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EP0345013B1 Description This invention relates to a
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the ti m3 (3 clohexanes) As seen from Fig. 2, a fact resulted that pyrimidines having smaller elastic constants are

inferior to PCHs in the y characteristic. In Fig. 2, y 10°, 80-20% refers to a y characteristic in terms of the

ratio of a voltage at 80% transmittance to that at 20% transmittance in the case of an angle of 10° against

45 normal. As described above, in the case of about 200° twist, a conventional way of thinking does not hold

good, but it is necessary to choose liquid crystal materials under a way of thinking different from that in the

case of the cell structure of 90° twist. As described above, by increasing the twist angle or researching

liquid crystal materials, a liquid crystal display element having a good  Characteristic is obtained. However,

a new phenomenon has been clarified by improving the « characteristic that the better the y characteristic

50 of liquid crystal materials, the lower the response rate, as shown in Fig. 3. When the response properties

are taken into consideration, choice of only a material having a good y characteristic is not sufficient, but in

order to obtain a liquid crystal display element having good response properties, while maintaining v
characteristic to a certain extent, a method of reducing the thickness of liquid crystal layer is proposed.

Thus, with accompaniment of reducing the thickness of liquid crystal layer in order to improve the

55 response properties, the optical anisotropy value An of the material should be varied. In the case of 200° C

twist, the product of the An of the liquid crystal material by the thickness d of the liquid crystal layer (An x

d) is best in the vicinity of 0.96 Lm. When the thickness d of the liquid crystal layer is 7 um, the An of the

material should be adjusted to 0.137. In order to make the thickness of the liquid crystal layer 5 um for
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mul tiplex drive increases so that a multiplex drive higher than

conventi onal one, becones possible. However, as to the relationship between
the [err] characteristic in the caf®f QPGUSBY twist and that in the 35 case
of about [err] twi st, the same tendency is not exhibited dependi ng upon
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and PCHsro( phpangse patent epplitatiordlaid-open NasShod@12047815188%:irggpectivelya f act resul t ed t hat
pyrim di nes having snaller elastic constants are inferior to PCHs in the
[err] characteristic. In Fig. 2, [err] , 80-20% refers to ay
characteristic in termns e ratio oy \\ob%qge at 80% rf smttance to
that at 20% transniRt%a he ®abe & gle of 10 a&a st 45 normal.
As descr¥®bed above, in t ase of aboue=err] tw st, a conventional way of
t hi nki ng does not hold good, but it is necessary to choose |iquid crystal
material s under of thinkin ifferent fromthat in the case of the -
cel I8t r uct"‘ﬂf?rg'"('E‘f‘}a'\[,'&g'%"rﬂach[r\‘}'ﬁ"rgﬁefl§1 aﬂ%‘ LR ?rbaé'cflk%l’g&oé‘?' by increasing the twi st
angle or_researching liquid crystal naterials, a liquid crystal display

el enent ﬁaving a good [err] characteristic is tai ned. However, a new
phenonenon has beenncd ar ff weN ¥ Nypr ving | rri har c# i stic that
the better the [errF cha af& St f 5@ of 7l crbstal 3& giials, t he

| ower the response rate, as shown in Fig. 3. en the response properties
are takeg into consideration, choice of only a material having a good [err]
characteri Séhbini S not sufficient, but in order to obtain a liquid crystal
di spl ay el enent havi ng good response properties, while naintaining [err]
characteristic to a certain extent, a QEzhod of reducing the thickness of

liquid crystal layer is proposed. Thuss h acconpani nent of reducing the
thi cknes® of liquid crystal layer in ord®r to inprove the 55 response
properties, the optical anisotropy.value An of the nmaterial should be

vari ed. |nresisetsise of [err] twist, the product of the [err]n of the liquid
crystal material by the thickness d of the liquid crystal layer ([err]n x
d) is best in the vicinity of 0.96 rr$. !ngp%he t hi ckness d of the
liquid ct®ystal layer is 7 [err], Téfffe 1 he material should be
adjusted to 0.137. In order to make the thickness of the liquid crystal

| ayer=5 [erarJ‘{"Jn%ide"gsegc'}%@#g}ﬁﬁ%gﬂ g@iﬂg"pr oving the response rate, it is

necessary t%0 2. As described above, in order to

R'O—Q—Csc-@x (3)

wherein R? represents a linear alkyl group and X represents a halogen atom; and
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wherein R® and R® each represent a linear alkyl group.
These tolan derivatives have been said to have a large An and a relatively low viscosity, but those far
s6 exceeding the characteristics of these compounds have recently been required.



