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(1) - (6): 2(estercompounds expressed by the following form@ilast)CNG):

(1 11 F O 25 R-<>- C O QCN
~~~~~~~~~~~~~~~~~~~~ 11 o ~F In fti ?gove lbr @l as, Rt represents a linear
ché\n/allyl gop. The conpounds of te Mbove fornulas are liquid crystal

conmpounds_or conmpounds sim | ar tre Caze0d pabl e of being used as
liquid cr?st al conpositions ¥ 0 N oer iquid(@rystl
conmpounds. The respective conpounos nf fte a ove fornul as, however, have
dr awbacks as described bel ow. The compounds & the fornul as (1), (2) and
(3) constitute a liquid crystal bIen haV|ng arelatively Ir ddeoe- tric
ani sotrop value (at), but t vi scosy, ang.furter anong
‘these corpouids, those which cI"|' 3@? st phases ak¥ scanty.

Conpounds expressed by the fornulas Ha), nd OD (6). have a relatively
large dielectric anisotropy value an® a SUIt Ie mesonor phi ¢ range, but hy
have a hi¥h viscosity. Further, since the conpounds (1) - (B) have an ester
bond, they are Ibble to be hx_ﬁ_@ bq_@_i‘stal co S|tions usi ng
t hese conpounds could not ha eﬂ? S¥I v obl ens 0 stably, res-
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The compounds of the above formulas are liquid crystal compounds or compounds similar thereto, ca-
S5 . pable of being used as liquid crystal compositions by blending them with other liquid crystal compounds.
The respective compounds of the above formulas, however, have drawbacks as described below. The
compounds of the formulas (1), (2) and (3) constitute a liquid crystal blend having a relahvely large dielec-
fric anisotropy value (ae), but the blend has a high viscosily, and further among these compounds,
those which exhibit liquid crystal phases are scanty. Compounds expressed by the formulas (4), (5) and
60 gs)t:tavearelahvely large dielectric anisotropy value and a suitable mesomorphic range, but they have a
igh viscosity
Further, since the compounds (1) — (6) have an ester bond, they are kable to be hydrolyzed; thus lqid
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EP 0 2C5 998 Bl The content of EP-A-0 149 208 as filed and published on 24
July 1985 (pirt dafe of 17 Janugpip#rhegs®t pursuant to Article 54(3) and

(4)*EPC, conprised in the sas of the al. This Ehupean puem/ application is
di reet ed to corrpounds which are simlar to t he conpouds as dained i nhis
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“cnpi I n particular, th conmpounds expressed by the fomnul as %)a) and (b) have
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-usi ng such corrpowRi e,\tl ngs as a comment of a Squid
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‘cpy/st al IS po bI e id crystal di spﬂbay el enents at a
bw dMrt voI age 60 Anong the conpgunds of the present Invention,
conpounds hating Lie nered ring$ have a broad mesonor phic range, and
by  addi ng these c& . . @EQLQ@FIlSqwd crysl, ytion, it is
pggsi bl e to broaden t FsonT ph| C of“the resuling (F)qw d crystal

‘bl'end wi hout rahisig the viscosity of theEbend Next L a preparation exanple
of the cydohexane deriv~v of ' 9 present kwetw. is Musd be- 85 | ow.
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Among the compounds of the present invention, those of the formula (f) wherein Z=1 and m=0 have a
bwvismsﬂymdwhmwedasammmmdaiqndaysthIunaMdm
55 ing the dielectric anisotropy of the resulting liquid crystal composiion.
in particular, the compounds expressed by the formulas (a) and (b) have an extremely low viscosity
ano a notable effactiveness upon its dielectric anisotropy.
_ By using such compounds having two 6-membered rings as a component of a liquid crystal material, it

: is possible to operats liquid csystal display elements at a low driving voltage.

- 60 Among the compounds of the present invention, compounds having three 8-membered rings have a
broad mesomorphic range. andbyadd‘ngihesecompomdsasaconmﬂdaiqudayﬂdm
hon,ﬂsmssiblebhoadenhemesommhmmdﬂwmﬂﬁniqndayﬂdﬂaﬂwiﬂnﬂm
the viscosity of the blend.

i Next, a preparation example of the cyclohexane derivative of ~ o present inventior. is Bustrated be-

- 85 - low.



EP 0. 205 998 Bl A,conpound (la) of the fornmula (1) wherein mrepresents
zero and A represents hydrogen or EP P|205998,B1at om may be prepared according
to:the fol'lowi ng schene: A-a-Br v A-MyBr

Cd- +-A) 2 F~~~~~~~~ 10

