EP O 394.906 Bl Descri ption The invention relates to liquid crystalline

conposition's for the use in a t WER@A9490&B1 c cel | being an admi xture of a

group (A) with one or nore conponents exhibiting a positive dielectric

anisotropy [err] and a 5 group (B) with one or nore conponents exhibiting

a neut r alvegeriptiant rj ¢ anr sotropy characterized in that (a) at |east one

corrponent 1t roy S a co ound of the forrrula I err V\/nerern err
h88" |é test

is an aI " E’ﬁ °9W’E°ﬁ“'  for ghey s eqlt
t Wo nop- )Wl one or nt\ ex 't"E %o§|t| (:ro 7%':8 §’“ gp ) raB ?ace q
: e or more ¢ nts an By !

by Q- (a) at Ie ore co Fc’menﬁ.tlar; up (A) is aco &9 Bt the

oft uIa
formul a r] and one of the
| at er al Ilgands [err] through [err] is [err] t he others are H, and 30 The
i nvention was based on the objectl of i s&vering that new |liquid
crystapline conposition with ad val ues for optical and dielectric
ani sotropy for the use in twste I Xi
a group (A with one or

hibiting a tive dielectric
ani sotropy and a group (B) "W 2 pﬁs’xhr biting a neutral
di el ectric anisotropy wherein at | eXst §ne 35 conponent is a conpound of
the fosnmulae | (group A). The corrpmu%jsr_ﬁf the formula | are enbraced by
the broad general fornula of EP-0 019 665 but neither conpounds with

| aterally fluorine substituents are disclosed there nor is described howto
prepare thebaeiMhe British patent application GB 21 19 868 descri bes

cycl ohexyl met’ hyI'%P'hé"‘V' @f algenylfrpmp @ach withfyp 1916, .C gipms, wherein one or two non-adjacent

2,2 - fPfi uor f'dg§§"ﬁéP%'§p'ﬁf§€P¥|r°T B "4 QuPdCGst al | i ne

Mt ur es vvrt [é? ® US-A-4 113 647 discloses a |iquid
crystal mate |aI %{ trans 4- al kyl cycl ohexane- 1- car boxylic acid
ester (e.g. 4- cyanobr phenyl - cycl ohexane- carboxyl ate wi thout |ateral

fluorggsubstituents) It h now -- found t hat uori nat eq orrpounds of
formula I are highly sui >- as sonf ucH CH s I ne
conpositions for the use | wrste ne trc cel 157 1 'n? particul ar, they have

especi al |y advant a- geous val ues of optical and d|eIectr|c anrsotropy. I t

i s al so possi bl end @nebitrd Iatest Igkds L1 tatghds e Hoalnbisae Wamses 45 with a
broad saenmat i@ maspphse range and a conparatively |low viscosity with the
ai d of t Tes envemiop owas dasedDearp eedobjegt oN distuwerinh Gthat ene@f liguid cristiling i compasition withhe
conpoundadwahtadeoas fahssnidroopticat aid Bieledidoe shisaBoply Hfer tha e imtwistadademafia calis whn bé

| i qui d cobtsinedl bynasichixing sar groupr (Aot on@.iat ingre comgpoadstiexhihibingeay pasitive dielectricadnisatropy
possi bl e afidha groemiBpwithcme of merh gorfipenentd exhibitinge ripetrah didlectric avisbtioqyivbbrain gtdaastionbase
mat er i3 sorgonent sct capipayg o theﬁor@da%gamm A). Tl compeungs ef thenformuliclrare emiiraeed bence
t he di el dethread asprigl dermulpof ERP 04hPabout epitpercampeynds With Igferally dupring sehsituesits argie

disclosed thers nor is described how to prepare them.

The British patent application GB 21 19 868 describes cyclohexylmethylether of 2'-fluoro~, 2-flucro- or
2,2'-difluoro-4"-cyanobiphenyl as being useful for liquid crystalline mixtures with S, phases.

K/ 40 US-A-4 113 647 discloses a liquid crystal material comprising a trans-4-alkylcyclohexane-1-carboxylic
acid ester (e.g. 4-cyanobiphenyl-4'-yl cyclohexane-carboxylate without lateral fluoro substituents)

It has now been found that fluorinated compounds of formula | are highly suitable as components of liquid

crystalliine compositions for the use in twisted nematic cells. In particular, they have especially advanta-

geous values of optical and dielectric anisotropy. It is also possible to obtain stable liquid crystalline phases

45 with a broad nematic mesophase range and a comparatively low viscosity with the aid of these compounds.

Depending on the choice of the substituents, the compounds of the formula | can be used as the base
materials from which liquid crystal media are predominantly composed; however, it is also possible for
compounds of the formula | to be added to liquid crystal base materials of other classes of compounds, for
example in order to influence the dieleciric and/or optical anisotropy and/or the viscosity and/or the

. 50 mesophase range of such a dieleciric.

The compounds of the formula | are colourless in the pure state and are liquid crystalline in a
temperature range which is favourably placed for electrooptical use. They are very stable towards
chemicals, heat and light.

The invention thus relates to a liquid crystalline composition for the use in a twisted nematic cell being

s5 an admixture of a group (A) with one or more components exhibiting a positive dielectric anisotropy (Ae)
and a group (B) with one or more components exhibiting a neutral dielectric anisotropy characterized in that

at least one component of group (A) is a compound of the formula | or
In particular to liquid crystalline compositions wherein the dielectric anisotropy (A¢) of the group A is greater
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50 mesophase range of such a dielectric. The conpounds of the fornula I
are colourl’ess in the pure state aBR 0894 906&di d crystalline in a
tenperature range which is favourably placed for el ectrooptical use. They
are very stable towards chemi cals, heat and light. The invention thus

rel ates to“‘%[' 18 ghareldr yst al i ne corrp05|t|on for the use in a tWI sted
nematic cef diplagiic “§?§'° ¥1(A&)CPH"219[?F%B th one

l’l’!‘ nv a l e 0
conponent s efr?‘[f'; %r&'t '39? ‘1 ar &"@)’1"8’6&9
(B) with offeerdp ' gnrsotropy
chaKact &r i zeazmz;o rh % ﬁes' |s a corrpound of
the formul a h L EUe her{mé/aﬁ 'Fl/elnmﬁlegs |yu{ @ éfﬁgé
the dielectr *rﬁe eﬁmgtefpr t[’l@foFrTulaq?mcﬁJagmgﬁooéﬁed ith thrbs or 508
Bl than + &uRforBs Ritdat he dielectric ani sotropy err e group Bi1s -
to + 3. ;,furthernore, the |nvent|on relates to a tw sted nematlc cel |
containing a liquid crystalline conposition according to the invention in
particular to a cell in WhIChtI’ietWISi and e is between 160 and 300 5
Some of the conpounds of the fa rruI a[1 arg' known, but sone are still novel.
Therefore, the |nvent| QR reI ates ovel corrpounds of the formula 1.
Above amd bel ow, \e yTBaNi ng gi ven unl ess sexpressly

i ndi cat ed ot herw se bl phen of the formula | include nono-and
di fl uori nated corrpounds with threeNgr foNr rings of the fornulae 11 to 13
10 [err] 40 The fluorinated bi pheny2 uni 45 55 3 EP 0 394 906 Bl
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of t-he cenmpounds df the fornula | includes the structure elements of U1l to
uis F 10 ° ’ EP 0394 908881 394 906 Bl The conpounds of
the formula | wherein the biphenyl unit U is a structure elenent U 1, Ul2,
Ul3, Ul4 or Ul5 are preferred. The conpounds of the fornula | wherein Y
denot es 8“['%?9"]P°'éﬂds°&94P'Z‘"{j'r'éﬂ§bdQ§r“@ Syuetere eleents of UPrteMrr ed. The fl uori nated
bi phenyl unit U of the conpounds of the fornmula 11 5 [err] 15 incl udes
the structure elenents of Ull to Ul4 F 20 25

