsibettasy 1,4 sHapyiens grolis) a 1,4-phéhyleiid Havify éhé 0Ftivo F'C¢ obBr atoms
venti on 1shown chBN\g®pd 3 sBistitpents; 8 1,0 ¢ycivhéxglaiie gidupf gyrilnidiger2,8-diyl graiip at a 1,3-dioxane-
conposi tion C Zexdiyl gaup)K rgpeeiserts axgroup eCOQ-(OGAE, -CHCHS-OQHE, |-OHA00 e CldeH- amcsingle
a[err] of 21. Pogd; hist0 or $ (andiwiEn ary@ K représants & bingleshond); and¥ds HirFt 0 0. 137. As seen
fromthese Use exanpl es, the conpound ofthe present invention has

averyl ar ge %&f fAsgn WPMQFWP@&H%W byherain ri%Q ang X rprespnts grsinglg Bond; qui d cryst al
conposi t?on, 0 I I . =85S, possi bl e, w thout

r aksi ng th?'v&@%@%&ﬁ&gg%@g?%pﬁgﬁﬁggﬁggfgélﬁgﬁéﬁﬁopy val ue An. 55
According to the present invention, it is possible to obtain a liquid
crystal conpound and a |iquid crystal siti on having a | arge optical

ani sot rcépy [err] value and yet a | ow vissbsity, and besides, having well -
bal anced characteristics as liquid crystal materials for display. 16 EP
0 377 516 Bl (@néX repredentsa shigladbnd ut ed- 4' - (1- al kynyl )tol ans of the formula: 5
[err] wherein RL and R2 each represent a [err]_al kyl group in which one CH2
group or tvis rdpleesmpeusd accoding tercleinhh whergin pis 1r-@yirepesenthy an O at om - CO-
group, -0 O group, -O-CO group or -CHCH group; [err]

O

and X represents a single bond.

5. Atolan compound according to claim 1, wherein n is 1, -®- represents

o O

and X represents a group -COO-.

6. Atolan compound according to claim 1, wherein n is 1, -@- represents

O

50 and X represents a group -COO-.

7. Atolan compound according to claim 1, wherein n is 1, -@- represents

55 O

and X represents a group -CH>-CH,.
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represents an unsubstituted 1, 4- phenyl ene group, a 1 ,4-phe m

one or two F,[err] or Br atons 15 Po?‘} 1 groups as subs?ﬂ‘mﬁ 1““ mm“‘
1, 4-cycl ohexyl ene group, a pyrim di R 31 group or a 1, 3*di9xdne®
2,5-diyl group; X represents a group -COO, OCO [err] -CH=CH or a

si ngl e bond8 rAliayd gyl mpeﬂhuwmmgntlmﬂmmpp@pﬁsesla#@eafv@lchgIa@lanmm)oundand
Yis Hor F. zaschmsinanv%nﬁbamamﬁwm ng to claim1 wherein n |s O and X

represents d qrgld :?w A tgng"r‘la Nofo ha‘ﬁrg:ordl o) cl aI vaueeio-e' n
15 1 e a?" ?:a" i @L‘és.. kel a. i
conpound accor le&ro A(gf oﬂ%o

and\X represersg &]re&oﬁ' la i:{&QhJﬁbli

wherein n is [tﬁ&rﬁﬂetvfe@@&&ﬁﬁgﬁﬂurﬂﬁtoTW from the durechon 0f|l(|l.lld crystal molecule arrangement in the

0- and X,r epr afiidds sibsthiddi e prédubbof théthickhede Bf tAd liqGi@ el ghr AFHHiek the Bitichl AniSotragy M
1, wherein n [vakb bf the IR@Y Ergsté taFerdAn XY is from 0.73d112 pin;laBRicEG @SB Sonpodition bdhtairing0H1-

