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[0002] Ina liquid crystal display device, a classification based on an operating mode for liquid crystals includes a0 eycst onne rsEe CO SE1) ot se ne 0 esntonesLoiors
sl TusnL,eSosteofnsn(7ene0)0 SE mae is pni  foSeennnsseresgnpes Acamteton asi siot
[0003] The devices include a liquid crystal composition having suitable characteristics. The liquid crystal compositionETBE gra rinaara rvsere ys und TTC ism reyae ESTeSehmmAreeerrmSame
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[ss 1 Large specific resistance Large voltage holding ratio and large contrast ratio
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[0006] PatentliteratureNo. 1: JP 2007-503487A.

[0007] A desirable AM device has characteristics such as a wide temperature range in which a device can be used,EE5 ln.Sgr espns ovens ovlr as Tm, aera Sages oa Sonoeeion
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independently a single bond, ethyleneor carbonyloxy; X', X2, X and X* are independently hydrogenorfluorine; and mEEEEE
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[0014] The invention includes the items described below.

[0015] Item 1. A liquid crystal composition that hasa nematic phase and contains at least one compound selecteda ee eehesms
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‘wherein, R! is alkyl having 1 to 12 carbons, alkoxy having 1 to 12 carbonsoralkenyl having 2 to 12 carbons, and RZoenusEE Rm es,rEel2oashortrtttreossh RW RA
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10017) Item3. Theliquidcrystal composition accordingtoitem 1,whereinthe first componentisat leastonecompound

:



[0019] item 5. The liquid crystal composition according to any one of items 1 lo 4, wherein the second component is.
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‘wherein, R2 and R? are independently alkyl having 1 to 12 carbons, alkoxy having 1 to 12 carbons, alkenyl having 2 toT2carbons, of akan vi 21a 12 thon wich tas ane of rage paced by fui.
5 [020] tom Th ud ysl composition acer ofa 1, where h sacon component a toneCompound Sled rom hegroupof ampound preset formula 2-1) secorang oem 5

10021] Item 7. The liquid crystal composition according to item 1, wherein the second component is at least one.
Compound om ha fou ofGampouN reprsaTed oyol2-3) 650g oe.
10022] item 8. The liquid crystal composition according to item 1, wherein the second component is a mixtureofat
aad one compouns selec 10m 3 ro of compen apresya (21 acsrang 0 fom ad at
leat ne compu sled 57m 0 up GoBouns prsaried by oma (7) acsrdng oem.
10023] Item9. Theliquidcrystal composition accordingto any oneofitems 110.8, wherein a ratioofthe first componentie rage 3%byoR 10 25% by woh anda akon secon somone in re ange of 5% oy woh
057% by wei, as on h ta Wegfh ksyt compostn.50026) Ham 10. To hak ysl ompostion cern a anyone of fms 1 (0, ether corning aes oneCompound Slced ome Group ofcpueeSSaIad oy or 38.8 Id Component:
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Corson X and 8 as mdopodanly onen: Y1 face, arin mao: and 1 1Z3ars
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0026) tem 12. The liguid crystal composilon according to lem 10, wherein the third component i at least one
‘compound selected fom thegroupofcompounds represented by formula (3-14) accorcing o tem 11.
10027) tem 13. The liquid crystal composiion according to em 10, wherein the thrd component i at least one.
‘compound selected fom the group of compounds represented by forma (3-15) according to te 11.

5 [0028] Hem 14. The liquid crystal composiion accordingto lem 10, wherein the third component is at least one
‘compound selected fom the group of compounds represented by formula (3-17) according to te 11.
0028) tem 15. The liu crystal composilon according to lem 10, wherein the third component i at least one
‘compound selected fom the group of compounds represented by formula (3-21) according to te 11.
0030) tom 16. The liu crystal composilon according to lem 10, wherein the third component i at least one

10. compound selected from the group of compounds represented by formula (3-22) according to fem 11.
10031) tem 17. The liquid crystal composition according to any one of lems 10 to 16, wherein a ato of the third
‘component isn the rangeof 5% byweight 0 65% by weight based onth total weight ofthe uid crystal composition.
10032) tem 18. Th liquid crystal composition according any oneof lems1 1017, wherein a maximum temperature
ofa nematic phase is 70 “C or higher, an optical anisatopy (25°C) at a wavelength of589 nanometers is 0.07 or more.