correspond to thinning of the liquid crystal |ayer, the An of the materi al
shoul d be increased, but in this case robl em of viscosity is

acconpani ed.- As to the rel atlonshF %ﬂés Bt he [err]n and viscosity of
liquid crystal nmaterials so far reported a tendency that the viscosity

i ncreasesg wﬁnﬂmwpﬁ-ﬁ?mﬁ“ﬂohhe [err]n has been 5 clarified. Nanmely,
a

conventi on mat er i aving a large [err]n and yet a | ow viscosity have
been very f ey, p.@énﬁm%h fs3idd in29- C}i—ﬁlﬁyi&Q@Mhymmaw&yﬂﬁﬁvwgﬁbnéenk %ﬁﬂ&sé?il%' cal
ani sotr opieYerhske [errln when use component of I'iqui'd crystal

materia s, conpounds expressed by the followng fornulas (1) - (4) are

di scl\es'ed in (1) French patent application | ai d-open No. 2,141,438, (2)
Japanese patent appl ycat 1 7 427/ 1985, (3) Japanese
pat ent appli catij on angR €4) ( 40)Japanese
pat ent application | &g respectively: [ERR]
whereine R3 and R4 each represent an al kyl group or an al koxy group; 20

[ ERR] 25 wherein 30 represents 35

or and R5inahigh Ree of 4 land Biyprresepis atraight ehgin a&wk%: ag! cmofa@omgomm'ﬂéherptwof
repr esent B' and| Riyeerpsenl & s¥raight ehsjs slpytiorsun et to on, aeEp.RYE 7 lighig Fystghmixture
wher ei n [ eajning #e spre9-r | each represent a linear al kyl group. These tol an

i
i scoai 5,%3'58{%%%’%@%@8? o TQEBM@& ng the char acteristics of these
.C o rrpou nds E_?Lve 8v?snt cﬂért qle§ "B anglg g epeﬁdency g IcheQ/oléZglé tré)n%rﬁ ttaBn%e &%M@%c gzanTHE
1 (s alzky?' 'E‘E iyl 's‘ ﬁbYlﬂsﬂt M 6 QUeREd A e ERGE ehsiliHeS SfakoMbc of an

element having a twust angle of 180°.
Fig. 2 shows a chart illustrating the relationship between the ratio of the elastic constant of an element
of twist angle 180° to that of twist angle 230 °.and y-characteristic.
Fig. 3 shows a chart illustrating the relationship between the y-characteristic and the rise response rate
25 of a conventional liquid crystal material.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Examples of the compound provided by the present invention are as follows:

30 1,4-bis-(4-ethylphenylethynyl)benzene, :
1,4-bis-(4-propylphenylethynyl)benzene,
1,4-bis-(4-butylphenylethynyl)benzene,
1,4-bis-(4-pentylphenylethynyl)benzene,
1,4-bis-(4-hexylphenylethynyl)benzene,

35 1,4-bis-(4-heptylphenylethynyl)benzene,
1,4-bis-(4-octylphenylethynyl)benzene,

s 1,4-bis-(4-nonylphenylethynyl)benzene,
: 1,4-bis-(4-decylphenylethynyl)benzene,
1-(4-methylphenylethynyl)-4-(4-ethylphenylethynyl)benzene,

40 1-(4-methylphenylsthynyl)-4-(4-propylphenylethynyl)benzene,
1-(4-methyliphenylethynyl)-4-(4-butylphenylethynyl)benzene,
1-(4-methylphenylethynyl)-4-(4-pentylphenylethynyl)benzene,
1-(4-methylphenylsthynyl)-4-(4-hexylphenylethynyl)benzene
1-(4-msthylphenylethynyl)-4-(4-heptyiphenylethynyl)benzene,

45 1-(4-methylphenylethynyl)-4-(4-octylphenylethynyl)benzene,
1-(4-methylphenylethynyl)-4-(4-nonylphenylethynyl)benzene,
1-(4-methylphenylethynyl)-4-(4-decylphenylethynyl)benzene,
1-(4-ethylphenylethynyl)-4-(4-propylphenylethynyl)benzene,
1-(4-ethylphenylethynyl)-4-(4-butylphenylethynyl)benzene

50 1-(4-ethylphenylethynyl)-4-(4-pentylphenylethynyl)benzene,
1-(4-ethylphenylethynyl)-4-(4-hexylphenylethynyl)benzens,
1-{4-ethylphenylethynyl)-4-(4-heptyiphenylethynyl)benzene,
1-(4-sthylphenylethynyl)-4-(4-octylphenylethynyl)benzens,
1-(4-ethylphenylethynyl)-4-(4-nonylphenylethynyl)benzene,

65 1-(4-ethylphenylethynyl)-4-(4-decylphenylethynyl)benzene,
1-(4-propylphenylethynyl)-4-(4-butylphenylethynyl}benzene,
1-(4-propylphenylethynyl)-4-(4-pentylphenylethynyl)benzene,
1-(4-propylphenylethynyl)-4-(4-hexylphenylethynyl)benzene,



the formula [ERR] 10 in which one of [err] and [err] represents a straight
chain alkyl group of 1 to 10 cagbon_atoms and the other of [err] and [err]
represent a-straight chain alkyl gr?u%%"‘f 08BY 10 carbon atons, and a
liquid crystal m xture containing the same. 15 BRI EF DESCRI PTI O\I OF THE

