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45 wherein R represents an alkyl group of 1 to 10 carbon atoms, and a liquid crystal composition comprising at
least two components at least one of which is said difluorobenzonitrile derivative.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

50 In the compound of the formula (1), R is preferred to be an alkyl group of 2 to 6 carbon atoms.
The compound provided by the present invention is a liquid crystal compound having a positive large
A¢ value and also a large An value. Further, the compound of the present invention has a liquid crystal
phase within a temperature range preferred for liquid crystal display devices and is stable to moisture, air,
light, heat, electricity, etc. and further is usable as a component suitable for liquid crystal compositions
s5 constituting liquid crystal display devices. .
As difluorobenzonitrile derivatives . similar to the compound of the present invention, compounds
expressed by the following formulas (a), (b) and (c) are disclosed in Japanese patent application laid-open
‘No. Sho 58-167528/1983 (the corresponding U.S.P. No. 4,551,264; EP-316,715), Japanese patent applica-

2



The present invention resides in a difluorobenzonitrile derivative
exXpressed by the fornmula 40 [err] F 45 wherein R represents an al kyl group
of 1 to 10 carbon atons, and a |i qfiPP 44388B1 conpositi on conprising at

| east two conponents at |east one of which is said difluorobenzonitrile

comound. oL F? g&%ﬁfﬁiﬁ%&g@gﬁg&@ Y YE AT QI e o

carbon at ons. e compound provi the present inventionis aliquid
crya;?l conpound having a positive lgrge [err]value and also a |arge An
val ve/ Rurther, the conpesd pof t resent invention has _a liquid crystal
phase within a tenpeRat# @ Ned for liquid cr‘?%tal di spl ay
devices and is stable toToistare,-ar, light, heat, electricity, etc. and

further is usable as a conponent sui Fabl e for liquid crystal conpositions
55 constituting liquid crystal display devig®s. As difluorobenzonitrile
derivatrwves siml ar @Pnd<€z;}Qg;§pqﬁ@nt ihvention, conpounds
expressed by the follo for &s , and (c)|are disclosed in

Japanese patent application |aid-open No. Sh® 58-167 8/(L983 (the
corresponding U S.P. No. 4,6551,264; EP-316, £15), Japgnese patent applica- 2

EP 0 423 926 Bl tion | gitxo NQ 1 1égL1989 (the correspondi ng

U S P. ¥ 853 152; EFR3Y 1Y ng'tg%ne atent application |aid-open No.
Sho 62-103057: [err] F 10 rr] F (b) F
[err] F [err] wherein R represents a |linear alkyl group. 25 These

conpounds have a An val ug

Ug—§
the pregent inventioR’i @'
aboglf0.18, cl ose to abourT t

|1 as abouy—€. 10, whereas the conpound of

@ OHy, CHa @ ®Na An vdflie as | arge as

e the above v.%ue.

wherein R’ represents a linear alkyl group.

25 These compounds have a An value as small as about 0.10, whereas the compound of the present
invention is superior in that it has a An value as large as about 0.18, close to about twice the above value.
Preparation of the compound

30 The compound (I) of the present invention may be prepared for example according to the following

equations: :
35
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Prepar atii on of the conpound 30

The conpound (1) of the present

i gventi on may be prepared for exanple according to the follow ng equati ons:

36 40 45 50 55 3
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Nanely, a ketone derivative expressed by the forrmula (11)

coupling reaction with a Gignard reagent obtained from
1- brono- 3, 5-di fl uor obenzene- t o obt
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subj ected to dehydration reaction in the presence of an acid catalyst such
asvan acid e.g. sulfuric acid, hydrochloric acid, etc., a Lewis acid e.qg.
anhydrous al umi num chl oride, ferri cERQI438i98&B1[err], etc., or an organic
acid e.g. benzenesulfonic acid, p-toluenesulfonic acid, etc. to obtain a
cycl ohexene derivative (V), 26 which is reacted with an

oxi dati on- dehydr ogenati on agen uch as chl grani ) etc. in the
presence of an inert so&vena‘@-@ﬂ;oﬂq -‘ ,c@cg. to obtain a
di f1 uor obi phenyl derivative ( 7 which is Mthiat€d by a |lithiating agent

