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EP 0 452 274 Bl Description 1. Field of the Invention 5 This i nvention
relates to phenylcyclohexyldloxane derivatives having ether bond which are
useful as an'electro-optical dispFRP4%BRZBAI. 2. Prior Art 10
Representative exanples of liquid crystal di spI ay devices include
field-effect de proposed by M Schadt, et al., (APPLIED PHYSICS LETTERS,
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al ., chﬁl;lggl g .E.E.E., 56, 1162-1171 (1968)); and guest host
node propose He| | mreier, et al., (APPLIED PHYSICS LETTERS, 13, 91
(1968) k. or thy antlJn rel)ﬁbé fo%hen@ftcﬁ?dh 1loxdrb B hived mabihg bthdr Bord Whith(are ushfll ashf 18

(19%4)) . oledtro-opticar disbiilahdisae A-86/ 04895 di scl oses a series of
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exanple, to nodify the anisotropy in dielectric constant of such materials.
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rcerlstlcsa ;
avn ar eva ue o eused Asstated above, a liquid

cr yst a r’gy,\mm@lo,:hﬁ.}@ ,n@,@-,@m&l | or large value of An becones necessary
dependi ng on which display characteristics are desired in the liquid
crystal di splsay ob@ttlofthe Pkdsent invention to provide a novel nematic liquid crystal compound which when
mixed with a liquid crystal matrix can give rise to a liquid crystal mixture which has a decreased threshold
45 voltage Vi, a smaller anisotropy in diffractive index An, and a larger anisotropy in dielectric constant Ae.
In order to achiove the above-described object, this invention prowdes a compound represented by
general formula (1) below.

50 (D)
RO(;Hz)n-{gX (

55 wherein R represents a straight-chain alkyl group having 1 to 7 carbon atoms; n is an integer of 1 to 5; X
represents Fluorine (F), Chorine (Cl) or Cyano group (CN); Y represents Hydrogen (H) or F; and a dioxane
ring in a trans configuration with respect to a cyclohexans ring.



SUMVARY OF THE I NVENTION It is an object of the present invention to
provide a novel nenmatic liquid crystal conpound which when mxed with a
liquid crystdl matrix can give riseFRQ452RT4B1d crystal nixture which has a
decreased threshold 45 vol tage Vth a srral | er ani sotropy in diffractive
I ndex An, and e\ Iaé&er ani SO ctrl stant s onnh orde
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Lse Mu tal matrix, resultmg lxture
wherein Rr %@a’a r\escd?we% Jngl'l & Y cr nﬁn ased
at ons;, Nyl Snddholy NoIBEE it taacr aQe o gsal%esents Aor e il ne

or @ano gr OUgRLrthérivibre, te ESMPOGRICH thks ifRtoR Stbité Slpe®: effectsa8 fhe @ndwn nd Moa hn

a trans confmigiéndiicastiiéuird ahE BRI dQ MatéibCloPHedRIAG TNI Middle liduid cry o€&p|4§38e||374
Bl The conpmith davekdofsneiduaiCthirictaioite bt cah 66 Bivbiat(dw vodge€)r di ng to the present
I nvention has a small value of An and a |large value of [err] and as a

resul t, wheETALED DESCRRTIONVOFITHE INVENBIIONC | i qui d crystal m xture which is
currently being used generally as the typical liquid crystal matrix, the
resul ting m xThercempdund rapeaentsddy|gecpndl drovly @t cah be pepardtaccadingstattiedinliphving regction
crystal nmatsehepecan have an increased [err] and a remarkably decreased 5
threshol d voltage w thout decrease or change of An. Furthernore, the
conmpound®of this invention exhi superior effects to the known conpound
having a sinilar cheni c@HGE @ \. ®nd i s useful (9 a material for
producing TN node |iquid crys | wl ay cells which have excel |l ent visual
characteristics and can be drijpen atl | ow voltages. 10 DETAI LED DESCRI PTI ON
G:é;.aHE :fl})NENTI ON The conpound fepresented by general forrrul a (1) can be

pr according to the follpw ng er, Y 20 20 25 Y
wherein R represents a straigh -chaﬁﬁgﬁfﬂﬁnﬁﬁﬁ‘wgbﬁ% qﬂo) 7 car bon
atons; n is an integer of 1 tot5 X 30 represents F, O or

represents H or F, and a di oxag g a trans conflguratlon W|th respect
to a cyckohexane ri RP(GHe) a scheme ild o produce a conpound

represented by general formnul avq I) and ?

wherein R represents a straight-chain alkyl group having 1 to 7 carbon atoms; n is an integer of 1 to 5; X

30 represents F, Cl or CN; Y represents H or F; and a dioxane ring in a trans configuration with respect to a
cyclohexane ring.