DRAW NGS Fi g. angl e dependency of the

vol tage- trans Eéb B@ﬁg‘wﬁn&%*t‘%t w W %ﬁi)&% nt having a tw st angle of

[err]. 20 py,EIl;bn (49,43@], e,{ )Bg;,géng'g t he angl e dependency of
ﬁeay]gtgyng;. (méﬁffhb@ieﬂﬁnﬂ nddhet! €ment having a twi st angle

t he vol t age- t{-
of 180 .sFig. 1-g.bﬁ{@gn@,ygmmmwemymﬁgnmam@gbeﬁiaﬁa rel ationship between the
rati 0-of the £ {4asutylphongiom friy-a-{4-kylshenyiitig Aigbénzéte, t Wi st angle 180 to that of
tw st angl e [ s@rutyphshylblyryd-4pdipaiphenyibtanyibendehgy. 3 shows a chart
i1 lustrating t-f#eutyiphanyistbyryird{t-deaiphanylathidydbdnzens,] - characteri stic and the rise
response r at el-@butyfphanyletbyny-ni{4-nyphehylathynylbenzgret al naterial . DETAI LED
DESCRI PTieON COF(4rertyipharidbiny riylyB(DlehEdis@idthyayhberasneof t he conpound provi ded by
t he present i hifeantyiphenyeteynyll4-(diexyiphenylethgnyl)benzene,
1,4-bis-(4-eth Pﬁﬁﬂﬂ}ﬂhﬂ@ww +{(Atheptylehepyletiynyl)benzens,

 4-Dbis- (4-pro Pﬁﬁlé' PR dethyp _‘ﬂt?é%'?@ﬁﬂé‘ethyl‘y')be"ze"e'

, 4- bi s- (4- but 4&9@)’1‘ °é¥'ﬁ 2Ryiphenyiethynylbenzene,

. 4-bi s- (1& pent” ‘g@ fylsthynyhbenzene,
' 4- bi s- (4- hexy ’8’
1,4-bi s-(4- he
1,4- 's- (4- oc
1, 4-bi s-[4-noj),
’ eﬁ

yle Snyl)benzene
ng hynyl)benzene,
(

hynyl)benzene
54- @B ethy yl)benzene,
i yl)benzene,

)
4- bi s- ( dec I W?WLS yle ynyl)benzene
- (4- et hyl phen he m. ﬁ y.,ké(ﬁemah ByRBYHBbeAYS) ) benzene, 40

1- (4- et hyl ph@yde w yriyBLaLAmoRyishey! &,ﬁ&,{aynyl ) benzene, 1

- (4- et hyl pheﬂMLoeﬁ/iaudayn yr&n-w&uﬁmewmww&damxéha benzene, 1

- (4- met hyl phenpiehyibheielhydyiieds-pepbhdnpbynyiehlenay| ) benzene, 1

- (4- et hy| pheThgl eiripyuny | grevitied by hie yhesdne inybraibm Yiasy kel Zeatums desired as liquid crystal
component in well-balanced manner; namely the compound has an optical anisotropy An as very large as
about 0.4, a viscosity at 20°*C of about 20 cp which is low for a compound of three-ring structure, a high
clearing point, etc.

30

PREPARATION OF COMPOUND

Next, an embodiment of preparation of the compound of the present invention will be illustrated.
A symmetric compound may be prepared according to the following equation:
86 :

o Pd (P(Ph3)z) C2.,

“ : Cul

=C-—-H+
2R+ —Q—c c-H 1{} T
(1) (1)
) v e e Ye=e L™
_ (1)
50 Namely, when an alkylphenylacetylene (ll) is reacted with 1,4-diilodobenzene (lll) in a solvent of

diethylamine in the presence of Pd catalyst and copper iodide according to a method of a literature
(Tetrahedron Letters No. 50, pp. 4467-4470, 1975), it is possible to prepare the objective compound ().
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- (4- met hyl phenyl et hynyl ) - 4- (4- hept yl phenyl et hynyl ) benzene, 45
- (4- et hyl pheny| et hynyl ) - 4- (4-oc ¥r e égﬁhynyl)benzene, 1
(4-nethy|phenylethynyl)-4-(4-non% dﬁ@ﬁgﬁ ynyl ) benzene, 1

- (4- et hyl phenyl et hynyl ) - 4- (4- decyl phenyl et hynyl ) benzene, 1

- (4-ethyl phq&[}ﬁﬂeﬁfaFWBﬁlln}t_?iﬁ ﬁn??@dwlbﬁgﬁw%fﬁmﬁ%%%I‘gﬂﬁgs% ation:

