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When used in the optical switching element, the ferroelectric liquid crystal compound is required to

55 have various characteristics such as an operating temperature range around or less than ordinary
temperature, a broad operating temperature width, a high(rapid) switching speed, and a switching threshold
value voltage within a proper range. Particularly, the operating temperature range is an especially important
factor for the practical use of ferroelectric liquid crystal compounds.-
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wherein R represents Cs-Ciz alkyl, Ce-Ci2 alkoxy or Cs-Cis haloalkyl, X represents -CFa, or ~CH2-CHa, m
is an integral number of 1-10 when X is -CF;y and an integral number of 2-10 when X is -CHz-CHas, and C*

s0 represents an asymmetric carbon atom. .

The liquid crystal compounds of this invention are charactenzed in that they are represented by the
above formula [Al.

The carboxylic acid ester compound represented by the formula [A] can be used as a ferroslectric
liquid crystal compound as it has optical activity.

55 The use of such carboxylic acid ester compounds as liquid crystal compounds enables to obtain
various devices having excellent characteristics such as an operating temperature range around room
temperature or lowsr, a high switching speed, an extremely small consumed power, and a stabilized
contrast.
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BRIEF DESCRIPTION OF THE DRAWINGS

45
Fig. 1 shows a NMR chart of a carboxylic acid ester compound (Vill) of this invention in which a
substituent bonded to the asymmetric carbon atom is trifluoromethyl group (-CFs).
Fig. 2 shows a NMR chart of a carboxylic acid ester oompound (VIII") of this invention in which the
substituent is ethyl group (X=-CHz-H3).
50 Fig. 3 is a schematic sectional view of a liquid crystal element according to this invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

The carboxylic acid ester compounds, liquid crystal compounds, liquid crystal compositions, liquid
s5 crystal slements, the method of producing said elements, and other uses according to this invention are
specifically illustrated.
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DESCRI PTI ON OF PREFERRED ENMBODI VE S The carboxylic acid ester conpounds,
|l iquid crystal conpounds, |iquid_ S cogﬁom tions, liquid 55 crystal
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In the carboxylic acid ester compounds of this invention, a trifluoromethyl group and an alkyl group
s0 wherein m is 1-10, or an ethyl group and an alkyl group wherein m is 2-10 are bonded to the asymmetric
carbon atom C*.
The asymmetric carbon atom is bonded to a phenylene group by ester bonding.
In the formula [A], the phenylene groups include o-phenylene group, m-phenylene group and p-
phenylene group. When the carboxylic acid ester compound of this invention is particularly used as the
55 liquid crystal compound, the molecule itself is preferred to have a straight form, so that p-phenylene group
is preferred as the phenylene group.
The phenylene group is bonded to a naphthylene group through an ethylene group represented by
-CHz2-CHz-.
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it ‘“E gﬂ&e ”?3% miaﬁé %@ezi"éﬁné
an asymet r.h\fém ﬁfe aight
atons in th up, lthe a| g
structure, rﬁﬁ& nguﬁFn%}‘ﬁévU%ﬁalkﬁ 1‘31 gEHrﬁ’éﬁ afoRb, ahém'd%&uﬁd o @
carRoxylic cﬂ&h&erﬁ&tcﬁﬁ\e x§ilcTacitR ebtr cOmpcih bé ne\QF Q&E&e@f)y pd3sbssing Rbbstda! N
structure shovs oar GoR6iRY pathér of thid WaghtnGleneSdrellp ioRRANS Mo alibVe mbritiordalrecul e has a

strai ght ext easdmd caboxdiic fidredei tonpoundd affdtddi t6 tHXiavERtion Svhith afoltBprédaitad By e GhGe N

al kyl gr ougemiula GAJLtEEcampbingy tepresentag Py Ihb follswirCibiyula [11-18] @@ \secificalid gRl@Cy | |
n-tetradecyl, and n-octadecyl groups. Wien R is a hal oal kyl group having

6- 18 carbon atons, exanples include a group in which at |least a 20 part of
hydrogen atons in the al kyl group as descri bed above is substitued by a

hal ogen atom such as F, d, Br or 1. Wien R is an al koxy group having 6-18
carbon atons, exanples include an al koxy group having an al kyl group as
descri be® above. Specifically, the al koxy groups include n-hexoxy group,

n- hept oxy group, n- octyloxy group, n-decyloxy group, n-dodecyl oxy group, -
n-tetradecyl oxy group, and n-octadecyl oxy group. 25 Anong t he conpounds
havi ng R as descri bed above, the conpound havi ng n-al koxy group shows
partlcularly excellent liquid crystal property. In the fornula [A], mis an
i nteegr al “nunber of 1-10 when X is -CF3. The conpounds having mof 4-6 are
useftul as liquid crystal conpounds, and particularly, the conpound having
the following group wherein mis 5 is nost useful as -the liquid crystal
conmpounds. 30 H[err] In the fornula [A], mis an integral nunber of 2-10
when X ig -[err]. The conpounds having mof 4-6 are useful as the liquid
crystal conpound, and particularly the conpound having the follow ng group
40 wherein mis 4 is nost useful as the liquid crystal conmpound. H[err] In
t he carboxylic acid ester conpounds of this invention, a trifluoronethyl
group and an al kyl group 50 wherein mis 1-10, or an ethyl group and an

al kyl graup wherein mis 2-10 are bonded to the asymetric carbon atom C*.
The asymmetric carbon atomis bonded to a phenyl ene group by ester bondi ng.
In the formula [A], the phenyl ene groups include o-phenyl ene group,

m phenyl ene group and p- phenyl ene group. Wen the carboxylic acid ester

. conpound of this invention is particularly used as the 55 liquid crystal
conpound® the nolecule itself is preferred to have a straight form so that
p- phenyl ene group is preferred as the phenyl ene group. The phenyl ene group
i s bonded to a naphthyl ene group through an ethyl ene group represented by

W e

50

55



[err] 6 EP 0 401 961 Bl1 The napht hyl ene groups include 1, 4-naphthyl ene,
1, 6- napht hyl ene, 1, 7-napht hyl ene, 1, 8-napht hyl ene, 2, 5-napht hyl ene,

2, 6- napht hyl ene, and 2, 7- napht hy| ER® @r‘cﬁ%b?ﬁ When t he carboxyl ate conpound
of this invention is particularly used as a liquid crystal conpound, the
nolecule itself is preferred to have a straight form so that

2, 6-naphthyl ene group is preferred as the naphf hyl ene group. 5 Thi s
napht hyl ene group may bha O2G al kyl gr:\; havijng about 1-3 carbon atons,
and the |iquig ¢Hs¥o0a @): GH-CH O S ¢ H m@r(mﬂlg.@g@ci.q.eggqr conmpound
is nevey reduced by pgsu‘ Ng such 55“; i tuerdt. The ot her bondi ng partner
of this naphthylene group is bonded to the ab@®g nentioned R As the
carboxylic acid ester conpounds related to this invention which are
represented by the above formula [A], the comdbunds represented by the
following fornula [1 speci fi y iven. 10 15 20 25 30 35 40 45
50 55 % E '(P&Gl) 2¢H % (CHadistCHat er -cdRBounds of
this invention can be produced by nean%” of kniﬁp synt heti c net hods. 55

For exanple, the ester conpounds of this invention can be synthesized
according to the follow ng synthetic route. 8 EP O 401 961 Bl [err]
Nanel y, an al koxy napht hal ene carboxylic acid such as

6- decyl™®xynapht hal ene- 2- carboxylic acid is

H
|

(Cs 710 ‘@‘CHQCHz—@COO-?'—(CHz)g-CH;; ees [3]
CF3

i

25 (Cr Hrs )0—@@— CHyCHp @—coo-t‘:’l(crtz)s-cna ce. [4]
CF3

» (Crs Hv )0'©©-¢32082‘©~000—?1(032)4-0!{3 v.. [5]

CHyCHg3
H
85 '
(Cio Hz21 )0 @@-082032«©GOO—(’?—(CH2)4-0H3 eees [6]
) ' CHoCH3
At w0 ' ' H
| .
(CeHi7)0 -@@-cxzcnz -@-coo-c‘-(cuz }4-CHz ... [7]
: ' .
CH2CH3
45 .
. L. }l‘
(Cr His )0—@-—0320112‘@-000-?'—(0}!2 }4-CHgz ...[8)
60 CH2CH3a
The carboxylic acid ester compounds of this invention can be produced by means of known synthetic
methods.
55 For example, the ester compounds of this invention can be synthesized according to the following
synthetic route.



treated with a hydrogenating agent such as'lithium al unini um hydride to
obtai n a hydroxy econpound of 55 al koxynapht hal ene such as

6- decyl oxy- 2- hydr oxynet hyl napht halﬁfnéﬂ 9§61 Bhi s. hydroxy compound (1) is
reacted with an oxidi zi ng agent such as activated manganese di oxide to
obtai n an al koxynapht hal ene al dehyde such as

6- decyl oxynapht hal ene- 2- al dehyde (I1). EP 0 401 981 Bl On tge ot her
hand, p-toluic acid is reacted with a hal ogenat} agent sughXas

N- hal osuccinim de in the presence of a reacHp coOQi or sucH-@x benzoyl
peroxi desto obtarn a halide such as 4-(hal oneth benzoic at+¢ (111). The

estérification reaction of this halide (I11) mﬁtH—anFaLeoheH Rich as

met hanol affords a 4- thyl)- 5 benzoic aci kyl ester (1V). This
4- (hal orret hyl¢,R8R790< sgou ester (1V) ghScH ovd h exjahenyl
phosphine to obtain a (V) such as

(al koxycmar bonyl benzyl ) trj ppenylphosfoniunthallﬁh Fhe—ab%ye—sa
alkoxynaphthalene aIde such as 6-decyl oxyriapht hal ene-2-al dehyde (I1) is

reacted w oxynaphjghal ene- 2 which is
react ed mn?ﬂ @1 gﬁ%%ioxycar- anylbenzykékggggc 6 sfoni um
halide (V) to obtaln a cis-tqaps isoneric mxture (V) whe reln(rmw 10
phenyl en® group i s bondel to the napht hyl ene group byJthe ethenylene group,
which is represented by Yhe fornula (VI). This cis-trans isomeric m xture
(VI)) is reacted with hydrogen in the presence of a hydro-- ating agent such
as pal | adi qgcaraqu)b@@?;@%e the et hernybeiepgi,0bh, aéocr;}psar t he

e 0

center % cis-t ric mxture (VI), obtalnln conpound

repy esen ed by the fornmula (Vi) The conpound (VI1) is. f®acted with
a [érr]-trifluoronethyl thnhaL_hauLnf_an_asynneLLLe—iarbon atom such as
1-trifluoronethyl heptanol -1, erepyva carboxylic acid ester conpound
(VI1) of this i nventl\O{::1 sq@p)gm =cnj@a&;d of (¢} compound (Vi)
with an @,trlfluoronet yl "alc ing an metric carbon atom such as
1 -ethyl hexanol -1, instead of 1 -trifljuoromethyl heptanol, can afford a

carboxylic acidj ester conpound 20 (lel') of this invention. The
carboxylic acid|ester conmpound represented by the fornul a WA] which is

obt ai ned as desgri bed cr I
Particularly, the céPbgfaﬁ'gsgzzaﬁgzge *QZ§>Q§@?H E?cé?gﬁét' VPty

can be used as {he ferrogimgtric |jquid crystal conpound. ng, t hese
carboxylic acidjester compounds, a f i referably
5, and Ris 25 |an al koxy group havrng 6- 18 cargpon atons mhen Xis CF3 in
t he forqgla (Al and a conpound ich n1IS 2- 10, péeferably 4- 6,
particuldrly preferabl k l8xgcarbon
atons when X is [er &'Hzt‘h fﬁ? arze |Am)ngfqt5hes§

conmpounds, the ¢onpounds represented by the follomnngc?grnunaurtVIII) and

(VIT1") in which henyl ene group and the
napht hyl gne group is 2, 6- naphthylene group show particularly excellent
liquid crystal characterlst cs,..30 H 35 | ] CF3 45 Thg phase transition

t t f 1 hgnn 1. 1
{emperature o *MW@ OO ceny Y obbin  vabgncicy Jabks 1. |1

(VII) CHoCH3
45 d
(n-Cie H2y )0 032-052@300-0 ~(CHp) 4~CHg
50 CHoCHgy (VIII)

Namely, an alkoxy naphthalene carboxylic acid such as 6-decyloxynaphthalene-2-carboxylic acid is
treated with a hydrogenating agent such as lithium aluminium hydride to obtain a hydroxy compound of
55 alkoxynaphthalene such as 6-decyloxy-2-hydroxymethyl naphthalens (j).
This hydroxy compound (l) is reacted with an oxidizing agent such as activated manganese dioxide to
obtain an alkoxynaphthalene aldehyde such as 6-decyloxynaphthalene-2-aldehyde (l1).