The above reaction scheme is to produce a compound represented by general formula (Il) and a
compound represented by general formula (ill) reacted in toluene in the presence of an acidic catalyst such
as p-toluenesulfonic acid at a reflux temperature to effect dehydration.

35 The compound represented by general formula (I) is a nematic liquid crystal compound having a
positive anisotropy in dielectric constant, and therefore it can be used, for example, as a material for
dynamic scattering mode cells in a state of a mixture with another nematic liquid crystal compound having

, negative anisotropy in dielectric constant, or as a material for field effect mode cells in a state of mixture

k/ with another nematic liquid crystal compound having positive or negative anisotropy in dielectric constant.

40 Preferred examples of another nematic liquid crystal compound which can be used as an admixture
with the liquid crystal compound of the present invention represented by general formula (I) include 4-
substituted benzoic acid-4'substituted phenyl ester, 4-substituted cyclohexanecarboxylic acid-4-substituted
phenyl ester, 4-substituted cyclohexanecarboxylic acid-4#-substituted biphenyl ester, 4-(4-substituted
cyclohexanecarbonyloxy)benzoic acid-4'-substituted phenyl ester, 4-(4-substituted cyclohexyl)benzoic acid-

45 4'-substituted cyclohexyl ester, 4-substituted-4'-substituted biphenyl, 4-substituted phenyl-4'-substituted
cyclohexane, 4-substituted-4"-substituted terphenyl, 4-substituted biphenyl-4-substituted cyclohexans, and
2-(4-substituted phenyl)-5-substituted pyrimidine.

EXAMPLES
50
. This invention will be described in greater detail by way of examples. However, this invention is not
restricted thereto. '
In the examples, symbols Tes, Tew, Ten and Tuy designate a temperature of transition from a crystal
phase to a smectic phase, a temperature of transition from a crystal phase to a nematic phase, a
55 temperature of transition form smectic phase to a nematic phase, and a temperature of transition from
nematic phase to an isotropic liquid phase, respectively.
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conpound represented by general formula (lI1l) reacted in toluene in the
presence of an acidic catalyst such as p-toluenesulfonic acid at a reflux
tenperature to effect dehydrati onEP#42274Rie conpound represented by
general formula (1) is a nematic liquid crystal conpound having a positive
ani sot r opy,.i ielectric constant, and therefore it can be used, for
exanpl e, g’gngﬁliaterial for dynam c scattering node cells in a state of a
m xture wit ko308 Rbs RERBF 4 Corldobhd df drhits bRlo 2V 7P @BE Wb of
ani sot ropgon{pau,ai(? r&g&?& gj?%%dépt ,or as a r(ral%zgreﬁgﬂg?@? %n?el gbeg?%ect ) Sode
cells.igh a state of mxture wth another nematic |iquid crystal conpound

havidig positive or negative ani sotropy— n~dj el ectric constant. 40
Preferred exanpl es of another n&ﬁﬁ‘@'t@‘ﬁ:rystal conmpound whi ch can be
used as an adm xture with the liquid crystaFcorrpound of the present
invention represented by general forrmula (1) include 4- substituted benzoic
aci d-4wwsubstituted phenyl ester, 4-substituted cycl ohexanecarboxylic

aci d- 4' - swiérs tafided t5 cnl pif énfughe areit (04D g4(0.80M3S triol) ut p-tbluenesiiohie acit ewashpdratyl and the
aci d- 4' - sigbmiting tmbttwrel was gliveth ¢l a sfluxctemperatyre] fos §thours taucasy out a dehydration reaction. After
cycl ohexasrelingrthroyagationpixiuente e temretitup, the iinluene parkor Wk wasped withtagaturated aqueous

