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(wherein R stands for a straight chain alkyl or alkoxy group). These compounds are effective in lowering the
magnitude of Vi, of a liquid crystal composition in which they are incorporated but they have a large
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crystal conpounds are often used in the production of liquid crystal
conpositions. 40 When a |i q%ﬂog§%2ﬁ1 di splay device is intended for
operation with a power source or for y tinme shared driving, it is
desirable to use as low a driving voltage as possi bl e because driving

Ci r cui t maghitads afrafiactiva thdéx amisbtegly Be.Shcidestallycthé tange0df ivizapt anglsi rmisheionbd kisovel hingasng
vol t age on therpesdtittadt thatiiquid argstal/imaleculds. It & havwdeasimbyn that theowege oltidualtangle widerdsuds| est
possi bl ¢heavageitude of [An decregnds: Since the compdutisingentipmedbatmid have tatgeimaguitudias of An, they

I ncor pohaweiaclisadiantagedint theyinairop dogangs pivisualandlear ge a posi tive magnitude of

di el eTt ri EPAPHEB40fisglopas liagid srystalrompesitions @mpitgnepdain d Beliostng rdsrivetives obthe f or
th's pufy®B¥® i ncl ude those of the foll.owing fornulae: [err] 55 (wherein R
stands for a straight chain alkyl or al koxy group). These conpounds are
effective in lowering the magnitude of Vth of a liquid crystal conposition
in which they are incorporated but they have a large 2 EP 0 395 220 B1
nmagni ude of refractive index a p dncidentally, the range of

vi sual angl e nentioned above hi R%‘{l_— - p‘fe tilt of the liquid crystal
nol ecules. It is have been known that the Yange of visual angle w dens as
t he magni tude of An decreases. Since the cBnpounds nentioned above have

| ar ggz magni tudes of [err], they have a disadvantage that they narrow the
range of visual angle. 5 + EP-A-0154840 di scloses liquid crystal
conposi wh&sis RCREARYI sl RYisGRYIlorigN, 1, 3- di oxane derivatives of the fornmula: 10
F 15 wher emB plednt invenfionpiihbiiore, s68KE thgrolide 21, 5-HibxaRé derdive Jdafil 1B tRS BrBduciidn\eeat i on,
t her ef ohématic GidScris@l (DPUsitide having,adovllingeAudie oY andalsinde mignitddelof Amr t he
produet i orAcedrdisy tocomatasmoct ofGhe preshiydistionCherp Gs providsd ) 8,3-dibgan@ dérivativeridiact ude
Qi Vt h terisbddby dadrigl thangegeraltferaiela:of An. 20 Accordi ng.to one aspect of the
present invention, there is provided a 1, 3-di oxane derivative charac-
terised by having the general forml [err] F 30 wherein Ris straight
chain al kyl group having 1 to 8 b Accordi ng to anot her aspect
of tH® present invention there is m xture conprising not |ess
than 60% of the trans isomer of a 1,3-dioXane derivative according to the
present invention. According to a further Faspect of the present invention
t here is provi ded a m'xture corrprisi ng not m)re t han 40% of the cis isoner

of aaol wher "(')ﬁasns%a' a\'latl gr w {{A%Gﬂ% e or esent invention. 35
Accor g' ng &Lﬁ/ﬁ t rr{a t% 8 mven 10 gglgnFowjdea/ ae rr}\tn&ure bongpnselrll’genot ?ess
provi eﬂar‘? b refnd %(% of é: P 5@9@ btative according to the present invention.