such™as al kyllithiunms, etc. to obtaiqmy conpound (\l), which is reacted
with [err] gas to obtain a carboxylic acid conpound [err], which is reacted
with a chlorinating agent such as thionyl chloride, etc. to obtain an acid
chloride (I X), which is reacted with amonia to obtgin an acid am de

derivative (X), 30 whichisr ted with a ting agent such as a
salt of -tol uenesul fomrc aﬁ‘@fﬁnbefﬁb '

edt4a/e conmpound
[err]. Since the compound of tRE present inventiondgas a superior
conpatibility with other liquid crystXVline conpounds, admi xture of the
conpound with the above conpounds or m xtures thereof makes it possible to
prepare liquid crystal materials suitable to various use applications. 35
Li qui d cPystal conponents used together wi th the conpound of the fornula
(1) as conponent(s) of_ihe IigHid crystal conposition of the present
I nvention have no particular limtation, but liquid crystal conpounds

expressed by the followng fornmulas (i) to (xxxiii) nmay be exenplified: 40

2 20 Namely, a ketone derivative expressed by the formula (i) is sulécidd th &/ doliplind reactioh- Wit a

423 926 Bl dhigdard reddent sbtdired ¥8m2ZATbromo-3,5-difluordBenzens to obtain an alcohol derivative (IV), which is

[er r\]-430 Rsubjected to dehydration reaction in the presence of an aciti @&talyst 3bchl &1 dn] ackhi.gR séfuric acid,

[err] hydrochloric acid, etc., a Lewis acld e.g. anhydrous aluminum chloride, ferric chloride, TiCl4, etc., or an

organic acid e.g. benzenesulfonic acid, p-toluenesuifonic acid, etc. o obtain a cyclohexene derivative (V),

25 which is reacted with an oxidation-dehydrogenation agent such as chloranil, DDQ, stc. in the presence of an

inert solvent such as toluene, xylene, etc. to obtain a difluorobiphenyl derivative (VI), which is lithiated by a

lithiating agent such as alkyllithiums, eic. to obtain a compound (VHl), which is reacted with CO2 gas to

obtain a carboxylic acid compoung (VIil), which is reacted with a chlorinating agent such as thionyl chloride,

etc. to obtain an acid chioride (IX}), which is reacted with ammonia to obtain an acid amide derivative (),

- 30 which is reacted with a dehydrating agent such as a salt of p-toluenesulfonic acid, etc. to obtain the
objective compound ().

Since the compound of the present invention has a superior compatibility with other liquid crystalline
compounds, admixiure of the compound with the above compounds or mixtures thereof makes it possible
to prepare liquid crystal materials suitable to various use applications.

35 Liquid crystal components used together with the compound of the formula () as component(s) of the
liquid crystal composition of the present invention have no particular limitation, but liquid crystal compounds
expressed by the following formulas (i) to (xxxiii} may be exemplified:
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15 may be replaced by hal ogen aton(s). By using the conpound of the present
ifivention, it is possible to notabli br oaden. the chosen range of liquid
crystal li ne conpounds when severalE quuid crystalline conpounds
are mxed, to prepare liquid crystal naterlals suitable to various display
devices. 20 (Exanple) The present invention will be described in nore
detail by way of Exanples,_ but_it should not be construed to be limted
thereto. 25 ExaaneRl P y e 0b—x—Y
4-[4-(trans-4- butylcycl -~ s/hyl ) phenyl ] -2, 6-di fl uorobenzonitrile 30

(i )& sglution of 1-brono- 3 5-di fl uorobenzene (100 g, 0.52 nol) dissol ved
i n anhydr ous tetrah%Qr &q?*}_mas slowly dropw se (afflpd to shaved
magnesi um (12.6 g, T? grogen current with stirring to obtain a
tetrahydrofuran solution of 3,5-difluorophenyl magnesi um brom de, foll owed

by dropwi se adding to tkmmsolutlo iolution of  sexc i

4- (trang- 4- butylcchG Egzzgﬁ xane (137 g, O. éfxn%l) di ssolved in

anhydr ous tetrahydrofuran (100 n1) over one hour while keeping the reaction

35 tenperature at [ejrﬁ»mo rrjthereafter raising the tenperature of the
/[

reaction solution ug# age it for one hour, &g 3N
hydrochl oric acid (200 racting the reaction product with toluene