F [err% F 45 The conpoufids of the fornula Il wherein the biphenyl unit Ul
is gstructure element NII1, UI2 or Ull4 are preferred. The conpounds of
the formula 11 wherein

{1 O

- OCF3 or -OCHF2 are_particularly
preferred. The al kyl bi p 3 afives of the forr‘rHEé [11 include nono-,
di-, tri- and tetra-fluo at edt—TConpounds with three or four rings of the
formulge 1111 to 1116. 50 5? 5 EP 0 394 906 B1 [err]
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45 50 55¢ EP 0 394 906 Bl 9 10 L L [err] 20 The fluorinated

bi phenyl Ul 25 [err] 30 35 of thEPO@®s®06Bs of the formula Il includes
the structure elenents UIll1 to UIl F [err] F 45 50 55 7 EP 0 394 906
BL F[err]_F F F 45 50 55

The compounds of the formula | whersin the biphenyl unit Ul is a structure element Ul1, UI2, UI3, Ul4 or
U5 are preferred. The compounds of the formula | wherein Y denotes a -OCFs or -OCHF2 group are
particularly preferred.

The fluorinated biphenyl unit Ul of the compounds of the formula Il

10

15
includes the structure elements of Ull1 to Ull4

-Y UIIl
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The compounds of the formula Il wherein the biphenyl unit Ull is a structure element Ull1, UlI2 or Ull4 are
preferred. The compounds of the formula Il wherein Y denotes -OCFz or -OCHF: are particularly preferred.
The alkylbiphenyl derivatives of the formula Iil include mono-, di-, tri- and tetra-fluorinated compounds with
three or four rings of the formulae 1 to 6.
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EP ® 394-906 Bl F 45 The conpounds with three rings (formula 11) are
particul arl’y preferred. Mnof| uorgmesssigos@pounds, however, are expecially
preferred because they generally exhibit a conperatively |ow viscosity. 50
[err] are independently from each other alkyl, al koxy, oxaal kyl, thioalkyl,
al koxycar bonyl , al kanoyl oxy or abéenyl and both can exhibit a
straight-chain or branched”strutt'ire. Al kyl or al koxy preferably are
straight-chain and have 2\ 3, 445, 6 or 7 C atons. Accordingly they are

preferably ethyl ropyl, |, pantyl , h«ixyl, heptyl , ethoxy, propoxy,
but @y’ pent Bxy@xoﬁ?oo @ aFBg-Ret hyl , octyl, nonyl, Iddayl,
undecyl, dodecyl—tridecyl “—¥etragdcyl, pentadecyl, nethoxy, octoxy,

nonoxy, 55 decoxy, undecoxy, \jggecoxxg tridecoxy or tetradecoxy. Oxaal kyl
is preferably straight-chain ®~oxaplopyl (= methoxynethyl), 2-(=

et hoxyget hyl ) or 3-oxybutyl (= 2-nethoxyethyl), 2-, 3- or 4-oxapentyl, 2-,
3-, 4- or 5-oxahexyl, 2-, 3-, 4- 5- or 6-oxaheptyl, 2-, 3-, 4-, 5-, 6- or
7-oxaoctyl, 2-, 3-, 4-, 5-, 6-, é or 8,oxanonyl or 2-, 3-, 4-, 5-, 6-, 7-,
8-, or 9-oxadecyl. EP 0 394 BO6 Bl1LAI'kenyl is preferably straight-chain
and has 2 or 10 C atons. It is &ccordivgly, in particular, vinyl, prop- 1-
or prop-Z-enKi, -1- 2- or -S=anyl/~Dpent-1-, -2-, -3- or -4-enyl,
hex-1-, -2-,R-8 -'SC@ﬂ p-CﬁzR, -3-, -4-, -5-18d2-6-enyl,
oct-1-, -2-, -3-7—74-,~=5- -6- 0 \7-e s non-1-, -2-, -3-, -4-, -5-, -6-,
-7- or -8-enyl or dec-1-, -2-, -3-,'14-, Y%9, -6-, -7-, -8- or -9-enyl. 5
Conpounds of the fornmula | containi T-Ig a bFanched term nal group can
occasi®nal ly be of inportance because of an inproved solubility in the

C omary liquid crystal base materials. Conpounds of the fornulae | with a
branched term nal group [err] can be usgd as iral doping substances if
they are optically active. Smectic conpdoundsLOT this type are suitable as
conpongnts of ferro-electric material s\ Branoped groups of this type as a

rule contain _qot/moye than o hai n brami ng. \oref er bed branched 10
radi cal s areRi SyFIFzQHQu@:CQO p)',CH'QBObutyI (£LI3
2- et hyl propyl, 2=Tret hyl butyl T sopent y=y = 3=t hyl butyl),

2-met hyl pentyl, 2-ethyl hexyl, 2-propyl pentyil 2-%qtzyl , 1 sopropoxy,

2- met gl propoxy, 2- nethyl but oxy, 3-nethyl But oxy;* 2- et hyl pent oxy,

3- net hyl pent oxy, 2-ethyl hexoxy, 2-nethyl hexoxy, 1-
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met hyl hexoxy, 1-méthyl heptoxy (= 2-octyl oxy), 2-oxa-3-nethyl butyl,

3- oxa- 4- net'hyl pentyl, 4-nethyl hexyEp 0239990¢B1 2- decyl, 2-dodecyl,

6- met hyl oct oxy, 6-nethyl oct anoyl oxy, 4-nethyl heptyl oxycarbonyl, 2-nethyl -
15 butyryl oxy, 3-methylval eryl oxy, 4-methyl hexanoyl oxy,

2- met hyl - 3- oxapentyl and 2-net hyl -%oxahemyl. In the case of conpounds wth
a branched term nal group, formnula i el ude both the optical antipodes
and racemates as we as,_n xtures Qhe eo __Particularly preferred conpounds
of the fornul g1_ & h¢ Of > | L 2: 20 F [err] | ky- 30
F RS0 85 10 ® E 9 Qf\;m @ tes an al kyl ré’s‘%ue with
up to 16 C atons. [err] 15 Particul ar preNerred conpounds of the fornula
'l are those of the fornulae Illa togld] Iih [err] 50 O the conpounds
of the formula I and sub-formul ae thereof those in which at | east one of
the radj,gcals contained therein has one of the preferred neanings given are
preferred. The conpounds of the fornmulae | are pre'pared by met hods whi ch