shown bel ow, CRY represents a crystalline phase, SnC* represents a chiral
snectic C phase, SmA represents a smectic A phase, and |so represents an
i sotropic liquid. 50 55 10 EP FPAD40IRE1I BI1 Table 1 Phase transition
CRY- SnC SnC* - SmA SmA- I so Phase transition
tenperature d s{a ith.a I enati N- c1ml
oferr] 10, e B T e e e A
(VI ) i vvnln abl'e2. aagl ' yijos '
CRY- SmC* he 'e§19n(15’4ﬁa§ %aéh r?‘gfstl‘ng haﬂge |&Uh& such a§ n%gmall; Bffol'ds a?’%ﬁglgnlmﬁg
Many. of g t Bé‘nzb.& kil Bl Ssie ). CRARPLHE th,)an éad-d“)!lﬁi‘testgﬁa h Griphety €S
at @_,ound phdHinets OB &hiE (VP uch 8\Bikoxldamonyibeh yﬁtﬁﬂisﬁ\%h&% h’%ﬁdes own 1n
Tables 1 andmg abdveBaIE BkdxHaphthalbne audéuy&wwéh &¢ B-34chloxyREHRIRGIENRC- aﬂaﬁwerlg ifre8ARCL | C
phase at @ith £RaHes alch BRAedydkynaphirlohdBaldehfdel (B vihich i ol WS 8 hARETRRH BS GlkoMybeN

used i ndepérybedzyiitipheryphdsioniliny hdfid\Wy. toNobtai® N istanst [B6mdric OmixireC (WS Widrein the
conpounels prenyierél gsoup e/ibRdedad the Raphthgisfacgréup bip i tenyldne lgup, WAIBIDIS repkasérel, by e

but al so tdveulo@l)i cal switching el enents produced using these liquid crystal
conpounds arisaisemahd isomeria nbdure (Vi)lis wghotesiprath dydregep ovibe resenteyaf aFipdrodenaling elgent
crystal cewpasrmaiadyincarbansto ihwmdregenate thecallreniene Lsmxd presere meardemtdnter obthe cisrtigns

pr ef er abl jsomerisdniyre M))@wmtamemmun@mmwmag@r the fgovip®iads. For exanpl e, the
|'i qui d %&r ystTap cerereprsLVH) igreaqtes withjarepirifiyoiompt ﬂaﬁ"'l?bhaﬂ'%éﬂ a¥MMPIC ppjop jatom such

i ngr edi enfas 61‘“f'a°"?ﬂ‘ﬁ“w!af‘°%ﬂt Y"(‘P“?by GLﬁaE!’%'l“‘j/ aqichpstes SAPRAYN (VM obihistinyentigy Ay be

i ngr edi enf? 1‘9 a | :oqw d cr taI ﬁom tion havin not her corrpound showi ng

zzﬁpzszf'c e g)et? S et 5% e e,
f ern roel Rc %Y@?‘ gmcar »%Xvae CI d tuar 'chl l"m’uasseud °"Pe‘} his
I nvent i 0” ecPé% id % Qi va

vol tage, A"E{'hﬁ S0 0E U4 é%@% bl shis ﬁgﬁ o cx

having a Sat tho&Y dartlofy i AP Sster und § hlﬂ-.Qs A%r&%lflﬁé;gﬂpﬁ'lé"g
to Japazee%anl%’a;asa&pmn BQ@HMa&stﬁ&I)@Q tms#manawhaée

No. 59- 11846 Areforsi 86 Pattivularly Droidddly’ 4 BAER Is'dn GlkblyGrdufl havinge-=! caﬁmd&n% ed
i n the abveHsCAPInae faRMiICIRA] & st TRAUAG Hesd Bshbobias, ARy conipbunas rephiénfdd bYMRCT i C
C phase, ednbwisy forfiiie (VI afd (VNG Srewhichithe phbnyie® GloirLis b-phéheo @oupb afd the abphthiyesd | C
H phase. gougei¢2B;naptthylefagrouptehovparticliierlyclixSelibra quilievysbchuadtérigtidsi qui d cryst al
conpoursds showi ng chiral smectic phases without chiral smectic C phase is
slow in general, conventionally, it is comon that the driving by chiral
snectic C phase haV| ng a fast reaction is fav?rabl e to use. However, when
the driving way by ctch '-\ whigh i s suggested jaent ors
of this Hf\i'éﬁ!?(!i‘hlég i Qligy -, ) BPr aﬂ%ﬂ\bg&@ Irﬁs used
in thi &%invention, the™Merrbelectric quid c stal corrpounds of not only
chiral snectic C phase, but al so chiral snect’t3A phase are used in this

i nvention. Thus, the liquid crystal -

H
l .
(n-Cie He1 )0cnzcﬂz@-coo_(i}‘-(CHz')4-Cﬂa oo« [VIII')

CHy-CHg

N

The phase transition temperature of the liquid crystal compound (VIl) is shown in Table 1. In the tables
shown below, CRY represents a crystalline phase, SmC* represents a chiral smectic C phase, SmA
represents a smectic A phase, and Iso represents an isotropic liquid.

50
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45 conpositions including the liquid crystal conmpounds of this invention
have properties of liquid crystal tenperature wi dth and fast

el ectro-optical response. The |iqui BP@40t861 Btonpositions of this invention
are further illustrated. The liquid crystal conposition of this Invention
conprises at |east one carboxylic acid ester conpound represented by the
formula [A]. As the liquid crystal copgesdty-on of this Invention conprises
at | east one of the carboxyllc acid esfer 50 conpounds [A] they exhlblt

t he propertg e—b :

Tabl e 3 gho
liquid crys
(VI as

apht haI ene( y mp

phase trwmtlon terrperatures .of the I|qU|d crystal materials 55
represent ed byhd phesef tansitioh sempBature of thicyuidl ofidfal @mpoudd (VIlEYis $hotioiTiamie 1 v, t he
phase transition tenperature of Cry-SnC* is reduced from27 Cto -30[err],
that of SnC* -SmA from 30[err] to 15[ errfabl€2z and that of SmA-Iso from
53[err]Cto 36[err]C. 10 Table 3 Conpound or conposite

Phase transition tenp. |15 CRY-SmC* | SmC*Iso
CRY- SC* SmCr - SmA BrA—t-so—AH
-13[err] Phase transition tomperptiep | ARPOE \fr 08:C (B) 57 wt %
<-30[err] 15[ err] 36[err] 20 (B)
27[ err] Many of th30liqaidr ¢rystal compoundsbd{ @his invettionNeHo@: sntedtid prasesb @l eround room

table, (A" wapsrsce ot iowesthaj e fredzing bint 35 siibabincradlesshand2. anot her exanpl e in
whi ¢ t he phaSenventiamdly, tai limid toeytelecoripound sbdwirgi a)smaktic phess afl a Bowatsie triobmorp shan

reduced by 2sCrikp thése corapdoadsywimt gsed indprendatly, shadlykaewnbed above. As shown in
Table 4, (+) 6Ngtequgy| doxthe Bquid crystal compounds of this invention show smectic phases at low temperatures,

[ 2-(4- (1t WP‘ PW@?&W@ND@P!W?WW@&@WWWWMa’V%ﬂ@OTQN")dsla? realient also iphe
carboxyllc ounds and the phase tran5|t|on t enper at ure
of the liqu rlg g;g’ragé‘f’zﬂvsﬁh‘f%m‘&@ ?@E%Pﬂ"é'ﬂ“ B “iﬂqé“dal!ﬁﬂwﬂ » Byt ﬁ'%P’P‘é'B &éffd

t he use of

Hrigye srystal exgrapls, o s°P'f'P H
oy S e G e b ;g.f:

to 32[er bd liqui crystal composition of this inventio oun

g%p?g 'n;[o\e S Hagh st%ﬂx #bld crystal oundﬁ;ﬁgﬁ’ﬁg fet'r&e%&ﬁlh tp"ogghy és%HEP carg&ylc%ggester com-
p t

T is’ invention an opti ttching phenamena; g applic oltage, which
<-30[err]C phenomenon can be utilized to produce a %Iw i r(:m sf spou%?[ ipto"ggg/oUSSN

<-30[err] 110,451 corresponding to Japanese Pate ﬁiEJtu n No. 56-107216 and Japanese Patent Laid Open No.
85
59-118744].

Generally, the ferroelectric liquid crystal compounds used in the abovs display device are compounds -
showing any one of chiral smectic C phase, chiral smectic F phase, chiral smectic | phase and chiral
smectic H phase. However, as reaction of the display device using liquid crystal compounds showing chiral

\,/ © smectic phases without chiral smectic C phase is slow in general, conventionally, it is common that the

bl driving by chiral smectic C phase having a fast reaction is favorable to use. However, when the driving way
by chiral smectic A phase, which is suggested by inventors of this invention as in Japanese Patent
Application No. 62-157808, is used in this invention, the ferroelectric liquid crystal compounds of not only
chiral smectic C phase, but also chiral smectic A phase are used in this invention. Thus, the liquid crystal
compositions including the liquid crystal compounds of this invention have properties of liquid crystal
temperature width and fast electro-optical response.

The liquid crystal compositions of this invention are further illustrated. The liquid crystal composition of
this invention comprises at least one carboxylic acid ester compound represented by the formula [A].

As the liquid crystal composition of this invention comprises at least one of the carboxylic acid ester
compounds [A], they exhibit the properties possessed by the above carboxylic acid ester compounds [A].

Table 3 shows an example in which the phase transition temperature of a liquid crystal composition is
reduced by using the carboxylate compound (Vill) as described above. As shown in Table 3, the use of
( +)6-decyloxy~2-[2-{4-({(1-trifluoromethyl)-heptyljoxycarbonyl}phenylilethyinaphthalene(A1) as a carboxylic
acid ester compound results in reductions in phase transition temperatures of the liquid crystal materials
represented by the formula (B);

50
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(B) 27[ err] 30[err]
53[err] 55 12 EP 0 401 961 Bl Note: In the above table, (A2) represents 5
[err] 10 . WWen a liquid crystalEPQ#IREBon i s produced using the liquid
crystal conpounds of this Invention, these liquid crystal conpounds can be
used as the major ingredient and al so as the m nor i ngredient as described
above. In the liquid crystal corrp05| tion caoprising the liquid crystal
conpounds of this inve gontent off{the liquid crystal, conpound
represent ed by(deh;eTf)or@- 5@039823%1'5F!ﬁe'9§am ned*in ct)%y deration
15 of the characteri st of t sed liquig crystal conpound, the

vi sgosity of the conposition, the operatin !t%rrperature and the uses. The
liquid crystal conmpound is desirably used in an amount ranging from 1-99 %
by wei ght coRurétdi; tbbngseDtranbitidotéipeysiiirg) bt Cri-8mChie réduteal frome279 Btto cd0 * Chihat| of Gmictl
crystal negma frah 30T to % * . st ihek of Sipadsalfro@ GATO®IIBIGN. The |iquid crystal
conposisi on may conprise one of the liquid crystal conpounds of this
invention or a 20 m xture of two or re of them In such liquid crystal
conpositions, exanples of the corrpouﬂggf%-lﬂ?ovm ng chiral snectic C phase

whi ch can e hlended tagether with the liquid crystal conpound represented

by the fo ﬁﬁ,‘{‘ﬁid b@cbadgogﬁe4 - Phase transition temp.
but

(2" - metfy oxy) phenyl - oct yI oxy ﬁaphﬂm-lsauné 2- smbcsaw al 8mA-Iso

-decyl 0 y‘p‘llcnyl -G (( ~+ } Pt ||y| Prer yl UijnorplrL—narcnc Pttt ‘UUAy'+at e,
25 [err] ¢ Exarrpl es of liquld cry8C8 conpounds ot her~6Mn tlhe
above co Q‘?S shovm h§ chiral spectic G phase which can constitute the
liquid cr )co"rﬂ)(% t| tohB) W #*&nd ng X% S he carb’cﬁqﬂ ate cﬁﬁp un

r epr esefit d the formula [A] include ne c type | dcry
%6 )fl_ed by Schiff's base iqun?’t‘ e sh%e

co unds {typl crystal conpounds such as {45
[err] 50 rrL 13 ER.Q0 4013961 Bl
benzoic acid ester liquid crystal conpounds such as [err] cycl ohexyl
carboxylsi c acid ester liquid crystal conpounds such as

Note: In the above table,(Aj) represents

: - H
1
(n-Cie Hz1 )0\0!!2-01{2-©-000-(I3'—(0H2 )5~CHs
CFg3

Table 4 shows another example in which the phase transition temperature of liquid crystal composition is
reduced by using the carboxylate compounds as described above. As shown in Table 4, (+)6-decyloxy-2-
[2-{4-(1-ethylhexyl)oxycarbonyl}phenyilethyinaphthalene (A1) is used as the carboxylic acid ester com-
\._4 4 pounds, and the phase transition temperature of the liquid crystal material represented by the above (B) is
reduced by the use of said compound. Concretely, the phase transition temperature of Cry-SmG* is reduced
from 27 °C to -30° G, that of SmA-Iso from 53°C t0 32°C.