#5 andadielectric anisolropy (25°C)al afrequency of1 kHzs2or more.
10033] tem 19. A quid crystal displaydevice including the quid crystal composiion according to any one of tems 1
oa,
10034) tom 20. The liquid crystal splay device accorcing oem 19, wherein an operating modein the liquid crystal
display device is a TN mode, an ECB mode, an OCB made, an PS mode, a PSA mode or an FPA mode, and a ving
mode in the liquid crystaldispaydevice is an active marx mode.
10035) emt. Useol theliquidcrystal compotion accordingloanyonecf tems110 18 inaliquidcrystaldispaydice.
10036] The invention further includes the folowing lems: (1) the compositon, further containing an optically active
‘compound; (2) the composilon, uriher containing an additive suchasan antixidant, an ulraviole ight absorber, an
antioaing agent, apolymerizable compound anda polymerization alr; (3) an AMdevice including the compositor:

25 (4)a device including the composiion, and havingaTN, ECB, OCB, IPS, FFS or PSA mode; 5) a ransmissive device
including the composition: (6) useof the compositionas a composition having the nemaic phase; and (7) use as an
optical active compositionbyadding the opically active compound to the composition.
10037) The composition of the invention wil be explained n the order described below. First, a constlutn of the
‘component compounds i the composilonwilbe explained. Second, main characteristicsof thecomponentcompound

® anda main efectof the compound on the composition wil beexplained. Thid, a combinationofcomponents in the
‘composition, a preferred ratoofthe component compounds and the basi thereofwil be explained. Fourth, a preferred
‘embodimentthecomponentcompounds wilbe explained. Fifth, specific examples of thecomponentcompounds will
beshown. Sixth,an addiive that may be mixedwiththecompositionwilbeexplained. Seventh,methodsforsynthesizing
the component compounds wil bo explained. Las, an appicaton of the compositon wil be explained.

25 [0038] First, the constitution of the component compounds in the composion wil be explained. The composition of
the inventionis classified nto compositionA and compositon B. CompositionA may futher contain any other uid
crystal compound,the additive, an impurity or th ike in addition othe liquidcrystal compound selected from compound
(1), compound (2) and compound (3). "Any other liquid crystal compound” means a liquid crystal compound diferent
fom compound (1), compound (2) and compound (3). Such a compound is med withthe composition fr the purpose

4 offuther adjustingthecharacteristics. Theadditive includesheopticallyactive compound, the anicxidan,the utravilet
ight absorber, adye, the anioaring agen, the polymerizable compound and the polymerization inialor. The impuiy
includes a compound mixed n a process such as preparation of the component compounds. Even in the case where
the compound is liquid crystalline, the compound i classified as the impuriy herein
10038) Composition 8 consists essentalyofcompounds selected from compound (1), compound (2) and compound

4 (3). Alerm essenial” means thtthecompositionmayconta th additive and the impury, but doesnotcontain any
liquid crystal compound diferent fom the compounds. Composition B has a smaller numberof companents than com-
postion A has. Composition Bis preferred to composition A inviewof cost reduction. Composition A is preferred to
‘composition 8 in view of possibilty of further adjusting physical properties by mixingany other uid crystal compound.
10040) Second, the main characteristicsofthe component compounds and the main effects fthe compoundson the
characteristics of the composition wil be explained. The main characteristicsof he componen! compounds are sum.
marized in Table 2 on the basis of advantageous effects of the invention. In Table 2, @ symbol L stands for large" or
“high.” a symbol M stands for “medium.” and a symbol S stands or “smal” or “low The symbols, M and Srepresent
a cassifcation based on a quatative comparison among the component compounds, and 0 (zero) means "a value is
neary zero”

©"



Compound (2)| Compound (3)
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[0041] Upon mixing the component compounds with the composition, the main effectsof the component compoundsre npn onaam
5 perature and decreases the viscosity. Compound (3) increases the maximum temperature and increases the dielectric

[0042] Third, the combinationofcomponents in thecomposition, the preferred ratio of the componentcompounds andrnep rrreee er 21
third component. The preferred combination of the components in the composition includes the combination of the firstmsesa
[0043] A preferred ratio ofthe first componentis about 3% by weight or more for increasing the dielectric anisotropy,recomers,oem eonses
[0044] A preferred ratioofthe second component is about 25% byweightor more for increasing the maximum temeeeereror rato

3 35% byweight to about 75% by weight.FE eeeSU,TsEsbedi
35 [0046] Fourth, the preferredembodimentofthecomponentcompoundswill be explained. R' and R* are independentlyesNaey

‘having 1to 12 carbons for increasing the stabilityto ultravioletlightor the stability to heat. Rand R?are independentlyEe aEE Tkrm
[0047] Preferred alkylis methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyloroctyl. Furtherpreferredalkylisethyl, propyl,

[0048] Preferred alkoxyismethoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxyorheptyloxy. Further preferred alkoxy,
10049] Preferred alkenyl is vinyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3
‘pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl or 5-hexenyl. Further preferred alkenyl is vinyl, 1-eeeetn ne
hexenyl, 3-pentenyl, and 3-hexenyl for decreasing the viscosity. Cis is preferred in the alkenyl such as 2-butenyl, 2-meTEByaoeLrsriets attermto
[0051] Alkyldoesnot includecyclic alkyl. Alkoxy does not includecyclic alkoxy. Alkenyl does not includecyclic alkenyl.en mymele ney nso ean)
[0052] RingAand ring B are independently 1.4-cyclohexylene, 1.4-phenylene, 2-fluoro-1.4-phenylene, 3-fluoro-1,4-