Q

are known per se, such as are 55 descri beL(bln literature (for exanple
in the standard works, such as Houben-Wyl7 Methdden der Organi schen Chemi e
[ Met hods of Organi g _Chem stry] org Thi eye_Ver Stuttgart), and in
parti cutsar uanlr Qi 4N dﬁ"& R | 44 gi tablg for the
reactions nentl on ar|21 52 2
11 le
) 20
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known per- se and are not mentioned in nore detail here can also be used in
t hi s connecti on. EP 0 394 906 EPLOB94 906Bt ed, the starting materials can
al so be formed in situ, such that they are not isolated fromthe reaction
m xture but are imediately reacted further to give the conpounds of the
fornulae 1. Conpounds of the formula | can be obtained for exanple via the

esterification of carboxyliyc acids [err] with biphenols of fornmulae U"' 10
[err] the meaning of [eLy] Q and [err] through [err] being indicated
above. Qther net hodsc.@@gp nds of 20 fornul ayyare apparent to
thode: skilled in the & we_bi phénol s of the formula ferr] can be
prepared, for exanple, by coupling p-benzyl oxyphenyl boronic acids wth,

p- br omobenzonitrile, p-bromo-t& fl uoronmet hoxybenzene,
p- br ono-di f | uor onet hoxybenzene/or p- brono-trifl uoronethyl benzene or by

coupligg the p-trifl ugroget -, p-difluoronmethoxy-, trifluoronethyl- or-
cyanophenyl boroni c-
appropriately fluorinadetd 2?

pCH5 benzyl oxybenzeneUldtI4d r eact ants bei ng
and then cl eaving of the benzyl oxy group

hydrogenatically. In addition to one or nore conpounds of formula I the

liquid crystal conpofitions according to the invention preferably contain

2-40 oenponents and i\a particular 4-30 conponents. Liquid crystal conposi-

ti ons bei ng conmposed Aof_ Qne n% e_egonmpounds of fornu_agj and 7-25 ot her

conponents are especi\a e 2rCEgR 30 These addi U343l conponents are

preferably chosen fromitXie nemati ¢ or nemat ogeni c (nonotropic or isotropic)

subst ances; in particuIaE fromthe classes of azoxybenzenes,

bqgéyl?deneanilines, bi phenyl s, terphenyls, phenyl or cycl ohexyl benzoates,

phenyl or cycl ohexyl cycl ohexanecarboxyl ates, phenyl or cycl ohexyl

cycl ohexyl benzoat es, gphenylg or cycl ohexyl

cycl ohexyl cycl ohexangcar boxyl at es, cycl ohexyl - phenyl benzoat es,

cycl ohgxyl phenyl cycl 9 boxyl at es, cycl ohexyl phenyl

cycl ohexyl cycl ohexargq es, phenyl cycl' ohexanas.

cycl ohexyl bi phenyl s, ohe?ylcyclohexanes, cycl ohexyl cycl ohex-

anes, cycl ohexyl cycl ohexenes, cycl ohexyl cycl ohexyl cycl ohexene,

1, 4- bi s-cycl ohexyl bekRzenes, 4, & -bis- cycl ohexyl bi phenyl s, phenyl- or _

cycl ohwexyl pyri m di ne phenyl - for cycl ohexyl pyri.di nes, phenyl- or cycl ohex-

yl di oxanes, phenyl- g clpnexyl -1, 3-di t hi anes, 1,2-d%Phegylethanes,

1, 2-di cycl ohexyl et hal 1‘- R I1I

cycl ohexyl et hanes, 1-c ohexyt- 2- (4- phenyl - cycl ohexyl ) et hanes,

1- cycl ohexyl - 2- bi phenyl et hanes, 1-phenyl- 40 2-cycl ohexyl - phenyl et hanes,

optiorfdl |y hal ogenated stil benes, benzyl phenyl ethers, tol anes and

substituted cinnamc

acjhls.
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The :1, 4- phenyl ene ‘groups of these conpounds may be fluorinated. The nost

i nportant conpounds which are possEPIO3%a@06®B1t uents of |iquid crystal
conpositions according to the invention can be characterized by the
formulae 1, 2, 3, 4 and 5: 45 55 [err] In the formulae 1, 2, 3, 4 and 5 L
and U may be equal or diffemrent fromeach other. L and U independently from
each other denote a bival ent\ residue selected fromthe group consisting of

- Phe-, -Cyc-, -Phe-Phe Phg=—Gyc-, -Qyc-Cyc-, -Pyr-, -Dio-, -G Phe-,
-G Cyc- ,and their m ﬂ: -OB,RTi s conpil ati on of umagildues 12 EP O
394\ 906 "Bl Phe denot esMSubSt+futed or fluorinated 1, 4-phenylen, Cyc
trans- 1, 4-cycl ohexyl ene or 1, 4-\cycl ohexenylen, Pyr pyrimdine-2,5-diyl or
pyridine-2,5-diyl, Do 1, 3-di ox&ne-2,5-diyl and G

2-(trans-1, 4-cycl ohexyl)-ethyl, pyrimdine-2,5-diyl, pyridine-2,5-diyl or

1, 3-di oyane-2,5-diyl. _One of the residues L and Uis preferably Cyc, Phe or
Pyr. U preferably dengtes q’f-c, Phe or Phe-Cyc. 5 The liquid crystal nedia
according to the invenyign pNeferably contain one or nore conponents

sel ected fromthe cong Js A or b;e 1, 2, 3, 4 and %.gi& L and U
meani ng Cyc, Phe and sa i&%ﬁ crystal nedia f ur OfdF ont ai ni ng at
the sanss ti me one ore nor§ conponents selected fromthe conpounds of
formulae 1, 2, 3, 4 and S5gnith one of the residues L and U denoting Cyc,
Phe and Pyr and the other residue being selected fromthe group consisting
of -Phe-Phe-, -Phe-Cyc-, -Cyc-Cyc-, -G Cyc-, said liquid 10 crystal nedia
containing in additiog to this egptionally one or nore conponents sel ected
from t h& conpounds of \formulae I, 2, 3, 4 and 5 with L and U being sel ected
f o t he group consi st R, of e-Cycé , -Cyc-Cyc-, -G Phe- and -G Cyc. In
a preferred subgroup=a oCHJR“of fornmulae 1, 2, 03I142and 5

ntly fromeach other alkyl, alkenyl,

al koxy, ,al kenoxy with up to 8 carbon atons. [err] differ 15 from one

anot her “in nost of these Eonpounds, one of the residues usually being alkyl
or alkenyl. In another preferred subgroup of the conpounds of fornulae 1,

2, 3, 4 and 5 (subgroup Z)E‘ [err]. denotes -CN, [err] - or -NCS while [err]
has the meani ng indicated;in subgroup 1 and is preferably al kyl or al kenyl .
O her variants of the eny
1, 2, 3, 4 and 5 are_gf so\cyb i%é' Bhany such substancgglihg comercially
avail able. Al these 3ubsfa a 28‘bt ai nabl e by net ho ch 20 are
known fromthe literature or /By anal ogous nethods. The |iquid crystal
conposi tions according to tige invention preferably contain in addition to
conponefd s

F . F
e -Q-Z}Q-CHZRZ UIIIle
F F

The compounds with three rings (formula 11) are particularly preferred.