(11)\#5 4 compound (la) of tHe! fdrmitilalfif Whérbik %seﬁ@zer% dAd A represents hydrogen or a fiuorine 0
F 20 atom may be prepared according to the following dché (1VvV) (1V)
.RCCH2H- A A R tr1fi MCHCEl QA (V) (Vi) 30
(vr) + RA<4r ON2C32,G A 35 Fugla) 4 A onSdCRgant oht d_by reacting
a 3-Pluoro-4-suf r beoidph MgBm -8—f+troPo - rA)on) wnth
nmeal magnesu 8i re ed with cadm, chloride to obtWh a caog um conpound

(1), fol- lowed gy areatn t hs porrpound (11) with a substi¥uted acetyl
chl ori de expressed by the formula (III) to abl a baone derivative of the
fomioa (1V). The reaction for obtaining this conpound (1V){E&)preferred t
be Xwied out at a tenperature of 0- - 150, referably 60" - 110C In an Inert
sol vent such as ben- M 1loken. Successively the ketone derivative (1V) is
-subjected to reduction re ion in the pres- of a sur bl e reduci ng
agents such as Ii({ﬁpmﬁ drjects+ B %ﬁ @ & obtain an
al - coohl derivative (V), | &we c?'py subj ecf hifs althphoeri.vative to

dehydration reaction In the pres- qyeof a catayst descr@bed Felow In an
inert organic solvent at a reflux tenperature and under the nhepde pressure

to ot ain an et hyl ene deri vatipgeg VI As the Inert (@wpni c sol vent,
benzene, tolu- SO Ae di or m car bon tetrachloride, methylene chi ori de,
arg suitable. As the ca st for de ration, Lo aci ds suc S

AU Qulernken A
uch as su i‘® acid, phori c
lvative (VI *'I's subjectedgo

al ul-hi um chig@VNge » tR: "”‘i.
acd

t ol ugne- suf fonic add
.acid,  may be used. Doee th tnyl%]e d

.catalytic reduction reaction and the reaction Mowe is s t a
purificatlon treatnent sui tablggyt o the nbiture, whereby pyrys possrble to
Isolgte the S dbeti e corrpoun of the fornmula (a). Further a cycl ohexane

deive (Ib) of the fornmula (1) wherein mrepresents zero and A repre- Z& fa
-CN may \be prepared for exanple as f' 0 vvs by a conbi nati on of know n
reactdons: Negghyw t‘q‘g’; ﬂe formula (la) wherein A .
represents hydrogen Is tzhezs eeif- 1 ng raw material and this
con‘rﬁund I s subjected to Friedel - Craftsdfeactron to obtain a ketone
conmpound dof the formula (VI1), followed by subjecting this conpound to

hal oformreaction to obtain a ﬁboxylrc acid of the formula (M IQ
chbrintng this conpound into a{ gcrd chloride (1X) converting this chloride

i nt d%an amﬁvﬁemmond edatiyCredicting @Ar Siuofost-substinted-tbmobendene (6ra adiubrodro- -
corrpoundwn)m magnesium is reacted with cadmium chioride to obtain a cadmium compound (1), fol-
by reacting this compound (If) with a substituted acetyl chloride expressed by the formula (ill) to
.. obiain a kefone derivative of the formula (IV). The reaction for obtaining this compound (IV) is preferred
\“ 10 be carried out at a temperature of 0° ~ 150°, referably 60° ~ 110°C in an inert solvent such as ben-
2ene, toluene. Successively the ketone derivative (IV) is subjected to reduction reaction in the pres-
ence of a suitable reducing agent such as fithium aluminium hybride, sodium borohydride, to obtain an al-
cohol derivative (V), followed by subjecting thus alcoho! derivative to dehydration reaction in the pres-
ence of a catalyst described below in an inert organic solvent at a reflux temperature and under the
samospheric pressure to obtain an ethylene derivative (V). As the inert organic solvent, benzene, tolu-
chiorolorm, carbon tetrachloride, methylene chioride, are suitable. As the catalyst for dehydration,
acids such as aluminium chioride, tin tetrachioride, titanium tetrachioride, toluene-sulfonic acid,
mineral acids such as sulfuric acid, phosphoric acid, may be used.
Mtymoamylemdeﬁvaﬂve(vnissubjmmmlyﬁcreducﬁon reaction and the reaction
= is subjected to a purification ntsultabletomembmlre,wherebyitrspossibletmsolateme
. objective compound of the formula (la).

Further, a cyciohexane derivative (Ib) of the formula (I) wherein m represents zero and A repre-
sai1s -CN may be prepared for examp!s as follows by a combination of known reactions:

Namely, the above compound of the formula (la) wherein A represents hydrogen is used as the start-
ing raw material and this compound is subjected to Friedel-Crafts reaction to obtain a ketone compound

i

13

E

8  of the formula (Vi), followed by subjecting this compound to haloform reaction to obtain a carboxylic acid
of the formula (VIli), chlorinating this compound into an acid chloride (IX), converting this chloride into