“
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Snenylnsor25.for-14 pheryene, Two of array fing Ahn nis 2or 3 maybe ential ferent. Protea
1ingAGrngBs1,&cycaheniensordecreasing oviscosy,anc & phayian or increasing he opalanoty.
RING C1 4-ycnexyane. 1 phenyiens2fuoro-1&phan,3cro-1phenyien,3.5dfluco-1 6shnyiene,
1.350xa-25.dy,trahyopyran2.5-dy| ofpyine25d. Tuo of arian ng G when pis 2, or4 may bs

5 ental aiferent. Prefered 10 11.4cyconeyien for nrsasing ne manu arate, 14shenyans
Increasing hi apclansoloy, and 3.514sharyansa easing cicans.
[0053] 21 isa siglo bon, atylno or carbonyiany Two of array 21 when 2 or 3 may bo dental fren
Putas 21 single bod or decreasingth vacosly, and carbonyon or increasing the maxim empeabe,
22's a singe bod, diuoromattyanacey, athlon or carboxy. Twoof arirary 2 when pi 2. o 4 may bo

0 ioonicalor iron. Prelared 221s. le bon or deeasing ne viscosty. and Alcometaneony fot creasing
ne delete ansotopy
10054]  X', X2, X3, X4, X5, XE, X7, XB, X, X19, X'! and X'2 are independently hydrogenorfluorine. Preferred X', X2,
X3, X4, X5, X6, XT, X8, XO, X19, X11 or X'2is fluorine for increasing thedielectric anisotropy, and hydrogen for decreasing
ne vicosty.6 [0055] Yi fuori, chirin,fucromethony o fuorcmety. rare Y's lunefor decreasing te vicosty.
[0056] Then, mf 1.2 or 3. Prefered m 1 or decreasing h vio, and 2 or 3 for rsasing te maximum
emperature.
[0057] Further, nis1,20r3. Preferred nis 1 fordecreasing the viscosity,and3forincreasingthe maximumtemperature.
[0058] Further, pis 1, 2,3 or 4. Preferredpis 2for increasing the maximum temperature, and 3 for increasing the

20 stabi to uravolt ight o heat.
[0059]_ Fifth, thespecific examples of thecomponent compoundswil be shown. In the preferred compound described
below, RS alkyl having 110 12 carbons or alkenyl having 21 12carbons, and R is nperdenty aly havig 10
12carbonsorakon having 11 12 carbons. R7 and Rar ndpendenty aight chan al havi 11 12 carbons
or straight-chain alkenyl having 2 to 12 carbons. RY is independently straight-chain alkyl having 1 to 12 carbons.

25 [0060] Preferred compound (1) includes compound (1-1-1) to compound (1-1-1). Further preferred compound (1)includes compound (16.1) and compound (1171. Partiuary refers compound (1) ncces compound (16-1.
Prlaes compound 2) nlotes compound (2-11) to compound (213.1). Fue reered compoun (2) cues
2-11), compound (2-5-1), compound (2-7-1 compound (2-101) and compound 21-1, Parity pofrred com-
pound2) ncludes compound (21-1), Prof compound (3incdes compound 3-1-1) tocompound (24-1, Further

5 prefered compound (3) cles compound (35.1). compound (6-1), compound 3-4-1), compound (3-151), com
Bound (316.1). compound (321-1) and compound (322.1). Parcs preered compound 3) inca compound
3-141), compound (35-1), compound (3.211) and compound (3.221
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[0061] Sixth, the additive that may be mixed with the composition wil be explained. Such an additive includes the
Cpicalyacivecompaunho nln ha aviavert. 1h. aicamng agent. pel meraae
Compound and a pameraaton ior Th ptcaly ativecompound mixed ith he composi fr ve poseBrrrhe htt otisog a ok one Bains cota AT Oepond
110 compound (5 A refed aoi optical ace compound shot 5 weg a ss. A rvs
Prfaredratars nn 1303 f abou D1. by weight 0 abot 2% by wet.
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[0062] The antioxidant is mixed with the composition for the purpose of preventing a decrease in specific resistanceFo Ape.

(CHs)s
» CHa OH (5)

(CHs)s.
[0063] Preferred examples of the antioxidant include compound (5) where ris an integer from 1 to 9. In compoundDe mamtaieoamesor earnatansFo I ALAehmsieeebemtepost neoresa vet ol OO BonoBor
[0064] Preferred examples of the ultraviolet ight absorber include a benzophenone derivative, a benzoate derivativensiearo Looe splot ppt er save chesco toon 1,oteo an
[0065] A dichroic dye such as an azo dye or an anthraquinonedye is mixed with the composition to be adapted for a