Monofiuorinated compounds, howeover, are oxpecially preferred because they generally exhibit a
comperatively low viscosity.

50 R' and/or R? are independently from each other alkyl, alkoxy, oxaalkyl, thioalkyl, alkoxycarbonyl,
alkanoyloxy or alkenyl and both can exhibit a straight-chain or branched structure.

Alkyl or alkoxy preferably are straight-chain and have 2, 3, 4, 5, 6 or 7 C atoms. Accordingly they are
preferably ethyl, propyl, butyl, pentyl, hexyl, heptyl, sthoxy, propoxy, butoxy, pentoxy, hexoxy or heptoxy,
also methyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, methoxy, octoxy, nonoxy,

55 decoxy, undecoxy, dodecoxy, tridecoxy or tetradecoxy.

Oxaalkyl is preferably siraight-chain 2-oxapropyl (= methoxymethyl), 2-(= ethoxymethyl) or 3-oxybutyi
(= 2-methoxyethyl), 2-, 3- or 4-oxapentyl, 2-, 3-, 4- or 5-oxahexyl, 2-, 3-, 4- 5- or 6-oxaheptyl, 2-, 3-, 4-, 5-,
6- or 7-oxaoctyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-oxanonyl or 2-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-oxadecyl.

9



sel ected:from subgr oup 1 al so conponents of subgroup 2, the percentage of

t hese conponents being as foll OWEP G3HB06U 1: 20 to 90 % 1in particular 30
to 90 % 25 subgroup 2: 10 to 50 % in particular 10 to 50 % In these
liquid crystal msdl a the percenta es of the conpounds, according to the

i nvention $jfatght-chgin g’lﬁ’ alomst “23 PRYQFdingly | rttcblar yityd pfﬂBO %
IR o ?"%l 2 w b O oo e g e
i nep;(r){rlp él' g ? 'h'e' : n%ni?ﬁgr L’a?B‘E!dPEr" ¢ g_%yac Jgﬁﬁ ?e;nf"i ﬁ"ﬁl%dl a

..... 3- .4. Sy s o -
contai i ”9 dECR\ nbd & et .ﬂa ! J&n& B %%é’hedt g orlp Lrldcclslifiany Be of RITBMESS
accaud n ean |ﬂ| l% EI lﬁimjn pﬁ; 5{& fs l%% E%Egof the
preferab | ith'a b H%MIH roﬂ&ﬁ séooast iral héb\fﬁ e %FUHBG&IIJ' ons
accor di ngcnw shig &nc'c&#ﬁ‘oﬂﬁds%ﬂthﬁﬁﬁeﬂfe%ﬂ% tdnpondhis' b fefro At&.aEUSt ormary per

V&‘Eg fhéh &@%ha’ﬂ‘&&ﬂ%ﬁﬁg PRfbYRA bRAReYS | Y

se. As a I rhchddfo us@sma?&ss #1R dahtaﬁ bt
at el qyatsdalt 8TRpBsyN2butyll (£ 1-meidbrdpyd! i¥sbuf (-cmaﬂﬁ.br&.syp@snea%mmdwwntMO(a he

i nvent i 0B-ms@RibGe), "BbthyiRsityD2-kiate| Bppiiehtyly @Sochn) isdpRboyN @meliipropexy32

used i n abthylbladxy! Biesthybitokyi marhdhya;remeiyal&mwmydmwmmoxﬁwhemwanyves are
known t o misthgheeye nmethpitdeptuxe (€ 2saetyiokyd,d2-oxa-3ahestreyriblityl. B-otahieméthyipentsl dHmethiihbxyl,

Kel ker / R2-nbiayt, 2-dekidn2tiasiedyl, c-méthydpgiory. Grryatiyiocisnoylidey, |4eropti@ineptylexycamionylh&mathyl-
1980) .76 Fbutyrgiwam@rimethylyalenlaxy.fosathyihexaneyioxy @dnetiiyederiapeniyband amsthyl-3-exabeyylpr epar e
col ored gudsthe gepetof eomppings willt a braishecsipnmingl greyp. famiap | Inpluder Heth tf aplicatantipages

ani sot r 0By raqeatey pS el mpusgedhaRol t he orientation of the nematic phases. 40
Pref er abl y Refiguisiy Risirspd pasppeunds eighafimylar! grertease pibRIATMUBR l2dp * used in twi sted
nemati ¢ cells. Twisted nematic cells includes all types of displays, which
are bd%ed on twisted nematic effect in particular the TN LCD, the

S rtwisted STN and OM - LCDs cell's whiEh are addressed by a thin film
transi stor (TFT-LCD) fg SBE— V@ﬁ_ref erably 50 to 95 % of the base
m xture. Suitable fuf conpar ati vél®d | ow positive 45
or negative dielectric ani sotropy are conpounds of the fornmulae 1 to 6. 50
55 13 EP O 394 906 Bl [err] wherein [err] are each al kyl or al koxy vvlth
5to 15 Catons, 55 Zis -COO or a single bond,

alky1-{_)-coo-(0)~(0)-¥ Ib
30 F
F
as ati1-(Orc00~8)- @)-x tc
| F
U 40 alkyl-O—COO-@—@-Y 14
F

50

55
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[err] is-hydrogen ‘or fluorine, [err] are each alkyl with 5 to 15 C atons, m
islor 2 nis0or 1 and Ais 1 Epo3saigob®dtyl ene or 1

, 4-bicyclo[2.2.2]octyl ene. 14 EP 0 394 906 Bl The chiral tilted snectic
phases according to the invention contain preferably at |least three and in
parti cul arwherein g’ﬂ(b‘i‘*"?‘?ﬁ/@ yhrprdyaih ertoBE omsrul a |1 1. Particularly
preferred chirally tilted snmectic |iquid crystal phases according to the
invention are those in which the achiral bage m xture contains, in addition
to conpounds of the formul.a |ll, at |east_gne other conponent with a
negati vé€ or conparat i vaal)yyl@qsi 0 Q» @: ¥ectric ani sgmepy. This/these
ot her conponent (s) of the chiTal se Xty e can nmake up 1 to 50 %
preferably 10 to 25 % of the base m xture. Buitable further conponents
with a conparatively | ow positive or negative dielectric anisotropy are
conmpoungs of the formula 1V, which include the conpounds of the part
formula IVa to IVi: 10 [err] 55 15 F EP 0 394 906 Bl [err] [err] are in
each case preferably straigh hai n I | koxy, al kangyl oxy or

al koxycar bonyl with i@@%ﬁ‘@’é&z?@' Tons. Xis 0XhCS. preferably
0. In the conpounds of the formulae IVa, IVb, IVd, IVe, IVf and IVg, it is
al so possi ble for a 1, 4-phenylene group to be laterally substituted by

hal ogen or Pagidularyoprefgread tcpropdunds| of thp fophuda Uilateythdsy off theuformulae Mia Ralfiit | cul ar | y
preferred conpounds are those of the part fornulae IVa, Vb, IVd and | Vf,
wherein R4 and [err] are each straight-chain alkyl or alkoxy with in each
case 5to 10 C atons. Particularly preferfFed chiral dopants are those of

formul a2/ 20 [err]
L alkyl-O-coo-@ -CHz-alkyl IIla

25

F
alkyl-o-coo-@-@-CHz-alkyl IIIb

F
30 R
alkyl-O—coo-@S-@-cnz-alkyl IIIc
F
35
alkyl< ) -coo-@-caz-alkyl I11d
| F .
o/ @
alkyl-O-COO-@-@-CHz-alkyl Ille
F
45