According to a further aspect of the present invention there is provided a mixture comprising not more
than 40% of the cis isomer of a 1-3-dioxane derivative according to the present invention.
35 According to a yet further aspect of the present invention, there is provided a liquid crystal composition
including a derivative or mixture according to the present invention.
A 13-dioxane derivative according to the present invention represented by the followmg general
formula:

-/ w0
(O

F

(where R is a straight chain alkyl group with 1 to 8 carbon atoms) is a novel compound and is characterised
by possessing a large positive magnitude of Ae and a small magnitude of An. When a 1,3-dioxane
derivative according to the present invention is used as a component for a nematic liquid crystal
composition, therefore, there is achieved a liquid crystal display device which operates with a low drive
50 voltage, possesses a wide range of visual angle, and permits highly time shared driving.
A 1,3-dioxane derivative according to the present invention can be synthesised as illustrated by the
following Reaction Scheme:-
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i ncluding a derivative or m xture according to the present invention. A

1, 3-di oxane derivative accordi ngp § 894 o By esent invention represented by
the follow ng general fornul'a: 40 F-45 (where Ris a straight chain alkyl
group with 1 to 8 carbon atons):is a novel conpound and is characterised by
possessing a | arge positive magnitude of [err] and a small nagnitude of
[err]. Wien a 13BN oxGhe derivative accOHgi 6G0OBt) he pré3pnt invention is
used as a conponeny for a nematic liquid crystgl conposition, therefore,
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(2)) to react wititdperhyl nalonat¢ Lickddpound THB) in ethanol in the
presence of sodiumethoxide. In Step 2, a 2-al kyl propane-1, 3-di ol (conpound
(5)) is obtained by reduci ng tRr€H(CH hy OB) kyl mal onat e 3@5)wi th

| ithsumal um ni um hydride in tetrahydrofur (THF) In Step 3, the

1, 3-di oxane derivatepe3(conpound ( )OHO ﬂqﬁ ﬁ@/i ng the

2- al kyl propane-1.3- diol and 3,4-d}fl uor nza ehyde I'n sol vent such as,
for exanple, nethylene chloride, | orof ormp benezene or toluene which is
capabl e of manifesting azeotropy wth mater and refluxing the resultant
sol@dion in the presence of PR Qinc aci d, suhgburic acid, or a
LA orm cati on- exchange resin as al'yst mhllst re i ng the water

formed in a water separator. The 1,3 dlqgane derivative obtained by the

above Reaction Schene has a 1, 3-dioxane'ring which is a mxture of a trans

i somer and a cis isoner. Though the ratio of trans isomer to cis isoner is
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diol and 3,4-difluorobenzaldehyde in a solvent such as, for example, methylene chloride, chloroform,
benezene or toluene which is capable of manifesting azeotropy with water and refluxing the resultant
solution in the presence of p-toluenesulphonic acid, sulphuric acid, or a H-form cation-exchange resin as a

55 catalyst whilst removing the water formed in a water separator.

The 1,3-dioxane derivative obtained by the above Reaction Scheme has a 1,3-dioxane ring which is a
mixture of a trans isomer and a cis isomer. Though the ratio of trans isomer to cis isomer is dependent
upon various factors such as reaction temperature, reaction time, and type of solvent, the proportion of the

: trans isomer is generally larger than that of the cis isomer. Though it would be ideal if the 1,3-dioxane

\_/ 40 derivative consisted solely of the trans isomer separation from the cis isomer is difficult. Practically,
therefore, a mixture of the trans isomer and the cis isomer is used in its unmodified state. The allowable
proportion of the cis isomer in the mixture will be discussed below.

The present invention will be described further, with reference to the following Examples.

4 EXAMPLE 1
Method of production of 5-pentyl-2-(3',4'-diflucrophenyl)-1,3-dioxane.

Step 1:
50
in a solution of 23 g (1.0 mol) of metallic sodium in 500 cm3 of anhydrous ethanol, 160 g (1.0 mol) of
diethylmalonate and 151 g (1.0 mol) of 1-bromopentane were stirred and refluxed for seven hours. The
reaction product was cooled to room temperature and filtered to remove the NaBr produced. The ethanol in
the filtrate was expelled by distiliation and the residue of distillation was dissolved in 500 cm3 of chloroform.
§5 The resultant solution was sequentially washed with water, 5% hydrochloric acid and water in that order and
heated to expel the chloroform by distillation. The residual oily substance was subjected to vacuum
distillation (b.p. 103 * C/3 mmHg) to obtain 193 g (0.84 mol) of diethyl pentylmalonate.
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The reacti %e%n%bﬂe@ﬂer&"?s’étrdﬁﬁﬁu G&i éMoB t Hiefatyre ueous ge”] sol uti on,
and water sequentially in that or der and’rthen boi | ed to expel benzene by