an amide compound (X) and dehydrating it to obtain the objective compound (Ib).
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Ib) A conpouy d Q of the
, . 1 HaFoet %EQ k10T
W apio m%&the 1 O e A7EE 2 OI1®) and

a 3-fluoro-4- substltuted bi - Eeval 3) (xdl) reactiomr to obtain a
ket on® derivative (XIQ whi ch is t hen reduced, dehy- nmdm hydrogenat ed.
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crystal conposition of the present |nvent|on contains the conmpound

expregged by tﬁgxf,prrru- ( hapr
pref erabi Yygy .@@%&n

whi ch may be used | n aS xt '
conponent of -4 t liqudd crystal Eonposition of the present i

a groyp of known conpounds expressed by the lollow ng formulas (i) -

o 5 S

YHhe compound of e fornula

(xxxii Q may be enunerated; (VIIXk above formulas (i) - (xxkpn), X
represents -or ' .or Y represents -CN, halogen, Ror -OR and R and R
each represent an aI kyl group: 65 5 EP 0 205 998 B R MY ~(
Y(11) ROP. -Y ROSY 44 R ~C~ @, SY
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A compound (ic) of the formula (I wherein m represents 1 and A represents hydrogen or a fluorine at-
om may be oblgin)od z sub]ecﬂné)the acld chloride of the formula (ill) and a- 3-fluoro-4-substituted bi-
phenyd (XI) ©© reaction to obtain a ketone derivative XIl) which is then reduced, dehy-

30  drated and hydrogenated.
A!.C!.a .
am + A 223 ai g OO = o
s 0 P}
(X1) (X1II)
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The liquid crystal composition of the present invention contains the compound expressed by the formu-
ta (1) in a proportion of 0.1 to 99% by weight, preferably 1 to 40% by weight, more preferably 5 to 20% by
e Asennpodnds which may be used in admixh:rewimmecompoundofmefonnula (1), as a component of
45 the liquid crystal composition of the present invention, a group of known compounds expressed by the
following formulas (i) ~ (xxxill) may be enumerated; in the above formulas (i) ~ (xxxiii), X represents
50 .
s5
Y represents ~CN, halogen, R’ or —~OR' and R and R' each represent an alkyl group:
60
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5 on . point, respectively. Further, the dielectric anisotropy val ues of
liquid crystal conpositions are &EPO20698MB1 to ,s. Exanple 1 10
2-Trans-4-(trans-4-propyb ycl ohexyr)cyci ohexyQ 1- (3, 4-duor ophenyl ) et hane
(i) W a duthyl ether solution of a Gignard reaget prepared from

3, 4-®fiuoro-1-br benzene .8 9, 0274 nol) and magnesium (8. 9, 0274
mol ) was addeR@ ¥25. &b, 0.137 mol), followed by refl xdng
th m xture for one how==erst1 ] ng of f dethyl -ether under reduced pressure,
addi ng benzene (100 m ) go the resuiling liquid, heating the nme under

refl ux for one hour, ad Ing a sol uti on of trans-4- 15 (p hh
cride (504 , zene 100 m ), hting the reaction
m xture underﬁr@rﬂ&%r&-@_ al Mﬁ it to cool down to room '
tenperature, addi soI ubon of water (600 m and sulfrc add
(28%), septinBO @e Y was€MV) the bene layer with water till

t he washi ng water _becanme neutral, drying by neans of anhydrous sodi um Sul bW
flelng off thR'@'“€HQ"N'@‘Y‘ o(%ygzene fromthe benzene sol ution and
recrystallizing a remai ol |y substance from et hanol to obtain

tren(i ans- 4- h ety dl uar obenzene (35 9). This
product exhi m%ﬁqfﬁéxﬁ_Xasescw point 982C, N-1 point U 5C).

(U NeK a solut t he abqve

traen-4-(ans-3@@k¥yl )c&l@ﬁ)lexyl &y‘@?@d@ﬂ%- beﬁ%@ﬂD (13 9)
diasol ved In die | . eter (50 mM) was added to a dieyl ether suspension (50
nS) of lithi- wYi de 0.032 noi) at OC, folwed by
agigtating the m Xt atmc?% forxone hou«r’ax?dd in~20% sul furic add (50 nE)
to e reation nmat to dissolve the inorganic substance therein, ex-
clpg | n separRQ @0e-Xi+¥ dl h{doe) her (100 m ), washing the
separated ether solution Wn 10% SOdI um bnte solution and furhr

‘Wil h water ti _Q. neu- dog tho ehr s on with

af hydr ous sodﬁ f'f‘ﬂ? n'gcstl 1 ng EIFf di ethyi ether, adding to the re-
30, Mmali oil nes {C acid (0.1 g) and toluene (50
m?“, heati ng #ﬁ‘@?m‘%ﬁ@‘i M{)i ng th generated water to the

out side of the system allowing the resulting material to cool down to room

tenpeature after etion of the reaction, washing the toluene solution
W|th water tiRl CN vwat £otiit) ane neutral , drying the tol uene
tion with anyN rous sodiumsulfate, di stllllng off toluo and

rerystaII|2| ng remaining solids from ethanol to obtain

2-[trans-4- (i . yl x-1- (34- de ' '
(1%2 g). Thi s p uc?ﬁml tewml d crystal ph_ (G N point: 358SC.