(300 m ¥ washing the extract solution with water till the washing water
becane neutral to obtain a toluene ol ution of

3, 5-di fluoro-1-[1-hy 5 gﬁiﬂﬂyl cycl ohexyl et Hptieycl ohexyl ] benzen
e, adding to the sol p tolue':uulfonlc acid hydrate (4.5 g, 0.02

nol ), renDV|ng wat er forned under reflux on heating 40 by azeotropy with
t ol yene? washi ng th _qégggsag _Rgzﬁ_@ﬁger conpl eti on @fvhhe reaction,
wth water till the*has ame neutral, distilling off toluene

and recrystallizing the residue froma m xed solvent of ethanol and heptane
(1:1) to obtain 3, dlfluoro 1 -4-(trans-4- butylcyclohexylethyl)cyclohexen-
1-yl ] begzene (65 g, 0. 18 Nhj.s conpound exhibited {g crystal
phases and the crystBI~~ 7 phase transition point ( 20|nt) was [err]
and the nematic phase- |so‘3op|c | i qui d phase transition point 45 (N1
point) was [err] (ii) 3,5- | uoro-1

-[4-(trans-4- butylcyclo Q R I)cyclohexen 1 yI]benig 50 g, 0.16 nol)
obt ai'nedo above in (|32- ‘ Y| (116 g, 0.47 nol) dded to xyl ene
(250 m), followed by heati nd he m xed sol uti on under reflux for 20 hours,

cooling the resulting soI:tlon do to roomtenperature, filtering off a

__D

deposi ted hydroqui noge ing the filtrateC®diD a dilute

al kal i aqueous sol ution fur er washing with water till the washing

wat er bétane neutral i ng over anhydrous sodium sulfate, distilling off

xyl ene fromthe orgaﬁlz(@ﬂ: ,péﬁg Rrithe residue i lﬁxhbpl ane, purifying
the sol ution by H ;

o re—~()cuzcH: < )-OR! (o)
R’-O—CH:CH-:—O—CN (00xi)
r2~{_)—cH zCHz—Q@-R' L ()
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silica gel chromatography and recrystallizing fromethanol to obtain
[err](trans-4-butyl cycl ohexyl ethyl)-3 5- difluorobiphenyl (16 g, 0.045
mol ). This conpound exhibited a cEfH42 82681 opic |iquid phase transition
point [err]and an [err]point of [err] and was a nonotropic liquid crystal.

55 (F11) 1ndne fér”u@@@té(&%ﬁﬂr%&?%eﬂt@exyl et hyl)-3, 5-di fl uorobi phenyl (15 g,

0.042 nol) obtaine bove was di ssolved in tetrahydrofuran (100

m), foll owed by coollngthe ol utign_do to-[err adding to the
solution, a hexane IQ|‘_ |6pi @
m néites, further agl I ng ‘ mxt |s t enp=y e for one hour,

[ery]over 17
bl owi ng [err]gas there| n at -50C, return| ng the tenpexsfure to room 8 EP
0 423 926 Bl tenperature over one hour, adding 1N hydrochloric acid [err],
extract i ngreprefentsedN,celialbgan dtbrd, Rlor ORVIRR lancanmamedpﬁs&nvmky( groUp dnt )heQ’fydrBéHnuene

and et heratoris) dythessashi ng the resulting organic layer with water till the
washi n§ wat er becane neutral, drying over anhydrous magnesi um sul f ate,
distilling off the sol vent and recrystallizing the remaining solids froma

m xed sol vent of toluene and nethanal? (4Q: 1) to obtain [err] 5
(trans-4-butyl cycl ohexyl et hyl ) phenyl ] 6-di fl uorobenzoic acid (12 g, 0.029
mol ). (iv) 4-(4-(Tr ans 4- but yl cycl ohexyl et hyl ) phenyl ] -2, 6-di f| uor obenzoi c
acid (F1 njiacz.fg) obtaﬁgged above in (iii) vvas react ed W|thth|onyl
Ch|0l‘|d€”§% an pe%t ng. f.or 50 Sk L J };@