 F
alkyl-O—CHzo-@-@-CHZ-alkyl IIIf

50

Of the compounds of the formula | and sub-formulae thereof, those in which at least one of the radicals
contained therein has one of the preferred meanings given are preferred.
The compounds of the formulae | are prepared by methods which are known per se, such as are
55 described in the literature (for example in the standard works, such as Houben-Weyl, Methoden der
Organischen Chemie [Methods of Organic Chemistry], Georg Thieme Veriag, Stuttgart), and in particular
under reaction conditions which are known and suitable for the reactions mentioned. Variants which are
known per se and are not mentioned in more detail here can also be used in this connection.
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25 wherei n ‘R6 is alkyl or alkoxy with 5 to 15 C atons. R7 is alkyl with 1

to 8 C at ons, m i's 1 or 2, and 3@p g 3ssaleoémihenyl ene optionally substituted

by fluorine, pyridine-2,5-diyl, pyrimdine-2,5-diyl or trans-1, 4-

cycl ohexyl ene. The fol | owi ng exarrpl es are to be construed as nerely

i |l ustrati Wedesired, the staftingringterialsycan aisp pe farmerbintsityy gughahat tthey @reonot isolated pm p

poi nt . | wadtibremixturechyybare immeadigtolyrieacted furtbar fiogiyerite eampoysds ?féheéﬁﬂ‘ugl'cent ages are

by wei ght &rwpeunds of theyremule Lian be ghtainedder Wﬁﬂplerﬂ'qtheﬂ%ﬁ@f‘“éﬁ%‘ obeartyfic acldsoyst omar y
wor k- up” neans that water is added, the 35 mxture is extracted with

rret@yl“eanQ‘ﬁpegl ddVa t he orgam c phase is seperated off, dried and

evapor ated, .and t Is purified by crystalli zat i on and/ or

chr omat oB‘F'hWVm Q?‘l"ﬁ re C. crystalline-solid state, S: snectic phase

(the index denoti ng the typ of smectic phase), N nematic phase, Ch:

chol es} eric phase, |: isotkopi hese. The number being enbraced by 2 of

t hese synbol s denotes thg 40 rature of phase change. Exanple 1 STEP 1

Preparation of 4-brono-2- 1zyl oxybenzene 45 A m xture of

4- br ono- 2- f | uor ophenogoL ,—wenzyl brom de X ¥45 nol), potassium

carbonate (110 g) and bu O mM) is heated under reflux and stirred

for 1Gshrs. After cooling, %e lon mxture is filtered and the

filtrate evaporated off, dist?l!|atidn under reduced pressure affords the

requi red pure product. STEP 2 Preparation of

3-fl uoro-4-benzyl oxyphenyl boronic acid 50 The product fromStep 1 (0.31

mol ) is theswsehingel A'1Y. @ and tbthrouhydrising indieatebahgvarOther methods pf makise tc?ft‘ﬁ'?u'aﬂs °f h| s

sol ut izen famgulaateabparentdo hpsetskilied "b‘?'eﬁl'étrah¥drofuran and rra ne5| ugﬂ rnin

(8.5 g) ande hishenela et the fermuyia i ean ba PieRaredy Tor gxample. by )(Agﬁv bor
br ono- coAgdWE. B'Bf°ﬂ1°?‘?95°"f"§°-a?d?ﬂ@l?"ﬁ?"°‘§ﬁ‘ °"é{b‘?"§?“8 : |fur f° } uomme Q gnt | e

refl ux. WE‘H“"&'P?'“'PW@MB @Bﬁgg;lgf?c}" &
ref | uxed ¥ ph n, P%“' ?'TE with pefprarppbe ﬁ'ﬁﬂ%?ﬁ%'}g%brea d"ts b P‘gt aer ur a%tgl g 'S

added.® Uﬁ I%Yl? m ) comii Z&ﬁl a ﬂd&q lercgm Qﬁ‘s” cc6r§in boomd v
added t t o 6 '§£ chip

Aft er tg r(!ﬁ' era%lgc&; g 9 ) t sl
hydr ochl on Ec%ﬂp ion ('g n’ﬁ 3 'S a de'gé)gér{l}g 7'It:%?eagh(()gr gﬁﬁlp})%eklgaaﬁ?spwa“y

separ af,ed, 'M\@scehﬁﬂﬂmat gb brieh *_g‘eﬁﬁafgﬁo%&ﬁﬁ’orﬁ the Glbiv&ic A néthdtogéMd (bnotRopic or
subj ect eghofrdpich siidfaHéss? A paﬁucﬁm‘\ R&ds] of fa@dxyPenkones] venzgKdetkanijies, Cihonyilss
~used in tdishemAsitphdfl or cyeidhékyBbehzdd(d6, Bhbny toe @yclohexyl cyclohexanecarboxylates, phenyl or
cyclohexyl cyclohexylbenzoates, phenyl or cyclohexyl cyclohexylcyclohexanecarboxylates, cyclohexyl-
phenylbenzoates, cyclohexylphenyl cyclohexanecarboxylates, cyclohexylphenyl cyclohexylcyclohexanecar-
35 boxylates, phenylcyclohexanes, cyclohexylbiphenyls, phenyicyclohexylcyclohexanes, cyclohexylcyclohex-
anes, cyclohexylcyclohexenses, cyclohexylcyclohexylcyclohexene, 1 .4-bis-cyclohexylbenzenes, 4,4'-bis-
cyclohexylbiphenyls, phenyl- or cyclohexylpyrimidines, phenyl- or cyclohexylpyridines, phenyl- or cyclohex-
yldioxanes, phenyl- or cyclohexyl-1,3-dithianes, 1,2-diphenylethanes, 1,2-dicyclohexylethanes, 1-phenyl-2-
. cyclohexylethanes,1-cyclohexyl-2-(4-phenyl-cyclohexyl)sthanes, 1-cyclohexyl-2-biphenylethanes, 1-phenyl-
@ 2-cyclohexyl-phenylethanes, optionally halogenated stilbenes, benzyl phenyl ethers, tolanes and substituted
cinnamic acids.
The 1,4-phenylene groups of these compounds may be fluorinated.
The most important compounds which are possible constituents of liquid crystal compositions according
to the invention can be characterized by the formulae 1, 2, 3, 4 and 5:
45
R-L-U-R* 1