4- ( 4- substqdiuet ydrogerc Fasonaty sqlisiom 269 thep with) satweted 'salige, (psd jdfiegt dhereafien fuens was
est er, '¥- 2apated ¢t abtain s oMY pedyeled bi phenyl, 4-substituted

phenyl - 4' - s |8 Pfogiyet ﬁfﬂF f9dg17i0q sfice 9°h9°§m9 'i°lE' Qaphy andstensieprysigllized i“é‘n‘%‘ﬁ@ﬁﬂ/l :
4- subst i t PREN B8 SHRAY) Mo of & gesanopind rereepeptad byt tollging formufa i give-a viBld I 2%t e
phenyl ) -5-substituted pyrimdine. EXAMPLES 50 This invention wll be
describhed in greater detai ver, this invention is
not\a-r’eg‘fri cted thereto. Inqrﬁog%%%ﬁfmﬁ] designate a
tenperature of transition froma crystal phase tc%a snectic phase, a
tenperature of transition froma crystal phase to a nematic phase, a 55

t enper at ur e TRd iiduld@Rlal doRBodn@ hia BV krbnsRBRRMpdrturds; TEIWs A -9bﬁt§ﬁwas%dc @ind

t enper & ut,gwadog-cansi tion fromnematic phase to an i1sotropic |iquid phase,
respectively. 3 EP 0452274 B1 Exanple 1 To 3.1 g (0.021 nol) of a
conpound Béampermul a [err] of a conmpound represented by the fornula: 5 [err]
F 10 were added 50 ml of toluene and 0.040 g (0.00021 nol) of

p- t ol uenesulThopiocedares ih Bamplhayidwae egpeatertioncént thab Bupldce rof thei cotpoued vapseserttadr iye d
at a ref|fasmuaenperature for 3 hours to carry out a dehydration reaction.

Af ter
oHc <)~y F

35 F
a compound represented by formula

40

OHC~H)O)-F

45 was used to obtain a compound represented by the following formula to give a yield of 62%.

CH3O(CHz2)3 -<|: |

The liquid crystal compound thus obtained had following transition temperatures; Ten was 107 °C and
Tnn was 123°C.

50

55 Example 3

The procedures in Example 1 were repeated except that in place of the compound represented by
formula CH3 O(CHz2)sCH{CH20H),, a compound repressnted by formula CHs OCH2CH(CH2OH). was used to

4



cooling the reaction m xture to roomtenperature, the toluene portion was
washed with a saturated aqueous sodi um hydrogen carbonate sol ution and then
with saturated saline, and dried. TERP&B22#B1tol uene was 15 evaporated of f
to obtain a crude product. This product was purified using silica gel

col um chropat ogr aphy. and t ecrystallized from et ol to obtain 3.8 g
(0. 011 ol yooB SR BRGerE P b o ¥ s S ERTHOBR0r i  to gt ve & °
yield of 52% 20 ' [err] F The liquid crystal
conpound had following transition tenpera ; [err] was 71 * C, [err]
was 77 Cgand 25 TNA was 95CEHzGxGH rH-{@pFes in Exanple 1 were
repeated except that in place of the conp@nt~represented by 30 formula 35
F a conmpound represented by fornula 40 45 was used fto obtain a conpound
represented by the following formula to give a yield of 62% CH30(CH2)3 50
The |iquid crpstighid eascssmbodntl tius @bthinéd e fdlowing DankiGonl tagpdrataess ThA @8 81°C and
t enper atur ay; wgsdrr¢. was 107 C and [err] was 123 C. 55 Exanple 3 The
procedures in Exanple 1 were repeated except that in place of the conmpound
representeddmwldé4rnula [err] a conmpound represented by fornula [err] was
used to 4 EP 0452274 Bl obtain a conpound represented by the foll ow ng
formula to gi The ggoqun@qsdn dxanygp/3 were repeated except that in place of the compoPr@rrpqreqanWQy

| i quid c®ydeaplaconmpound thus obtained had followi ng transition
tenperatures; [err] was 81 [err] and 10 [err] was 87 C. Exanple 4 The
procedures in Exanple 3 were repeated except that in place of the conpound

represented by 15 fornmula [err] OHC" @ F
o = . : . F

a compound represented by formula.

25

oHC~H)~O)-F

30 was used to obtain a compound represented by the following formula to give a yield of 23%.

cHso CHz2 —{gE

85
The liquid crystal compound thus obtained had following transition temperatures; Tew was 85°C and
) Tnn was 121°C.
~ 40 BExample 5
The procedures in Example 1 were repeated except that in place of the compound represented by
formula
45
oHC~H)O)F
F
50

a compound represented by formula

OHC H)~O)-C!