di still atexampLERy Ssubj ecting the re5| dual oily substance to vacuum
distillation (b.p. 140[err] C 3.5 mHg), there was obtain 121 g (0.45 nol)
of a e XxiEtect ofcsblvant bri productiod @NB pentyel (354 -GifldoFdphany!)-08-dioxane.
5-pentyl-2-(3',4'-difluorophenyl)1, 3-di oxane (the ratio of trans isoner to
ci s isomer Svbitiong oBOLEH0,10 mol) of 2-pentylpropanet,3-diol, 14.2 g (0.10 mol) of 3.4-difluorobenzaldehyde,
and 0.9g (0.005 mol) of p-toluenesulphonic acid obtained in Steps 1 and 2 of Example 1 respectively in
. methylene chloride (b.p. 40°C), chloreform (b.p. 60°C), benzene (b.p. 80°C) and tolusne (b.p. 111°C)
\—/ 40 were treated by following the procedure of Step 3 of Example 1 to obtain mixtures of the cis and trans
isomers of 5-pentyl-2-(3',4-difluorophenyl)-1,3-dioxane. The yields of these mixtures in the respective
solvents and the ratios of trans isomer to cis isomer are shown in Table 1.

(0.5

Table 1
45
Solvent bp.(°C) | Trans:cis | Yield (%)
Methylene chloride 40.1 86:14 85
Chloroform 61.2 84:16 87
50 Benzene 80.1 80:20 84
Toluene 110.6 68:32 86

It is to be noted from Table 1 that the mixtures comprised not less than 60% of the trans isomer even

having regard to the fact that the proportion of the cis isomer formed increases as the length of the alkyl
group shortens.



This mxture was isotropic at roomtenperature. By following a simlar
procedure to;that descrl bed abomro zbke2d Y| owi ng m xtures were obtained: -
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shown in Table 1. Table 1 45 Sol vent b.p. ( O Frans: cis Yield
(% et hyl ene chloride 40.1 86: 14 85 Chl orof orm

v 2 84: 16 37 D50 Benzene

80.1 80: 20 84 ToRuene | m.p.(°C) | 110.6 68: 32 86

It is to be noted fromfTablLe_I thatytiemrxtuyes conpri sed not | ess than
GO%EQf the trans isoner evgaﬂ55 havi ng régard/ to the fact that the
proportion of the cis ijsongr_forned increases|as the |ength of the alkyl
group shortens. 5 ER 0 S¢89220 H1 EXARPLE 8 Separation of the trans
i sonmer alone fromthe rdxtgrﬁs obtdined iLn Exjanple 1 was tried. First,
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separation by re-crystalli 1bn wgs tried b in vain. Then, separation by
fraggionation |iquid c% Wﬁé g9- 5 rfaphy_(H tgchi Mbdel 655) and reverse
phase col um (producedib rEk), ¢18 type ngasuring 5 cmin dianeter and
25 cmin length and u5|ng‘g particylate_ ;lll r 7 [err] in dianmeter and a

met hanol -water (85: 15] mi xédl%ol vgnt was triled. Even by this nethod, the
separati on of nixtures<un&ghp$t bg obtaéned [from
a5

EXAMPLE 4

The trans isomer and the cis isomer of S-pentyl-2-(3',4-difluorophenyl)-1,3-dioxane separated in
Example 3 were mixed in four different ratios of 20 : 80, 40 : 60, 60: 40, and 80 : 20. Liquid crystal
compositions A-20, A-40, A-60 and A-80 were prepared by incorporating these mixtures respectively.
Further a liquid crystal composition A-0 including solely the trans isomer and a liquid crystal composition A-
45 100 including solely the cis isomer were also prepared. In all the liquid crystal compositions, the 5-pentyl-2-

(3'.4-difluorophenyl)-1,3-dioxane was in a fixed proportion of 10% by weight, the remainder of the liquid

crystal composition being a commercially available liquid crystal composition (produced by Merck and

marketed under the product code of "ZLI-1565"). These liquid crystal compositions were tested for nematic

phase isotropic liquid transition point (N-I point). The results are shown in Table 3.