" R-L-COO-U-R* 2
s0 R-L-OOC-U-R" 3
'-L-CH2CH2-U-R* 4
-L-C=C-U-R* &
65
In the formulae 1, 2, 3, 4 and 5 L and U may be equal or different from each other. L and U independently

from each other denote a bivalent residue selected from the group consisting of -Phe-, -Cyc-, -Phe-Phe-,
-Phe-Cyc-, -Cyc-Cyc-, -Pyr-, -Dio-, -G-Phe-, -G-Cyc- and their mirror images; in this compilation of residues
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STEP 3 Preparation of 4'-benzyl oxy-3'-fluoro-4-cyanobi phenyl A m xture of

t he boroni ¢ acid from STEP 2 (0. 09gprodes.906 Bar onobenzonitrile (0.081 nol),
tetrakis triphenyl phosphi ne palladium (0.5 g), 2Msodium5 car bonat e
(100 M) nethylated spirits (60 mM) and toluene (200 m) is refluxed and

- stirred uniherdengtesyuy ﬁ-ttfteslror flepripatedThAphemdane@yeritans- ( wyglehexyisne erd! 4-¢vcighexenyien,
and ext r act¥®Yinidine-gbeiil o RyHdipn&Prdyl Rlash%‘éim\ﬂmet?ﬁ didtasd G avtrapy? %rﬁ!(?bb‘?)‘a'b@ﬂ‘!ét ed
to give a E}’&F‘@'“gftisT%F’%'@I"P‘asdﬂf?’ér‘*% %d¥-omat ogr ap hed on 150

alum a, f" ﬁ sk baﬂﬂz§ 5 ngef?svt}ﬁg? wneez;’é v;yfv t g.Ph ?%the&vc
P U' iC er amn ne TEP
Prefar ati o ’F‘H‘ *3” % ‘”é“‘ e Up P Q Ve

Pd/ C ( 1 g) staIn er c '&E"En\?ﬂﬁ e same Heﬁ moreim %:ts se ;% # §e com oun s

) of du n ther
i " 2 $q

filtered, gu CH’ u,d
Pr epar atj og\{n d' arnﬁ.g in Cal rmﬁ]io &%ﬁ.o#au c,r o aan &v
car boxyl at ginpdy @s BHgeuad 1,727 £ Dard lp&ﬁm dfhﬁn tﬁBéf&Sb c%ﬁsﬁ%tuhd’bf%b%y ry
di chl or omef_Bahey 2@pﬁg.hn@.@cby;5 tr| et hyl am ne (1
Trans-4-pr Opw su@#easuama@e@myém.ﬁbﬂderof fifnidd. VG738 ma.h)s ssogilsleprand /F BR
m Xt ur e Stindeperitiently 7dfh sacH othed lalkyll Caikenyl, Alikoy; alkdnBxy itk tup e 8 BarBonlteis. Redmb &l ditbrt h
di | ut e ey difonrcrle@ndtier Crmakt ofrtitbse\edmpbuynds,toné 6f tith resdlietustially baipwiiad archikbiiyl. gfi anethér
| ow nel t i ngreferpddi stibgrduipent the wdepqondschdl trmulae 1¢ Br 3) kmhd § (sakgnag 2DR* danbtbc ANa O, -F
finally crsoaiNCGSdile Rt as theenbaning lifdivetey lin subgrowpt © andbis (prefasably alkyl brealieoyli AtherC
66 N 216 | varignteadfdpoemyisaged subsiitantsiimtheg ceMpounds of formulae 1, 2, 3, 4 and 5 are also customary.
3' - f | uor o- Manyystetotbianeep are gommarciglly pygiabled Albthaspl sulstanedsearehiaingblp dx ynethods) which
3 -fl qu-"b-ﬁl-re % dem 81 émurqprbypn ogeusRethedss ut vI cycl ohexanecar boxyl at e)
\JI’I uor o- 4- ¢! %Hlmw% oS, ;‘F‘?’%IP%@A" jeMep F@SP@F%W&R'&?I%@&"W P gqmppnents

| uor o- §?—'° 4 foBis ! aJP%FP"‘ pots St sHbdiupiA 1y PPIGeNAes rbbeselsaRpInggie heing as

e

hept yl cycl ohexanecar boxyl ate) 25

gg - : pﬂ . %gg%g% oct yl cycl ohexanecar boxyl ate)
ST T e

-fluoro- 4C>fﬁé1 cc&aMd fo ﬂehﬁmﬁno %%ﬁ {P&‘EH Wﬁ@ c&%tb%b Wofthe

-fluoro- 46&%6&?@%&9:%& hs the inveribrd. MG cgiﬁ?ﬁa théry tHaf® %aih%%lhé?&)ﬂt@é@% ot the

- T 1 uor g5 4eopipauhadiablorshg! 1-thd 1n(/$rﬁ|€}ﬂ§ra4rurﬁkpebé#eﬁ¥d3|ﬂ@%ﬁ%ﬁ!&ﬁ%ﬁ¥&éﬁlﬁba 4Gr64.5

208 1 compounds according to the invention.

- f | uor o- 4- ayEERiPposHdANIGCOrding 16l the( ihveAtidh arb-phaphisll MYCrhaewhIER GUREHAY Pdres. As a

- f | uor o- dilec tha rvolnp g rle- disselydd- i tohé@ aRotHer, EVEniabedysly athaevalad Gaipbatiksl aheeliquid

- T | uor o- eystay aonasitidne rmydordibig -ty the (irvertins cah- Heamadified by elitebien arditivasizo thak tbe pan be

- f | uopD- vsed incall dioityplee ofyliuidl crystal fisplaydevideshept y| cycl ohexanecar boxyl ate) 35

- f 1 uor o- 4- Sychregtiiiysh @reyknowtt 1o e cikpartand -arb- deseriectin clbiehinstenlisaratur dhk Ketierd), Hatz,
Handbook of Liquid Crystals, Verlag Chemie, Weinheim, 1980). For example, it is possible to add
pleochroic dyestuffs to prepare colored guest-host systems or substances for modifying the dielectric

; _ anisoftropy, the viscosity and/or the orientation of the nematic phases.

o/ 40 Preferably the compositions according to the invention are used in twisted nematic cells. Twisted
nematic cells includes all types of displays, which are based on twisted nematic effect in particular the TN-
LCD, the supertwisted STN--and OMI-LCDs, cells which are addressed by a thin film transistor (TFT-LCD)
and the SBE-cells.
preferably 50 to 95 %, of the base mixture. Suitable further components with a comparatively low positive

45 or negative dislectric anisotropy are compounds of the formulae 1 to 6.