1
1

- (4- et hyl phenyl et hyny utylp enzene

1- (4- et hyl phenyl et hynyl ) - 4- ( 4- pent henyl et hynyl)benzene,

1- (4- et hyl phenyl et hyAyN - 4- (A-gex/ ny e_{_::gh m Zg ol g

-(4-Qﬁt]1syl phenyIBt hy\ Y -?4"—=h pt nyt e nW )behzehe,

- (4- ethyl phenyl et hynyTy - 4- (4- oct yl nyl et hynyl )Yb€nzene, 1
_(4-ethylphenylethynyghfﬁ~(4-nonylphenylethynyl)Qemqene, 55

1- (4- et hyl phenyl et hyny1")*- 4- (4- decyl phenyl et hynyl ) benzene,

1- (4- propyl phenyl et hynyl ) - 4- (4- butyl phenyl et hynyl ) benzene, 1

- (4- prapyl phenyl e ) K ng @l phenyl et hynyl ) benzene, 1
-(4-propy|phenyle?ﬂ¥g§F)§3t(ﬁiﬁgxylphenylethynyl)benzene, 4 EP0345013B1
1- (4- propyl phenyl et hy@yhky) -14- (4- hept yl phenyl et hynyl ) benzene,

1- (4- pr opyl pheny!| ethyryp—4—4—octy| phenyl et hynyl ) benzene

1- (4- propyl phenyl et iB/nyk) N&H 4- nonyl phenyl et hynyl ) benzene, 1

- (4- pr ddyl phenyl et hynyl ) - 4- ( 4- decyl phen

1- (4- butyl phenyl et hynyl ) Z4-\ 4-Rgag p et hyayls) b &R*

1- (4- but yl phenyl et hynyl @}A )T"y?@ph hg:nﬁy e :

1- (4=But yl phenyl et hynyl ) === 4- hept yl ph ethyn(h)penzene, 1

- (4- butyl phenyl et hynyl ) - 4- (4- oct yl phenyl et hynyl ) benzene, 1

- (4- butyl phenyl et hynyl ) - 4- (4- nonyl phenyl et hynyl ) benzene, 10

1- (4-butyl pmamuuk,emx Ny b-hikyflphbriliadpare IR Ybaieh it | 2 RO dotoldn (IV) which can be
- (4- pent y biagipsayin @tcbiaitional fivafirfer, RE6iaing e thy lasdvByhBitiondaastdASit is bossible to obtain the
- ( 4- pent y bipdeeva)as@hrhstatydompsting ¢) (REdd A2 s abbwst dayativil Deingrag aétiaed above).

25 The liquid crystal composition comprises at least two kinds of liquid crystals or compounds similar to
liquid crystals and at least one of them is a liquid crystal compound expressed by the above formula (1) the
content of which is in the range of 2 to 30% by weight.

Further, the liquid crystal composition containing the above liquid crystal compound (l) is preferably
used in a liquid crystal element wherein a nematic liquid crystal having an optically active substance added

30 thereto and having a positive dielectric anisotropy is filled between a pair of opposed upper and lower
electrode substrates; the liquid crystal molecule forms a helical structure of 160-270° twist in the direction
of its thickness; the polarizing axis of polarizing plates provided so as to place the helical structure
therebetween is deviated in the range of 20°-70° against the aligning direction of liquid crystal molecules
between the electrode substrates; and the product of the thickness d of the liquid crystal layer by the

35 dielectric anisotropy An of the liquid crystal layer, Anxd, is 0.7-1.2 im.

_ As to a component of the liquid crystal composition of the present invention, and as compounds used in
‘\J; admixture with the compound of the formula (1), the following compound groups (i) - (ocxiii) are enumerated:
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1- (4- pentyl phenyl et hynyl ) - 4- (4- oct yl phenyl et hynyl ) benzene,
1- (4-pentyl pheny]| et hynyl ) - 4- (4-nonyl phenyl et hynyl ) benzene, 15

1- (4- pent yl phenyl et hynyl ) - 4- ( 4- decyﬁgﬂ P& Byl ) benzene,

1- (4- hexyl phenyl et hynyl ) - 4- (4- hept yl phenyl et hynyl ) benzene, 1

- (4- hexyl phenyl et hynyl ) - 4- (4- octyl phenyl et hynyl ) benzene,

1- (4- hexyl phenyl et hynyl nonyl phenyl et hynyl ) benzene, 1
-(4-hexy|pheny|eth§ﬂ phenyl et hynyl ) benzene, 20

1- (4- hept yl phenyl e y vl Phenyl et hynyl ) benzene, .