7. A tol an conpeosnsy vaipator atolaf cdmpodidas Saithed iMEISIM@] being prodidddd the liquid Priystal eleént.5 5
and X represents a group [err] 17 EP 0 377 516 B1 8. Aliquid crystal
conposi tion conprising atleasttwo conponents, atleastone of which is a

t ol an compolatentasspelichened i n any one of the preceding clains. 5 9. A
liquid crystal elenent, wherein a nematic |iquid crystal having a positive
di el ectric hnilséPeabiey subslituiertes ¢'{1-AlleyiHelander Formal: added rotatory pol ari zati on
substance, is seal ed between a pair of opposed upper and |low er electrode

substrates; liquid cr st ~ ec ma 160 - twisted, helical
structur® In the thi
pokari zi ng pl at es prowd acl

prhe med 1:304—zmtion axi s of
ng tRE'hel i cal cture therebetween

deviates within 20 to [err] fromthe pll rection of liquid crystal nolecule

arrangenent in the 10 el ectrode substtates; the product of

thet hi ckness Qloqh RPurlrd nx%t,-e, pe feitasdrfidGir é?% roftbe bl A8Y
val ue oft he | dicHiMeflachba¢ TGﬁL%[ Xéﬁrdu g rr'éﬁﬁl ruB;Q ﬁneg Grippel ditél d
crystal CO”pos-bIdd)@nﬁgUdﬁ‘efth@-l HiGrligde S48t 2¥in W6 a tol an corrpoun as
claimed in cl ajofh 13- difdiundibsiuiie ﬁhehﬁanbrhﬂ:e! éirﬁqlﬂ’hﬁﬁyléﬁdréﬂpe ikt BiRddder 2Wai Fluor-,

Pat ent anspr 1 i ahor-bderBlonfatoref bdsr OR-GRupR6H dis SUbtileRten, ine {,4-Chlidhexishgruspe) ki FYRr
Formel : 0 midin-2,5-diylgruppe odbt eine 1,3-Didkan<2,5-diyigruppe représentiert; C
C -RlI, Y 25 worinXuins-COORIOCOICRLH,-0:0€H)-SCRj0A edet>CHECHGKupb&sderine Einfachbindung
reprasenti er emepréisentiati cher ei ne CHr- G uppe oder zwel nicht-benachbarte

CHr G uppen durve¥in g gle®a0 edes tl dst (und wenn nagleivh 0-IECX @refinfachbimdungrepr@@nifertioundopaein Y

ei ne -O-COGMIWQTFM ne - CH=CH Gruppe ersetzt sein konnen worin --

oor puel  Fhuchleeripisineck deberigh o P e vare Xobs Efehnding RaBebir on on

eine 1,4-Cygl oiafambﬁ,ewgmmqmsﬂm vid¥ih h gleidfP1 ist, -@- st di n-2, 5- d' y' gruppe_oder
el ne 1, 3-Di oxan- 2, 5-dl yl gruppe reprasentiert: worln X el ne -Coo-, -0COo,

-CH2CHr, -OCHz-, -CH2O oder- CH=CH Grupéi)der ei ne Ei nfachbi ndung

ré~p_r/'fise4ﬁtiert;

steht und X eine Einfachbindung représentiert.
45 4. Tolanverbindung nach Anspruch 1, worin n gleich 1 ist. -@- fir

A%

50
steht und X eine Einfachbindung représentiert.
5. Tolanverbindung nach Anspruch 1, worin n gleich 1 ist. -@- fiir
55
/'_\_
. \__/
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3

worin n gleich O oder I:ist (und wenn n gl eich 0 ist, X e| @!El nf achbi ndung

reprisentiert); und worin Y gleich E'L%Pel ned: st. 95 2. ToI mm, 'mgm'ﬂm’

Anspruch 1, worn n gleich 0 ist und | nf achbi ndung
Tol anver bi ndung nach Anspruch 1, worh n gleich I ist, r- fr st eht “un’y
el ne Ehnf achbistlitiagXeisp @ruprerreprasantiert,  Tol anver bi ndung nach Anspruch 1,

wormm n gl eéchrolgnve%mf’unﬁ nach srPdmﬁl;laht ﬁaﬂﬁhs igtl (ﬁ'ﬂ? nf achbi ndung

reprasentl ert ver uhg' aC pru worin n gleich I ist. --
M 55 183 EP 0 377 516 Bl Hill 1111ff

11111 'ill stsht und X sine -C0O0- Grupp'a/)'prasent iert. 6. Tolanverbi ndung
nacly Anspruch 1, worin n glebch | let, = fOr 5 10 stsht und X sine