- f

'-fluoro-%4 -° anoa
:;Iuoro 4-su |
-f

NWWWWwWwWww

NN NN Z N

50
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2' -fl uoro- 4- cyanobi phenyl - 4-yl - (trans- 4- nonyl cycl ohexanecar boxyl at e)
2-fl uor o-4: cyanobi phenyl - 4' -yl - ( tgpansesfeoddty! cycl ohexanecar boxyl at e)
- fl uor o- 4- cyanobi phenyl -4' -yl - (trans-4-dodecyl cycl ohexanecar boxyl at e)
-fIuoro-4-cyanobipheny|-4'-yI-(trans-4-ethy|cyclohexanecarboxylate) 40
| uor o- 4- cyanobi phenyl - yI -4- propyl cycl ohexanecar boxyl at e)

2I
3
3-f
3-fl uoro-4-cyanobi cycl ohexanecar bpxyl at e)
3-f|uoro-4-cyanob|gﬁggy Jﬂ
3-f
Q

f- pent yl cycl ohexanecar boxyl ate) -
| uor 04- cyanobi phenyl - (tranz-4 hexyl cycl ohexanecar boxyl ate) 3-f
u 7@-54- cyanobi phenyl - 4- yI - (t rans- 4 hepgt yl cycl ohexanecar boxyl ate) 45

3-fluoro-4-cyanobi phenyl -4' -yl - (trans-4-octyl cycl ohexanecar boxyl at e)
3-f|uoro-4-cyanobiphenyl-4';yl-(trans-4-nony|cyclohexanecarboxylate)
3-fl uoro-4-cyanobi phenyl -4' -yl - (trans-4-decyl cycl ohexanecar boxyl at e)
3- quoro 4- cyanobi phenyl - 4' -yl - (13 ans- 4- dodecylcyclohexanecarboxylate)

3' -f1 Joro- 4- (trlfluoronethyl) bi'phenyl -4' -yl - (trans-4- et hyl cycl ohexane
car boxyl ate) 50

3" -fluoro-4-(trifl 0 h
car boxyl at e) e @ yl
3" -flygro-4-(trifluoronet Ml -blphen I-4' yl - (trans-4-butyl cycl ohexane
car boxyl at e)

3'-fluoro-4-(trifluoromethyl)- blphenyl 4-yl - (trans-4-pentyl cycl ohexane
car boxyl at e)

3'-fluoro-4-(trifluoronethyl)- blphenyl 4' -yl - (trans-4-hexyl cycl ohexane
car boxegl at e)

3#I uoro- 4- (trifl uoronet hyl -bllhe | -4" -yl -(trans-4-heptyl cycl ohexane
car boxyl ate) 55 N )
3-fluoro-4-(trifluogdogtdy
car boxyl at e)

3' -fl uBro-4-(trifluoronmethyl{-bi phenyl -4' -yl -(trans-4-nonyl cycl ohexane
car boxyl at e) m
3'-fluoro-4-(trifluoronethyl)-biphenyl-4'-yl-(trans-4-decyl cycl ohexane
car boxyl at e)
3'-flugro-4-(trifluoronethyl)-biphenyl-4'-yl-(trans-4-dodecyl cycl ohexane
carboxyl ate) 17 EP 0 394 906 Bl g

2' -fluoro-4-(trifluoronethyl)-biphenyl -4-yl-(trans-4-ethyl cycl ohexane

car boxyl at e)
2" fluoro-4-(trifl uR13oLh
car boxl at e)

Jgﬂayl-(trans-4-propy|gyc|ohexane

;ﬂﬁ-yl-(trans-4-octy|c3c|ohexane

4R3y|-(trans-4-propyncyclohexane

2' -fluoro-4- (trifIUoronEthyI)-biphenyl- 4' -yl -(trans-4-butyl cycl ohexane
car boxyl at e)

2' -fluoro-4- (trlfluoronethyl) bi phenyl -4' -yl - (trans- 4- pentyl cycl ohexane
car boxyl at e) F

2" N uBr 0- 4- (trifluoronethyl)-Hi phenyl -4'-yl-(trans-4-hexyl cycl ohexane

car boxyl at e) 4
2' -fluoro-4-(trifl ucBr 0 I- 4‘R yl - (trans- 4- hept ylxycl ohexane

car boxyl at e)

45

xr  x?
3 6
BEYGYo R o LI

wherein R® and RE are each alkyl or alkoxy with 5 to 15 C atoms,
s5 Zis -CO-O- or a single bond,
X', X2 and L3 is hydrogen or fluorine,
R* and R are each alkyl with 5 to 15 C atoms, mis 1 or 2,nis 0 or 1 and
A is 1,4-cyclohexylene or 1,4-bicyclo[2.2.2]octylene.
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2' -fluoro-4- (trifluoromethyl)-biphenyl-4'-yl-(trans-4-octyl cycl ohexane
car boxyl at é) ' EP 0 394 906 B1

2' -fluoro-4-(trifluoronethyl)-biphenyl-4'-yl-(trans-4-nonyl cycl ohexane
carboxylate

2'- 11 uor o- 4. Trertiral dBecoreacty Pests aerigg toythe yiventon sortanoreferay ot lore s, e

C ar boxyl atpél}lcu_m at least five oompounds of the formula III

C $6 jn i ins ddm n to
ca; ]l;lo)li)(;lr gtdg ounds of @m a SFU Ieast one o eﬂ' cg'mp(szgr‘\tt EN rgﬁ%gatw ng%r%&jna@}r/g)} %gitﬂg

2" - uof o e el e Lo i o oA B e

car boxyl a tpé
at delectnc anigotropy arg co ound of the formula IV, which include the compounds of the part
Z-fl uoro- :Valt' 'f‘eh >Py i mﬁeny Zth ? (utrans 4- propyl cycl ohexane

carboxylat
2' -fl uog,0-4-(trifluoronethoxy)-biphenyl-4'-yl-(trans-4-butyl cycl ohexane

car boxyl at e)
2' -fluoro-4-(trik @ v\o nyI -4' -yl - (trans-4-pentyl EY8l ohexane
car boxyl ate) 15

Z-fluoro-4-(trifluoromethoxy)-bi phenyl-4'-yl-(trans-4-hexyl cycl ohexane
carboxybate) _
2' -fluoro-4- (trifluoronethoxy)-biphenyl-4'-yI-(trans-4-hepty|cyclohexane

carboxylate) 5
2'-fluoro-4-(t rlFI ufﬂ%yﬁ%nyl -4' -yl -(trans-4-octyl c;IIXPohexane

carboxylate)
fl uof%-4- (trifl uoromet hoxy)-bi phenyl -4' -yl -(trans-4-nonyl cycl ohexane
cé%boxylate)

2' -fluoro-4- (tr|qu thoxy) phenyl 4' -yl - (trans-4-decyl cycl ohexane
carboxylate) 20 4 <:i:2 : ive

-quo%o 4-(tri thoxy) henyl 4' -yl - (trans-4-dodecyl cycl ohexane
car boxy ate)

3'-fluoro-4- (tr|fIuoronethoxy)-biphenyl-4'-yI-(trans-4-ethy|cyclohexane
carboxylate)

3'-fluoro-4- (trlfluo biph 4 syl-(trans-4-propy|%%Flohexane
carboxyaﬁte) r?- -cox- d
el

3'-fluoro-4- (trlfluo - bi ph -4-yl-(trans-4-butyl cycl ohexane
car boxyl at e)
3'-fluoro-4-(trifluoromethoxy)-bi phenyl -4-yl-(trans-4-pentyl cycl ohexane
car boxyl ate) 25
3' - f | uopo- 4- (trlfhpo <€:3> AE5y| - (trans-4- hexyl cygjphexane
carboxylate)