P Table 4
Compound or composite Phase transition teap.
CRY-smC* sSmc*-~SmA  SmA-Iso
50 (a3) <-30°C . 3°C
(Aé) 50 wtX + (B) 50 wt% <-30°C 36°C
{(B) 27¢C 30°C 53°*C

56
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1b [érr] bi phenyl liquid crystal conpounds such as 15

[err] terphenyl liquid crystal conpounds such as 20 [err] 25 cycl ohexyl
liquid crystal conpounds such as [FfP48H98hB1 pyri dine |iquid crystal
conmpounds such as 35 [err] and, further, cholesteric liquid crystal

conpounds such as chol esterin chloride cholesterin nonanoat e, and

chol est eri ygdeat aan Mk lbove YAl ¢ALYPReprasitsr ystal conpounds. 40
When a display elenment is formed using the liquid crystal conpound and
liquid crystal conposition related to_this invention, for exanple

addi tiveg capabl e of blen t I (~Ye) unds _such as
a cqyduc§|V|ty provi® ggéat‘ézigfiiitékﬁppg@ g ? q§825ﬂeﬁ§§d in
addition to the above I|qU|d crystal Tonpounds |qU| ?tal
conpounds and |iquid crystal conposition rel ated to this |n ent Pan-ean be
used in 45 devices such as a white taylor type color display device, a
chol est erad ¢ nehat & diqyih erggal tcompsihtiar istpyqoieced i usipg the lidaid icryetal camglounds ef\tiais dn@ention,
dormai n genethaxbiliquid prydal eormpaugdschew be @sedras Tid rhajgydngeegileht. and lalso ks the iminoc ingsitiient as
conpounds sdessdberdabovee snectic phase anong the liquid crystal conpounds

rel ated to thinghe kguidrenisiahcompesitioe compaising the figuirberystal pampolridg of tis inventiom thectoriprit ay
el ement s sui ithediquid Erystateepmpgund fepigsanted by dieSesmulg (Al lcambanguitablycHeforminad ineensidergfion
type di sffl o8f thel daragieristiosef the usedjiguid jc EFF'dWE‘P%‘E dhe vissagRy 9hHe CPBRPFilQY. the operating
particul ar I?’“‘F%‘f’%éf‘%&‘?r“r"?? yi:d'ﬁ%'? % (FRnRpURhis dP*T' YEF"EI' a&l°“’86??§"6%ﬂ?{§1‘8?
this invent iRy to; e fofay, wpight %t"&'l' e eipfepatedialdp g 'QE‘
optical sw L.ezoel ectric el roel ectri.c. el enmen

for ot gl sf }ﬁwﬁ i ﬂ" O3 R oo Mg |° gl emigindis o Wi ienl o o
descri be }‘I u'a &m@ﬁ&ag@.ln eé)& tIJie mg JPJ M}'Q@mg&t LJAQVhch

| 1 it d crys&g be%% thQ héu uﬂ A dm deC@)-40€
given. Afigp Eﬁ% Abh{Rgs de%al%o o il yp ety S

i nvention 'Mxﬂnéphthéien ngcg,‘bg,@ fo, aV| ng a gap of several [err m(e 2-5
[err]m, utilizing the regulating force of the substrate for orlentatlng

each nol ecul e of the ferroel r i qui d stal compound In parallel to
the substrate, then | qyi q@@ foH=1 t60-cHi2ca-€Qis961 Bl having
the thus oriented Iiquid cr ound vveen two pol ari zi ng pl at es,
applying an external electric field to the thin filmce#s changing the
orientatson vector of the ferqelpgehric |igend crystal corrpound t her eby
utilizing two pol agd,3iRg Yo ‘) 40 d) e < )-orJeteCgHaf ¢ hanier r oel ectric
liquid crystal conmpound for Yd=gpley/ng. 5 In tlhhe thin filmcell as
descri bed above, when the chiral srrectl c phase isCHsown in the liquid
crystal conpound, the chiral § h as a l;,l stabl lity, since the
liquid cPystal corfSourdso ﬁ H-C2Hs.

\.,; <0 Examples of liquid crystal compounds other than the above compounds showing the chiral smectic C
phase which can constitute the liquid crystal compositions by blending with the carboxylate compound
represented by the formula [A] include nematic type liquid crystal compounds typified by Schiff's base
liquid crystal compounds such as

cnaocu=n-©c4ng and 05H130-C>-CH-N-©-CN.

50 azoxy liquid crystal compounds such as

c1*30"<C}N2 ‘@"439 '
R

o

55
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| ower symmetry. Thus, the optical switching of the cell is acconplished by
means of turning over the electric fields between two stable states. In the
liquid crystal conpounds of this EREMIWABIas the ferroelectric liquid
crystal corrpound haV| ng the 10 chiral snectic phase has a spont aneous

pol ari zat | ctric field is applied to the cell, It
has mem)r??e"é ' P%"dxcé\f oppl Rgungsnsé’c}é%pl ication of the electric fi eI d.

Thus, as it is n ecessy to keep the supply of yo tage f appl yi ng the
el ectric feghgo pba NPahdi Ng ¢ [, engell is
abl e .t o; decr ease cons eg?rl C power, ?g?% “@ =“ontra f the

di splay device is stabili zed and cleared. The switching el enent using the

liquid cr yydohbxyFcaniaiie sticdaRniqdi chysll dhpsunds sseest | C phase is 15 capabl e of
swi tching only by changi ng the orientation direction of the nolecule, and

al so capabl e of Iow Y ge driving because ghg primgytermof the

el ectrim f¢sal!1j1 t heanid | viCyH; s ” iaCgH £ chi ng
el enent enabl es reall I on of a high-speed $ponse s than several
ten m croseconds, the scanning tinme of each elenment is significantly

shor t ened birhend linkid orystal dompelngs syghtah a | ar ge i mage pl ane havi ng nunbers of
scanning |lines can be produced. 20 As this display is operated at room
tenperdfure or lower, it can Re_eas SC, d_w thout using an auxiliary
means for terrperature control: 5*‘&”@'@6? stal conpounds of this
invention, the nolecules are inductively inclined also in the snmectic A
phase haV|n blsta n_an electric field is applied thereto.
Thus, thlé %’WE% 3§L°°B‘8¥dﬂ?ﬁue'}ed for the optical swtching. 25 As

t hey Ilqwd crystal corrpound and COapSI Lions—of this invention show two or
nor €7 stabl e states, the optieggl, @ cﬁonducted simlarly to the
case of the snmectic A phase. A Sedrrtd ab-=7 . thod using the liquid
crystal conpounds of this invention is a method in which the liquid crystal

conmpoung  @fcidhilyBliqLit ¢Skl cBipdufidsBuekd Wi th a dichroic dye to utilize the
di chroi sm of the dye, and the display is carried out changl ng the absorbed

wavel ength of Iight e, thereby changi ng : pt ati on
direction of GHusg N i qund cr\oghy) | ’ ' LCNised in
this case is usuall di oi ¢ dye, and exanpl e roic dyes

i ncl udeeazo dyes, napht hoqui none dyes, cyani ne dyes, and anthraquinone
dyes. The ahd pyifiige ispig styatel compquodsaich asf t his i nvention can be al so adapted in
various display mnmethods general ly used, as wel | as the display nethods

descri bed above. 35 The di spl ay i produced using the liquid
crystal conpound of this inven} _gp v&h by neans of driving
systens®such as an electrical a e €. g., static driving, sinple

matri x drivi ng and conpl ex natrl X drivi ng, an optical address display, a

h | dd di dj

| nvent i on 5% e HEB s*g;ﬁ' Ao et B8 mﬁescﬁ'g JBZ%P@%‘%'"t"ﬁ"a"n%&?dd

cryst al el S ':? ol i g?é S5 Kby L, S5 3861 | O

of F IiBui s?t b P b sea&a S .&mew Bererh 'y 'ﬁ/&&i&% ﬁ
dtlo

n
el ement rg c’ﬁt éoﬂd n'oﬂ&‘: f eﬁ}rbr i 4Bt Hhay b8 bidhded i &d
of t\/\otram@fpswgonﬁié rates erelnafter sinply referred also to as

substrates) e, liglié cael oama@ﬁdsZanﬁmam@dryam cBpdditibr\RIated RS thisaivdhtioh @an b usadth a

| i qui d @&r yiedicek siithtae aiwhite tyléritygecdiod displap @evii@Pa choldbtericr@mai! phasé, trafsier 3o \WiRplay

Fi g.3. At dbvissind@tevesé dbrheircgenaratios preedntirg dbdice ih INypekaiqui red t o be

t ranspar ent , Thariquidierystdl @orspoosds rshawirg, theysreestic phaseldmony itrarliquidicrestél cprhpmmibdsaalatedic h
as' pol ycarbthisanventios cansiecisedn nemerystypef imuid Srybtalolisplgy slmerits spoh ds Hherpel witing type
mat eri al @fsplahelersanbandiaserawitinigtype display elependyvi ded with el ectrodes 5a, 5b
gener aldey cofheolistid eystdl rrdinpaundsx haying t paticulgrlyr fetiealectit propRits ampnge e | lighid cuystal

t r anspar erfemequedst of dibinvantinn qap tbe prefajablyqusad iy ligrid palls@h?'*’"@ﬂ"@c%‘ﬂbwm?ﬂ é‘(jﬂcﬁi‘q

f or med on elementpriezpelectic slomaatapd pysealpclip glpment fon opjisal shuster and fiquiorysiahprintentag well

as the uses as described above.
As a specific example of the display method using the liquid crystal compound of this invention, the
55 following method can be given.
: A first method. comprises injecting a liquid crystal compound of this invention into a thin film cell having
a gap of several um (e.g., 2-5 um), utilizing the regulating force of the substrate for orientating each
molecule of the ferroelectric liquid crystal compound in paralie! to the substrate, then laying the thin film cell
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SO An orientation controlling layer to orient the filled liquid crystal
material is preferably provided on at | east one of the el ectrodes 5a, 5b.

In the liquid crystal elenent of thFBO4%&881Bdn, an orientation controlling
| ayer 1Is pref erably prow ded on at |east one surface rrade into contact with

t he |![q;,ll d ¢ hav 8& ct sub'§u ra!Sé een hus zm tleg: [ venta“lnc()”rgﬂamal
ori ent ati on 1&9 tf.ala gﬂ;ﬁ( ai M,v 4%7? ole i o o
substrat es reb % |at %5{7 rie u rr)gb‘-f

r| ent at|

two orientaj on ro |ng ayers are pr

control | '5”9 Wﬁg 'tRERR Golf BOURCbSY Sbve, Glhen thE %hlf%f érﬁ‘é&ﬁt.aﬁﬂasmls GREWATif? e 1BSd EAMAT S
may ybe for rr&ehpedndqnaam&neﬁc BHaSY 388 bietabity, SInkéné nqu?ah.eyseréoﬁm il loPHlis invention has
cont rol | i ngloketYginethy? rTAE tHaf opfidall SWticRing To 16 icall & dctbmpliied by RloarRXa iRy ovel theB
conposed of elédkitifiigs batwidan & slable statesP 0 401 961 Bl poI yvi nyl al cohol ,

pol yi m de, polnsheictid crystalhempgids/d fisSifiventip) ag ditrieradeiaiss ligio |chtHlchMbtﬂlﬁd§heﬁing the
poly vi nyd chirhiemectie phaselhys & spopthneausqiohtiatighpdnga an eddgrnap albopivt figlddsappliesli tb theaal it
pol yi m de, welnerlorysatiectafierrsiopping therapplicatios ofrthe electria fieldSThos, asitds aot ngdessary 3o keep
The ori ent athé supply ®hvaitagel fprragplyiag/he elecifc fisid, & displaydedicdrenthipasingdhis kipd: bfithie imreabiser
phot o resi s!b!a topdecnaese iiscrpndumid slaciicopowss iand dhegtontedsioeft they isiayadievioh ist dabilieesd ands
such as po Sl?hfﬁdhiﬂ'e shatchingc ol Qi't asingnte Jquich prystal compeynd. stipwing| they ehiraldsmegtic. phpprois

or i ent at foncae#hig ¢f sritching only thacorippiation diregoniof e Falasule. Ak alsejcagable obie)low
exanpl es of"°!‘?9@ dﬁ‘é\'ige‘?"Faé.‘F%th? B’f’?ﬁ'\h ™ of dheyalpsiric fgld strepgth @?‘Pc%.‘tﬂi'%q'i“"&%nt rol ling

| ayer i ncl ude (3“3 "é!‘P'P‘ g el a'?'?f tf“’hl | QB‘rﬁ'P'%FFgeﬁdH%sp sef’?’?'
is parti cuI | nu ﬂ?isc 'f"ﬁgtg "??0? 1 2
resin cogp §)§ e th Sor nfer uﬁ?é"ﬁw iy cali BRlYI mngswmt .?.engua%ed
i f ﬁlbt, S a é‘yrrﬁ\%an g e L Pem e uccﬁ m ae

r et er abl e

prerEably hin .. . .} i, ﬁir%go Q '}é w60 i’%;;é*"g“ . %@%@p e
tured by Ni aﬁfmf stri'es, AL~ 1251 manufact Ur e y Japan

Synt heti g; RUbh?'iheq;Quld cn{a&t&i .com, Monﬁ%mEﬂ%thﬁqwdﬁtﬁﬁi st thb BRde Siaby sikbdl the
Co., Ltd., epnehi Shitchiddéan BB BihbREdd\sinieriyQY thblichsd Ghthe S A Bhass0. , Ltd. However,
they are not Ia s8ton@ disildy rhétRBRisiig M6 liGuiCcriiah 63Mpatnds GK tHIE InvenB&H i 8 nfeth6dlinahich the
pol yam des Kgaid chistal ébmpodidiof thisdalentioh i mixatl withnOdichidid dydasratlize) the idieBroism of the dye,
char act er i s#ndais dsplapdd geiriell dat,chanpielg the absotbed evalongth bigigitdiyi@ndya thaishy tchangindg @
t han t hesa norigetativo rdiveatientf the ferroelaxyric liquidi siyelal céinpaind.tThe dge usedtimthisosase is usually a
cont r ol | i ngdithegjcedys, and pxdnwies of theedichinjc dyes ingjudocizy divies, cephthoquingnedyfes, |cyning idesgand
pr oper orgamﬂtaqs'noﬂemsgam c material for the other. The orientation

control l'ing | AYefiaufryiie qopperads Bl tissinyrgtianoean ciendisnd pdegey it yarone digalgydmethods
materi al s veaAPBlYUSef et as dhadisplasmethads dessdbed bW¥®at i ng t he surface made in
contact W th PR dieRk u‘i’ed'°?,sr Rreduged @f”gtt!'Pe""é'HWh?@PQWd afithisinyention, ¢aa jbp deven by

d bed aBgNe of friying sé'ch o- 5t2li%, dhiying.Simple Mgt ving
A gat ?;g ?W%'e wa'ex géﬁ?;}%@m s ﬁd’?f"B? ag pes wggav a"dresﬁ'%*"r"i hepm

thereto e Sj t|ve he then
b ical
r‘afe

an |norganIC w %fﬁ\ w
| ayer generﬂnkﬁérefn?é?ﬂﬁﬁte (ﬁé?e&?l ﬁ‘:é‘)gl anQ a t?yr 3

0.01-0. 15 [ Gblsit¥tratdsal 1b sha senmatsrm fm@a ﬁnﬁeadab@raf {ES)HJnrzOés' dh% .ha.w s ar e
preferably prayietdndsr théae sﬁ&ﬁﬂ&cial YiLisToHulr@C8 bEBERparBnt Cdll las to sbstrited, l3Rss or
liquid cuystranbparent pesticd| suhfasipBigeafiioiitd is 8de@s SO that the orientation direction
of the |iqui doantysdufticesraiting tha liquid ¢rigtdl edtelia) of the subetgds ak,i 16Giredfrovidae with electrodes
ori ent at i ons« Smpenetally compbsy @f indiem o&ide-tiny Fystheraintidd intedtidnhe transpadunt elbdtrode substrate
direction ohavingi@ tiansparent etacyale ditegnally darmerl oroa isenstraiel aYestrived lyelcart beousell @5 o
of t he ot hesub8rateent at i on

50 An orientation controlling layer 1o orient the filled liquid crystal material is preferably provided on at

least one of the electrodes 5a, 5b.