compoynd ¢ esen in |on it 1s_pgssible to notab ra e of
e e gt gjﬂ?é eg.ﬁ Gt Wl é%n*%o oa ‘ﬁfffiﬁe "
resi due iy d&béth?ﬂﬁten Xture o rce a
aqueoug amoni a (50 , agltatlng t e mxture filtering off dep05|ted
sol i ds, Jkample)dr yi ng the sol i ds under reduced pressure, adding to the
sol s, toluene (50 m), p-toluenesul fonic acid chloride (11 g, 0.057 nol)
and pyri di rihe (fesait)invehtivatwiln e idbseritied Xib uiiots teétdlicby Wwaf bluBxamples, 2t b Ghduki, not be
al | owi ng corstuedaaisd lintted thedetst i on t o cool down, adding water (100 m),
agi tatang the m xture, washing the toluene solution with 2N NaOH aqueous
soluti onEaei® tri ), further washing wwth water till the washing water becane

neutral, drying the toluene |ayer over anhydrous magnesi um sul fate,
filteringregptiop ﬁb‘*—vr(yanprgbwwc' ayetviphenyde.fafiiaiberroititeol uene, di ssol vi ng

t he resi due In he tane ur| yi ng accordi n((); to al um na chrorrat%(t; raphy and
recr yssf) al | f Pﬁ ﬁ -|d|ﬂ bgb‘[e? 0 22 | sg%ed in anhydrous tefrahydrofuran

4 [ 4- (tran wgg}grg "°s'uoo & % q,gmia lﬁm gt Wiy 3
g, 0.017 cr ?@fq sﬁz an %‘5 yleth?& cloh 7340 %L!

poi nt of [ﬁn ig 20

4-1 4- (&rant%mﬂer Ily C% 0 Waﬁ&r ¥|

B)ﬁlt ratgm ablﬁﬁ o 35‘é ﬁa age
CA-[4- (trang ot o h, @idigCINeMlaRRIGHA! sk st kLSHn gr‘g&hemmrtbn éhie (300
4-[4-(t ranmﬂwa&nmgwl.&mh& lRewitioh Qﬁtﬁ'%ﬁapﬁﬁtﬁé’ llvlish%g 6‘~af3+ bécing abLeaIZe Bbtkih ial tluens
solution of 3,5-difluoro-1-1-hydroxy-4-(trans-4-butylcyclohexylethyl)cyclohexyllbenzene, adding to the
solution, p-toluenesulfonic acld hydrate (4.5 g, 0.02 mol), removing water formed under reflux on heating

40 by azeotropy with toluene, washing the toluene solution after completion of the reaction, with water till

o the washing water became neutral, distifling off toluene and recrystallizing the residue from a mixed
solvent of sthanol and heptane (1:1) to obtain 3,5-difluoro-1-[4-(trans-4-butylcyclohexylethyl)cyclohexen-
1-yfJbenzene (65 g, 0.18 mol). This compound exhibited liquid crystal phases and the crystal-nematic
phase transition point (C-N point) was 49° C and the nematic phase-isotropic liquid phase transition point

45 {N-I point) was 66 °C. _

(i) 3,5-Difluoro-1-[4-(trans-4-butylcyclohexylethyl)cyclohexen-1-yllbenzene (50 g, 0.16 mol) obtained
above in (i) and chloranil (116 g, 0.47 mol) were added to xylene (250 m1l), followed by heating the
mixed solution under reflux for 20 hours, cooling the resulting solution down to room temperature,
filtering off a deposited hydroquinone derivative, washing the filtrate with a dilute alkali aqueous solution,

50 further washing with water till the washing water became neutral, drying over anhydrous sodium sulfats,
distilling off xylene from the organic layer, dissolving the residue in heptane, purifying the solution by
silica gel chromatography and recrystallizing from ethanol to obtain 4'-(trans-4-butylcyclohexylethyl)-3,5-
difluorobiphenyl (16 g, 0.045 mol). This compound exhibited a crystal-isotropic liquid phase transition
point (C-1 point) of 56 °C and an N-I point of 42 °C and was a monotropic liquid crystal.