1- (4- hepgyl phenyl et hyny=~4- (F=0nyl phenyl et hynyl ) benzene, (i)

1- (4-\&pt yl phenyl et hynyl ) - 4- (4- decyl phenyl et hynyl ) benzene,

1- (4- octyl phenyl et hynyl ) - 4- (4- nonyl phenyl et hynyl ) benzene,

1- (4- octyl phenyl et hy \4- (4 Ie’-‘\ et hynyl ) benzene and 25

1- (4- nonyl phenyl et Ry« ' Q het lyynyl ) benzene. The conpound
provi dedwby t he prese hax—splecific features desirldfi)as |iquid
crystal conponent in well-balanced manner; nanely the conpound has an
optical anisotropy [err]n as very large as about 0.4, a viscosity at [err]
of about 20 cp which i QW f Of-ay conpound of three-ring structure, a high

clearing point, et . ;{ ‘\‘ O COVPOUND Next, an enbodi nent of
preparatf®on of theé Co BTé%ent invention will be(mijustrated. A
symetri c. conpound may “we~pr epared according to the foll ow ng equation: 35
[ ERR] 50 Nanely, when an al kyl phenyl acetylene (I1) is reacted with
1, 4-¥i odobenzene (I'11) in a solvent of diethylamne in the presence of Pd
catal yst_and copper '2¢'dh acgpr\\ng o\ nmethod of a literature
'(Tetrahe(gron Lett & \ﬁ: v D46 44, 1975), it is possible to prepare
' Pe—-/345 013 Bl )

t he objective conmpounatty.

25 .

RG@‘ Y (v)
30

Y .
F < > é_} é_} (i)
o _< >_< >_€ }-

R Y (i

R@ co-x-y (Vi
45 !
5" ) O— cO0mX-x¥ (ix)
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Further, an asymmetric conpound may be prepared according to the foll ow ng
equation: 15 . ; 4&;&&% 20 Nanely, when a

4- al kyl phenyl acetyl ene (I1) is r e EBOAS 18 Bl 4-al kyl -4' -i odotol an (1V)

whi ch can be prepared in a conventional nmanner, according to the
above-nentioned nethod, it is possible to obtain the objective asymetric
conpound (1) ([err] apg=ferr] in the above equati on being as defined
above). 25 The | crxgig] i? osition conprises at |east two kinds
of liquid crystalS o pou Sidvilhr to liquid crystals g at |east one
of themais a liquid chysfal conpound expressed by the above formula (1) the
contert of which is in the range of 2 to 30% by weight. Further, the liquid
crystal conposition containing the above |iquid crystal conmpound (I) is

preferably used in d cryst | ement wherein a nematic liquid
crystal having &h X =D 1 tyance added 30 ther e% )and havi ng a
positive dielectric<amPs5otropy is | ed- between a pair of )giposed upper
and | ower el ectrode substrates; the liquid crystal nolecule forms a helical

structure of 160-[err] twist in the direction of its thickness; the

pol ari zing axis of polarizing plates provided so as to place the helical
structure therebet wees—s devi at ed 4t he range of [err] against the
alignidy directi ML gy ShYS egul es between the & ctrode
substrates; and the ss d of the liquiXldrystal |ayer
by t.he 35 dielectric anrsotrogy [e of the liquid crystal |ayer,
[errPnixd, is 0.7-1.2 [err]. As to a conponent of the liquid crysta
conposiyj i on of the present invention, and as conpounds used in adm xture

wi th the conpound of the formula (] the foll owi ng compound groups (i) -
(xxxiii) are enuner . 40 45 5( - EP0345013B1 [ ERR] 25 35 40
R C=c (i)

25

no—@- C==C -@— Y (%V)

Y | (xv)

R0 ‘@' CH'“'@ Y 0
IO oo
50 '
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50 55 10 EP0345013B1 In the formulas (i) - (xxxiii). X represents 5

[ ERR] . . or Y represents -CN,
hal ogen atom [err] or [err] and RPWP@PP each represent an al kyl group.
10 The present invention will be described in nore detail by way of

Exanpl es, but it should not be construed to be limted thereto. In
Exanpl es, C-N point i es | iquid crystal-nematic phase transition
poi nt and N-I poi repr

transition point. 1

egat i ¢ phase-isotropic |jquid phase
szparation of 6§&v3
1, 4- Bi & (4- propyl phenyl et hynyl') benzene 1, 4-Di i odobenzene (2.5 g, 7.57 nmol)
was adted to diethylanmne (80 m) in nitrogen gas stream 20 followed by
agitating the m xture at roomtenperature, successively adding copper
i odi de (60 ng) and diek| or op~s{tri phenyl phosphi ne)pal | adi un{11) (100 ng),
addi ng 4- propyl pge @ 4.37 g, 30 mol) in several steps,
agitatirmg the reacthon t foomtenperature over rﬁ)@mll) addi ng wat er
(200 m), extracting ing deposited crystals with toluene (100
[err]), washing the toluene solution with dilute hydrochloric acid, water,
an aqueous sol ution of sodium hydrogen sulfate and water in this order,
drying the 25 solution on anhydrous sodiumsulfate, passing it through a

short ¢dblum of actyvaned al unyma\ distilling off toluene and
recrystallizing B res GOfyI acetate to obt a%@e obj ective
1, 4-bi s- (4-propyl - yl et hynkl) benzene (1.92 g, 5.3 . This product

exhiw¥ted liquid crystal phases. C-N point: [err] NI point: [err]. 30
Exampl gs 2, 3 and 4 The follow ng conpounds were obtained in the sane
‘manner as in Exanple 1. 1, 4-bis-(4-ethyl phenyl ethynyl)benzene (C N point:

[err], NI point: [£TTY). 1,4-bisA#\butyl phenylethynyl)benzene (C N point:
[err], NI pointB m .CB3CH, - R 4-pentyl phenu&b@/nyl ) benzene
(CGNpoint: [err], W point: [er Use exanple 1
25
ROCH,CHZ-O- oR' (XXX)
* ROCHzCHzO—CN
\/.
RO'CHzCHzO—@—R‘ (X xxii)
50

55

30

(xXxxi)

1 Cxxxiii)

10



A liquid crystal 'corrbosi tion A consisting of 40

trans-4-propyl - (4- cyanophenyl ) cycl ghexane 30 parts by weight,

trans- 4- pent-yl - (4- cyanophenyl ) cycl %3013 By parts by wei ght and
trans- 4- heptyl - (4- cyanophenyl ) cycl ohexane 30 parts by weight, 45 had a
N-1 point of [ &khdmui @lL b biredms SOt ropy [err] of 10.7, a viscosity at
[err] of 22.4 CB éﬂ'c’! a(ﬁ g‘%’??cal &gnﬁéotropy [err]n of 0.118. Wen

1, 4-bi s- (4-butyl phenyl et hynyl ) benzene of the present invention shown in

Exanple 3 (5 part sty wei ght S addep R\ above | i ggiyl crystal
conpesition A (S @ b ! g lexqur ’
conposition exhibited a NI nt rai s€a up [err], y at [err]

of 22.5 cp 50 (unchanged) and an optical anisotropy [err]nTaised up to
0.131. Use exanple 2 To the liquid crystal conposition A used in Use

exanpl e 1 (Yotprgsants LNyhalagen gtbrn,) R'\aeOR' antidehd R’ 4adhirepresent ak gkyl group.

propy! pheny| etheynreseitijemention ewill be desciibed iy mars; dgitall )by way of Bxamples, but it should not be

1, 4- bi s- (4-<onsinydinenfipited thoralpl ) benzene (5 parts by wei ght) and )

1, 4- bi s- (4- pefi ng;gl“ SPiRhreRFespI® ipisreysiabnomatia Rhags rapgitiop Reit and, Neb pintjrepresents
Exanpl es 1,nergatighfasa-isoffqpic igtiq phiga YansitioR @0iftes y| ting 1i quid crystal conposition
exhibited a N-I point of 63.1 C, a viscosity-at [err] of 22.6 cp and an
opti cal ’éniiﬁfﬂ'fbgy [err]n of 0.151. 11 EP 0 345 013 Bl Thus, the

£l . : ) : .
g)s(gngl-gglss 'g&a;[ °%§F‘% 0| pCJoprhetngﬁgthﬁnWbseﬁz%e' nvention is evident fromthese

1- (4~Al kyl phe ,xbi%%ﬁﬁgﬁ%m?m s&&awhmgﬁﬁj ) i iodeR By fsam,
in i t

[ERR] i nyyWhiyg dOB\E Fo%at 6 tompérattre Sducéds iAd QodpBr fodide {6l Yhg) and
group, and gheromkdiBhenbhokihinbbalRfiEn e dol md)SadBing #-propylphdhyiadbtdbie (&.524,30 ihdilin
al kyl gr ouRevefat sfips, &itdtify oY rRholibn FRAIRP S FdoMMNtefmPerRir TvétigAl addMg Séater iE00 mt),
conponent s, exitdetingGfsS fessing d8positdal dydtalsSwith tdluend! (100 mt), washing the toluene solution with dilute
al kyl pheny Ingdrbnionié dcict whted, ki/dgpbuas ydiaibhyfydind Rytitogiresutiste areif wale bk thisiordér 2dryinglthe
and pr essntsolution A apyoIe0d sodiumf sulte, Passiag 8 Grouply a \sldrigdotumb & antivated duminaywistitiihg ofo f
the |iquid idieystantl reaystabiging itien res@@ from ethyl acetate to obtain the objective 1,4-bis-(4-propyl-
phenylethynyl)benzene (1.92 g, 5.3 mmol). This product exhibited liquid crystal phases. C-N point:
179.1 °C. N-l point: 245.5°C. '

30 Examples 2, 3 and 4

The following compounds were obtained in the same manner as in Example 1:
1,4-bis-(4-ethylphenylethynyl)benzene (C-N point: 208.9 *C, N- point: 235.8°C).
1,4-bis-(4-butylphenylethynyl)benzene (C-N point: 151.8°C, N-I point: 215.9°C).