In the liquid crystal element of this invention, an orientation controlling layer is preferably provided on at
least one surface made into contact with the liquid crystal compound of the substrates. Thus, in this
invention, the orientation controlling layer is preferably provided on one of the substrates or, on the both

55 substrates. Fig. 3 shows a state in which two orientation controlling layers are provided, with the orientation
controlling layer being shown as 6a, 6b.

The orientation controlling layers may be formed of organic or inorganic materials. The orientation
controlling layers formed of organic materials include, for example, films composed of resins such as
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30 controlling layer, and al so the respective orientation vectors are
substantially opposite to each ot her. The orlentatlon controlling | ayers
6a, 6b have the effect of orlentlﬂﬂ’Qﬂ% 1d crystal material. Thus, when
the orientation controlllng Iayers are dlsposed paraIIeI to each other as

d bed

_o??gh!t a'? | glg‘gjﬁaggé]‘%my VJEEB'%QI r i R’ﬁ'&fﬁ ot al
mat eri al ng @yﬁ::ie@l% PJhXtB §

el ement exg ﬁ&tﬂaﬁ 'ﬁh&@ rl‘éésﬁssr elgcﬁ'on beirﬁ‘ éléilﬂy @ﬁyh' &Npolymd ahd as

orientali Qpoxided 1 @lpbiliihdlers! The o&hﬁnoﬁrcﬁiﬁtﬁﬂnﬁd)ia%r Map b6 FdrRsh 6ano€Hahn§ HafeFal® Bnd
tr egl rent .exahtpios @f ihe MalfidiPmig the indRydMicUNBHiatibdcortrdifg laybr1fiudé 8iD, GeG,rALDY #0s,
nmol ecul e izioamges, esdgered direction. In the case of polyimde film the
ori ent ati on Ihtiesiveatidn, 1hé pollimids dilint is PartiCultily Pisferably isétJanhang EHass @il The polyinibid h
t he cl ot h.me#isca @saih comisising palyirhitte & themain tontpondne Amapddmidméyoise dsed i it isca golyener

| i qui d ©r esmhprisingsan amida | bohdingraat lsycht patyintidebprbfemble hasl@ film Forming | dbilitya Vhen gpetifie
t hus f or nesamplas oh pelyimides incuve YOYPILEX:G naayfestwedsly, UlBlIndusttiess Lid.a BANEVALR0 Inenufac-
formed, f duwedciyaistan, Chigipicali industi¢si gtd; AL-1251 manpigetered by Japaih Sydthetic Rubljen Ger L8,
around. THERMIB smi!niufeﬁureﬁ by Nepog FalyimideGoe Relpand L1300 yaansiagtured Pyditagh Ghemigab
filling t/rfe-Lidgtowevesythayase netdimitad) by| these gpesific examples, (Qihpe resingsuck ak pRiamisies Mpw
liquid ®r ?Qt%?f“PPFEE’ oNithin| a rapge. J%faeawg@aﬁ%éhwhﬁeas 9 p%l‘é“i"ﬂgqﬂ ds‘ﬁﬂﬁ%ﬁ’”‘?%‘?’?ﬁ ng
a side wal®m °’Hé‘§'t§r‘1"}96¥§a ongntsugit Hg‘y B? E??Eh fafiqo

e W09 s,
d & 8?1*°T .8 i % o gerta "1% hr.
n,:} :; Imalne L] orle lgn n Ilwg EP Egel: %co F S J vg z‘ﬁ

h b ods uch coatm & _Su af in_co wuth e ligui é‘ gro

t ot or ” r ed b%veg ﬁ eyb‘% Q%&%ﬂ hod' 0 A £k 'ng)
var eLS t é cl(l 5 Kﬁn eto HQ 2 pplying & ph 055 ibﬁ‘z,d
l'ight refl h,gen },f{ﬁbm h used in t%e) el errn;'n "Ph then\'el qui d crystala

el enent of | fieSthickNéabd §5, oribitslio icBofiing” rayatgahersmt Bhded|frolnS0.0ds {oel2gd Amt RRa 9apP
2 of thg cﬂférablyﬁfbmom-o'ﬁlgem{ iquid crystal material used in this invention,
conpri ses thg this @vdntions twoSridhtation PMIINGY lapdes &‘é&fﬁ_f@ﬁblybpfodida& oh mrmpact[v&]smaam
i qui d crynwdeln contag eltntls liquiRfysabndtaidl dbthe istidirdtay sotilabith Sjentativy dbextiorsd the liquid
I ndependertnisigl mbtadial aridntee) Lydthe ragblatig o o @dénitatian canbolingi layen (s early pagllel ke
ki nd of | iotjeritatiorc divestion| of ¢reriiquid eqystalr regierisls@ietted] by the trégolaficniforce of the\btherorientation
pr ef er r @d.cotelind laypni ad @lsy dearbspedtivererientativh ve¢iors aiersuleatantialiy) oprasitelie etsh vthew [They
produced t(wylerftatipn cantjolling|laversi6d. Gbrhaue the offst efrorieitingsthe daidheryetdl mgtetiahThugh when the
car boxyl i @riefiatien eanirelingdeyeisrmdiepoped Rarpliel 4o, pach fothehes dagtribod ahews, [andytipe the fligud 5
mat eri al icsgemaleddl is\subjecindclg an erientatienorapmant dhodpitigl grientingprenerty effhe) Pq"ldrﬁ’@@! ed
in this stmaewal "iﬁ"??dt“h‘e“‘ ST‘N"%F‘F"PYRQ to.gfford ayfiqyid & stpljolomont excoligatiin icoirashe

entataqq t? ong_rgatlon EP

filling® he ¥i "g e ntign, the 4 fI' "Q'I" 9 'F%@P’S’F?‘ s‘?@ﬁf’%
0 401 961 m
liquid cr Q.E %?F" ﬁdi"#) 'gﬁ""i‘ ‘%%‘8 “81'? “g'ﬂ*’ a"a?ﬁ CRrE% 'éf%lﬂ'f?a% 8"%?&%'?’;@}‘“" and

t he” cool €dha the t e né‘énHJn% XX‘B Esh“n Eue n?ﬁﬂé&%u‘f h\é&ﬁﬁawornm%tb‘;u ubskaRYS @
d Q)r y1§t I'ta thdt fo rﬁgﬁeoq'lenta b g I{eafLrﬁ'aea r?o ple,
000 ' NG | Sylidpbsirlg ¥ub§@£tesmr o W mrﬁb dl rsphdéF 8 enables to
descendi ngndirﬁérﬁthb Saps & @fiPh é/udetJHs&l ﬁaat&@aﬂ% o 10 da% 85 thé'iilid crystal
parti cul armaferigil BeQjaplcn bd foled b} usig 14 Spabdr fdPmihg Qsﬁf R4 wds%éaisbd abb\@, and s Bf | ON
of the codlentify 4 pdriiefhavingddbtdntiled gaRicis Sikzd asnMnbickpaceAwithl theliglid @fyytaltnidteri@tl ement
excel | est i nTherwidth ofithethusddrinedigap(d.e.0Me lohgth bdnvadh the asbsBatés 13landl 1t Isyyshendlly pltase
conposed oénga ohDsD0lmppreferilaly 1.8:80 0. or i ent ati on defect. The initi al
orienting priopss fiquidneyste eleinent cof thisigentiont vesiousdhit ifitns sith b6 ehotdcopdiiclive: filgns figik
nmaterial (pbeidngfilmhanddioh epfipdtive ftln iman beibsed in theeddeneant. by appl yi ng a vol t age
t her et 0. Theinttheiguic brysial pienjert ptihis imvention, the liquid crystal material is filled in the gap 2 of the cell.
50 The liquid crystal material used in this invention, comprises the liquid crystal compound represented by
the formula [A]. The liquid crystal compounds represented by the formula [A] may be used independently,
but a liquid crystal composition comprising at least one kind of liquid crystal compounds represented by the
formula [A] is preferred.
The liquid crystal element of this invention can be basically produced by filling a liquid crystal material
85 comprising the above carboxylic acid ester compounds in the gap of the cell.
The liquid crystal material is generally heated into the melted state, and filled or injected in this state
into the gap of the cell having the vacuumed inside. After filling the liquid crystal material, the cell is
generally sealed.

%-O%ﬁm
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10 crystal elenment is remarkably excellent In contrast. The carboxylic
acid ester conpounds related to this invention are novel conpounds show ng
smectic phase at around room tenper®R 8481 861 Bbyer, for exanple, at a
tenperature | ess than a freezing point. Thus, these corrpounds are used as

Lg%gﬁhgcﬁ ' 'O;'E ﬁgﬂgwm% E«}a%d tﬁﬁa@q&k‘&%&b iﬁw‘?:::?'ﬂ%r\%‘%* emalI ih b ﬁcgllla 8 fln g
0

of liquid %N& @f,( enab es an exten5| on era ure
oper ating W cfy wihaeriliid ddsesntingraid R tH‘e%B&hﬁ&ls Jrébfy it B%rtﬂa){ 2°é/nﬁnh¢hé tobrsure
crystal gOrgasidiiingrhte id\réterably Gt £ Pangelét i, A GerROTEHY! pFetétBon Within Wrafbe of

hi gh- speed g.rEPOMRA. TéCimitaton! Pt oG rEtGG’GF‘ éoenﬁgeﬁawr@owd‘eera IRYia P)sBi eldment

t enper at ur exteRét intiftFNoriolhg fpfop&r whith R&Y diquia 3rystllphas carhpoesl dp i moRddO@aih RRME no

l'i quid crysdiedtation apeanti® iaifial | drierting] popetyt Mdans Gidp@RhdomenitScondifbn of theNligaidl érgstdl d
crystal di aydtaaigl betorel bisenging <l olichiation wotohbye bigpiingt a vditags theratonThegthiis okRaired Miglie
si gni f i cantdrystabdimmentin etharkatly ¢xoallontdn dvotkagt. i ¢ aci d ester conpound used in this
i nventi on hasThe cafponiiaamisbester sohpoundsaelatethio this invaptiordare ngvek campelindsrshowing) ameatig
menory ef f eRbasecal amundifreast temparaiure br lower.t fprcexanipies Bl d tempdratyre] logsathanrsfrasigngaibaing dThisgy
usi ng t he deasp cqmpopndg aigjused as fargelectrieiguicherystg Sompoundsy ysing this |i quid
crystal el emreHie bending gf iheyliquid,cystel compepndglaterdip; thig inyention with) the: same_king: ane/ey other

di spl ay Befndet ??&Wu%%‘awg‘ﬁw" S %?I%ﬁﬁ?@d‘e%"f%ef {he temperiiute ogerafing widthyitheut logipg the

contrast cdfff @dﬁ‘%ﬂ 8”"91*1‘?%' ?7?' p°3‘|"% nisipvepRen i ven at I ow volta
These liquid pﬂ?@@"?" Ptd g’s”’
l'i qui d crysef‘%w i% %s g'a"

a tenper gt UPEpT Ol '}

2y 8§

d '89 rp?)' |E°af’btﬂ?°§’ ai’ 'E?e F’??e Hs?—fﬂt
"i" aﬁr'ﬁ..f é#ﬁﬂwmg@cst.aﬁ.e&%ymgts&am.f;r?dt..kgganba, Shgebiut Y

eo0 e “car poxy er co

inithe snmeckj
i q\l’il” d cryst aﬁ &&n& a@ﬁees&f QHpEGHd JBdd ih s Rt dRs Q%péit&ﬁé‘oht P&Q.z&b@‘éﬂuqm&‘

this 'nVentdn%Bl elé}n nt ﬁﬂdin nﬁﬁvhﬁteﬂéct off B FertbRad o 'le ﬁle&ﬂ:rffeldcdd 86 Mau?eiﬁ%?u:
contrast Cadan fiRd KRShis Yordoasliiced. This invention is further illustrate

accor di ng t 0 py Gyt fguRrdHRe Bt a Ul clyStalliRpPRY dévica ol Bfleldiio-bhtiRA Risplay device
enbodi ment shavirgba srhaft @6iRURedLelsalid ipbws iafid ©étabilized contrast can be obtained. The devices also can be
6- decyl oxy-diivdnc (od-vbifade. (Thesh liguid ayetdl Bighoniscadd prbip@bly bl roswjtthinglomehts, ity trystep h
t hal ene ( Vidisplay dejimes -or slecttomgitidalydidplag dévidesruses 28 6 temponafure lower than room temperature, as
[err] 50 53heltilize tiePisGbili in thSsmesilic FRasestf thEcapoxBicrstid estersompound.