§5 (iii} 4'-(Trans-4-butylcyclohexylethyl)-3,5-difluorobiphenyl (15 g, 0.042 mol) obtained above in (i) was
dissolved in ietrahydrofuran (100 m1), followed by cooling the solution down to -80°C, adding to the
solution, a hexane solution (40 m1) of butyllithium at -80° C over 17 minutes, further agitating the mixture
at this temperature for one hour, blowing CO> gas therein at -50°C, returning the temperature to room

8



4-(trans-4-pentylcyclohexylethyl)phenyl]-2,6-dif|uorobenzonitriIe
~[ 4- (trans-4- hexyl cycl ohexyl et hyl ) phenyl ] -2, 6-di f| uor obenzonitrile 25
-[ 4- (trans-4-heptyl cycl ohexyl et hy| ERA423/826.B1 6- di f | uor obenzonitrile
j (trans-4- octylcyclohexylethyl)phenyl] 2 6 difluorobenzonitrile

_ (trans- tﬁ no cI ohex ‘#‘59 uorobenzonltr )
10 Wi
o (e ST s fs %iziff | ﬁ‘% ﬁ&@:ﬁ:
' tr agg 4-or o0 t 'ﬁ: éugéf 9 a esuu Jm olvent and
pent WCYE p¥ &%‘ l‘zﬁ’n | H:y)EUIi olv uen$ tﬁﬂﬁet anol (101) to obtain 4-[4-
: nehenyitt2, s- id (12.g, 0.029 mol).
4 trans-4- W) }41 @(ﬁ’&h&h@%ﬁéﬁSﬁb&ﬁ&h}l)gﬁe‘nﬁ]-@&duﬂﬂorobﬂﬁ&é i@ WRigPb.bE Adh Mrdined BERG
of [err] andingi\tas ¢sastbd WittethiodyPEéHidride320 m1) unbid Sk QARG foPholRSTofichdd Bldibiiling!
TN node cel | ofohhinfl dnidideNin@lir @dlided Pressuldl Bi8ddRInG theOledidigan WBneTRAGNY 16l sditiod itd/£
1. 60 V. Whenmituodi e s00g) afd sdusoud ammenid (50 mag rkigitating the mixture, filtering off deposited solids,
4-[4-trams- 4drpiog thb cyids otiax yadadel prespine iagdig-12 te-sdiids) toloane [t80m 1)z polubnestitoni¢ 28d
parts by wei ¢hieridie ¢3ibtgad.o&Fdmenantparidined® ivawatingl dhedmirture tuhder gdfiox/tor 20 bpyisdallowing
crystal conpbsieacton splutfog 3o geal dawry pddingi Y100tryg, agitafing thepjxtireqwasting the delyene
m Xt ure exhi $sjutiengwith, 2 NaOl @pyppuscsaiufien ¢ ﬂw'tf'ét"QG""aPh'"%lW[‘ Y’?‘ v Yigthe wyagh BI tor
i ncr eased upbeﬁﬂ"el?‘ga' 4drving, theotolugy 'aY%(Pf’%a%' "‘1‘.! "ta ur 78 " '" (9 t o d '"9

el evat ed® up ?98‘“ s"!'"% t dipsq i" t \Wa{% : ve i gr? ?ﬁ%?
cell, the th - ﬁa obenzonit lﬂ%% I%q’g co nd exhibi edaCl e@# %
45 The f ‘fﬁé ?'l S'HE ?f‘pbunﬁ'g ¥, T%of a C) aV| Ag & sl

substi t uent ° 4o &ﬂbsa‘?@&ﬂéﬂedrndﬂ s%rﬁéﬂﬁér of the corrpound (1) of the
present ;,nven,,[h_ gny_\é;ngth %ggxg ;Egsg_d,m%%ngl) as regards [err] The
enyl