55



20 F a conpound represented by formula 25 [err] 30 was used to obtain a
conpound represented by the followng fornula to give a yield of 23% CH30
CH2 ‘ F 3§P?%§2PPﬁﬁ?d crystal conpound thus
obtained had following transition tenperatures; [err] was 95 C and [err]

was 121 [eLr Iﬁﬁﬁg&l T. D+ I rpgfoepeat €d except
that inp ag%aedo The co Olg'gn %rsg{)re g’rﬁfg@w@e ornulggle%g%é?é’?? 'F 50 a
conmpound represented by formula OHC EP 0 452 274 Bl was used to obtain a

conpound represented by t f8&owi ng{%&ve a yield of 61%5
CH30(CEi2) 3 The liquid cry 'ﬂ?@ﬁ ied had fol | owi ng
traksition tenperatures; [err] was [err‘? 10 Exanple 6 The procedures in
Exanpl e 3 were repeated except that in place of the compound represented by
formul a 15 feriighid ery2@ compeunp ahus dbttisgal s dolibwioy ipansifianr toropetatdnbd"Tos was 80°C, Ten

was 83°C and Ty, was 142°C.

10
Example 6

The procedures in Example 3 were repeated except that in place of the compound represented by

formula
OHCF

F

15

a compound represented by formula

OoHC{H~O)C! -

was used to obtain a compound represented by the following formula to give a yield of 17%.

30 CH3O CHz -(gcz

The liquid crystal compound thus obtained had following transition temperatures; Tew was 89°C and
35 Tnywas 138°C.

Example 7
l\-) The procedures in Example 1 were repeated except that in place of the compound represented by
490 formula '
oHC~H)-O)-F
o F

a compound represented by formula

N oHC ~H~O)-Cl

F

66



25 was used to obtain a conmpound represented by the followng fornula to
give a yield of 17% 30 [err] The liquid crystal
conmpound t hus obtai ned had foll ow Fﬁot‘*s&r?g‘i'ﬁon tenperatures; [err] and 35
T[err] Exanple 7 The procedures in Exanple 1 were repeated except that in
pl ace of t I r : nmpound

r epr esent e 615%?% g ;{oﬁrﬁﬂ'gﬁr&gntp&' by4tﬂe Ionmd fcﬁleﬂo g}ve%‘rfneﬁi (?(53@?] 55 6 Ep
0 452 274 Bl was used to obtain a conpound represented by the follow ng
formula to give a yield of 56% [err] F_He Liqgud crystal conpound thus
obt.ai.ned had follow ng traGHsO(CH2wel Jtes ; and 10 [err] Exanple
8 The procedures in Exanple 3 were repeattd excépy that in place of the
conmpound represented by 15 formula [err] 20 5.0 g*'(0.023 nol) of a conpound
represented by fornula 25 [err] was used
to obtain a Fonjnvidnalystabpmgeedtag dbiainkd bad folowingitragsitbo températues; Tgk was 82 40 a@idd
of - 36% 1@30TMhwex 106386 The |iquid crystal conpound thus obtained had foll ow ng
transition tenperatures; [err] and [err]

Example 8
The procedures in Example 3 were repeated except that in place of the compound represented by
15 formula
OHC-ED-OF
v = F

5.0 g (0.023 mol) of a compound represented by formula

was used to obtain a compound represented by the following formula to give a yield of 36%.

CH30 CHz —-{CN

The liguid crystal compound thus obtained had following transition temperatures; Tey was 115°C and
Twn was 209°C.

30

g\/;_ Example 9

The procedures in Example 1 were repeated except that in place of the compound represented by
formula

N oHC~H)O)-F

F

s0 a compound represented by formula

oHC~H)~<O)-CN



Exanple 9 40 The procedures in Exanple 1 were repeated except that in place
of the conpound represented by fornula 45

[err] F 50 a conpound represent e§PARHEBIa [err] 55 7 EP 0 452 274 Bl
was used to obtain a conmpound represented by the following formula to give
a yield 9% L Ul i ned had

fol | ow n‘gistu?égdn% P%‘?‘%rglL?'%ﬁg@gérhsg}glg?b{té%ﬁ&*gﬂ?fgﬂggtﬁ]rb%ftgq@aogg{’% 10 The
procedures in Exanple 1 were repeated cept that in place of the conpound
represented by formula 1CHSOKCH2)R o%@t@p(}@ent ed by formula [err]
25, F~was used to obtain a conpound re Peserit &by the following formula to
giwera yield of 49% CH30(CH2)3 35 The liquid crystal conpound thus
obt ai ned hane fquidl cystaneripbund Itius ioBtEInddEIER dNBwing Bamsitidnasrhgeraluiét; TGY wds 11248 gndl
bel ow shnywad e-@hase transition tenperatures of the liquid crystal

conpounds obtained in Exanples 1 to 10, respectively. 40 45
10 Example 10

The procedures in Example 1 were repeated except that in place of the compound represented by

formula
OHC~H)~O)F

F

15

a compound represented by formula

OHC CN

F

was used to obtain a compound represented by the following formula to give a yield of 49%.
? ' - @E-C)y-eN
- CHz0(CHz)3 S