N-99 poat 17730) 2-

oxy- (3. 4-di f%’&@ﬁ&ﬁ@(ﬁf W(m oI ved In yd. by subjecting the

solution to catalytic hydrogena- lon at 208C by neans of 5%dC cat al yst

(05 9) till abs @t' n of hydrogen ceased, renoving the cata- o y after
codpletion ofR vYN,  dlxxvl) i ng of “ a(%XV
recrystallizing (De i ni ng 0|(Iy s)ub- B1"r no?‘ttootalnthe

obj ective 2-[trans4-(bans-4-propyl cydohexyl ) cydohexylj-1--(3, 4-di -

_loopenyl)-a 9 uct br oad mesonor phi ¢ range, and G S
pasont : 18. 4038.@_@981&&2 m 118.3' G 45 Exanpl e 2 The
follow ng co obta| NEelmi N the same manner as In Exampl e 1:
2-[rafs-4-( gs@m % openB? - (€XAXD | uor ophenyl) ethane C-S
poi nt: 50.8C, S-ALpoit 74. 1eC I p0| nt 121.5C. O I n addi‘tion,
cggpounds ob{ @» o8 HyCH = m QR so mp:n ted liquid crystal phases

as . :

The phase tran- mon- poi nts tYéreof are ol | ows:

.. R-O—CH:CHz < O-CN (o)
- R-O-CH:CE~D-O-F  Cood
“ R~O~CH,CH,~ )D-0R"  (xoxil)




tran-4-(tran .hcel - yl acety- 3, 4-di fuorobenzene C-S point: 8.9C,
SI point 112., 2-an-4-(trans EP0205998B11 - (3,4-difluoro)ethene
55+ GNpoint: 47.1 C, NI point: 178.5C Exanples 3 - 6 The foll ow ng
conpounds were obtained in the same manner as in Example 1: oo

2-(trans-4-yl C&p’% o4 ibvers r%%' ﬁftﬁﬂou&ﬂ amplae: 1VC

2-(trans- 4pro stSllirfe-
2-(trans-4- 13'03‘ vﬁ:&g%ﬁa dJQB&ﬂ. Yohaxie teansit rﬁ%@ﬁeé&i?ﬁ&?c pr?ase
-0.5C8 Eﬁanmo*am Qﬁmm:-usbtr(mm: mthwmvm m&ymng-tsotroptc liquid phase transi-

3,4-dif B Mne C- t 56C t: 30 11C Exanpl e 7
A ho fol E&r%mmﬁﬁ% Wm@'@aﬁ@%ﬁq 'ﬁ*‘ﬁ' %&‘aﬁpn})eel

ST

2-(bfa _4& prw - (3, 4-di fl uorobi phenyi y-47et hane C—N poi nt 64. 10C,

N-1 point: Oorrpounds obt ai ned as Interrredl ates, too, exhibited

l'iquid crgosta(l 2{Tvane4-(trafidi ¢ propyicydol roj:ﬂanyl)dﬁaneof are as

e 'comm‘l;)f).t"i’"?%‘ o maomts 9.0.274mo; - addedcadmiumdﬂw‘ggég,o137m|),fol‘owed
! ang thé re

2- (1ai - 4opy| YTy 4 %%&%’%%m@m e

oy 1'0((“?,n121|5 - unem Iliominﬁ { e o ga'bemmgd'gi"'

ey- uo- elmph:ﬂsmtkt)mt eeofl 4it(to do popinde! re, adding

- - (3- f | uor optitmgimixec 00 01} mﬁ(zga) wmnmmmm washing the

t ans- 4- (t. cs HoFORLVYIKE Ne_washing water bac IYing by soldizl:lnr;

manrw as ﬁn .
addl ng anhy dra@mdrobenizend. (35 ¥ Jprodict bxiibiled Kuid diystalNphasis
pw se addlmg'e)cetyl chl or| de (29 g) reactl ng the on hetling ‘at 40 C on
r bath f@r mlmmwt@rmc -
t fopene gty gt o o

acdon md 0% foron hour,
luuon

.to deconpoOse LG

stirring, ex %), ate
WmmaMemimhr

the tol uene MMMM%W”@M%MM@N@@W

t he extract

agent, di%il and, fol 5‘ "°“

recrystalli zi X0 VA the réaction’

2- .mmbemmunl dryingmebluenesoluhonwimanyhydmussodium sulfate, distilling off

foluene and recrystallizing remaining solids from ethanol to obtain 2-[trans-4-(trans-4-propyicy-
35 clohexyijcyciohexyi]-1-(3,4-difiuorophenyljethene (10.2 g). This product, too, exhibited liquid crystal
phases (C-N point: 35.6°C, N-i point: 177.3°C).

Next, the above -[m-dr(hans-d—propylcydohexyl)t.ydohexylh-(s 4-drﬂuorophenyl)emene
(10g) was dissoived in ethyl acetate (100 m¢), followed by subjecting the solution to catalytic hydrogena-
ion at 20°C by means of 5%-Pd/C catalyst (0.5 ) till absorption of hydrogen ceased, removing the cata-

0 lyamreompl of the reaction, distilling off ethyl acetate and recrystallizing a remaining oily sub-

from ethanol to obiain the obiechve 2—[1rans-4-(trans-4»propylcydohexyl)cydohexy|]- -(3,4-di-
llmophonyl)-oﬂmn (8 g). This product has a broad mesomorphic range, and C-S point: 18.4°C, S-N
point: 49.5°C and N-l point: 118.3°C. =

L

The following compound was obtained in the same manner as in Example 1:
trans-4-pentyicyclohexyl)cyclohexyl]-1-(3,4-diflucrophenyl) ethane

C-S point: 50.8°C, S-N point: 74.1°C, N-I point: 121.5°C.

S0 In addition, compounds obtained as intermediates also exhibited liquid crystal phasos The phase tran-
sition points thereof are as follows:
frans-4-(trans-4-pentyicyclohexyl)cyclohexylacetyl-3,4-difiucrobenzene
C-8 point: 89.9°C, S-1 point: 112.6°C,
2-{trans-4-(trans-4-pentyicyclohexyl)cyclohexyl]-1-(3,4-difiuoro)ethene

88  C-Npoint: 47.1°C, N-1 point: 178.5°C

Examples 3~ 6

The following compounds were obtained in the same manner as'in Example 1:
60  2-(trans-4-ethyicyclohexyl)-1-(3,4-difluorophenyl)-ethane -
C-l point: -35.1°C
2-(trans-4-propylcyclohexyt)-1-(3, 4-diﬂuorophenyl)-ethane
C-l point: -7.5°C
2-(trans-4-butylcyclohexyl)-1-(3, Mmuorophenyl)-ethane