80
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conpounds where R = [err] Table 2 shows the nmelting point (mp.) of
trans-5-al kyl -2-(3",4"- difluoroplgpnysgds segidi oxanes. 10 Table 2 15 [err]
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mxed in four different-ratios of 20 :T#®3 40 : 60, 60: 40, and 80 : 20.
Liquid crystal conpositions A-20, A-40, A-60 and A-80 were prepared by
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wei ght, the remai nder of the Ij qul, cryctal 3 rrpos tion being a

corrrrerg‘; ally available liquid ryi ngic)‘@p |Il produced by Merck and
mar ket ed under the product cod se liquid crystal

conpositions were tested for nematic phase i sot ropl c liquid transition

poi nt (N-1 froPremple STiseparation oftte ang isoMmermasi triedregingeiragtionalion Sgidschromatimraghy g5
220 B1 Tagp@cgthmipq feghnique isN:ardIypfg@siﬁe fromcihe standpoint view of both cost and production
A— 0 1 efficiency. Thu,slthg\ _eructlon of a practical qugg crystghcomposition requires tagpm Atu@g)f cis isomer

and trans lsomer t(i e f d as produced. It is noted from Table 3, however, that the N-l1 poi s low
I sot r op| cw'fef‘"%%ﬁ éla%““d%%ﬂ j PEASHISt s' dg "t neiid} Ib‘?/\%fﬁ 50§
using fr oljx ?F ess %ﬂ’ﬁ PRy m°f°nt c?rﬁ?qé"e'gé‘p% AP Bmer
t echni que™ s? %aS| Bl e fromthe standpoi nt vi ew of both cost and

pr oductd Oéoﬁzr; b%l ency Thus, the production of a practical liquid crystal
ceapositiomrrequires the mxture of cis isoner and trans isonmer to be used

as pr OdUCEdThdFoﬂdwﬁngﬁ&lﬁoeé?ysfw’@d?ﬂplé&h?]%nd PWRY fibduckdiat the N-1 point was |ow

when the cis isonmer content was un arge. In practice, since the NI
point needs to be at least 50 C, the nmixture desirably has a cis isoner

contenf® of not nore tar'l 40% and, consequently, a trans isoner
CSHll—-<: @ F. (trans : cis = 80 : 20)
F

30

Liquid crystal composition [1]

35
ZLI-1565 90% by weight
. .
- canF (trans isomer) 10% by weight
N 40 '
e .
45 Liquid crystal composition [2]
ZLI-1565 ) 90% by weight
50 CSHn—Cg}—@‘F 10% by weight
F

(trans : cis = 80 : 20)
55

For comparison, the following liquid crystal compositions [Comparison 1] and [Comparison 2] were
prepared:-



content of not less than 60% 20 EXAMPLE 5 The following liquid crystal
conposition [1] and [2] were progpgadsooBi[err] For conparison, the
following liquid crystal compositions [Conparison 1] and [ Conpari son 2]
were prepared:- 7 EP 0 395 220 B1 Liquid crystal conposition (Conparison
1] ZLI-1565 0% by melght 5 [err]