35 The liquid crystal compound thus obtained had following transition temperatures; Tgn was 103°C and
T was 162°C. '
Table 1 below shows the phase fransition temperatures of the liquid crystal compounds obtained in
Examples 1 to 10, respectively.

50

55



50 55 8 EP O 452 274 Bl Table 1 [err] 10 Exanple n X Y

Phase Transition Tenperature [er rg in Formula (1) 15 1 3 F

F TC/ S 71 TS/ N 77E 0452274B1 [err] 2 3 F H
TG N: 107 TN I:123 20 1 F F TGO N: 81
TN |:87 4 1 F H TG N: 95 TN/ 1:121 5

3 d H - TG/ S: 80 Tablegdy g3 TN 1:142 25 6

1 C1 H : TC/ N: 89 TN/ | :138 7 3 Cl F

TG N: 82 TN/ 1:106 30 8 1 CN H

T N, 115 TN 1:209 9 - TC N 117

Tl\V\J,/ 200 10 3 CBHa(F(CHz)n TN 1:162 35 In

Tabl e 1, synbols [err]designate a transi Qon tenmpyrature froma crystal
phase to a smectic phase, a transition tenperature froma crystal phase to
a nematic 40 froma-snectic phase 10 a
nemat i crephase and a transition tenperature froma nematic phase to an

i sotropi ¢ Exaplle phase, Xespecti vel Bhas¥pirardimivrb®emperature (°8)1 i quid
crystal m xture conposedimf 80% by weight of the liquid crystal matrix (A,
descri bed bel ow cur riotula n{eneral use as a nematic liquid-crystal

material and 20%0Db iLaht of liquid crystal obtained in any one of
Exanpl €8 | to, 10, exam ned to rreasure its thre Bol d vol tag ani sot r opy
in refractivetindex #n, fand Eani sot FeA8 M die §¢'Nr'| constHAL? ?érr] For

conparison, the thr hol t age th qu r matrix (A) itself
was mneasured, 5]as vve l:'Idl qud cryg‘{%(l ?hobtur né%éed of 80% by wei ght of
5 t he I|qU| crystfll rpatrlb.x (A afnd 2%%) by \QB %hre.,of aliquid crystal

compourfd (a) Thaving "a chem cal st r ue

4 1 F H Tc/N:95 Tnsrel2l

5 3 Cl H Tc/s:80 Tg/N:83 Tn/1:142
® 6 1 Cl H To/N:89  Tny/I:il3s
7 3 Cl F To/n:82 Tn/1:106
30 8 1 CN H ' To/N:115  Tn/1:209
9 3 CN H To/N:117  Tns1:200
10 3 CN F Tc/N:103 Ty/1:162

35

In Table 1, symbols Tes, Ten, Tem and Ty, designate a transition temperature from a crystal phase to a

"\ W, smeclic phase, a transition temperature from a crystal phase to a nematic phase, a transition temperature

= 40 from a smectic phase to a nematic phase and a transition temperature from a nematic phase to an isotropic
liquid phase, respectively.

Application Example

45 A liquid crystal mixture composed of 80% by weight of the liquid crystal matrix (A), described below
currently in general use as a nematic liquid crystal material and 20% by weight of the liquid crystal
obtained in any one of Examples 1 to 10, was examined to measure its threshold voltage, anisotropy in
refractive index An, and anisotropy in dielectric constant Ae. For comparison, the threshold voltage of the
liquid crystal matrix (A) itself was measured, as well a liquid crystal mixture composed of 80% by weight of

50 the liquid crystal matrix (A) and 20% by weight of a liquid crystal compound (a) having a chemical structure
similar to that of the liquid crystal compound obtained in Example 1. Table 2 shows the results obtained.