85 C-lpoint: -0.5°C
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Iy - . . I -e (19 g). This
product, too, 30 . -yd sd apt al EPG:205 998 BY poi nt | 168.0Q).
(1) *2Tiul "Ws4 O ohexyl c yat . tane (10 Q)
obtaimed in the above _ugm ih fl) was dissolved In dioxane (100 i),

foII | ution of sodhm 1ul dids (199),
reactgﬁﬁ%&&wg@wﬁﬁ%paw %@Qfor 4 hours, allow ng the reacti on
m xture to cool dovvn after conpletion of the feactlon addi ng 6N

hydr oExempleiZ acid (100 m ), fllterl ng off a depos- 35 Ned buk suune,

drdyi ng . _ macetlc amdééﬁ 1|) to obtain
2-11 ugp . “Jj ﬁ "EPR dc~nZ~1 O acid (9.0 g).
Thi s 53t as (CGNpoint: 251 .7 C, NI point

>300i C)Compdundé Wﬁam@aimwemm&ww cital phases! Theoshaseoifepsifiin points

bemzommm:ned in the h p) was gr dintote corrs
benzo4 propyle '%HMWPMdl s- 40 soeddry one (10 ni),
f ol | oY re of .ice (100 g) and aqueous
anmo- 198 N-1 pBik 229@ Li"ﬁo&p;'e(?')‘??lure vnllégorousl y, filtering off a

degosi tebul ky'substénce and drying it to ob- ta the corres _ponding
benzaﬁxmple(afl 7 g). Thi s product, too exhibited liquid crystal phases (CN

poi nt : h otwbrm2|as 4.7 g) obtained In
the a n’ --..:U‘h‘ L AT i) 'ﬁzj"' 45, din
dgg 508 B ,i*-f'l--i-‘ T gy g . dhk gﬁkph%ﬁ:gr hours,
al | ovnighet &in EQimgiOwdsioRsolved Sberzeé (100 me), follcwen ing afilydfods ali®iniuinl ON,
adl nguu-xao.agwmm@ aoitaynghb ldmpwlsnhddimaceupalondel(kem. @attipg thene

: L nater b 'l.”J piter comple generalioncadding 819y wi t h

eaﬁmha% man Emﬁé 504 i allowing the reaction mixture

w - tie o ot neR 6C.
S S e SR

fi)-cyelond ol GBERAbE N theOf
g O wwwlw ‘was therdig- 205
ribhseng mm«::aod 1110lg) amichqueous ammo-
ptaging the hes » andigpdng t thoh- poi nt
rospanding vs 8 ably ngwae'oaem' i i eyetal Pppase SN BRI | 2000
\ Tol Hamide b bt bardiraph [ weld aabdtbluere 5d Mo whidhyick and
s tsorm lafidithd imbasd) wes o ladled Gcheating under refiux for 10 hours, allowing the resulting
mixture %0 cool down after compietion of the reaction, adding it in ice (100 g), agitating the mixture, sepa-
rating the toluene layer, washing with 2N NaOH aqueous solution (50 ml), further washing with water till
the washing water became neutral, drying over anhydrous sodium sulfate, removing the drying agent,
distiling off toluene from the toluene solution and recrystallizing remaining solids from ethyl acetate to
obtain the objecﬁvo 2-{trans-4-({trans-4-propyicyclohexyl)cyciohexyl]-1-(3-fluoro-4-cyanophenyl)
othane (2.5 g). This product exhibited a broad liquid crystal range (C-N point: 72.1°C, N-I point: 172.9°C).

Examples 9 and 10 -

S5 The following compounds \:;er:y' o)bct:lé\e:e inthe s;r;;e manner as mhfxalmple 8:
' ol 1-
G- noint: £8.4°C, (S-N point: 60.5°C), YI1-(3-luoro-4-cyanophenyllethane
N-i point: 170.4°C
: 2{trans-4-propyicyciohexyl)- 1-(3-fluoro-4-cyanophenyl)ethane
80 C-lpoint: 19.2°C, (N-] point: 7.2°C)

Example 11

A liquid crystal composition A consisting of trans-4-propyl-{4-cya aphenyl)cyclohexane
.. 85 30% by weight,

s.,l-g';nlwmmu A
. 2 *-*H Tans-4 l




sured toQive a threshold voltage of 1.54 V and a saturation voltage of
2.13 W To this udd crystal corrpos'ﬁ,h%sgsg%ﬁ parts by weight) was added
ns-4-(trans-4-propyl cy- cohexy cycl ohexyl) -

. 4-df i uor ophenyl)ethane (15 parts by weight) shown in Exanple 1. The

resulting 10 |IC]UId crystal corrp05|t|on had a N-1 point raised up to

60. 20C, a- "é[')‘i)' chexane: y at 200C | ow ered down to 22.0 cp.

that is, m 2"2 Ft(%%tlveness is superior. When this liquid
n nas I'n the above TN type cell, the threshold

crystal 3
vol t age aadaghemtdﬂ 5241900 @ digldctric GRistwpe valud Be d Nzl aat alnsbbstty espCtaf \28M4\ep. 15
Exanpl e ms"éunpdwoh sqﬂedmyetmltymos!mﬂnm dpﬁarebarawsmlagm were thean

b [vpmgtwvmasamraﬁon

=

N-1 poi nbmamd:mwttﬁﬂs.ln & soéh S sdpeviorS Whe this uqnidta,etal
| ower ed diomwasoseaibd & thepabavel TN Itype culhdm mthsrmldlwonpgachndmegaatahommee were.68a5

seal ed i and 221 Yrespectiyel.cel | , the threshold voltage and the saturation
voltqge re . 1.57 V and 2. 14 V, respectively. Exanple 13 25 To th Squid
cryst mr ion A (85 parts by weght) used in Exanple 11 was-added
2-[trans- 41o thé liquid crystal confpositionyA WW%Im)mm% m@ﬂmﬂta&WW%
parts by (truns-4ipentyleyeiohexylloycibhesyl) ighti shosvanip d&xami on
had a N- ple2oThe mmmd-aum prvsw compasiion had aN-1 pointralsedd ummﬁ@d‘°-u= se9f 118 andyadisg