N Llquldlﬁﬁ%&fﬂﬁﬂ%ﬁﬂ??ﬁ}tl°“ [C°m°arlﬁﬂﬁnﬁd crysta

conposition ¢ n 2] ZLI-1565
90% by melght EEaIS%% [err] The conp03|t|3&§\ﬁﬁw¥%§%ﬂﬁ sealed in a
TN twpe liquid crystal e err] in thickness and tested for voltage
\‘ﬁr
G

| unhance char a8yi vidn by the st atil®%dhyiwed gt hod to
determ ne the threshol d—20 tage Vth (voltage required for the | um nance
to reach 10% . The results are’'shown in Table 4. Table 4 25
Cbnp05|t|on err] [11] 0.128  1.80 [2] 0.127 1.85
(Conparison 11 6iquad CrISSGI[esWﬁaﬁn§@9n2ﬁcomngsgson 2}75 30 Fromthe
above it will be_ap iated that by m xing a 1, 3-di oxane derivative
according to théL E§ggt i nvention with a convenf08n&Yy wedaht crystal
conposition, there is tained a liquid crystal conposition possessing
smal |,grefractive Hgde§::2ué§§>qpmqand operating woghpg e¥WgHei ving vol tage.
35 Clainms 1. A 1 3 rivative characterised by having the genera
formula: 40 F 45 wherein Ris a straight chain alkyl group having 1 to 8
car bon at OTHe.compositions were each sealed in a TN type liquid crystal cell 8 um in thickness and tested for

voltage luminance characteristic when driven by the static driving method to determine the threshold

20 voltage Vy, (voltage required for the luminance to reach 10%). The results are shown in Table 4.
~ Table 4

Composition An Vin (V)

11 0.128 1.80
[2] 0.127 1.85
[Comparison 1] | 0.143 1.80
[Comparison 2] | 0.138 1.76

25

30
From the above it will be appreciated that by mixing a 1,3-dioxane derivative according to the present

invention with a conventional liquid crystal composition, there is obtained a liquid crystal composition

possessing small refractive index anisotropy and operating with a low driving voltage.

Clalms

1. A 1,3-dioxane derivative characterised by having the general formula:

Bey

F

wherein R is a straight chain alkyl group having 1 to 8 carbon atoms.
2. 5-ethyl-2-(3",4'-difluorophenyl)-1,3-dioxane.
3. 5-propyl-2-(3',4'-difluorophenyl)-1,3-dioxane.
4. 5-butyl-2-(3'.4"-difluorophenyl)-1,3-dioxane.
85

5. 5-hexyl-2-(3',4'-difluorophenyl)-1,3-dioxane.

6. 5-heptyl-2-(3',4'-difluorophenyl)-1,3-dioxane.



2. 5-ethyl-2- (3 4 d|fluorophenyg§n%ﬂg gxane 50 3.
5- propyl - 2- (3' -di fl uor ophenyl) - roxane 4,
5-butyl-2-(3", dlfluorophenyl) 1, 3 dloxane 55
5- hexyl -2- (3", 4' qﬂrlgﬁgo he) ) 1 3- dloxane ;
5-heptyl - 2-(3', 4' ORPO S thamh el Ccaﬂﬁarlavm Bbs 220 Bl Liquid
crystal conposrt nparrson 1] ZLI - 1565
90% by wei ght [erirI](}n 1156 10% by wel Ghiby greight
Li qurt-ds crystal conpositign gypari son 2] ZLI-1565
90% by wei ght [erCrD]H 'E - HONN were each sealcdl By weigid ype |iquid
crystal cell 8 [err] ress and tested for voltage | um nance
characteristic when drlven by the static driving nethod to determne the
threshold 20 voltage Vth (voltage required for the |um nance to reach..
10% . ™he resul t sLageidhowysitaiTabmpositliain o ComBaricsin i2gn  e[rr] 25 [1]
0.128 1.80 [2] 0. 127 1.85 [Comparison 1] 0.143 1.80
[ Conmpari son 21 @LI38565 1.75 30 Fromthe -above it904 by ke igprr eci at ed t hat

by m xing a 1, 3-di oxane _derivative according to the present i nvention with
a conventional |g HI o sition, there i;g40bfal l'i quid

i B35nd
crystal conpositi 6n?po Si 1"l refractrve |n ex ni t'Opy and

operating with a low driving voltage 35: Clainms 1. A 1, 3-di oxane

derivative ﬁﬂ%@lﬁ&sﬁ‘rﬁﬁssﬁéje Qééh Q@é(édqg at'l*ﬂletyﬁgel’i'h@i'&%rystapém #n rréﬂlcﬁeéslaanm&fe@'f& R
is a strah@hd wWnlhdhéd Sakektendt GMbn BA%h B9 the SRS dRitg RRENAL 8 Bdterntine the threshold
oS- ?EP Vb - <oifage V& (vbﬁbé HdeeQW%Wrﬁmaﬁcé){o Fgaé}?(ﬂi%? The results are shown in Table 4.