45 device havinga guest host (GH) mode. A preferred ratio of the dye is in the rangeof about 0.01%byweightto abouttrythysam Asnnoentspcesrt AvtrenraiSoop eppee eoeensTORA SSi SODE iLreego ven naSeen ema, ef conione.aet souk. pepeDo aearoo olaotapee otShoeg PApn perpettSeepntema

»



eras
oor eeODAesRemiShSel
(registered trademark; BASF) or Darocure 1173 (registered trademark; BASF), each being the photopolymerizationertnLEamIESONT er comnssiscsioros Gangonsees ormemare ComennAAaSe EO ACoo ay estin SmErrseSLS) Te esSEATs etnsemeeeetSn
[0068] Any compounds whose synthetic methods are not described above can be prepared according to the methods.Iani STee)Ore SrmrSts Cn TeorEnhSeri epformeseC) Tnrestr rosesarin okey nes eobe
[0069] Last,theapplicationofthecompositionwillbeexplained. Thecompositionofthe invention mainly hasa minimumTE re se osaSeAAToss eeegonaloobrntt ere Te snp ee ns ersAPR seAppAArorspo
[0070] The composition can be used for the AM device. The composition can also be used for a PM device. TheOT)The copes nrnrc,Thvenanes Pc
Terei egTb apras Te nebo ene mneo)eees de Tnsnee esareitreyta
camer

© 01 srsmatcris a congontedoens ioesin, 1OT pr eisdrt a ndnsomer1enn oveen aeehsreiisrein
45 measurement, according lo an extrapolation method: (extrapolated value) = { (measured value of a sample for meas-

urement) - 0. 85 x (measured value of base liquid crystals)}/ 0.15. When a smectic phase (or crystals) precipitated atTr arate
(10% by weight: 90%byweight), (5% by weight: 95% by weight) and (1%by weight: 99%byweight). Values of aaSl iy EssaysLmener
[0072] Components of the base liquid crystals were as described below. Aratio of each component is expressed in[NG

CoH ~ oN 24%

u



nn
anon
one-one
onO--COron ox

[0073] Characteristics were measured according to the methods described below. Mostofthe methods are appliedpp sersemorn
[0074] Maximum temperature of a nematic phase (NI; °C): A sample was placed on a hot plate in a melting pointaBeErSEEEereINEEnea
[0076] Viscosity (bulk viscosity; n; measured at 20°C; mPa-s): A cone-plate (E type) rotational viscometer was.Eriawnv——BeEsaaEeErieRErFETBEEBErney|EE
[0079] Dielectric anisotropy (As; measured at 25°C): A sample was put in a TN device in which a distance (cell gap)BE esReSEE
[0080] Threshold voltage (Vth; measured at 25°C; V): An LCD-5100 luminance meter madebyOtsuka ElectronicsEE reEEEEEreEEEERR