vi Sﬁ?ﬁ: t%%ﬁ wmﬁﬁ%@% i !‘!5""8‘:'@3’\,% Ay e?ﬁ?ﬁ%’q@ 'Ftu:ge

he ERényiié@dd On voltage were 1.59 V 30 -W221 V. respectively. Epb* 14
A qd cystal conposition B consisting of 38
Vn- 4-28r upyTo the Sigyid o OBish oo naaﬁmw pightd: usad in Fxample 11 W!i-“:ad"°<’2-[h'aﬂs-4-
(4- cyano P uﬂh?j.- s A oy Avirge AN, .i__o.- LI CE & 'WIO
25% -mb‘:i-i s ira-Tarh{riwearal iy MA - -lmr MR alo] Wl gt a
poi Nt Of pdsitic "1 £inahe i TRIcHR e fifal dNSgeddriddthe &e Hagd Wers G 881V Y
at 2@0C m%&w conposition was seal eo In a TN type ceI of 10 pnm
thick and its characteristics at 200C were nea- 45 sured to gl ve a
thresholm};ﬁge of 1.75 V and a saturation voltage of 2.40 V. To this
l'iquid cryﬁmd ofPart. by weight) was added
2- ('t 138NS fraddiPRipy BroDNe uor o- 4- cyanophenyl ) ethe (15 parts by
wei ght) mmwﬁohtExa e 10 The resulting liquid crystal conposition had a

wa—qmwnﬂmaumea viscosity at 20.C |l owered down to 26.4

.‘-, id cr stm&? Q- iion was sealed.In the above TN cell,

: rati on voltage were 1.50 V and so 207 \%

-Syadobiphenylyl4)bclfisNafe CT ySt al corrposition B (85 parts hy
wei ght) m&ngﬂxarrpl e 14 was added 2- (trans4pro- pVA -yhxyl)

-1. , 4- g'ﬂ::f @T#GPThe

res¥lgh | g LTI & tapaied v 5 Xy | S Cop 3

and a Vi s6gaioh ! & (& <eis CoyP Iwei ¥:§Y)ﬁ (34

seal ed |amuae(1abﬁmebyﬂ‘dwlsbownmwmmh reSMing Xgsid daltcbﬁ\p&ﬁfotih kﬂflpozm
of 62.5°C, a ae of 13.7 and a viscosity at 20°C lowered down to 26.4 cp. When this fiquid crystal compo-

dlonmualedlnmoabwemoell the threshold voltage and the saturation voltage were 1.50 V and
S0 207V respectively. .

Example 15
To the lioquid crystal composition B (85 parts by weight) used in Example 14 was added 2-(trans-4-pro-
L pyl)-cydohexyi) -1-(3.4-difluorophenyl)ethane (15 parts by weight) shown in Example 4. The resulting liq-
wmposiﬁonhadaN—lpomtofsas"c a Ae of 11.3 and a viscosity at 20°C of 20.7 cp. When
"'.:s liquid crystal composition was sealed in the above TN celi, the threshold voltage and the saturation
vohgewere 1.48 V and 2.05 V, respectively.
- 80 Claims

1. A cyclohexane derivative expressed by the formula

10



voltae were 1.48 V and 2.05 V. respectively. 00 Cbmms 1. A cycl ohexane

derivafive expressed by the' fornul £rP6%205998 BEP n 205 998 Bl

t ans- 4- penyt - (4- cyanophenyl ) cydohexane 40% by wei ght and

ans- 4Epty(4 cyarnophenyl ) cycl ohexane 30% by wei ght 5 has a N-1 point of

52. INZ, a_di gl C |l ue As of 11.2 and a viscosity at 200C of

23.4 CP. aglk a@&oﬁ%‘%ﬂseé ed in a TN type cell of 10 pmthick and

its char g haptyl-@<yatophtRylfcydbexaneea- suwed to le a threshol d vol tage of

1.54 V amaywdulmatlon voltage of 2. 13 V. TOthIS crystal co 03|t|on
m 52,HG. ¢ a isotre g ,ob adnscosyltyat20°8 ofng

daxy! ) cyduee3 a5\ " ' ilsine a’%s‘."’?é?“?v’??"éhﬂ‘f“’%’h" mea'

rai sed ugyg axyip1- (3 mrﬁahahwms vidjght)tshcﬂﬂﬂ Ekamp’ee Io

22. 0 10p. lpomﬂosllun mw-wamwmm:&gf Qmsoom«aaii’mlgw-”
o0s 7 3'..'

liquid ceme HP%\P?"O‘H°W%$9 &o@gwér?,@@g“

t hr eshol
Ie 12 To-he liquid crystal conposition A (85 parts

respecti Vel §° TPUEX
by wasghExamyieete i N Exanpl e 11 was added 2-[trans-4-
(trans 4epmy|y|ohexy|)cydohexy| 1- (3, 4-dl uor heny) -. t hoe “15 parts?by

wei ght ) shmlmmﬂ gomposition 1‘h@5rPe§$J weipht); used ie Exan . 3 a
N-1 poi nfrapsf-pentyicyci fisyrope 143 4ucifivgy e e g, in

sea &) " € oot 4 415 116 Lo, UiEior Wibr ihis BOM CryGiaDFoMBostion Was Ssaiedai S
seal ed i NG ¥R ke .JH 2 tvﬂ S@W\b@,voltage
were 1.57 V and. 2. 14 V. respectlvely K., Exqu 13 25 To h Id

cry\st/al mmlon A (85 parts by wei ght) used In Exanple 11 was added
e R

al SO sonisediy hel um up\i25:8 gps When this liquiharysitad camm -\Wa s

seal ed i position was sealedin|thecabpve Th, cel; mélym volam agémaﬁawm voliagerware {9 V

vol t e M2y V.oepeetively. 1\g 221 V. resetve. Pmiplel4 A d pystal

conposi t fonsisting of 35 vpropyl - (4- cyanophenylcydohexane 24%

bywei ght [ ow 4 nty- 14- cyanophenyl ohexane 30%ywel101

N4t ua4 ptmwwmphamph Byoralstinguie 40 2a% bywehta and

trans-4-propyl-(4-cyanophenyl)cyciohexane

24% by weight,
vans-4-pentyl-(4-cyanophenyi)cyciohexane

, has a N-| point of 72.0°C, a dielectric anisotrophy value Ae of 11.6 and a viscosity at 20°C of 27.8 cp.
N This composition was sealed in a TN type cell of 10 um thick and its characteristics at 20°C were mea-