6- decy| osey - 2- s/ the dinvjdreny#igl| elesnohts [aeel reeduced) by the mefhods(es Kegprigedodbove ip Hhiziinvention, a
al um ni um Higui¢ crietal sigment havingrachedicylany excsltipnidontrsst cam he easitypsodyeqd. To t hi s
suspensi on, 10Ws inventig iy rillyghetett i qpcoedifia e preferred embadipmnty, huhis pgysr Jimigsd by these
6- decyl oxyrﬁﬂ!’ﬁ@'ﬁ%ne 2-carboxylic acid was added dropw se. After the

conpl et g)sn of t he dropping, the tenperature was raised to roomtenperature,
and =Xamp® T

Synthesis of 8-decyloxy-2-[2-(4-((1-trifluoromethylheptyl)oxycarbonyl)phenyllethyl-naphthalene (VIll) repre-
sented by the formula

' H
i
(n-Cyp Hoy )0cnzcnz—@coo-c*—(caz)s-cna «os (VIII)
i
CFa

v

50

55
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the stl rring was conducted for 2 hours. Further, the m xture was heated and
continuously reacted under 15 reflux for 1 hour. After the reaction was
carried out for 1 hour as descri bd® AfRA\R81 Bhe reaction nixture was al | owed
to cool, and then diluted with 150 m of ether. A saturated aqueous

sol ution MI um sul fate was added thereto to deconpose the excessive
[err], an reacti on was stopped. After the conpletion of the

decorrp05| g }M;*’M;,t rial was precipitated. This solid
20 mat e“tsg égef?ﬂexrye Y éﬁlgélpgtg?s'&falt(ft er, and the filtrate was dried
W th, anpydrous SOdI um sul fate to rermve a low boiling point material, and a
cruge product was obtai neg Thi s uct was recrystallised from
hexane/ et hyl acetate nitRett &8 ‘vé?n V2R re- €Xb = 5:1) to obtain
1. 08 g of 6-decyl oxy-2-hydroxynet hylmiapithal ene (1). Yield 85.8 % 25
Second Step Synthesis of 6-decyl oxynapht hal ene-2-al dehyde (11) 30

[err] 3B In 10 M of chloroform 84 ng (0.43 nmmol ) of the thus obtained
6- decyl oxy- 2.ty of Bhiymalumiplumd)ytridetwas lsespendedh mtodh0galaif wehaidrousntHF2 6 thisgpugr@nsion,
nol ) of 463 miat anttydieusfaiesslutian; b iS4k g kb wmneh ohBrdequigwaephtialre-2serbgxic a¢ld was
react i on ddedckpppise dterihe apmplptiopiotie draeping: he fempgyatire wataised ta FRoBY terrarairg. gpd 12
hours. Thdher 8iging was gonducird: ot howrsc Futher. figsmirtine wap depteg 4 certinpiqugly Zractgd under
filteri#g refesos] iy and the separ at ed flfiltrate vvas concentrated to obtain

d J@f the ¢ ctlon escrihed
chr ot oG %%;gst"vtr iy §t° Zg fobn ,.% s s°(’\'78|ﬁ5‘ gy
and 72.2 .g 2 Q\é %te%
% g e%t ﬁ"“’,, T
(100" mmol )° 'a' % fa:n,ct abotélo (rixed ésnat)[mseéa ddut?.en.?aoyl
peroxi de WeELg: Slﬁﬁﬂi‘d@éjg bf%dla xﬁdz-hﬁmﬁﬁétm&pﬂtﬁehél Vel Bglg 9. and the m xture
was heat ed un vigorous stirring and reacted under reflux (oil bath 93 C

i nner tﬁﬁmecoﬁé&&br]) for 2 10 hours to obtain a reaction m xture of yellow
mlky liquid. The reaction mxture was cooled in an ice bath, and the

preci pi t atSynthesis\os 6-aécyloxypaphthaishecxtaldamiefli)| t er ed and washed wi th hexane. The
crystalline product was further washed with water, and recrystallized from
ethanol to obtain 14.6 g of white needle crystals of 4-(bronmonethyl)benzoic

acid (l4l). Yield 677% 5 . F h RESi s 0 thyI
4- (br onmonet hyl ) benzoat e ‘%)) %Oiz% rom)met hyH benzoic acid (I11)
was esterified by heating with nethanol under reflux in the presence

85 in 10 mi of chloroform, 84 mg (0.43 mmol) of the thus obtained 6-decyloxy-2-hydroxymethyinaph-
thalene was dissolved, and 235 mg (2.57 mmol) of activated manganese dioxide powder was added. The
oxidation reaction was carried out with vigorous stirring at room temperature for 12 hours.

The resulting reaction mixture was fittered with celite as a filtering assistant, and the separated filtrate
,_ was concentrated to obtain a crude product.
S 40 This crude product was purified with thin layer chromatography of silica gel (solvent: hexane/sther =3/1
(volume ratio)), and 72.2 mg of white crystals of decyloxynaphthalene-2-aldehyde (ll). Yield 87 %.
Third Step

45 Synthesis of 4-(Bromomethyl)benxoic acid (iil)

ar-caa-@cooa eee  (IIX)

13.6 g (100 mmol) of p-toluic acid
55 -
(x3c@coon) .
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of an acidic catal yst, whereby nmethyl 4-(brononethyl)benzoate (IV) was
obtained. Fifth Step 30 Synthesis of ,

(et hyl oxycar bonyl benzyl ) tri phenyl pﬁ%gﬁ%ﬁﬁhﬁ?brom’ de (V) [err] 35 2.61 g
(11.4 ol ) of methyl 4-(brononethyl)benzoate (1V) synthesized in the 4th
step and 3.p,_g;;&go]m,ﬁé)mrgmooguc&,{d"p@enyl phosphi ne were dissolved in 100 ni
of benzene, and the tenperature was raised to the 40 reflux tenperature
under stirring, at which tenperature, the reaction was carried out for 2
hours. Thereafter, the reaction m xture®as cooled with ice water, and the
precipitated crystals were subjectef fo BuBrden filtration. The obtained
cry§tals were recrystallized from benze to obtain 2.43 g of white
crystals of the phosphoniumsalt (V). Yield 43 % 45 Sixth Step Synthesis
of (VI) 60 4ndrir§ (56 mindh ofiglibfrizoyl penoxidd vere fsuspentiod yri €25y mbpfhdatbah etrachBridd, dadhthde
(1) obt ai rreidtuierwas heate@nwides viggrougrstinidgdhB reapted thdérrefimnidil oath 3 G inngriersp A61() fonR
salt (V) roanehoursdo ebtair a/reactiommixiOrerof yaliéw milyliguiene chl oride, and a 0.5 ml
agueous sol ut Meareastion|migiureyyvag oookvd iman| ige bath, pnditthesnrecipitaten etystaline] produstwag ditiaset! and
dropwi se t owashadswith pxene- Jhe ervgaline poduct waspurtyerpgrsheg avith maters ansiparystaliad:ftony ethangsy
t hi s dr opwi %8&btiadf-¢ g 8hvhie needle systels Ah Hpmenetesdbenceic aiciy Visl$Zd1e-ne oxi de was
formed, and_the reaction m xture was suspended in mlky white color. After
t he conpf%tm the addition, the reaction was further continued for 2
hours. 5 fter, the c | et of t reaction, the resulting reaction
mi xt ure wassyf"ﬁ 'se?fgﬁ&y'a%@%ﬁ@m@ggﬁfﬁeé@ﬂi ltrate was concentrated. The

resi due was purified by colum chromat ography packed with silica gel to
obtain 5]9 nmg of a cis-trans ?aa; ic mxture (M). Yield 52 % A part of

t he obtalned reaction prBrtCHa+ 3) eeoCR4yt and .anal yAd¥ Doy gel perneation
chr 8mat ogr aphy (GPC), and the i

\:--- ratio of cis-formto transform was

found to be 4:1. 10 Seventh Step Synthesis of (VII) 15 [err] 20 The
cis-trans m xture (VI) synthesized in the 6th step was reacted with

bubbl i ng2:0f hyqBrafebtHyRbaZoic AN WasEstenficd Ibg hédlifg PkhCHélitiny! uPded SILN ie thelBdsBrtbe 5
% pal | adi unfeaaddisicatatystivatdby amthgl derombrycthyl)bencbatt (IVanasl obabed.

Fiith Step

s0 Synthesis of (methyloxycarbonylbenzyltriphenylphosphonium bromide (V)

-sz-+pph3-cnzcoocua cee (V)

35
2.61 g (11.4 mol) of methyl 4-(bromomethyl)benzoate (IV) synthesized in the 4th step and 3.0 g (11.45
. mmol) of triphenylphosphine were dissolved in 100 ml of benzene, and the temperature was raised to the
&.,,: 40 reflux temperature under stirring, at which temperature, the reaction was carried out for 2 hours. .
Thereafier, the reaction mixture was cooled with ice water, and the precipitated crystals were subjected
to suction filtration. )
The obtained crystals were recrystallized from benzene to obtain 2.43 g of white crystals of the
phosphonium salt (V). Yield 43 %.
45
Sixth Step
Synthesis of (V1)
60

(n-C1oHz21 )0 cu=cn-©—coocn3 cee  {VI)

475 mg (2.47 mmol) of 6-decyloxynaphthalene-2-aldehyde (i) obtained in the 2nd step and 1215 mg
(2.74 mmol) of the phosphonium salt (V) were dissolved in 10 ml of methylene chloride, and a 0.5 mi
aqueous solution of 140 mg (2.5 mmol) of potassium hydroxide was added dropwise to this solution under

55
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a solvent to hydrogenate the olefinic double bond in the center part of the
conpound (VI). After renoving the Pd-C catal yst using a filtering assistant
celite, the filtrate was concentr &PR40VI By a desired product 25 (VI1)
could be nearly quantltatlvely obtai ned. Yield 10 % Ei ghth Step Synthesis

of (VIII)H%QQQ‘ 35 446 mg (1 mol) of the ester conpound (VII1)obtained
In the 7t go o0, 5 Jro ld%otl' I: t hyI qu\teémob 'th and
11 0. S n X T an ed
then% itu#ﬁhmgmﬁ,&aqﬁz i%@ er re qu ; E%%or&' Lﬁo ter agégo g?‘nn e

i nsol ub} e Medser hétkompbtion df teFéaefbnOhd pes.mmsl rJaaﬁn PBRFERS nltaaaesnawsewmam th
wat ey and weosmednirstad. Thb redidUB wab hHHSES] GRAR hrbrhab meﬁ&nﬁm 3iChelid ioBigin 8f UM
chr omat ogmRnY cis Wik isspiciRiRuevip el sak. t e sol i (J ting point 37-39 C) was
obt ai ned. Yipdk df the WBlain8th reddtion produdtiwas idkér dutlard\dhaiyzbd By1geMpeimbdtion Eribriaisyfaphy
spect r um \GRG),and the idomerke ratid 9f cisHosn dlivihstdva was Piindtidibe 4hus obt ai ned car boxylic
acid esmer conpound (MIIl) is showmn in Fig. 1. Exanple 2 so The
(+)-6-decgperthSPp[ 2- {4- ((1-trifluoronethyl)heptyl)oxycarbonyl } phenyl]ethyl -
napht hal ene (MI11) liquid crystal compound synthesized in Exanple 1 was
measur ed SymhesEab¥t ransition tenperature. The result is the same as shown
in Table 1. Exanple 3 55 (VIl) was synthesized t hrough the sane steps as in
Exanpl €51 fromthe 1 st s the 7th s 20 EP 0 401 961 B1
Synthesi s of (Vi y H21)0 mca -CH e0063H466 no, (1 omi) of the
ester conpound (VI'l1) obt the Yt% , 260 mg (2 mmol) of 1- 10

et hyi hexanol, and 11 ng (0.1 mmol ) of t-butoxypotassiumwere added to 20 ni
of benzene, and the m xture was reacted under reflux for 25 hours. After

S e

Sepaf at ed a%Mh@to% Hﬁ@?natﬁ e%ﬁu@g u% pd%n ! RteP
obt ai ned. wbi.d-EhdNRB Ssing RRb |lir w&scoMeara:eawreb B Qedirod amgva
[err] sgeqmggﬁmmﬁsm§megmhmmgbgbmapya d1000%0m the results of these analyses
this conmpound was identified as the desired 6- decyloxy 2-[2-{4-(1-
et hyl hexylgjgamstepr bonyl } phenyl ] et hy] naphthalene (VI11'). Yield 56.1 nol %
H 20 _ [err] CH2-CH3 25

Synthesis of (VIll)

. H
|
(n-Ci0Hz21 )0 082032-@-000-0*-(082)5-0113 «oe {VIII)
( .
CF3

. 446 mg (1 mmol) of the ester compound (Vil)obtained in the 7th step, 368 mg (2 mmol) of R-1-
\,; 40 trifluoromethyl heptanol, and 11 mg (0.1 mmol) of t-butoxypotassium were added to 20 ml of benzene, and
the mixture was reacted under reflux for 25 hours. After cooling, the insoluble material was filtered off, and
the benzene layer was washed with water and concentrated. The obtained concentrate was separated using
column chromatography, whereby 360 mg of a white solid (melting point 37-39 ° C) was obtained. Yield 60
mol %.
45 This solid (VIil) showed the FD-mass specirum value of M/e=599.
The NMR chart of the thus obtained carboxylic acid ester compound (Viil) is shown in Fig. 1.