respective [ efp] trax@mﬁacyah e@?zf hifidkbshzeriniet al mi xt ures each
obt aixed by thfls-i-HBpyie BhenylkdB-diforobdnkonkdi® parts by weight) to the

liquid cryst aljseRRPAEmyIYENSxyisty)FhRRIIR, 6yMusebdnirii@r € shown in 50 Table 1
t oget her w t hi-falpRndNphakgicythdiietyphgnly 2, 8-difiidrob8nzonitrieP 0423 926 Bl Table 1 5
No. 25 4Jo(F204:8 Hopidty eichexylgthybihenyi}-26-difluorobenzonitrile An Liquid
crystal conpas{tiapsid-detyicyclohexylethyl)phenyl]-2,6-difuerobgnz@itriipar . [err]
4-[4-(trans-4-nonylcyclohexylethyl)phenyl]-2,6-difluorobenzonitrile
4-[4-(trans-4-decylcyclohexylethyl)phenyl}-2,6-diflucrobenzonitrile

30 Example 2 (Composition)

A liquid crystal composition A consisting of trans-4-propylcyclohexylbenzonitrile 30 wt. parts, trans-4-
pentyicyclohexylbenzonitrile 40 wt. parts and 4-trans-4-heptylcyciohexylbenzonitrile 30 wt. parts exhibits an

N-i point of 52.1°C, a Ae at 25°C of 10.7, a An of 0.119, and a viscosity at 20* C (y20) of 22.3 cp.
35 This composition was sealed in a TN mode cell of 9 um thick and the threshold voltage was measured

to give 1.60 V.

When a compound of the present invention, 4-{4-trans-4-butylcyclohexylethyl)phenyi]-2,6-difluoroben-
zonitrile (15 parts by weight) obtained in Example 1 was added to the above liquid crystal composition A
(85 parts by weight), the resulting liquid crystal mixture exhibited an N-I point elevated up to 6.7, a Ac
40 notably increased up to 12.5, a An notably increased up to 0.128 and a 520 elevated up to 30.1 cp. When
— the mixture was sealed in the above TN mode cell, the threshold voltage decreased down fo 1.42 V.

Comparative examples

45 The fore-mentioned compounds (a), (b} and (c) each having a similar substituent on the terminal phenyl
ring to that of the compound (i) of the present invention were compared with the compound (l) as regards
An.
The respective An values at 25° C of the liquid crystal mixtures each obtained by adding the compound
(a), (b) or (c) (15 parts by weight) to the liquid crystal composition A (85 parts by weight) are shown in
50 Table 1 together with the An value in Example 2.
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(a) Compar. ex. 2 ' [err} 20~ 1F Conpar. ex. 3

[err] 35 Conpar. ex. 4 CH [err] F (b)l 30

Conpar . EP-0 423 926 B1 Fex. 5 [err] F 35

Exanpl e 2 [err] 40 As
apparent from Table 1, the An value of _.the _conpound (1) of the present

I nvention is far larger than those E'.EE&Ecq:ﬁunds (a), (b) and (c). Cdains 45
1. Difluorobenzonitrile derivatives of the fornula [err] 55 wherein R
represents an ajk "mu" —6fd—t-—0—a-aF B L

[err‘\'\]/ﬂ; C L Mo. CEmpbanﬁ idded 1n 15 wt.% An Conpound
added in 15 w9 e+ —ttette—ct sition A
10 Conpar. f

1Liquid crystal composition A D119

Compar. . |
. (a)

10

B
16 ; F
Compar.
ex. 2 CaH'l'O-O—CHzCHz-@—CN 0l19
20 F
. Compar.
o ex. 3 Cst‘O—O—Cﬂz(}Iz-@—CN 0118
_ _ _ w (b)

% Compar. d
ex. ¢ Csz-O—C‘HzCH CN| 0114
_ ()

B
a0 Compar. : F

p (€
. ‘ —
35
Examp’f C4HrO—CHzCHz—@~@—cN 0.128
I
F (1) :
- 40
\ As apparent from Table 1, the An value of the compound (1) of the present invention is far larger than
those of compounds (a), (b} and {c).
Clalms
45

1. Difluorobenzonitrile derivatives of the formula

" R-O—CH , CH, CN (1)
| )

66
wherein R represents an alkyl group of 1 to 10 atoms.
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ex. 1
Conpar
30

As apparent from Table 1,
invention is far
1. Difluorobenzonitrile derivative
group of 1 to 10 atons.
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[err]

[err]
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[err] 35 [err]. ex.
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(b) dnd®(cYy. T & mé 45

et hg fornula 55 wherein R represents
132§i**f}- 2.