-COO Gruppe reprisentiert. 7. Tol anver bi ndung nach Anspruch 1, worin n
gleich I,let, stehtdnl eihd-co®biuppeiebrisestieite - CH2CH2- G- uppe reprasentiert. 20
8. Fai e55| gkr| stal i zusammenset zung mt m ndestens zwel Konponenten, von
denen mi ndebt Shalenveibindunginach Alisdrush ¢.owvon ndleiehy! istar®r f5i nem der vor anst ehenden
Anspruche ist. 9. FlGssigkristallelenment, worin sin nenmatisches
Fl essigkristall, welches einen positive i el ekirischen An- isotropiewert
auf wel stss zusammen mt ei nerzugegebene@at I onspol ari sati onsver bi ndung
zw schen ei - nem Paar sich gegenfl berliegenden oberen und unteren

El ekt r odensubs wobel die
FI f1 sei gkri st a%hﬁﬁﬁgfpfgagﬁ% ﬂ?ﬁ"ﬂ%ﬁ']"%'?l?o verdrehbe Helixstruktur in

Ri cht ung deg AqdsagieiaiaiziddRmerddb@tidmitthihddSitns 2W8N@inpsHeften; YorPdensrthih@BRne WikdSdheV ON
vor geselnen Haiam,fgaggminaﬁ.a&mmmhg{a&,msg-uml.stxstrukt urzwi schen sich
aukpehnmen, innerhalb des Bereichs von 20 bis 700 von der Richtung der

FI f 1 ssi gkr i @t dldssighristallelement, varinl eit nggnatischebdtilsgipleihtall; welches eihent positivemdieléidvistren An- 30
wobei das Pr odaskropienert afiiveiatcrushmmef it inar zugkgabenen Rbtatiohdpolatisaljonyvetbindund @wischen ei-
optischep Ani gernPepi s@hm@bﬁmeﬂenMl‘%k?ﬂ@!’tﬁ‘?%ﬂ%wa\eﬂ\ﬁ“wl ggeltisbn 0, 7
bie 1,2 “gm betWobgjdie FWW@‘“FP@%‘F'@@ is {1 E0° verdretiemnlixsirultyr W"‘E"&deﬁﬁ?@'@s
Gew. % ei ner Téar P!S’Phdun%%‘gﬁerraM Anspruch | enthilt,

I n
i H lixstruktu h
Z{/& I( is :,ilgié; Inf/lt %?%gn@m&n. éonfﬁ;ﬁg?von H'ga%%'gtung deer I:Iuses:;slm:tallr:;mlfsla:':

y dans |gquel H&% A E‘gﬁ '?m.cwtgﬁ@e RSN Al il G35

dens | equel non"adj acents peuvent
Mmre renpl ace %B ués gQrEEEn sarman&ﬁ j1 &Q %eﬂﬂr Lmérbmﬁﬁ‘r@ﬁ@hs&%r%
un groupenent g mm sent e gr oupenent
1,4- 50 phen |nenonsu tltuo un 1, 4 phInbene ayantun ou deux atones
de F, CGissou Brougroupenents CN comme substituants, un groupenent
1,4-cyc|ohenakngcﬂmmsgroupenent pyrinidine-2,5-diyle ou un groupennent 1, 3-

1. 4'-(1-aleynyl)tolane-4-substitué de la formule:

N
AO e Oremer
n
45 Y
dans lequel R! et R2 représentent chacun un groupement alkyle en C-Cg dans leque! un groupement CH, ou
deux groupements CH, non adjacents peuvent étre remplacés par un atome O, un groupement -CO-, un grou-
50 pement -CO-O-, un groupement -O-CO- ou un groupement -CH=CH-; -@- représente un groupement 1,4-

phényléne non subsfitué, un 1,4-phényléne ayantun ou deux atomes de F, Cl ou Brou groupements CN comme
substituants, un groupement 1,4-cyclohexyléne, un groupement pyrimidine-2,5-diyle ou un groupement 1,3-
dioxane-2,5-diyle; X représente un groupement -COO-, -OCO-, -CH,CH,-, OCHz, -CH;0- ou -CH=CH- ou
une liaison simple; n est O ou 1 (et, lorsque n est 0, X représente une liaison simple); et Y estHou F.
55 2. Composé du tolane selon la revendication 1, dans lequel n est O et X représente une liaison simple.