30

35

Example 2
&0 The (+)-6-decyloxy-2-[2-{4~((1-trifluoromethyl)heptyl)oxycarbonyl}phenyllethyl-naphthalene (VIll) liquid

crystal compound synthesized in Example 1 was measured for phase transition temperature. The result is
the same as shown in Table 1.

Example 3

(Vll) was synthesized through the same steps as in Example 1 from the 1st step to the 7th step.

556

20



Exanpl e 4 The _ _

6- decyl oxy-2-[2-{4-((1-et hyl)hexyl)oxycarbonyl } phenyl ] et hyl - napht hal ene
(VMII1") liquid crystal com pound S%BH'EBPQ% 1in the above Exanple 3 was
measured for phase transition tenperature. 30 The result was the sane
as shown In, Tabl e Exanpl e 5 The carboxylic acid ester conpound (Al)

r epresent e}yﬁﬁesfsht’ég?'brnul a (Vil) which was obtained in 35 Exanple 1 was
m xed with a conpound represented by the following formula (B) in a weight

ratio of 43:57 to produce FNheRN] crystal fgyposition. 40 err]

[err] 454 T sC ook} @@ ApsGHy (}-ﬁﬁwélatransi-tiorwl[l)
tenperature. The result wasMhe~Sane as show®’in Tabl.e 3. The phase
transition tenperature of the conpound (B) was al so the sanme as shown in
Table 3. Exanple 6 50 The liquid crystal conposition obtained in Exanple 5
was filled in4es mel(l nedol)van thenester Gompouhd (Vi) @biiael A the @i stbpC P§OSING | (2 edntolyedd t1-
The t husoolHtylhedol andtii chg ¢0.ysitnel) ofa-batosypdtassiond ware adqied t@20 mighf beniagne) aatl theenbt@a ge
of 36 [ err]was reagted [ueder jallux fan26 bdwes. Aftanicoaiing, andrsolaliieninatbrial web filtareti,hand the benzene

t enper at ur dayenwasevastpg with water ap@Pthgn am¢eng@dd. Bhe dbtainep cencehirith svag sapiyetry ising calginel
est er conpaoiiematogEhyrwhoreby A¥trescof | white-Rolid wasiebteined; VI | | 24 whi ch was obt ai ned
in Exanpl e 3 WeFhinase gramnemm obthis seild 1an Me=54. dbe ahadpf iNMR specsym was shgwa Brfigul a
(B) in a™wek §om therasyis of thagp agglysss,ithjs 5‘?"&&9&'&5@"3& iqeptifiad &° tp desired S-derrlgwstiitd: H
10 etfyloppyoryeareonyiphenyathy| naphtipiene MRSYipld 86-¥ BP hase transition
tenperature. The result was the same as shown in 15 Table 4. The phase
transition tenperature of the conpound represengléd by the above fornula (B)
was al so_the sang as_s able 4. le 820 The liguid crystal
CORPOSI tlmoﬁnbﬁt!aﬂhbioi cCHa7K2 FONC Gl ’sh"&(ih in (M 316}]! to
prcﬁ/uce a liquid crystal elenment. The tNRUS obtai d_&'qui d crystal el enent
had a use tenperature range of 32 [err]to -30 [eFlq, d the contrast was
stabilized in this tenperature range. 25 Exanple 9

25

Example 4

The 6-decyloxy-2-[2-{4-((1-ethylhexyl)oxycarbonyl}phenyllethyl-naphthalene (VIll") liquid crystal com-
pound synthesized in the above Example 3 was measured for phase transition temperature.
30 The result was the same as shown In Table 2.

Example 5

The carboxylic acid ester compound (A1) represented by the formula (Vill) which was obtained in
85 Example 1 was mixed with a compound represented by the following formula (B) in a weight ratio of 43:57
to produce a liquid crystal composition.

H
L I |
~ “ (CeHi1)0 -@coo-@cm-cuz-i‘-mz—cas ... (B)
_ : .

3

45 This composition was measured for phase transition temperature. The result was the same as shown in
Table 3.
The phase transition temperature of the compound (B) was also the same as shown in Table 3.

_ Example 6
50
The liquid crystal composition obtained in Example 5 was filled in a cell shown in Fig. 1 to produce a
liquid crystal element.
The thus obtained liquid crystal element had an operating temperature range of 36°to -30°C, and the
contrast was stabilized in this temperature range. '
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As.shO\;\n in Fig. 3, inacell in which orientation controlling |ayers
conposed of two sheets of polyimde filmrubbed having the thickness of 150
A (Pl Q@ 5400 nanufactured by HitacliP CHIREIBT co., Ltd.) were 30 forned on
the inner surfaces of transparent el ectrode substrates so that the
orientati rol directions were laid in the sanme direction, the

car boxyl i %ﬁ&tester conpound ([err] ) produced in Exanple 1 was nelted,

and i nj ect eGrmb RhBokyRCadtPBstd fcohBtfind sdhtha! 6] e hdimdla (APLGRA WsCHRIEE i
Tt e Themh s B T coblfind P00 (e 5 B i (DSt e RBIEY 1
60 [errd, pbditesd iyar cabiatBnpdsiibn.f O S mi nutes, and then cooled to -10 [err]

at g _rate of 1 * Cmn. to produce a liquid crystal elenment. 35 The
obtained liquid crystal el enment was maasurednto obtain the contrast of 5.
Cell conditions (a) Ojtgg size; length 2.5 cin x width 2.2 cm x thickness

1.5 mm 40 | hA| S N Te*seasi-cake materi (gl ass)
(c) D sbance {)é(:a%}\‘lxllesg?s rgP§@§ggr%%% gihge ng | si ze;(gl'e)ngt h 1.8
cmx wdth 0.1 cmx thickness 2 [err]m The c@ga used for eval uation of
liquid crystals was produced according to the faol | owi ng net hod. A gl ass
substrate_with an | TO transparent electrode filmls coated with an | TO

t r anspar efbis EPEROBilieANAStMaapyreds ot pape Hansition emperlese. Tharepult wag fog sgme ahehpidinge
(Pl Q 5480 ToRghf act ured by Hitachj Chenical Co., Ltd.é was applied to the

| TO "  ains par %NS Sersin Jempyatfs o165 Gymeoi roesatios ot o Soovr HEMAEY MR 28 s
diluted t 8™ BHMH TR %et hyl pyrol i done as a sol vent, and spin-coated at
2000 rpm E;I'ar,}‘elcaoat ed substrate was heated at 325 [err] C for 30 m nutes for
hardenizgg,—a#de—a polyimde filmw th a thickness of 150-200 A could be
prepared. T L ViLLId [ Las . ] . .'

di rg'ét [ on,iqﬁ%}ﬁ '%ﬁﬁ,ﬁg\% '%%‘%H“a '."%‘Puﬁ%g%'r"}f/gs{ gfsafg?tly’g%?ﬁeﬁé%&@ 'Apﬁ%'gglrg tpilo.ducfv\%
thus fornmed g aws oisimsaliGdd Gysid 8BMEH niM 4 ke RéMpéiatiledangh iof 58+ WREE cPhddgRb dofrdsOr M
an eval uatyhoHaiigdd in thiiNerfieflire fayde adhesi ve was applied on the gl ass bases
coated mith the polyimde filmby neans of silk printing to adhere the two

bases to empled her and control the cell gap. As the epoxy type adhesives,
a mxture of an adhesive nmain agent (LCB-3048, nmanufactured by EHC), a

har deni ng agershownliiCBg-33 OB celb in which ufienttion eotroliing BY4E) composeld af tive stebets of polytrtitie gap
control ( @m @bbedrhaving the tthickaass lof/ 190HCIPIQ-5400t henaufastarerhby Hitechi (Chericdl 3, 36t) vere s
used. Gne fayhedsen Hb iner swdaces oftrapsbarantt dipctrdvie seiprtyates so /e theddriestation controksdirectiens he
pl at es so weledeid imtse sarne dirsictine, thp |canboxylier acidr eptes ¢omppuadh (An ) grdduged I Fiampleak was

har dened &netiask endriiected intg ke gap of thacelpeing faisdm B rRguced Repurestate: 50[ err] C- 15 nin,
60[ err] - 15 rinh colt g filed.wity the fipuideaystsl matenal wip featerho) 80 G majaingdyat 6pG for S
170] er r | - GUnus pand 3en coolgdpio 1106 4t aypte ofH” CApiey 19 preduge,p fiuskarisiehRlemssYy 1 ot at i ng

the |idBid g gbtaipeddiovid erystal elament was measuied 1 gblpip thecogtsed ob- | (| i ght )/ |
(dark). le. 10 5 A liquid crystal elenment was produced in the sane
manner asEé?]EP"E%E%f)I e 9, except changing the cooling rate to 0.1 [err] C/nmin

i n Exanpl e . obt aj | O . | t showed a contrast of 9.
Exanpl g,11 bgﬁiﬁﬁgg%%%ggkﬁ?&‘ggﬁ& j;fumgéid? oduced in the sane manner as
i n Exanpl e Ry 6i&aRP beti rggds{mesfjﬁ,,{:oo Ing Tate to 10[err]C/min in Exanple 9.

(d) Side wall size; length 1.8 cm x width 0.1 cm x thickness 2 um

The cell used for evaluation of liquid crystals was produced according to the following method. A glass

substrate with an ITO transparent electrode film is coated with an ITO transparent slectrode film is coated
45 with polyimide. Namely, polyimide (PIQ-5400 manufactured by Hitachi Chemical Co., Lid.) was applied to

the ITO transparent electrode by means of spin coat method. The polyimide was diluted to 1.2% with N-

methylipyrolidone as a solvent, and spin-coated at 2000 rpm. The coated substrate was heated at 325 C for

30 minutes for hardening, and a polyimide film with a thickness of 150-200 A could be prepared. The

polyimide film was rubbed with a nylon cloth in one direction, thereby providing a liquid crystal orienting
50 property. ’

Two thus formed glass substrates coated with polyimide film were piled to form an evaluation cell. An
epoxy type adhesive was applied on the glass bases coated with the polyimide film by means of silk
printing to adhere the two bases to each other and confrol the cell gap. As the epoxy type adhesives, a
mixture of an adhesive main agent (LCB-3048, manufactured by EHC), a hardening agent (LCB-310B,

85 manufactured by EHC), and a bead for cell gap control (GP-20, manufactured by EHC), in the weight ratio
of 138:30:3 was used. One glass plate was coated with the epoxy type adhesive fo stick the plates so that
the polyimide films were faced to each other. This was hardened according to the following hardening
conditions: 50°C-15 min, 60°C-15 min, 70°C-15 min, 80°C~15 min, 125°C-30 min, and 170°C-60 min.
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The obtained liquid crystal elenent had a contrast of 1, and showed a
tendency of slightly reducing the contrast because of the hi gh tenperature
descending rate. 15 Exanple 12 As sEOR401R8HBY. 3 in a cell in which
orientation controlling |ayers conposed of two sheets of polyimde film
rubbed havi th uf - Hi |
Chem cal aq'gt dgm)og&amé%%iéat’f" é %ﬁcé{%%'?eﬁ'ggrrw%ﬂr? tiages %% F y(%‘,g)i gg@nt

el ectrode sgaéb L3y es so that the orientation control directions were laid
in the sa ion, the carboxylic acid ester conpound (A2) produced in

Exanpl e 3 wasanglib %@mﬁa&nannwﬁﬁsrs&i.ow inhind Eﬁue%ﬂm&fastnﬂ%x&ﬁhd Rexbdpt) cﬂaﬁﬁuﬁb e a
redyced pregsing PatsbaliCcminif ELple d hus filled with the liqui d crystal

materi al was ineadoRfhed RuRRkyetar dienfent shoveataomrst opd. 60 [err] C for 5 mi nutes,

and then cooled to -10 [err] at a rate of 1 [err] Cmn. to produce a

l'iquid cryskainpleienment The other 26 conditions and eval uation nmethod are
the sanemas in Exanple 9. At a result of neasurenent, the obtained |liquid
crystal el emeAtliqgtcwetd elemmphwasarodugéd B. thé-zamepingnngi3as3ip Example\9| excppt changings thal
el ement wascopling crieied0! GiminlieBxemple 9ranner as in Exanple 12 except changing
the cooling r dhecobtained liquid ceysial dgmenhhad e contashsf & ang showerba topden¢yrré dightiyeduging the
crystal el eIpB¥ret Rondydeef e Righriemngsturedesendingialipl e 14 35 A liquid crystal

el enent ¥as produced in the sane manner as in Exanple 12 except changi ng

t he cooli ngfﬁ"i@?_%l%o 10 I C/m'n i n Exanpl e 12 The obt ai ned quuid crystal

el emrent had a c tra nd showed a t c of s the

Shown 1 n OE?%;G;% on Ji"%fne? 1 -y fpgﬁ E?E:e L‘b %’;‘@V .%%%“

forinmed on t
.ﬁg Qﬂﬁ’rPée

CI.'