35 1,4-bis-(4-pentylphenylethynyl)benzene (C-N point: 1561.1°C, N-I point: 212.3*C).
W Use example 1
A liquid crystal composition A consisting of

40
trans-4-propyl-(4-cyanophenyl)cyclohexane | 30 parts by weight,
trans-4-pentyl-(4-cyanophenyl)cyclohexane | 40 parts by weight and
trans-4-heptyl-(4-cyanophenyl)cyclohexane | 30 parts by weight,

45

had a N-1 point of 52.1°C, a dielectric anisotropy Ae of 10.7, a viscosity at 20°C of 22.4 cp and an optical

anisofropy An of 0.118. When 1,4-bis-(4-butylphenylethynyl)benzene of the present invention shown in

Example 3 (5 parts by weight) was added to the above liquid crystal composition A (95 parts by weight), the

resulting liquid crystal composition exhibited a N-I point raised up to 57.2°C, a viscosity at 20°C of 22.5 cp
50 (unchanged) and an optical anisotropy An raised up to 0.131.

Use example 2

To the liquid crystal composition A used in Use example 1 (90 parts by weight) were added 1,4-bis-(4-

55 propylphenylethynyl)benzene (2 parts by weight), 1,4-bis-(4-butylphenylethynyl)oenzene (5 parts by

weight) and 1,4-bis-(4-pentyiphenylethynyi)benzene (2 parts by weight), shown in Examples 1, 3 and 4,

respectively. The resulting liquid crystal composition exhibited a N-I point of 63.1°C, a viscosity at 20°C of
22.6 cp and an optical anisotropy An of 0.151.

11



Pat ent ansprl che 1. 1-(4-Al kyl phenyl et hi nyI ) - 4- (al kyl phenyl et hi nyl ) - benzol e
der Formel 25 ns o Cc -~-C C 22

(I 30 in wel chen einer der ResteERIOQﬂ’-FcP‘R?‘el ne geradketlge

Cl- Clo- Al kyl gr uppe und der andere der Reste RI und R2 eine ger adketige

C2-C o- A k t al |
m ndegt ens z “ljbqﬁgfu'h%%é)fn i %'%ﬁ e §°sg %"Fzﬁrﬁ%g'g?g%g} @%‘nﬁés"\,‘\’%’%’é"ser n

1- (4- Al ledimbenyl et h| nyl ) - 4- (aI kyl phenyl et hi nyl ) - benzol gemAS Anspruch 1 i st
und in einer Menge von 2 bis 30 Gew. % basierend auf dem Gew cht der

Fl ~sssglri ¢ i @ikUiBenvicth &H35h Bayghdi catlons 40 1.

1-(4-al kyl p@?ﬂﬁmw ( 'E!{aljlak)yl pr‘{gﬁel et r?yhﬁ'ty‘ﬁ benzbnes de la formule: 45
R o] C C e CacC o] RsX (1)
dans laquell e un des p—et R2 est un rouperrent aI kyle en Cl1 -Co a chai ne
droite et |'autrg deg £ *

chairfe droite. 2. Corpas
conposants dont au noins un est un
al kyl phenyl t hynyl ) - 4- (al kyl phényl et hynyl ) - benzbne tel que d~fini dans | a
revendi catron 1 et est prdsent en une quantitd conprise entre 2 et 30% en
poi ds_sur 'Pd!’g ﬁ’ g;srm 6’|“’d§2 B ?"&'%‘o‘??ﬁ'ﬂ&’tquﬁ'kﬂlmpd@dfﬁp other of i endhRf Isree. 12
EP 0 345 Oﬁ'@' f ﬁ"i'r Cro ! grougs y| ness of the corrpound of the present
|nvent| fromth eee

r'I co ition
- (4r "\ e gest ofe fbich gs ik
[1E(R£I£] A: n ”% Iky'i' S i@eﬁ tﬁe I% gy 'f ﬁ 5‘1 Rregeat inan amgunt of

group, an err and mpos TP % i ght chal n[err]
al kyl gi’Qiéﬁbanspmche

1. 1-(4-AlkylphenyIethinyl)-4-(alkylphenylethinyl)-benzole der Formel

DemeDeneOre

in welchen einer der Reste R' und R? eine geradkettige Ci -Cao-Alkylgruppe und der andere der Reste
R! und R? eine geradkettige C2-Cio-Alkylgruppe Ist.