i
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to 0% ansitane.Atvesho votagesavolage at 0% basta,
16081) Voltage noding ratio HR; mansred at 25°; 1: ATHdevice us for measurement 1a a police
omen im, ana Gotrce (ch S25) bowed wo gas ubsales was § icomolrs. A are was pt he
Gove, and an ne dev wis soon in lwelatablo adhe, A pss vl (80 TRTosecons SV)5 ay pledio ne devo and devs wes charged. Adecayingvege vas Mesos 167 mllscands wihaTighspead vomeer, ax rea A een vole ure ard a narzotl axis in ani ce vas elemined rea
Bs amen wihout day. Avotags hold alo8presageof1aAo 1005.
[6082] Volage holding ratio VHR.2: measured at 60°0:ATh deve use for measurement hadaplement im,and dtnce (ch a5) bowen uo gas uTSEes was S micrometers. A are vas pul ha10 dion, an hnn ovis was saad winanvcural dese. A puis votags (0 microseconds a1 51)Leasapi 1h TH deve anhdevice was charge. Adecay olage was mur fof 167 mlsasands win
Specouter ard sea AebenavoRags cue 330.8 horns12 un yc a elem. Area
5s an asa inout cay. Avotags hold ato3 percentageof 16sAL 1 5.
10083] Voltage holding ato VHR.3;measure 266: Staiyootgtsvatedby mss15. avd hoon rai ahr a device was adited wi rave gh. A TN device usd of messuenen hd 8imide agent. anda col gapwas 3 comers. sewas iocio othe device ard hr ne doe
es raat win lht fr 20 mini, A Kt 5226 wes 4 lr gh pressor mercury ap USH S00 (macs by
Ushi ne), ans adsanc between ne vcani h gh socwas 20 cones. nessun VER, ecayinglage was messuredtor 157 milssconds A composkon ing a geVHR.3 halarge sabi 0 iavele2 Avonof ER. 8 peseraby G0% moe, and ter prfrany, 95% of mor,
10086 Volpe holdin rato (VHR.& measured at 20-1 4A TN Gece io icha sample ws fcas
ted ns conandpe bth i 60Cfor 500 hues, and nn tale0 nt weelly messeng a
lag hing a. In mess VARA decaying vag as messed for 16 missconc. A composion
aunare VR haa arsSabi0hot.= (0085) Rosponse timo ; massured at 25°; ml AnLCD-5100 inane metermadebyOtsuka Elson Co.
Las sed for measramant A Gh rcs was halogen amp, A on pas er as st a1 5 iz. Asample was
inalwhi madeTN device hin arcs (co G49)beeenwo a5baseswesSOmicasnd it ange was 8 Gores. Rca waves (0 Hi, 5, 05 sacond) were 5p othe eve. On
arcasin th dade was radiated with Tht fom ection perparicay o th dove, and an amount of Ig20 vansmited rou tn device wasmarred Tha maximum aoutof ghcoespondsto 100% vansmiance and
neTumounFgh orspondao 0% varsmian, Arem (x ilsecons) a period of me nesded
fo chang om 60% ansmianc to 0% vansmitance. A fal ime (1 iksecond) 3 paidoima need
change fon 10% ransmiancs o 0° vansmiance A rsponsa 3sumof nsaero15 me ara
fallime.55 00BE) Elastic constant (K; measured st 25°: ) :HP4294A LCR Meer mde by YokogawaHowlPackrd
Gowas use ox easement. A samp wa uta hrzontl alent comwh a ance (slg) bowen
eo ass subsets was 2D micometrs.AvoageinhangsoOV1020 was applo ne col ana secon
Capac and plevokags were maser Negsred valuesof th cosacapac €)ana apple votage
(Vy were ieequation 29) and euaon 2.01) anpage 75aaid Cyl Devi Handbook (Esto Debals40 Handobuki n Japanese) (Th NRkan Kogyo Sm. Ld.) and aes of 11 20d K33 were ovine aston
(2158) No. K22 way calcul ua heevodeena vale of K11 and K35nao 5. 19 on page
171 of ne same Handbook. Ansa constant 3 mean vo of he ns carina 11. G2 and 25
16087) Spocic essianco x measured st 25; cm: ro3 1651 supped ih eleciodes, 10 ierof a
Sample was nied. ADCvoge10Vi was apie oe vessl naa DO curentar10sons wes mente5 Rape resstanc was cacued fom Ihe folowing equator (pec restance) = (otage)  (oHEe capacyoavoseloro caren) (aloconsiatoc.[0058 Holcal pi (: mansredat oom fomparature umlAheal ich was measured scoring3ge
nihLudChysal Handoast (Exon Bevan n apace).pa 19,(508d In 2000, ruse Go. 14). Aap
vas nfo rio  wedgs call anda 0 sand a oom amperaut for 2 hrs, and hn gap (2 - a7) between

50 Gacinalon Ings was sare 43 por meroscop (ad nme: MAJ sro, Nin Corperaion, A
lap (Pia cladacing own ain heh alechageES TESS 35:

B-2x (@- al x tame.
** 0089] Gas chromatographic analysis: GC-148 Gas Chromatograh made by ShimadzuCorporation was usd or

essen. A caer go ss hor (2m. pot inl) sample ior and3 deer (10) wresta 260°C
73350, especie. A capa Solu DB.1(angih 30. bre 0.33. imekess25 ue Gime

=
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Jotane a a stationary phase, nan olar) made by Agen Technologies nc. was used for separation of component
compounds. Afrth con was kept at 200° or 2 minutes, the olan was heatedto 280°C at arate of 5°C per
minut. Asamplewas preparedin aclone solution (0%byweigh, and hen|microlleroftesoonwas cied
inothe sample recor. Arecorderwas C RSA Cvomalopac madebyShimadzu Corporation or ne equal neeol.

5 Theresutingchromatogram showed arelnton ie ofapeakand pak are corresponding to achofthecomponent
compounds.
{00901 As cheno diuting th sample, chron, hexane and forth may aso be used. Thlowing capilry
columns may alo be ved for separating the component compounds: HP-1 (nth 30m, bre 0.32 mm, fim ick
0.25 um) made by Agent Technlages In. Rc engl 30 , bore 0.32 mm im thickness 0.25 um) made by

10 Restok Corporation and BP-1 (eng 30m, bor 0.32 mm, in ickness 0.2) made by SGE nernatonal Py. Li.
capitan column CBP1-M50-025 lengh 50m, bore 0.25 mm, fm Uickness 0.25 um) cde by Shimadzu Corporation
may also be sed fo th purpose of aviding a over of peaks of the compounds.
10091) A ratioofliquid crystalcompoundscontained in the composition may be calculated by the method as described.
below. The fui crystal compounds can be detected using a gs hromalograph. A ato of te pal areas in the gas

15 Camatogram corresponds t a at ( the number of mole) of th iui cysal compouncs. When the capilry
columns described above were used, acatecton oefcienof each of the uid cya compounds may be regarded
351 (one) According. a at (%by weigh) of the qu cya compounds was caluted fom the ato he pk
10092] The invention will be explained in detail by way of Examples. The invention is not limited by the Examples.