t heori ent af gy aﬁeﬂfeaﬁ s
carboxyl i c acws{a Sotlthls MOTARME 1ig é’uiryashﬂu&s wasnh E@» nvmmws@eo c#3fs

i nj ected W hiduthd) @nd)@Bn Bdoleh 16 -10€¢ lat HRe8 1-@inkhn. 118 pRAUCcE AURAE cSBISsietoRt. Fhebtfor
The cel | zdhwﬁa.ﬁdnéhmvm&.& hétkodlatethl Smelay MiEkbmpi@d.eri al was heated to

60[ err], mai nhgd st obinedRlredént, e dbRinedliqlidithsRSslendmchéwedn com@btaest 0 - 10 [err]
at arate of 1l[err]C/ mn. to produce a liquid crystal elenent. The ot her
condi ti ons Ewadiplewd| uati on nmethod are the sane as in Exanple 9. 50 At a
result of nmeasurenent, the obtained liquid crystal elenent showed a
contrast sof 7A lgidrpyse déneat wasgprodicet ip Sheasame| reanpert asvim Exampledi12cexdept ghangiag thane
manner as i ¢poling saiplod.11 G/minkip Empisi@ngi ng t he 55 cooling rate to 0.1
[err]/min in [Eheobiined iiqid crysial lament showpd|a qquiragt of B.yst al el ement showed a

contrast of 12. 23 EP O 401 961 Bl Exanple 17
Example 14

35
A liquid crystal element was produced in the same manner as in Example 12 except changing the
cooling rate to 10 * C/min in Example 12.
The obtained liquid crystal element had a contrast of 2, and showed a tendency of slightly reducing the
contrast because of the high temperature descending rate.

Example 15

As shown in Fig. 3, in a cell in which orientation controlling layers were formed on the inner surfaces of

transparent elecirode substrates so that the orientation control directions were opposite each other, the
45 carboxylic acid ester compound (A1) produced in Example 1 was fused, and injected with the gap of the
cell being laid in a reduced pressure state.

The cell thus filled with the liquid crystal material was heated to 60°C, maintained at 60*C for §
minutes, and then cooled to -10°C at a rate of 1°C/min. to produce a Inqund crystal element. The other
conditions and evaluation method are the same as in Example 9.

50 At a result of measurement, the obtained liquid crystal element showed a contrast of 7.

Example 16

A liquid crystal element was produced in the same manner as in Example 15 except changing the
§5 cooling rate to 0.1 ° C/min in Example 15.
The obtained liquid crystal element showed a contrast of 12.
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A liquid crystal element was produced in the sane manner as in Exanple 15
except using the conposite obtained in Exanple 9 instead of the carboxylic
acid ester conmpound and changi ng ERD 461 5 rate to 0.1 [err]/mn in
Exanpl e 15. The obtained liquid crystal element showed a contrast of 13.
Conpar ati we, Fxagpl e 1 10 A liquid crystal elenment was produced in the
sane nmann rn Exanpl e 15 except changi ng the rubbing direction

(orientati on, fiudEld blemht FAOpBducE in%hb Qmé MahdeP lab Iif ExdridlCis> exeBpt s €Y
are nmut ualkhipoBia' ddtalnsd indExEmAIN'S ineadEd il dafBxyfid 4RCdsteP Binpdlird il ERAGIRThé Bodiidge
sane di § egdd 810.1° OMHih ik Bainfplend. t he cooling rate to 10 [err]C mn. 1n Exanple
15. \The obt aing estaihddGitiidlcrigstdl Slomént SloRBE A bontrdoyad, a contrast of 1. 15 Exanple
18 As shown in Fig. 3, in acell in which orientation controlling |ayers
wer e f or megmpurativéBxainpla@r surf aces of transparent el ectrode substrates so
that the orientation control directions were opposite each other, the 20
car boxybi c aklighidesystal elemen was groflificed i the \seme msmer asTincExanplens exvapti changing teend
eval uat i orubhing tiredtion (axientation digactionhef twaroriextatiop centrdiing lavers o thettheyt areinutually paraliel
measur ememed the prientelion dirgtiens [afecdirpeieddn the same diteetion and chaetingdheccopling rateto 110 Hi/mip.
Exanpl e 1% B2®ne 13.qui d crystal el ement was produced in the sane manner as
in Exanpl e 1@%9@@%@%‘1’1%’ﬁ'gm?']‘ié"%%?f:%ﬁa*gﬂe to 0.1 [err]C/mn. in

Exanpl €°18. The obtained |iquid crystal elenent showed a contrast of 16. 30
Exanpl e ZMui d crystal elenent was produced in the same nanner as in

Exanpl e 18 escsﬁv;_iu;ii_ .tahce car slirit' n obt ﬁii n'adein E an&lo 7eiinn§tue gleso
e carbogy, M mginrsﬁ@%ﬁ%ﬂ i ol Rl Ve it fﬁgﬁg |
o) bl disssal Gl a7 e g ooty L Whlhtl ol bl

prodliced I 4] CosiPEiincdBRIARR, H5 obilindDiGPLrftel Bioirt SRed NaAGsNG of he 40 r ubbi ng
direction (orientation direction) of tw orientation controlling |ayers so
that theyedvbigigt ual ly parallel and the orientation directions are directed
in the gaife gl rection, and changing the cooling rate to 10 [err]/mn. in
Exanpl e 18. Alligidodystdl Beflent iwdsl ipfbdadey i b serhe Mafiler 341 HVBEmMple A8 RikdeptSdharying the 45
Conpar at i cevlibgawd &1 L/dlinl ih Bxaimpleasy st al el enent was produced in the sane
manner as i rmhExbiapdddiqdi® crgstal elethend shawgd acantrasbobgl i ¢ aci d est er conpound
represented by the following formula (A3) instead of the carboxylic acid

QO3

ester comizampp 0epresented by the formula (VII1"). 50 The obt ai ned
liquid crystal elenent showed a weak contrast of 1.3. [err] . EP 0 401 961
Bl A liquid crystal element was produced in the same manner as in Example 18 except using the

composition obtained in Example 7 instead of the carboxylic acid ester compound (Az) and changing the
cooling rate to 0.1 * C/min. in Example 18. .
35 The obtained liquid crystal element showed a contrast of 14.

Comparative Example 2

, A liquid crystal element was produced in the same manner as in Example 18 except changing the
. 4 rubbing direction (orfentation direction) of two orientation controlling layers so that they are mutually paraliel
and the orientation directions are directed in the same direction, and changing the cooling rate to 10 * C/min.
in Example 18.
The obtained liquid crystal element showed a contrast of 1.

45 Comparative Example 3

A liquid crystal element was produced in the same manner as in Example 12 except using a carboxylic
acid ester compound represented by the following formula (A3) instead of the carboxylic acid ester
compound represented by the formula (VIIF).

§0 The obtained liquid crystal element showed a weak contrast of 1.3.

CHzCHz-@GOO-?H(CHQ)g,CHa .o (a3)

* - CHa
(C:eHu)D"O- )
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Claims 1. A carboxylic acid ester conpound of the fornula [A]; 5 [err]
wherein R represents [err] alkyl, [err] al koxy or [err] haloal kyl, X
represents [err] or -[err], mis anEPR@48YPBI Bhunber of 1 to 10 when X is
-[err] and an integral nunber of 2 to 10 when Xis -[err]- [err], and C*
represents qmasyrmetri c carbon atom 15 2. A conpound according to claiml
which is Ii%ﬁl& crystal conpound. 3. A conpound according to claim2
wherein in §or A ' ' er of 4 to 6 and Ris an

al koxy gr oui;S. A%b%yﬁ%igg%%%wg&é‘g%ﬁ%@&la{lﬂl aim3 wherein in formula [A],
Xis -[er] and mis 5. 5. A conpound according to claim3 wherein in
forgula [A], Xis -CH2-CH3, and mis 4. 25 @ A liquid crystal conposition

conprising at |east on ylic a est erl conpound of forrmula [A] as
defined in any one oRhgd|lr help@ln @l ~dCHasCHIe ot-hdA) i qui d
crystal conpound. 7. A Sition actdrdi ng ko claim6 wherein the amount

of the capound [A] is from1l to 99% by wei gHE based on the total anount of
liquid crystal compounds in the conposition. 30 8 A liquid crystal el enent
conpri sing a @hdrbin Brreprasents GuiCd alkylyGit-Gik atvety @r Caaxlrsihaloalieyl, o repedsbnts Cits dr {CHeGHA
crystal nmarti &l is ewinpoiabiumberaf 1t iswhep Xds Qs lbarkan integral mbnibes of 210 18 whéroX jsu1Cle-
[A] as defi ne@Hs.andi\repsesenty fn asyminetrc caropalgm. 35 9. A |iquid crystal el enent
accordin to claim8 wherein the cell conprises two substrates and a gap
formed bet whe/ cOBPANG aAsYHipg tostaim { which ip fgyidprystalomaeundat eri al bei ng cont ai ned
in said gap, and an orientation controlling |layer is provided on the _.
surface of 4 Atamend reodp ol € W gl 45 15 40 g puapbenefidd p 484 R iggn
10. A liquid EF¥E%Pel enent according to claim9 wherein the orientation

control| I%n g4.| x:gl;\px{ugd %ﬁ%%?iﬁ%&‘m\?&?@l\@%ﬁ? |¥1 ifo?r%l?“tAgg{}s -dl’l anda?n %sisqui d crystal

el emént accor di ng erern the or at1on contfolling |ayers

has been ”é?ah%gmpa\g.ﬂé %&hangﬁcf’aﬁ, ¢ aherdih i!r,ifmé.uglA.fM§lcf#Jz- SAPRLs #ccording to
claim9, 10 or 11 erein e orientation controlling l'ayers are provided
on each gf §ha igudslyaicempsaod tpridiyCat Wabt @RS BdrboRflic labi B4t8FRBipdthd 6GbimRR JAIQE
the orientati @giné®nlahPérieiofiie hadeRing climg ad 42 fohdtdhd dther NquikFdnRtal &mpaund. Opposi te
to each other. 50 13 A liquid crystal elenent according to any one of

claim9 to 42 Anempesition atcoldMg b claiMes @fidréim tha tamdiint @O th [cotbduRdg [A] a8/ fdm H Io0 89% by
pol yi m de fi | nmeightbased onths it avadunist OglitCdrysgal compbunds il iercpspasitioe| enent  as

clainmed Bn any one of clainms 9 to 13 which conprises filling the gap of the
cell wth t&e Alliqudicystelrejesten complisingi aadell abd & liquishqyystah tnatedal int saigrrieth (said Hiquid crysial d
55 cr yst almariigitcomprising ghleast ongreabexylia-asidi astedf sasmula FA] B¢ defiead imany onéefelainesol o ng

to a tenperat@re at which the liquid crystal material manifests liquid

~crystal behaviour. . _ ] _
-3 9. A liquid crystal element according to claim 8 wherein the cell comprises two subsirates and a gap

formed between said substrates, the liquid crystal material being contained in said gap, and an
orientation controlling layer is provided on the surface of at least one substrate facing the liquid crystal
material.

(. 40 10. A liquid crystal element according to claim 9 wherein the orientation controlling layer is treated to have
orientation.

11. A liquid crystal element according to claim 10 wherein the orientation controlling layers has been
treated by rubbing.

12. A liquid crystal element according to claim 9, 10 or 11 wherein the orientation controlling layers are
provided on each of the substrates so that the orientation treatment directions of the orientation
conirolling layers are substantially parallel and opposite to each other.

s0 13. A liquid crystal element according to any one of claim 9 to 12 wherein at least one orientation
controlling layer is a polyimide film.