g

Table 4
25 Composition An Vin (V)
{1 0.128 1.80
21 0.127 1.85
[Comparison 1] | 0.143 1.80
[Comparison 2] | 0.138 1.75

30

From the above it will be appreciated that by mixing a 1,3-dioxane derivative according to the present
invention with a conventional liquid crystal composition, there is obtained a liquid crystal composition
possessing small refractive index anisotropy and operating with a low driving voltage.

% Claims

1. A 1,3-dioxane derivative characterised by having the general formula:

R%F
| F

wherein R is a straight chain alkyl group having 1 to 8 carbon atoms.
50 2, 5-ethyl-2-(3',4'-difluorophenyl)-1,3-dioxane.

3. 5—propy|-2-r3'.4'-dif|uoropheny|)-1 ,3-dioxene.

4, 5-butyl-2-(3'4'-difluorophenyi)-1 .3-dioxane.
% 5. 5-hexyl-2-(3",4"-difluoropheny!)-1,3-dioxane.

6. S5-heptyl-2-(3',4'-difluorophenyt)-1 3-dioxane.

ST




3. 5-propyl=2-(3",4"-difluorophenyl)-1,3-di oxane. 4.
S-butyl-2-(3",4"-difluorophenyl) - Ip3y $4s068118- 55 -
5- hexyl -2-(3', 4" -difluorophenyl)-1, 3-di oxane. 6.
5-heptyl -2-(3", 4" -di fl uorophenyl')-1 , 3-di oxane. EP 0 395 220 B1 7.
5- oct yl - 27.( 3-octyl-2-@i.4-Hielarappdrglry.B-riodand- di oxane. 8. A m xture characteri sed
by conmprising not |ess than 60% of the trans isoner of the derivative
cl ai ned i & adnyixigreebarelitatigedctiyzionprising ot Igssitihantéd¥ecof thadranscisamer gkthe dgyivativmgleiined ng
not nore thamang@mcedingtddeim.ci s i soner of the derivative clained in any of
clainssl to 8. 10. A liquid crystal conposition inp[udinq a derivative or
m xture a% & ke ghirartesiprd hycemerising gotanos than 4Pt diesifisemep?! derflerivptive claimed in
1, 3- Di oxand&@pY ¥&limsd8lr ch gekennzei chnet daB es die al |l gemei ne Fornel hat:
15n R{> F, 20 wobei R eine geradkettjge Al kylgruppe mt 1 bis 8 .
Kont enst of® G FrvpE compend iy o seflguve.sr Mislha R iy Becedhgctioy, 25 3
5-Propyl -2-(3' . 4' -Difluorphenyl)-1, 3-Di oxan. 4

Frpageniorh

5- But yl - | uor phenyl ) -1, 3- Di oxan. 30 5.

5- Hexyl - 2z (3o, 4= D1 £ | -1.3-D ) . _
S topt yi b (3 opmgAp BB ubgeiing] 3 i Blogmeine Formel e
5-Cktylg2-(3",4"-Di fluorphenyl)-1,3-Di oxan. 35 . Gem sch, dadurch

gekennzei chnet, daB es nicht weni gegc 60 es trans-lsoners des Derivats
nach el nem der vorhergehenden Anspr e ~eni sch, dadurch

gekennzei chnet, daB es nicht nehr als ) cis-1somers des Derivats nach
- 40 ei nem der Ansprtche 1 bis 8 hat. ¥0.