45  sured 10 give a threshold voltage of 1.75 V and a saturation voltage of 2.40 V. To. this liquid crystal com-
parts by weight) was added 2-(trans-4-propyicyclohexyl)-1-(3-flucro-4-cyanophenyl)
ht Example 10. The resulting liquid crystal composition had a N-1 point
of 62.5°C, a ae of 13.7 and a viscosity at 20°C lowered down to 26.4 cp. When this liquid crystal compo-

Example 15 | | }

To the lioquid crystal composition B (85 parts by weight) used in Example 14 was added 2-(trans-4-pro-

5 parts by weight) shown in Example 4. The resulting lig-
uld crystal composition had a N-I point of 52.6°C, a Ae of 11.3 and a viscosity at 20°C of 20.7 cp. When
his liguid crystal composition was sealed in the above TN cell, the threshold voitage and the saturation

1. A cyclohexane derivative expressed by the formula
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kw &4-pety(4' - cyanobi:phenyl yi - 4) cyci.ohexane 11%bywei ght hu a N-1 point of
72.0C, "a dielectric anisotrophy val B2 G2058988B1 6 and a viscosity at 20CC of
27:8_cp. The conposition was sealed In a TN type cell of 10 pmthick and
its characteristics at 20C were nea- *4 s ed Io gi ve a threshol d vol tage

of 145 V and a saturation vo ge of 2. 40 Y, |1 quid crystal com
position B (85 parts by weR-H A _
2- (trant 4ppyl cyl ohexyl) - 1- ( 3- or¥ cﬁ)he (15 parts by weight)

ShO\anl n Exanple 10. The resulting I|qU|d crystal corrm)sition had a N-1

poi nt °d W&C, a at of 13.7 and a viscosity at 20CC | owered down to 26.4 op.
When t hi swnqandbmrajlwt@Upobhpdo carbdncatomsz! is @ af 2:ah is 0 ot Tiandb is\afiudiinecatdnt or atdye
t hr eshol d8NPErURE mwgawnph{m '96I° %gﬂwnwarnalhsm'sn 07 Vv
repectvely2 - CETNLIPXANG Goryeiv qrein A chygene: 9(85 parts by

wei ght9 usgds ' - 1p\S foplggﬁ' x0yt ohexyl)

-1- (3. 4- d)fluorop enyI ethane (15 parts by vvelg t) shown in Exanple 4. The
resulting lig- uid crystal conpos on had a point of 52.6-C, a A of
11.3 and a viscosity at 200C ofR-4 eCElL, OF B qd crystal conposition
was s#al ed in the above TN cell, 2 t hréshdl | tage and the saturation
vole were 1.48 V and 2.05 V, respectively. so C®s 1. A cyclohexane
-derlvatlvﬁmpﬂ definegahove fornmula | O C LS S
85~~10* CL 5. A cyclohgxane derivative according to claim 1, expressedby theformula Ep 0 205 998 B1 R4f

.C . Q@82 wherein Ris an alkyl gro of |- to 1Q _carbon atons;t is 1 or2; m
is 0 or 1; and Aisafluorineﬂj,@LFﬁ .m\ eRP. with provisosthat a
sumof | and mis 1 or 2, and th 23 =t eatomvvhen mis 1. 2. A
cyds-/xane durivative according to laim wher eiMyA is a fluouine atom 10

3. A sycl QlakiR & &d Qbfinkdhilove according to claim 1" wherein Ais a cyano
group. 4. & & acksitiihy'® cRint P lefirsdded By the Bimilial . eXpressed by the
formula R J-CH2CB2Q 2 .2 F wherin Ris as defl ned above. 5. A cyohxane

derivatlve according to laim1 pr essed mul a 20 oCH2CR2_( 25
wein Ris as deflined above® Q nGHe sFaccording to claim 1,
expressed by the forrrul a 30 R>C2 wheein Ris

as defined above. A Eydl oane derivative according to claim1, expressed

.bY the f Zr%m%‘mm fexpressadbytheformula
35
OOy

40 wherein R is as defined above.
8. A cyclohexane derivative according to claim 1, expressed by the formula

\43 : | R'< >—< >—CHZCIiz—< ?—CN

- wherein R is as defined above.

9. A liquid crystal composition having at Ieast two components at least one of which is a cyclohexane
50  derivative expressed by the formuta (l) as set forth in claim 1.

Patentanspriche o
1. Cyclohexanderivat, ausgedriickt durch die Formel:

““O"fc“'zc‘-‘z*@":‘th
. |

worin R eine Alkyigruppe mit 1 bis 10 Kohlenstoffatomen, £ 1 oder 2, m 0 oder 1 und A ein Fluoratom oder
eine Cyanogruppe bedeuten, mit der MaBgabe, daB die Summe von £ und m 1 oder 2 betragt und dz3 A ein
Fluoratom bedeutet, wenn m 1 ist.

85 2. chohaxanderivat nach Anspruch 1, dadurch gekennze shnet, daB A ein Fluoratom bedeutet.

K/
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~when - R is as defimned above. & A cycl ohexane derivative according to
claiml, expressed by the fornula 45 EP0205998B1. R{ } <} CX12~RXD( ~>CKCH
gCN whein R Is as defined above. S. Aiquid crystal conposition having at
| east- two conponents at | east one of which is a cycl ohexane JO dervtve
exprgssed by th m&ms&% if Gt bokeRr2biBAndt, daB A N6 CYandGRDEdSIeL
durch die FOf spruch 1, ausgedriickt durch die Formel: A no
~~~~~~~~~~ R dine Al kylgruppe mt 1 bis 10 Kohl enstoffatonen, 11