[err] .

Di fl uorobenzonitrile derivatives according to claim 1l wherein R represents
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conprs si ng at
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zonitri

of—2—t0
| eali®- t wo

B g W I

st al

chl%Pa.d

osition:
i fl uoroben-

e aer i va

TVE as set Torth In clarm 1. P

pt ent anspr

Uche

Liquid crystal composition A | n 11 ¢
Compar. | ;
- % (@)
F
- compar.
ex. 2 CsHv-O-O—CHzC’Hz'@-CN 0119
~ e (o)
Compar.
ex. 3 aHl‘O‘OCHZCHZ 0l18
(b)
Compar, _
ex. 4 sz-O—-CHzCH CN| 0114
| 5 (o)
Compar. F _
B
Example rO—CHzCHz—@ 0128

H)

As apparent from Table 1, the An value of the.compound (I) of the present invention is far larger than
those of compounds (a), (b) and (c).

Claims

45

1.

50

55

Difluorobenzonitrile derivatives of the formula

w
23

wherein R represents an alky! group of 1 to 10 atoms.

10
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1. Difluorobenzonitrilderivate der Formel 10 16 W’TZ
aCE: R worin R eine Alkyl-Guppe mt | bis 10 Kohlenst
2. Difluorobenzonitrilderivate nacEPAMBEERIL, wor | nﬂ"ﬂmm mﬂmﬁg
mt 2 bis 6 Kohlenstoffatonen bedeutet. 3. FlIssigkri stal - Z4sammens zung
aus m ndeszt eBRudel ejl n e

'ﬁuoﬁt‘obeil?g {'?iF envathve %?dr%\\rgo cr5| 1 \9!1%?9{ IQZ%p? evegljl zr-:]lkyl grouH S(:of f to 6

Di fl uor obenz onder| Vat ruc di cat
D6rives de diflTuoro enzonltrlle de Ia formule: 30 at-(7)-CH CHE
(1),35 darb? l\ Ls@al &réfsgfuﬁsc%ﬁ% ing 3t Q&PHB%O%J%XA@ aggas@onezbgwﬁ&hqggﬁlﬂﬁy?oben-
carhone rt,li,y vdliGe HH iR ﬁn,zpnltrl e selon la revendication 1, dans
| esquel s R represente un groupe al kyle 40 de 2 A 6 atones de car bone
3. Co_rrpommnlsp.quﬁéje cristalline conprenant au noins deux conposants dont
au noins un est un dériv6 de difluorobenzonitrile tel qu' exposd dans |la
revendi cat. oDifidorobéfeohifilded/ate der Formel

10

15

worin R eine Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen bedeutet.

20 2. Difluorobenzonitrilderivate nach Anspruch 1, worin R eine Alkyl-Gruppe mit 2 bis 8 Kohlenstoffatomen

. bedeutet.
s’
3. FlUssigkristall-Zusammensetzung aus mindestens zwei Bestandteilen, wovon mindestens eine ein
Difluorobenzonitrilderivat gem#8 Anspruch 1 ist.
25
Revendications
1. Dérivés de difluorobenzonitrile de la formule:
30
a-o-cu.caa (O)<O)-cn (N
35 F
dans laquelle R représente un groupe alkyle de 1 2 10 atomes de carbone.
2. Dérivés de difluorobenzonitrile selon la revendication 1, dans lesquels R représente un groupe alkyle
\_/ 40 de 2 & 6 atomes de carbone.

8. Composition liquide cristalline comprenant au moins deux composants dont au moins un est un dérivé
de difluorobenzonitrile tel qu'exposé dans la revendication 1.

45

50
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