20 described below. The compounds in Comparative Examples and Examples were described using symbols according
{0 dfintons i Table 3 below: In Table 3, configuration of 1.4-cycahexylne is ans. A prenthesized numb next
10.2 symbolized compound catesponds the numberof he compound. Asymbol () means any ane lau crystal
compound. A rato (ercntage) ofthe qu cya compounds s expressed i trmsof weight percent (3byweigh
based onthetotl weigh ofhe quid rystl composton. Th uid cystl composition contain an imputy i addon

25 tere, Valuesofcharactasticsof ie compositon were summarized n ast pr
Table 3 Method for Description of Compounds using Symbols R(Ag-Zy-ZyAR

9 Loftermial Group R-__ Symbol 4) Ring Stucture-A,-_ Symbol
» Ctr n

Cota no- x
Collar 0C,Har mon.
ChCh Vv

i” CHapeyCH=CH: wv ~ > B
HCH Hy or

CollarCHCH-C Hy mV 8)
CFCH Ver
CFACHC Har Veen &

“ 2)
2)Right-terminalGroup-R' Symbol

“Car a
“ OCHane “on -& ah

cHecH, v C
LCHECH.CHer Wn &
CHa CHeCH; wv srs)

“© CumCHECHC Hy MVR
check, vee
* F Cw
a a N

z
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onium

oc, ie
: <3sonia 2; synod

oe 2
“coo. & (5 a

2 -CH=CH- vno Tops on
wo x

. ot :
[Seman]
Example 13-BB(F)B(F.F)-CF,3 Example 23-BB(F)B(F F)XB(F.F)-F

{ fr Fx = ;Los vtos Ook

L000
Emp 1

*
[0093]

SesmeERcr [wen[0%|
.

[vier an| |
weopew arn|wi]

- Eo TED
3-8B(FFIXB(F F)-F [e1sn|a|

SoRrBEAREAT|62h| |
. EBERT

[0094] Ni =76.8°C;Tc<-30°C; An= 0.127; Ac =6.7; Vth = 221 V; n = 8.6 mPa's.

comperaianghs#
[0095] A liquid crystal composition was formulated inwhich the compoundofthe first componentof the invention wasTepmredoyampoma(5- mlmtorpmot i acomsostonn xan. Trecomposlonwepropuedod edited athdesea shor, Compares adcnrohexporndosedjus

[wwea[|
[viermsn |ws]

»



nt
[oosesar[aro|oe]

. [asspsar[aro|5]
Ea ET
SERENE |G5)|6%|

© SBBPBEPAEERYE|5221)| 5%|
SSBBFNBERIF

[0096] NI=77.1°C;Tc<-20°C;An=0.127;Ac =5.6; Vth = 244V; n = 7.2 mPa's.eTmursye
—

2 [0098]

seEmFncR [rsh| 3%]
seamerRcr [en| |

» SEBBEBFACR |(Hr|3%|
[ose|5]
[omar[we]

.
[sveor aan|we]

s [sepesslawn|we]
[sealer|nl
[secteen |5]

“ EEEa
[sears[eon|5]
SesrreEnT [60

“ SHBBXBEFLF [zr|ox|
SHeBGERF |aavy| 3%|
S88PBEF NEFFYE|022)|3%|

. oRrBEAER | 6221

[0099] NI =80.6°C; Tc <-20°C; An = 0.108; As = 8.6; Vth = 2.08 V; n = 20.0 mPa-s.

Example 3

[0100]

»



(srnonJoan i]
sens[or |on

: [ssn |e|
owsJew[wm]
ome Ter[wm]

. Elen|
CTE
mers Jae |
amesJas)|

. fesslas)|)
mess[aon|on)
mensJes)|

. omer [oun||
(sssmsn[own|on
[sssrarsr[on|on
minswn||

- (marrm0||
(meen6| |
[sssmsenonnr[om |on

* [0101] NI=82.7°C;Tc<-20°C;An= 0.115;Az=9.1; Vth = 2.06V; =24.3 mPars.

umn
\ we

[smn[ws |wr]
[ssrarena [en|on]

. [sssermmen| |on]
[msJam[mn]

renlean|e
- meas|]
CR
ewan|on

. Cas Joa|e
I—
menafor |on

. Erre
[sserpanrfom |on
[sssomenen|cz |on]

“
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[0103] NI= 704°C:Te<20°C: An= 0.100; Ac = 7.7; ih = 191 Vin = 142 mPa.