Fl Gssi gkri stal i zusammenset zung, unfassend ein Derivat oder Gem sch nach

eipnem der vor hergehenden AnsprUche. 45 Revendl| catl ons
wobei R eine geradkettige Alkylgruppe mit 1 bis 8 Kohlenstoffatomen ist.

2. 5-Ethyl-2-(3',4"-Difluorphenyl)-1,3-Dioxan.
* 3. 5-Propyl-2-(3'.4"-Difluorphenyl)-1,3-Dioxan.
4. 5-Butyl-2-(3',4'-Difluorphenyl)-1,3-Dioxan.
g0 5. 5-Hexyl-2-(3"4"-Difluorphenyl)-1,3-Dioxan.
6. 5-Heptyl-2-(3',4"-Difluorphenyl)-1,3-Dioxan.
: 7. 5-Oktyl-2-(3',4"-Difluorphenyl)-1 .3-D_ioxan.
® 8. Gemisch, dadurch gekennzeichnet, daB es nicht weniger als 60% des trans-lsomers des Derivats nach
einem der vorhergehenden Ansprliche hat.

. 9. Gemisch, dadurch gekennzeichnet, da8 es nicht mehr als 40% des cis-Isomers des Derivats nach
o/ 40 einem der Ansprliche 1 bis 8 hat.

10. Flussigkristallzusammensetzung, umfassend ein Derivat oder Gemisch nach einem der vorhergehenden
Ansprliche.

45 Revendications

1. Dérivé de 1,3-dioxanne, caractérisé en ce qu'il a la formule générale suivante :

@ '. .R{é}).@_;

F .

55 .
dans laquelle R est un groupe alkyle & chaine droite ayant de 1 2 8 atomes de carbone.

2. 5-éthyl-2-(3',4"-difluorophényl)-1,3-dioxanne. -
’_///

©

S
c L]



1.. DMi.vA de 1, 3-di oxanne, caract6ri-'sd en ce qu'il a la fornmule g~n~rale

sui vante: 50 _ EP 0 395 220 B1 R F. 55 dans laquelle R

est un groupe alkyle a chaine droite ayant de 1 a 8 atomes de carbone. 2.

5-4t hyl -2- (3", 4" -difluorophényl)-1, 3-di oxanne. iilliiixIIIxIxxlIx\lI~Xl"

EP 0 396 5-2OPB-2-(B4- difluprorh§gu)-18-qidxannd. - di f | uor ophényl ) - 1, 3- di oxanne. 4.

5-butyl-2-(3",4"- dlfluoroph6nyl)-1 3di oxanne. 5 5.

5- hexyl4 25'("3!!"243' 4d‘i'"f“|°'[96’¢6¥ihb‘h§‘?’?°".§ 3- di oxanne. 6.

5- hept yl 4' -di fluoro 3-di oxanne. 7.

5 ocfyls 25'(‘93”""’4(3 'f"f°[?8?§5‘kﬁ'ﬁbﬂﬂ‘P’)a“'P 3-dioxanne. 10 8 Mel ange caract6rise en
% de P isonbre trans du dé6rive selon |'une

u'il d.,
quel cor?qu@"%’égn:”éﬁ'ﬂ?r nygﬂgadqug@ ®dentes. 9. Mel ange caracteris6 en ce
qu'il .g’ég(gu (pf|u %h%%{' (?Tamlesorrbre cis du deriv4 selon Pune 16
onque ohs

quel S reven a 8. 10. Conposition de cristal |iquide
Corrpr enan % H e ations
or ded d;kr?]‘t hél?ibz%q jgé!r%é% (ﬁgU(E]u &Oé.%&ﬁ‘sobd‘& deqHS‘anféFHWa‘ﬂé’ dF%@rvaesFﬁ]ﬂr %l N
1111] 111
9. Mélange caractérisé en ce qu'il comprend au plus 40 % de l'isomére cis du dérivé selon I'une
15 quelconque des revendications t 4 8.

10. Composition de cristal liquide comprenant un dérivé ou un mélange selon l'une quelconque des
revendications précédentes.
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