55
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EP O %?2 274 Bl Tabl

simlar to that of the liquid crystal conmpound obt ai ned In Exanpl e 1. Table

2 shows the results obtained. 55 e 2 Liquid Crystal

An [err] Threshol d Vol t aER 0452 224 (A) al one
0. 092 6.7 1.60 (A) and Conpound of Exanple 1 0. 090 8.1
1.35 (A) and Conpound of Exanple 2 @, Q92 7.3 1.52 (A) and
Conmpound of Exanple 3 0. 089 8. 9. 1.29 (A) and Conpound of
Exanpl e 4 0. @92 +—8— 466 - A and Conpound
of Exanple 5 0. 098 _Lguig Osystal An 46 A A) Emeshald Mellega ™) of Exanple 6
0.0985 8.9 (Ayalone 1.47 (A) and @poyng ol Exanpigy 7 D. 096 9.3
1.39%(A) and Cofmaysié cehpomictorekanp 1 | Q080§ 8112.6 135 L. 40 (A) and
Conpound of ExafnAyan®Compodndld Bxampk® O] 0092 | 73 | 1.47 il (A
and Conpound of | ExangpCempbind of Bxehipd 3 [LD.0G0 | 8.9 11289 (A) @nd conpound
(a) QAXE86 Compobndof Example 4 | 0.092 92 7Bh¢ | | quithscrystal matrix (A)
has te foll ow th)caodrﬁwovmdnﬁxmlezaoo bposngi @& |of [erds] 25 16% by wei ght
of J[err] (A) and Compound of Exampig§ 30 0.098 8.9 16%43y wei ght of [err]
8% by wei ght of | (Nend Gorgsaynsiof Fxamglet? o o:sge;rr]w) 8% byl-dei ght pf [err] 45
8% by wei ght of | Népd Pompgund of Example 8 | 9406 188 ght of T48rr] 8% by wei ght of
[err] The |iqui ¢ @3pdbamrosnsiahExamiles)| 0408 |k19 conpddfd (cf.|Japanese
Pat enf® Publ i cat | ¢Y.2"AEemnpunds Prgple)10, gt’%enl‘e?d by -t he'4%l | owi hg fornul a 10
{A) and compound (a) 096 6.2 1.92

The liquid crystal matrix (A) has the following composition:

\./ 20
20% by weight of N-CaHr ~(H)~O)-CN
25 | |
16% by weight of - n-CsHy~H)<O)-CN
30 16% by weight of n—CTHtSCN |
N 8% by weight of n—CzHz ~H)-CO0~O)-OCzHs
G 8% by weight of = n-CzHy @-COO-@-0°R‘C4H9
5
8% by weight of n-C4H9®-COO-.@-OCH3
45
8% by weight of N~CaHo <H)-CO0~O)-0CzHs
50

8% by weight of

A= CsHi ~H)-C00<O)-0CHs
n-CsHi1 <H)-C00<0)-0C2Hs

The liquid crystal compound (a) is a known compound (cf. ' Japanese Patent Publication. No.
44132/1988) represented by the following formula

o5 8% by weight of

10



EP 0 462 274 Bl [err] - (a) F The results shown in
Table 2 confirnmed that the mxing of the known |iquid crystal conpound (a)
with the liquid crystal matrix (A)E'bﬁﬁﬁz?'f‘s@to undesirably increased An,
decreased [err] and considerably el evated threshold voltage to the nother
liquid crystal (A), in contrast to the ligquid crystal. conpound represented
by forrmula (1) accordi ng—CxHpe @- @» é’n_tion -gav@ i se to an increased
[err] and remarkably decreased 107t hresho vol tage wi t hout decrease or
change of An, of the liquid crystal mxtur®. Cdainms 1. A conpound
represepted by general formula (1) below 15 [err] 20 wherein R represents
a si#ai ght chirbsud #iin GrabIe 2MaMini that e nlixifR MR kndkdiguid dfystabcompoinali@@an  Of
1 to 5; Xtheaigtie sgshisnakrixfrgavearisé to) unddsidbBy ihdicasdd@An) dedfeasaie,Gand Eansiferéh\dlgvat¥d

r epr esent shrédjiold ogiadge 1 liffe rosthel-liquiair dryseal (A); )i cobifest @ tiehi ligMid orgstélicorgpdulid @prbsehias by
conf i gur atféermola \(h aitrording je dite fresest invpotioo lyavearse o iandncradSed2Ae andgreroakably dackeassd
cl ai mecdhi nhréheld moltage witheut déarpadé or ehangs efifinsof fhediquiCkryst® mixTunee conpound as
claimed in Claim1l, wherein Xis CN. 30 4. Aliquid crystal m xture

essenti al IG@®®Nnsi sting of the conpound as clainmed in aim1. 5. The
conpound as clainmed in Claiml, used for a liquid crystal nmaterial as a

di spl ay. Pat 8RR reRrerentedbyigenesalfymplg (MRgloWer al i genei nen Formel (1) 40
RQ( CH2)®dO- O X(1 in der R einen geradkettigen Al kylrest mt 1 bis 7