14. A method of producing a liquid crystal element as claimed in any one of claims 8 to 13 which

comprises filling the gap of the cell with the liquid crystal material at a temperature at which the liquid

85 crystal material shows an isotropic phase or higher and then cooling to a temperature at which the
liquid crystal material manifests liquid crystal behaviour.
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EP 0 401 961 Bl 15. A nethod according to claim 14 wherein the cooling is
at a tenperature descending rate not nore than 2 mn. 16. A liquid crystal
di spl ay device conprising a |iqui FPQ 403t981 Bd| enent as clained in any one of
clainms 8 to 13. 17. An electro-optical display device conpri SI ng aliquid

;:-r ysé;?Lo n §$ g‘é@?ds ﬁccﬂéilpggﬁg %’a{qﬂg "Q‘é?e'%&bﬁr %Igl,ng liqgalt m%emapentatct):relage'sc:en ng ra rltm%rr]es arnUC he
H2CH2 COO-C *{CH2 ) -CH3

- (

Al X 20 |

G s ol pggﬁaﬁ ouff i3, Sy o Spfilng i eBun g 60 Sim @1 o e oPhime 810,
von\1/ bis 10 |st wenn X -CF3 ist, und eine ganze Zahl von 2 bis 10, wenn X
- CH2- CH3 hgtan é!é}.ﬁ‘o-sitncéi u@pna,sawwwmpaﬁ.kgeaSn.qK@Qtﬁﬁﬁ&feﬁp&emnhewy Bhe of 2Rims3

Ver bi ndung ngafi Anspruch 1, die eine Fl Gssigkristall-Verbindung ist. 3
Ver bi ndung nach Anspruch 2, wobei in Fornel [A] meine ganze Zahl von 4 bis
6 und RoePa@ntahspichgr uppe ist. 30 4. Verbindung nach Anspruch 3, wobei in
Formel [A] X -CFa und m5 ist. 5. Verbindung nach Anspruch 3, wobei in

For mel [ Af. XCartighiiu@bierYarindang derdormeb. Fl Ussi gkri st al | masse, unfassend

m ndest ens eine Carbonsgureester-Verbindung der Formel (A], wie in 36

ei nem der vorangehenden Anspr~che definiertyg und m ndestens eine andere

Fl Ussi dRri st al | - Ver bi 7. Masseg ach Apspruch 6, wobel die Menge der
Ver bi ndung [Al 1 bi “ fedl aEange .dera

FI | ssigkristall-Ver \u' céb get Sc$?ﬁ40lﬁ8. )

FI Ussi gkri stal | - El enent, unf assend ei ne ZeI ke und ein

Fl Ussi kri st al I -Material in der Zelle, wobei das Fl~ssi gkristall-Materi al

?ngg/ea::hgsle hs )g‘ ]3' ¥§F’Q |§§:°T£%f%[ s:]q%g\ga %qrgkygkgug%%%}; -CF %g

spruch 8,
enlspa t enthalten i st

Substraten u das %:Fll-lsm g rist a teria
und eing g@i wﬁ.ddﬁ.g&ﬂaarm&u&pn&eeinbr@gs%n.%uﬁs%&mg isauf der Qoberflache

m ndest ens ei nes bstrats vorgesehen ist, die dem Fl Ussigkristall-Materi al
gegenOber 13| egrbinddkl ndch UsShr@dhr 2, SkoBbil in EHoRWEEIA] Masie dARmDZANE fond4 bRODQhd @i einddi €
Ori ent i er ungalkeRyYnps Isi. er ende Schi cht so behan- 60 delt worden ist, daB
sie eine Oientierung besitzt. 11. Fl~ssigkristall-El ement nach Anspruch
10, wobwei 4di ‘éerishdengracte Aisprechs) grotiebintForarisl [AEX éFel endSe lBiistht dur ch Rei ben
behandelt worden ist. 55 12. Fl ~ssigkfistall-El enent nach Anspruch 9, 10
oder 11, wWwob\srbindiueg ngcleAngpriueind. weteliin dromnehiAl %tGH-SHe nm 488 hi cht en auf j edem
der Substrate angeordnet sind, so daB die Richtungen der

Orientier ng@@?é'ﬁ'&'ﬁﬁ“mqs?j’ngmﬁﬁmwié“@epﬁaﬂﬁ erhongiurestiiVerbindung siaormetéAl; wiminen

i m wesefit | i caem goaysanpRienden Anspriqha fieinierts rdJpipdestgns. eine @pdere RijssigrisigiiVerbindung.

[ ! I I I
7. Masse nach Anspruch 6, wobei die Menge der Verbindung [A] 1 bis 99 Gew.-%, bezogen auf die

Gesamtmenge der Flilssigkristall-Verbindungen in der Masse, betréigt.

N 40 8. Flussigkristall-Element, umfassend eine Zelle und ein Fllssigkristall-Material in der Zelle, wobei das
FlUssigkristall-Material mindestens einen Carbonséureester der Formel [A], wie in sinem der Anspriiche
1 bis 5 definiert, enthélt.

9. Flussigkristall-Element nach Anspruch 8, wobei die Zelle zwei Substrate und einen Spalt zwischen den

45 Substraten umfaBt, das FlUssigkristall-Material in dem Spalt enthalten ist und eine die Orientierung

kontrollierende Schicht auf der Oberfliche mindestens eines Substrats vorgesehen ist, die dem
Flussigkristall-Material gegeniiberliegt. '

10. Flussigkristall-Element nach Anspruch 9, wobei die die Orientierung kontroliisrende Schicht so behan-
§0 delt worden ist, da8 sie eine Orientierung besitzt.

11. Flissigkristall-Element nach Anspruch 10, wobei die die Orientierung kontrollierende Schicht durch
Reiben behandelt worden ist.

55 12. Flussigkristall-Element nach Anspruch 9, 10 oder 11, wobei die die Orientierung konirolfierenden

Schichten auf jedem der Substrate angeordnet sind, so daB die Richtungen der Orientisrungsbehand-
lung der die Orientierung kontrollierenden Schichten im wesentllchen parallel und einander entgegenge-
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EP 0 4‘61 961 Bi 1S. Flassigkristall-Elenent nach ei nem der AnsprUche 9 bis
12, wobei m ndestens eine die Oienti erungﬁ kontrollierende Schicht ein
Polyimdfil mist. 14. Verfahren zurERRAQt 84 Bhy ol nes

FI Ussi gkristal |l - El ements nach ei nemder Ansprflche 9 bis 13, unfas- -

send das FQll Gssa ﬁe Inbii Q&r q && chuclE i B ln3benk oHELE! S Bhugfilty
ei ner Tenper aji fcht <ristal'l-"Material erne I'sotrope Pha
zei gt, odor dar ansch een es Abkfhlen auf G no Terrperatur be!

der das Fl ﬁs\l%ﬁrbﬁhﬁll-lerswnﬁreﬁn@é FltitsighiskalilEleaite hdch \dreh e RkEpAiEHed bis 48, umfas-
Ver f,ahr ep nacfundasronién ded épalt%‘@&eaellmﬁdéﬂhhé%@kd&a -Maiefil? bei einer Temperatur, bei der das
Te at ur abs pibd¢igRisan-MRAd biné [bibiee Phasy éigtLéter daribef, Rt ansdhildBertles ABkuhler -&ullbide
erfo gt 16. Féngefatik, Blirdedas IFlnssiykastiigmiensl FUssigktisgl-Vethated 36igtnd €i n
FI flssigkristall-El ement nach ei nem der Anspr~che 8 bis 13. 16 17.
El ekt r oopt i18C Wefakvaz edch Avspruch 44 twobg) dasiKifhins srdtrethecTampbiatuebsegkungsGasttwindigkaitant
nach ei n@m denichimelpralsc1€/mén grfolgt. 13. Revend| catlons 20 1. Conposed ester
carboxylate de formule [A]: H 25 CCH2H2 CoOC
(CH 16. Fllssigkristall-Anzeigevorrichtung, pra{gssanddeih §IU$smm§@|I-ﬂgmﬂlt meghr einoprder Apgrrighe8 pe
al kyl e on C6 biEd3. alcoxy en C6-ia ou hal ogenoal kyle on cs-i8, X 90
represente un_groupe -CF3 ou -CH2CHO, mreprtsente un nonbre entier
vaut de * &7 Bekigenisrhg Anzsjgpvorichiyng. Wﬁ?’lﬁ'&ﬂbﬂus&?@s‘@l Elgraenbnagh gipery, des Ans °h° 8
represente unb'§ upe -CH2CHS, et C* represente un -atone de carbone
asym-triqu v dlCa ose conforne & la revendication 1, qui est un conpo9d
nmesogbne. %" %ogrsp)osd conforne a | a revendication 2, dans |equel, dens |a
formule (Al, tier val ant de 4 & 6 et Rrepresente '
ar. oupz(eo a coxﬁgg&%@o&e‘)@%‘agg%&@pa | a revendi cation 3, dans |oquel,
darﬁ/la formule [A], X repr6sente -CF3 et mvaut 40 5. & Conpos6
conforne a |l a revendi cation 3, dans |equel, clhns la formulo [A], X
represento - CH2CH3 et 4. 45 0 |t|on nésogbne conprenant au
NDI NS UNgsCONPOSe est%@@y‘”&z%ﬂn@f £ =ACH 20 mmé{ are &1'de des
revendi cati ons prdcddentes,~et au noi un adtre conpose ndsogbne. 7.
Conposition conforme A la revendication 6, d&hs | aquelle |l a proportion de
conpos6 de fornule [A] vaut de 1 a 99 % on poids, par rapport | la quantid
total e des codqsdquellerBaenyisanis upgrame akge euPss 15l ,@IcHY on Cs -1¢ Ovrpaiegisnaalisyle enges Hsn¥ént
a cristafo | i qrepdeentecunngsoupe 2Gf oy n@HEH3, Imy reprégante umenombrie Sntion i vaw e déntd quand X
cont enue dansrepésants ungirqupe oFs PdaR d 40 guand Kaeprisome-wogipive %ﬁﬂm @eh&Treprésgntayn ns
un conposd es@femeé%wmﬂwsamém@@ fornule [A], conforme & 'une des

revendications 1 & 5. 55 9. Eldnent & crlstal [i confornme a |l a
revendi cat i 2n Cgmpogé, Froformes A 18 revendication |1 Jubest BHEATIPEE q’bé@?F; "ubstrata et un

b |
Gepacene oG Sseﬁfgn%"%e & f} 299?;'3{&2;? %a"%ﬁvﬁg o BT ia Aot et SR, o
sur la surfac 8”53" oes tin {Foups el

- 4. Composé conforme 2 la revendication 3, dans lequel, dans la formule [A), X représente ~CF3 et m vaut
(N 40 5.

5. Composé conforme & la revendication 3, dans lequel, dans la formule [A], X représente -CH>CHs et m
vaut 4.

45 ©. Composition mésogéne comprenant au moins un composé ester carboxylate de formule [A], conforme
& I'une des revendications précédentes, et au moins un autre composé mésogéne.

7. Composition conforme 2 la revendication 6, dans laquelle la proportion de composé de formule [A] vaut
de 1 2 99 % en poids, par rapport & la quantité totale des composés mésogénes présents dans la
50 composition.

8. Elément 3 cristal liquide, comprenant une cellule et une substance mésogdne contenue dans cstie
cellule, ladite substance mésogéne comprenant au moins un composé ester carboxylatie de formule
[A}, conforme 3 I'une des revendications 1 3 5.
55
9. Elément & cristal liquide, conforme 2 1a revendication 8, dans lequel Ia cellule comporte deux substrats
et un espacement laissé entre ces substrats, la substance mésogéne est contenue dans cet espace-
ment, et une couche de commande d'orientation est disposée sur la surface d'au moins l'un des

Y | RO O
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27 " L~ 1 1| EP 0 401 961 Bl substrats, en
vis-a-vis de | a substance ndsogbne. 10. Elenent h cristal |iquides conforne
h Ia revendication 9, dans |oquel EB¥ 401t84iBle | a couche de conmmands

d' orientation pour |lul donner une certaine orientation. . 5 11. Elenent a
cristal liqui conf revendi cation 10, dans | equel |es couches de

commands d' oFP sg’ﬂ‘Pa?ﬁVB%'V&?f’?ﬁ“Es‘?“P%Wfiﬁg@ ®par brossage. 12. El ement & cristal
I de, I . t
o2t IRl S B b L M LT B
telle fagon quo Ies |rect|ons traitenen "('f orientation de ces couches

soi g?t P 34,1 AP 8 lerifla 1ighidd cBiforfab 20RABVSRGStion I déhs! uecg,uﬁ b€ couttbs de' @ML&

cri | i OU&Bntatiol Brit Bl TRitsds pdiBRssgs evendi cati ons & 12, dans | oquel au
noi ns |1' une des couches de commande d' orientation est un film de pol yi m de.

15 14. Pr ez eeindiea fondili igadd, @nfeimbina 1| rolAdiatich 6.7 10S6uad1, ldarsUibglel orC @ ifspesEBesa

| ' une des r axaohed o tontieddd d'rieh@tion(slir chRRUA Odst subdtiatsf @ dollelRgdn P lidsr directions de

| ' espacenenttraii@mdntd'@ighthtioh de ces@ouches islitpratiqementparaiipion et opfostesd’ubeciatrat ure 00

cette substance nesogene se presente come une phase isotrope, ou a une

t enper at un® E¥ment & Lristab liquide.t cohfermi i unal desrrevondidations Sdnt2udane lehue as woihd Bingdesne.

t enper at ur e aguchbedextommeandeckorientatiopeshen fim de eelyiwid2.0 un conportenent de

cristal®liquide. 15. Proc~d6 confornme a | a revendication 17, dans |equel on

ef fect ue M Rregbedslaiebrisation diun Sl§mentid<astel liguides senformeya f'uneysies rvendisations 2 1diaes se

no dapassantwma%ﬂeze @@dfmmp"rz espa@a‘enq:ﬂes!ﬁa%vlq avec fg sahsrqneerfa Qé&eérlfngttempératwe

l'i qui de, co%’?ﬁ% “?b‘é"f“"le ﬁp%%sed R 2 4me 'ﬁ!{;g Esplus

revend| cat i ‘%ﬁé de i°7’°'dBF'§P'E?sJPﬁ°P g2 4n¢ fom ?@PP%"“B?)’P? ® prosents
@/lerf&nt (R cemegrRment ge rstatliatide. | o )i de conforme A |I'une des revendications
a

3 395 3&0&96 co%fo%?e ? % revendication 17, dans lequel on effectue le refroidissement en faisant baisser
la température & une vitesse ne dépassant pas 2* C/min.

25 16. Dispositif d’affichage & cristal liquide, comprenant un élément & cristal liquide conforme 2 ['une des
revendications 8 & 13.

17. Diépositif d'affichage électro-optique, comprenant un élément 3 cristal liquide conforme & I'une des
revendications 8 4 13.
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