3. Composé du tolane selon la revendication 1, dans lequel n est 1, -@- représente

19



i ¢

di oxane-2,5-diyle; X represonte un groupenent -COO, -0OCO, -
OCHz-, -CH20- ou -CH=CH ou une liaison_si ngl e; n est 0 ou lll@ﬁm&“m"m!{”“l
est 0, X represente une liaison si r‘rﬂf%’?s@‘f Y est Hou F. s55'2%% nmoe *
du tol ane selon |a revendi catbon 1, dans lequel n est 0 at X represente une

|l iaison sinple. 3. Conpose du tol ane se | a revendi cation 1, dans |equel
n set 1, -- représente 19 EP 0 377 Si
ME111111121112112 11 IM 111 111 _Cs 5 e representb une |iaison sinple.

4. Conpo%6 du tglane selon | a revendication 1, dans lequel n est 1, -t
represente 10 ®Xreprésente uns liaison simple. & et X representb

une\Li ai song si <hploes i tolafr SR HailetiorP) 8 GHln be1 - fegnitf 1 O 1, dans
| equel n est 1, e repraesentzaqg e't éﬁr’qe%'r sen?e u'n%?égupenent -COO-. 6.
Conpose ?u tol ane solon la revendication 1, dans |equel n est 1, --
repr6sen

e 25 30 et X représente LQLouperrent -COO-. 7. Conpose du
tol ane selon la revendication 1, dans | el nest 1, -- represente 9C
< et X repr6esente un groupenent -CH2CHx-. 8. Conposition |iquids
cristallins caRrepréasite unslligion Simpldeux conposants dont un au noins eat un
conpose 40 du tol ane tel quo revendi que dans |'une quel conque des

revendi cat i Hn<LopPeRéaH lanssslondn revepsication t dang lpayelia ot 1,-& reprépantegans | equel un

liquids cristallin nematique ayant une val eur d' ani sotropie di6leo- trique
positive en nmene tenps qu' avec une subspeqce avec polarisation rotatoire

aj outee est scellee entre une pairs d' rodes sup6rieure et inf6rieure
opposees®? | es nolecules liquides cristallines fornent une 45 structure
hehji_coTdal s avefleﬁmggs n%m%en;egtr_é'gs_r] de 160-1700 dans |la direction de son
6pai sseur; |'axe de polarisation des plaques de polarisation di sposees de
mani re A pl @calompbsside toiné Stfonlistrevehditttiénlf, Band (baiel 45U 4|-@- ebpisbentede 20 A 700 par
rapport A la direction de |I'arrangenentnol eculaire du liquids cristallin
dans | e®®subs- trate des el ectrodes; |e oduit de | ' epai sseur de |a couche
de liquide cristallin (d) par la val euI ‘ani - sotropie optique de |la
couche de liquids cristallin (An x d) eart conpris entre 0.7 et 1.2 prm la
conposition ao liquids cristalline contenant de 0.1 A 40% en poi ds

d' un congpose dtXTegréaente unigrayermept=G@Gdi que dans | a revendl cation | dtant

fourni dans7. ! &'mepo”é%% to‘ainggeilocril?a rg\;elnéltt:a%nl 4 . Qns ?e%ue%r? est 1, -@- représente
35 D
et X représente un groupement -CH,CH,-.

8. Composition liquide cristalline comprenant au moins deux composants dont un au moins est un composé
L 4 du tolane tel que revendiqué dans l'une quelconque des revendications précédentes.

9. Elément liquide cristallin dans lequel un liquide cristallin nématique ayant une valeur d’anisotropie diélec-
trique positive en méme temps qu’avec une substance avec polarisation rotatoire ajoutée est scellée entre
une paire d'électrodes supérieure et inférieure opposées; les molécules liquides cristallines forment une

45 structure hélicoidale avec un angle de torsion de 160-170° dans Ia direction de son épaisseur; I'axe de

‘ polarisation des plaques de polarisation disposées de manigre & placer entre elles la structure hélicoidale

dévie de 20 & 70° par rapport & la direction de I'arrangement moléculaire du liquide cristallin dans les subs-

trats des électrodes; le produit de I'épaisseur de la couche de liquide cristallin (d) par la valeur de 'ani-

sofropie optique de la couche de liquide cristallin (An x d) est compris entre 0.7 et 1.2 um; la composition

50 liquide cristalline contenant de 0.1 & 40% en poids d'un composé du tolane tel que revendiqué dans la
revendication 1 étant fourni dans I'élément liquide cristallin.
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