Kohl enst of f at omen bedeutet, n eine Zahl von 1 bis 5 45 bedeutet, X
Fluor (F), Chlor (d) oder_gi a r e bedeut qty;,y Y Wasser st of f
(H) odor Fluor (F) bedeut é?a(gﬁ'!? e n in trang-&)onfi guration in

bezug zym Cycl ohexanring steht. 2. Velbi ndungYnach Anspruch 1, in der X F
ode/ Cl bedeutet. 50 3 Verbindung nach Anspruch 1, in der X CN bedeutet.

4. Fl Ussi gkr sl k dpRssifida stddft chilh ¥R9 % heviig 1 1PH SartidR oS Ak Bflidger BAF 5;
Anspruch 1 bgedpRBints FruorindE] CRSHAB LIy R efhnb\Bri (81 Ydeprasbiits NMRioyBR (Y BiFifokke @); N
FI I ssi gkri st gilaiiikabiriag indltens6daRjufion wah respect to a cyclohexane ring.
25 _
2. The compound as claimed in Claim 1, whersin X represents F or Cl.
3. The compound as claimed in Claim 1, wherein X is CN.
30 4. Aliquid crystal mixure essentially consisting of the compound as claimed in Claim 1.
5. The compound as claimed in Claim 1, used for a liquid crystal material as a display.
Patentanspriiche

35
1. Verbindung der allgemeinen Formel (f)

e RO(CHz)n-{gX (1)

in der R einen geradkettigen Alkylrest mit 1 bis 7 Kohlenstoffatomen bedeutet, n eine Zahl von 1 bis
45 bedeutet, X Fluor {F), Chlor (Cl) oder eine Cyanogruppe (CN) bedeutef; Y Wasserstoff (H) oder Fluor
(F) bedeutet; und der Dioxanring in trans-Konfiguration in bezug zum Cyclohexanring steht.
2. Verbindung nach Anspruch 1, in der X F oder Cl bedeutst.
80 3. Verbindung nach Anspruch 1, in der X CN bedeutet.