Examplo5
5 og

[samen Taro[a]
sapanes [won|or]

° [Same ors [ro|or]
[vsTarn[wr]
[amsTew[or]

.
SrRERS [eon|ov
Ean
saaens Jwon|5)

© SEBERNSERT
seer
SHBFBERRSERIE|6219|5%|
SEBEBEFNEERF | 6221) | 5% |
SCRFREFNEERIT|Gath| %|

[0108] NI=77.5°C: Te<-20°G; an=0.120: Ac = 105 Vin = 183 Vi = 180 mars

© examples

fot0g)

= sarees [oan|]
SERB |(moh| 4%|
[semperoan| we]
[oe[aw|]

“ fumes le | ne]
[male|we]
[seo las)|we]

“ [assess lero|we]
[assesslero|we]
[svoornz[aon|on|

w BFF) 130) | 8%|
seeRERT [ern|a|
SerrraEnE |otsn|o%|
[swoonio |on|

“ [smweornrio |on|
[swovorne|ez |on

=



J
[Sssmarvarne5| |

. [essmaerwarne[zn|o]
88 Te 013 87.2204 1-500

Camp.
[0108]

omarnes [oer|]
. Somarrernn [awn| |

smarrarnon [awn| |
me few[m=]

» os [eon[=]
wei[esr|m)|
wes fas =)

[wpm[ewy|
Gwe {ow a)
mse [ow |a)
[mera[oon |on

» wmernr[ea |en
[ssrosen [en|e|
[sssrmrrsarnr [ean| |

. [Eemaersaprnt[ean|

J—.
[0110]

[sssmaenes [en|]
. opmer [en|oi]

Somerrener [wen|o|
[ws [aw[on]
msTew|wi]

” [ewsTr|or]
mor [er |on]
ar Je | oi]

- [werles |oi]
[awe[@e | or]
[ewerJes |oi]

=
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(conte)
EE
Searrernr |ein| |
swerne[om | |
[premeens [earn[sx
SHBPBE EERE|6219)|5%|

© SaarRGERT|62)|on|
EaCN
[oweees[oo [a]

OMA) NI=812°CTe<-20°C;An=0.118;4s= 7.2:Vh =227Vin = 15.0 mPa,

Examples

ic]
V2BBBFF
VaeaPBRCr |19|%|

. [ems Ter |on]
[yaa[etn[wow]

[ms [wr [mn]

Zoe aon
swernr [een |on|

. EaCr
[sworn[om |0]swesEnt [60
swemeERT |02m|6%|

serRrFIErRE |022| 6%|
SBBPBE EERE|022|#%|

[0113] NI667°C; To <-20°C an = 0.131 3c = 85, VIn = 223i = 235 mPa.
(9114) The composiions in Examples 1 10 havea large piv dilctic arisoopy in comparison ith the com
positon according to Comparative Example 1. Thereor, he laud crystal composton of the preset nvenlon has
{unher excelent characteristics

©
Industrial Applicabilly
19115] The invention concams a qui crysalcomposton slsing at east one of characeists such sa igh
maxinum emperaur of anemicphase. alowminimum emperaturofth nemaliphase, a smal viscosity, a sabe

55 optical amislopy,a large dilctic anisolopy. a age speci resistance a age casi constant high stabil
cavill ght and a igh sabi{ hea, oauid stl composion having a suabl balance regarding at east
woofthe characters. A qui crystal display cvice including such a composton is applied to conte an AM
devi havingashot response ime,large volage hokingraoalarge contrast ato, alongservice He andso forth,

n
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anus cane ue or kd rt rotor, crys lisn a 0 ort,

cams
1. Aust cmposion tat has a nema has and conan aston compoundsled fom he groupcompound resned byml av. fst component an leat ane counlead fo be govI

x3 x!

A" R CFs 1)
m

x4 x2
2

ef(w= ee
@)

= n

herein, is aly having 1112 carbons, aon hing 12 carbons alien ing 2 o 12ctor, and
xTe5 Sirepanies1 cuonnre 14Shonen,oun1 phonon. Site phoions 254

Iuoro-1,4-phenylene; Z'is independentlyasinglebond,ethyleneorcarbanyloxy;X', X2, X3 andX*are independently
hydrogen or fluorine; and m and n are independently 1, 2 or 3.

2. Thetis amposton according 0 an 1 where erst amponeti aston compoundsoled55 ome group ot mp prsaned rm to rm 1.1
js

F

rye 2

® F F

»
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5 

10 

F F 

C F3 
(1-19) 

wherein, R1 is alkyl having 1 to 12 carbons, alkoxy having 1 to 12 carbons or alkenyl having 2 to 12 carbons. 

3. The liquid crystal composition according to claim 1, wherein the first component is at least one compound selected 
from the group of compounds represented by formula (1-6) according to claim 2. 

4. The liquid crystal composition according to claim 1, wherein the first component is at least one compound selected 
15 from the group of compounds represented by formula (1-17) according to claim 2. 

5. The liquid crystal composition according to any one of claims 1 to 4, wherein the second component is at least one 
compound selected from the group of compounds represented by formula (2-1) to formula (2-13): 

20 

R2

25 

30 

R2

35 

R2

40 

45 

50 

R2

55 

COO 3 

(2-1) 

(2-2) 

(2-3) 

(2-4) 

(2-5) 

(2-6) 

(2-7) 

37 

F F

F F

,
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30 

R2

R2

R2 3 

(2-8) 

(2-12) 

(2-13) 

35 wherein, R2 and R3 are independently alkyl having 1 to 12 carbons, alkoxy having 1 to 12 carbons, alkenyl having 
2 to 12 carbons, or alkenyl having 2 to 12 carbons in which at least one of hydrogen is replaced by fluorine. 