380

2. Flussigkristallzusammensetzung, welche mindestens zwei Komponenten umfaBt, wovon mindestens

85 eine ein 1-(4-Alkylphenylethinyl)-4-(alkylphenylethinyl)-benzol gem#B Anspruch 1 ist und in einer

Menge von 2 bis 30 Gew. %, basierend auf dem Gewicht der Fiussigkristalizusammensetzung,
vorhanden ist.

Revendications

1.  1-(4-alkylphényléthynyl)-4-(alkylphényléthynyl)-benzénes de la formule:

* R'—@—CEC-O-CEC-O—R

dans laquelle un des R' et R? est un groupement alkyle en C1-C1o 2 chalne droite et I'autre des R' et
50 R2 est un groupement alkyle en C2-C1o & chaine droite.

2. Composition liquide cristalline comprenant au moins deux composants dont au moins un est un 1-(4-
alkylphényléthynyl)-4-(alkylphényléthynyl)-benzéne tel que défini dans la revendication 1 et est présent
en une quantité comprise entre 2 et 30% en pords sur la base du poids de la composition liquide

&5 cristalline. :

12



2 W

2. Aliquid crystal corrp05|t|on conprising at |east two conponents, at

;Fﬁif pﬁgﬁyf)fetmlngr) ! Z ?allkglﬁbhenyﬁgmﬁ‘? Bdnzene as defi neM“l“‘ mlual“u “‘ll lH“‘

and present in an amount of from2 to 30% by wei ght based on*thé wei dght *of
the liquid ghys Q:ﬂhfa %
1- (4- Al kyl pheny ?1 | ngig % oulrF’Ooheny | ny ¥ ﬂ%ﬁ%"glfrgm Y ﬂ'%ﬁ 25 "-. %

C - Claims 30 in vvel chen ei ner
der Reste RI und R2 el ne geradkettige C, - C o- Al kyI gr uppe und der andere

der Rest e1.R1-@ryipRényidtiyRyion@iRfireidtFRy)bshzérs &l thetbrhulappe i st. 2.
Fl Uss\"gkrl stal i zusamenset zung, wel che m ndestens zwei Konponenten unfaBt,

wovon m ndestens 35 eine ein
1- (4- Al kyl phenyl et hi nyl - (al kyl phe h| nyl ) - benzol genBB Anspruch 1 ist
und in einer NEngqua:{Z 5_5 @ Gew. ba dem Gew cht der

Fl Ussi gkri stal i zusamre zurs'g \%r %s ch ﬁ aft bns( 40) 1.

1-(4- aIkyIph6nerthynyI)4 (alkylpheny e hynyl) benZeries de la fornule: 45

R )C aC C R'(I) dans

| aquel I e un des R et R2 es; un h'Fg_lement al kyl e en c
droite et "’hﬂ'ﬁ"?’b°’ﬂe‘§ Rend aig L cu‘ha'b)f‘ @[?ﬂ%r?éﬁt‘hea‘lﬂ!?pf’feR ﬂ'dﬁ T80 a
chai ne’?jrm {Staighy ch a@(ﬁ'ﬁ‘ﬁé‘é‘f“ ?fﬂ“ﬂ i qui de crl stal l'i ne conprenant au noi ns deux

conposant FigB, D

?le \lje plhng’ : %ﬁ uid 3th f?- ég?ié ﬁﬁn@b easﬁ ﬁ’%g:;nt; l“‘at [IG:St one Hglche ;ga% é/o

poi ds gyr la b ase u poi Pa co 05|t|on ry %b'é@ crlstal line. 12
Patentanspriiche

1. 1-(4-Alkylphenylethinyl)-4-(alkylphenylethinyl)-benzole der Formel

D ereDrere e @

in welchen einer der Reste R' und R? eine geradkettige Ci-Cio-Alkylgruppe und der anders der Reste
R! und R? eine geradkettige C2-C1o0-Alkylgruppe ist.

25

30

2. Flussigkristalizusammensetzung, welche mindestens zwei Komponenten umfaBt, wovon mindestens

35 eine ein 1-(4-Alkylphenylethinyl)-4-(alkylphenylethinyl)-benzol gem#B Anspruch 1 ist und in einer
_ Menge von 2 bis 30 Gew. %, basierend auf dem Gewicht der FlUssigkristallzusammensetzung,
W - vorhanden ist.
Revendications
40

1. 1-(4-alkylphényléthynyl)-4-(alkylphényléthynyl)-benz&nes de la formule:

dans laquefle un des R! et R2 est un groupement alkyle en Ci-Cio 2 chainhe droite et I'auire des R! et
50 R2 est un groupement alkyle en C2-Cio & chalne droite.

2. Composition liquide cristalline comprenant au moins deux composants dont au moins un est un 1-(4-
alkylphényléthynyl)-4-(alkylphényléthynyl)-benzéne tel que défini dans la revendication 1 et est présent
en une quantité comprise entre 2 et 30% en poids sur la base du poids de la composition liquide

55 cristalline.
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