4. Flissigkristaligemisch, das im wesentlichen aus der Verbindung nach Anspruch 1 besteht.

5. Verbindung nach Anspruch 1, zur Verwendung fir ein Fllissigkristalimaterial als Anzeige.
55

11



EP 0 452 274 Bl 1IIIIIIIiiii11145227f'+Di
~~~| DIl ML1122 (011 2121112 11 PL * C L * [err

shown in Table 2 confirned that tEROW52i214 Baf the knovvn I m [m lnmﬂ"l
conmpound (a) with the liquid crystal matrix (A) gave rise %0 un Siar a '
increased An, decreased [err] and considerably elevat ed threshol d vol tage -

to the nother liquid ch;tgtsepi? t Lo the(ld)qw d crystal |
conpound represented by fornul a~1)>eccerdi ng to the present invention gave
rise to an increased [err] and remarkably flecreased 10 threshol d vol t age

wi t houty decrease or change of An, of the liquid crystal m xture. Cains 1.

A conpound fh%nts%ﬁsegtowmb%bﬂ%% xﬁg)of Bi8Rn iheta Rt comd und
Y wher ei hefiqli8 Bly 851Gk @ gs d b mm b AR dabrBasBA KL, @Hd nkiord bhF
at oIms; N yysshéldd véiB§eLH Mo S natﬁa (K SR CERBR ESthE NYRY il b4 poume&ssen@d

or cyano i@h@s! Q) aédobding Yo rﬂﬁp;sres%ﬁtnmnm g Ao tdln MEredsbd Qe idng rérﬁ&kab@ruac@gsed

di oxang Hrirédfold Poitage wito\s decpsabd GHihatigh 8NANOL the liRIRAStal tud. CyCl ohexane ri ng.
25 2. The conpound as clainmed in Claim1, wherein X represents F or C. 3.
The conp@iesdsas clainmed in Caiml, wherein Xis CN. 30 4. Aliquid
crystal mxture essentially consisting of the conpound as clainmed in Caim
1. 5. Thd. chrgmnem rapresshted bsegbneral fatimalart) belowssed for a |iquid crystal

mat eri‘dl as a display. PatentansprCche 35 1. Verbi ndung der aligeneinen
Formel (1) ROC2H2) n4C <OX (I') Y in der

R ei nen geradkettigen Al kylrest mt | enst offgﬁﬁrren bedeutet, n
eine Zahl von 1 bis 5 46 M*@@ (F)", ~¢hl (d) oder elne
Q/ano%ruppe (CN) bedeutet; Y Wasser s off (H) yder Fluor (F) bedeutet; und
der Di®dxanr i ng in trans-Konf | guration in bezug zum Cycl ohexanrl ng st eht. 2.

Ver bi ndung b 09% Bt R ard 4 BCHJI’IQ
nach Anspru>@ 5 se;% g%% %@?iﬁ% é;%’i’ggi g&eéfj‘q.l‘jd i h ~.§
vvesentl I chegalfox rr,n ra Ja ung nach

prygh 1, zur Verwendung flr e| n FI USSI gkri stal | mat er | aI aI s Anzel ge.
2. The compound as claimed in Claim 1, whersin X represents F or Cl.

8. The compound as claimed in Claim 1, wherein X ts Cl\t.

30 4. Aliquid crystal mixture essentially consisting of the compound as claimed in Claim 1.
5. The compound as claimed in Claim 1, used for a liquid crystal material as a dtsplay.
Patentanspriiche |

35 .
1. Verbindung der allgemeinen Formel (I)

® | RO(CHz)n-{gX' - (1)

in der R einen geradksttigen Alkylrest mit 1 bis 7 Kohlenstoffatomen bedsutet, n eine Zahl von 1 bis 5
45 bedeutet, X Fluor (F), Chlor (Cl) oder eine Cyanogruppe (CN) bedeutet; Y Wasserstoff (H) oder Fluor
(F) bedeutet; und der Dioxanring in trans-Konfiguration in bezug zum Cyclohexanring steht.
2. Verbindung nach Anspruch 1, in der X F oder Cl bedeutet.
s6 3. Verbindung nach Anspruch 1, in der X CN bedeutet.

4. Flussigkristallgemisch, das im wesentlichen aus der Verbindung nach Anspruch 1 besteht.

5. Verbindung nach Anspruch 1, zur Verwendung flir ein Fliissigkristalimaterial als Anzeige.
85 .
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55 EP 0 452 274 Bl - ilc M ReWose
represente par la formule gtntrale (1) ci-dessous: CH2m) | . “ N
- - X (1) Y 10 dans |aquelle R EB#® #81un grou‘pmm\kﬁ‘\m%‘m\\‘
droite ayant 1 7 atones de carbone, n_est un nonbre}l R ey & 5, X
r epr dsent ﬁevdeif It QL (F), du chlore (d) ou un groupe dyano (CN), Y '
reprtsente gas're ydrogbne (H) ou du fluor (F), et dans |aquelle un cycle de
di oxanne gst i i I I a un cycle cycl ohexane. tS
2. Corrpos?' scé) g%sgl(?%térsg"\#é%?agg}ﬁl(%%&%@g‘gﬁ'ﬁ%ggﬂel X reprtsente F ou . 3.
Conpest; selon |a revendication 1, dans lequel X est CN. > 20 4. Ml ange
de é;ﬁstaux | i qui des constitue essentd el |l enent du conpost selon |la
revendication 1. 5. ConpoROEMHen =\ b on. L utiglyipe comre mattriau
& cristaux |iquides pour un disposi hage. 25 30 35 40 45 50 55 12

10 .
dans laquelle R représente un groupe alkyle 3 chaine droite ayant 1 & 7 atomes de carbone, n est un
nombre entier de 1 & 5, X représente du fluor (F), du chlore (Cl) ou un groupse cyano (CN), Y
roprésente de I'hydrogéne (H) ou du fluor (F), et dans laquelle un cycle de dioxanne est en
configuration trans par rapport 2 un cycle cyclohexane.
15 :

2. Composé selon la revendication 1, dans lequel X représente F ou Cl.

3. Composé selon la revendication 1, dans lequel X est CN.
o/ 20 4. Mélange de cristaux liquides constitué essentiellement du composé selon la revendication 1.

5. Composé selon la revendication 1 utilisé comme matériau & cristaux liquides pour un dispositif
d'affichage.

25

30

35

50

55
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