40 

6. The liquid crystal composition according to claim 1, wherein the second component is at least one compound selected 
from the group of compounds represented by formula (2-1) according to claim 5. 

7. The liquid crystal composition according to claim 1, wherein the second component is at least one compound selected 
from the group of compounds represented by formula (2-13) according to claim 5. 

8. The liquid crystal composition according to claim 1, wherein the second component is a mixture of at least one 
45 compound selected from the group of compounds represented by formula (2-1) according to claim 5 and at least 

one compound selected from the group of compounds represented by formula (2-7) according to claim 5. 

9. The liquid crystal composition according to any one of claims 1 to 8, wherein a ratio of the first component is in the 
range of 3% by weight to 25% by weight and a ratio of the second component is in the range of 25% by weight to 

50 97% by weight, based on the total weight of the liquid crystal composition. 

55 

10. The liquid crystal composition according to any one of claims 1 to 9, further containing at least one compound 
selected from the group of compounds represented by formula (3) as a third component: 

38 

o R2A{ > <{ { ) { »R? (2-9)

2. 3OOO @12)
» F

.
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x5

Cee Gre
Pp x6

wherein Ris alkyl having 1 12 carbons, ako having 012cabonsoralkenyl having 2 12 carbons: ngCla cyclohexane.1.phnyine,2.oro-14henyene,oro. renyene.3.5 lluco- -prenne,
1.3oxane25.6y. lahyopyan-, 5.) o pyimidine-, Sy2 single ond, dfcromelyeneoy.elyansorcarbonyinyXtandreindependant yoga urine: Y1 rin, arineoflsoramanony:5 andpsnz dork

1. The laudcyst composton according oli 10, wherein he idcomponents astanecompu selected
om th Groupofcompounds represented by oma 1) o formula (26)

©

»

F

F FF
F

3

»
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[FE

. 0 Sook, ©

OO
F

" .

. d

» Q
yO-CE (3-10)

*

EY F
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¥

©
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F F

5 . CFs

F F
© r= o . (317)

5 F

&

a F

© FP

F

- R* F (3-20)

F.
x° x .

F Xx

x10 x8 Y

x8

.
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x1 x8 x7

Fe x
s R* (3-22)

yt

12 10 xe
x8

x1 x8

Fe Xx
i R* (3-23)

0 y!
x12 x10

Nd 6
©

xX
Fe xX

= R* (3-24)
0 y!

Xo ye
x8

»
hrs, R i aly having 1012 carbons, akory ving 11 12 carbonsa aller having 210 12 carbons; XC,
X8,X7,X8, X9, X10, X11and X 2are independentlyhydrogen o fluorine;and Y isfluorine,chlorineortriluoromethoxy.

12. The laud cyst compostion according oli 10, wherein heid components astanecompund selected
35 fom the group ofcompounds represented by formula (3-1) accordinglo clam 11

15. hed crystal composionaccordingtoclan 10,wharsnth thi componentaeas ons compound select
fom he group ofcompound representedby forma (3-19 ccorangto cam 11.

40 14, Tnefid crystal compostion according ocaim 10, wher th hd compenatestonscompeund selected
fom he group ofcompound representedby forma (3-17) accordingto cam 11.

15. Tholudcrystal composition accordingto lan 10, whereinth thi componentsaaonecompound selected
fom he group ofcompound representedby fomila (3.21) according0 cam 11.

1. Tholudcytalcomposionaccordigtoclan 10,whereinth thi component a easton compoundselected
fom he group ofcompound representedby forma (3.22) accordingto cam 11.

1. The loud crystal composton according o any aneof ims 1010 16, wherein aratof the hd components
“0 ha range of 5%by weight0 65% by weit base on th iaweighothe hui crystal compsion.

15. The ue cya composionaccordingfoanyon ofcams1117,wherin a imutemperateofanematic
Shas is 70°Cof her, a ta anklopy (25°C) at wavelngih of 58 nanometers 0.07 a mors, nd a
Gelactic anisotropy (5G) at aquency of 1 1 20 mor,

15. Alla crystal dpa doi inciuing ie Iaidcystl composion acerding to anyoneof cis 1018.
20. Thu rysaldsply devs accordigtoclan 1, whereinan operating made nthe aud crystal laydevs

«



EP 2811003 A1

is:a TN mode, an ECB mode, an OCB mode, an IPS mode, a PSA mode or an FPA mode, and adiving mode in
the liu crystal splay devi i an active malrx mode.

21. Use of the liquid crystal composiion according to any oneofclams 110 181 a uid crystal display device.

x

»

“

®

©
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