“oder 2, mO oder 1 und A ein Ruorflﬁtq_@gr ei ne gruppe bedeute_n m t

der MaSgd&be, daB die Sunme von |
Fl uor at om bedeutet, wenn m1 ist. 65 2. Cycl ohe_ nder | vat nach Anspruch
1, dadurch gekenrzf hnet, da8 A ein Fluoratom bedeut®t. EP 0 205 998 BI

- 3. Q/clohexawdmﬁlﬁapbemm%uﬁwas“zﬂa Fg %E‘he j.chnet, daB A sine
Cyanogr uppe béd E‘n 1, ausgedr Cckt

durch die Fornel: s ,0CICH 2 worin R
-di e oben gegebene Defi nition besi RZQ—CH cﬁ anderivat nach
“Anspruch 1, ausgedrtckt durch die F Rz(c 2CN 15

F worin %di e oben gegebene Definiton be5| tzL Cy® ohexanderi vat nach
Anspruch 1. %%%ﬁ&mmm 20 '

"Rg - CH2CH ZF%& aleApradhel wedmdndnmhldbfom 25 7.

Cycl ohexanderivat nach Anspruch 1, ausgedr Ockt durch di e For el :
R-4-J8JCBgCH2f ' C 30 worin R die ofieN gege be5|tzLa

Cycl ohexandervat | nach AnspruchR 5 e 2 onnel :

R E 2 X 2 wori'n R d€ oben gegebone Def |t|on be5|tzL 9.

zwei Kongghn & Foi-onexanderivat ist,
wei ches rch d d.’ vm e sieIn nspruch 1 angegeben isL
45 1. Dé6rhve de cyclohexane repre te pal | a for genéral e | ci-aprbs:
SD RCFCHC2 ClI) dans laquelle R - M CH enant 1 a 10
atones de carbone; | est fgal h 1 2; pefstd i o) 1, et A représento
un atone e fluor ou un groupe cyano |l a sorme de | et ¥nest touous go& u

worin R die oben gegebene Definition besitzt.
8. Cyclohexanderivat nach Anspruch 1, ausgedrlickt durch die Formel:

OO Q-

F
worin R die oben gegebene Definition besﬂzt. -
40 9. Flissige Kristallzusammensetzung, dadurch gekennzeichnet, daB sie mindestens zwei Komponen-
ten enthilt, wovon mindestens eine ein Cyclohexanderivat nst. welchas durch die Formel (I) dargestelit
wird, wiesleinAnsprucMangegebemst.

\_/ & Revendications
1. Dérivé de cyclohexane représenté par la formule générale | ci-aprés:

3

dans laquelle R est un groupe alkyle comprenant 1 & 10 atomes de carbone; | est égal 4 1 ou2; mestégal &
5 oout; et A représente un atome de fluor ou un groupe cyano, la somme de | et m est toujours égale a 1 ou
2etAfeprésente toujours un atome de fluor quand m est égal & 1.
2. Dérivé de cyciohexane selon la revendication 1, caractérisé en ce que A représente un atome de
fluor.
3. Dérivé de cycichexane selon la revendication 1, caractérisé en ce que A est un groupe cyano.
€0 4, Dérivé de cyclohexane selon ia revendication 1 'de formul_e

Fl Q,sl ge Kri stal I zusamTensetz EE dadur ch gekennzel chn daB si e mMdexen

* c L ] S *



2 et Arepresente toujoura un atone de fluor quand mest egal a 1. 2.
D6ei v&* de cycl ohexane selon |a re/EMBi20aPP8BI1  caractrise en ce quo A
-représernt un aso e de fluor. 3 D6rv6e de cyci ohexane selon | a revendication

1, caract6rls6 en ce quo A est un groupO cyinf 60 4. Dorivh de

cyc{ ohexane selon |a revendicati 1 de for \ 65 12~~ ~~~~ 1] 11 1111

Sl1 11 11 EP 0205 998 91 p\ . > F-- don lquello Ret tel
. quo dM n pius haulLF 5. DO6v6 g'e hoxvth sBl rovendbal ion 1 de fornulo:
10 R- <) CE2CR CHF CN P dene |Lqub

‘R es? t andliguelldR eftitel Qle fiMipihal . 1 do cyohexane sol on ia revendical on
1 de f or nSilO#rivé de cycichexane selon la revendication 1 de formule:

p dn lugelo R eel tel quo d~fini plus hauS 25 drne laqurnie R eel .tol quo
dWN plus hautL 70 13d6" do ¢ ogm S gQff o\ | @&grovondi cation do
form8 ae darn | aquel o R eel 1R @ 2 Ay hauL 0. Canpoelllo de
crietaux ilquides conprenant au Toi ns deux conpgsants, dont un au noins est
cons- u~ d dkiv ggﬂ%ci ohexane de fornule 1 sel®n la revendicaton 1. 40 sO

55 65 que défini plus haut.
48 8. Dérivé de cyciohexane selon la revendication 1 de formule: _
OO
20 F

dans laquelle R est tel que défini plus haut.
7. DﬂMdocydohegane selon la revendication 1 de formule:

U | |
25
| R'OO"“:F‘:‘-Q‘F

' dans laquelle R est tel que défini plus haut.
0 8. Dérivé de cyciohexane selon la revendication 1 de formule

‘O‘O‘“zc‘z‘@’c“

- F
dans laquelle R est tel que défini plus haut. )
9. Composition de cristaux liquides comprenant au moins deux composants, dont un au moins est cons-
titué de dérivé de cyclohexane de formule 1 selon la revendication 1.

S
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