3'-fluoro-4-(trifluorofmmet hoXy) - bi pheny
carboxylate)

fl.uoro-4-(trifluoromethoxy)-bi phenyl -4'-yl-trans-4-octyl cycl ohexane

caﬁbﬁxyﬂ%te
3' -fluoro-4-(tri fdﬂ@ww (trans-4nonyl cycl BiExane
carboxylate)

3'-fluoro-4-(trifluoromethoxy)-bi phenyl-4"-yl-(trans-4-decyl cycl ohexane
car boxylate) 30
3'-fluoro-4-(trifluoromethoxy)-bi phenyl -4'-yl-(trans-4-dodecyl cycl ohexane

car boxyl at e) 5
3'-fluoro-4-(dif IRI%-F- ';ﬂ-(t rans- 4- et hyl cycl H¥8xane
car boxyl at e)

3' -fl uome- 4- (di fl uor onet hoxy) - bi phenyl -4-yl - (trans- 4-propyl cycl ohexane
car boxyl at e)

3' -fluoro-4-(difluoronethoxy)-bi phenyl-4"-yl-(trans-4-butyl cycl ohexane
car boxyl at e)

3' -fluoro-4-(difluoronethoxy)-bi phenyl -4-yl -(trans-4-pentyl cycl ohexane
car boxylsate) 35

3' -fluoro-4-(difluoronethoxy)-bi phenyl-4"-yl-(trans-4-hexyl cycl ohexane
car boxyl at e)

3' -fluoro-4-(difluoronethoxy)-bi phenyl-4'-yl-(trans-4-heptyl cycl ohexane
car boxyl at e)

3' -fl uoro-4-(difl uoronet hoxy) - bi phenyl -45-y| - (trans-4-octyl cycl ohexane
car boxyl at e)

3' -fluoro-4-(difluoronethoxy)-bi phenyl -4" -yl -(trans-4-nonyl cycl ohexane
car boxyl at e)

3 -quoro 4 (d|fluoronethoxy) bi phenyl -4' -yl - (trans-4-decyl cycl ohexane

o,

-4' -yl -(trans-4-heptyl cycl ohexane



STEP 3 Preparation of

3' -fl uoro- 4- propyl bi phenyl - 4' -yl -Ep 0384908 BT opy| cycl ohexanecar boxyl ate) The
product from STEP 2 (0.0067 nol) is dissolved in cold dry dichl oronet hane
(20 M) and triet hyI am ne (1 rrt) Trans 4 propyl cycl ohexanecar boxyl

chloride (0.0073, s ad ture stirred at [err] for 16 h.
After the mxtlBre- P ute hydrochl ori ¢ akNW and wat er,
it Is 45 dri edMarf eva p glvealowneltlng solid. The crude_

product is chromat ographed on si I|ca and finally crystallized from
rrethan%l/ethyl acetate to give a white solid, C 78.9 N 182.3 |, An 0. 166,
[err] -0,92 [err] Anal ogously are obtai ned

3' -fluoro-4- pr 9:} Ci' - 4:-%t hyl cycl ohexanecarﬁpxyl ate) 50
3 -f1 uor o- 4- pr y'l 2- but yl cycl ohexanecarbdkyl at e)

3'-flugro-4- propylbrp eny 4' .ns 4- pent yl cycl ohexanecar boxyl at e)
3' -fl uoro-4-propyl bi phenyl - (trans 4- hexyl cycl ohexanecar boxyl at e)

3- f 1 uor o-pt-2ad @P atelih PhEANEbe ﬂr'efembry (shrdigh Shaifv- QI bikdxg.Y4MaRt) X2 BrEh@kye s oty Erkith) in

3' - f | uor @each-qaseoPipl 1Rigaesy K0 oly$, ptelerdiy0. 4 0 tompolrds 0B R N WY 188,9Ve, 55
3- f | uor o4vk-gnd dyay lithis plee pydsibié-forl a §Bphenglent- groupyto Mg Gitaraly xsabstitad by Xalogénegr CON,

3' - f | usr parieytarlp prptelablg e fydrinel’ - y| - (t r ans- 4- decyl cycl ohexanecar boxyl at e)

3' - f | uor o- 4Paticugryl dyéfgried reginpotihdsydre thoseah thedad dredas IV, dVo Mebead &b .anhesinyR sne )

2' -fluor cﬁlsmerﬂadrﬁ{'m'bht 1ehaimalkyl o alkooly-with incaach ehseed tI0 G atdmshexanecar boxyl ate) 18
EP 0 394 9(Rarsylarly preferred chiral dopants are those of formula VI

2'-f|qgro 4- propyl bi phenyl - -(trans-4-butyl cycl ohexanecar boxyl ate), C
181 1 *

2' \-f’l uor o- 4- propyl tnfb.h@.n‘ yJ. .( ren éo@.emmh.cga ohexanegar boxyl at e)

2' -fl uoro-4-propyl bi phen I-(Tr.- 4- hexyl cycl ohexanecar boxyl at e)

2-fl uoro-4-propyl bi phenyl - (trans 4- hept yl cycl ohexanecar boxyl ate) 5
2'-flugr I I A te)

2 11 ur " G'Br“ﬁ%yﬂl”ﬁmﬁﬁ%w‘ﬁ%r B Skl Y PO RIBE TR RRTLEL,

2' -fl uoro-4-propyl bi phenyl - 4-yl - (trans decylcyclohexanecarboxylate)

2' -fl uoro-4-propyl bi phenyl -4' -yl -(tra - dodecyl cycl ohexanecar boxyl at e)
2' -fluoro-4-heptyl bi phenyl -4' -yl -(trans-4-ethyl cycl ohexanecarboxyl ate) 10
- 2' -1 ur @ 44lpagivishdicpivadly| substititdd- by Ifasime 4 pidine-R 6¥F1, Pantiaine2.8apO Y rddsa)s-
2- f | uor o-cfeidnepenid.bi phenyl -4' -yl - (trans- 4- pent yl cycl ohexanecar boxyl at e)

The following examples are to be consirued as merely illustrative and not limitative. m.p. = melting
point, ¢.p. = clearing point. In the foregoing and in the following all parts and percentages are by weight
and the temperatures are set forth in degrees Celsius. "Customary work-up” means that water is added, the

35 mixture is extracted with methylene chloride, the organic phase is seperated off, dried and evaporated, and
the product is purified by crystallization and/or chromatography.

Further are:

C: crystalline-solid state, S: smectic phase (the index denoting the typ of smectic phasse), N: nematic phase,
: Ch: cholesteric phase, I: isotropic phase. The number being embraced by 2 of these symbols denotes the
.\ 40 temperature of phase change.

Example 1

STEP 1 Preparation of 4-bromo-2-fluorobenzyloxybenzene

45 A mixture of 4-bromo-2-fluorophenol (0.419 mol), benzylbromide (0.45 mol), potassium carbonate (110 g)
and butanone (500 ml) is heated under reflux and stirred for 16 hrs. After cooling, the reaction mixture is
filtered and the filtrate evaporated off, distillation under reduced pressure affords the required pure
product.
STEP 2 Preparation of 3-fluoro-4-benzyloxyphenylboronic acid

50 The product from Step 1 (0.31 mol) is dissolved in dry tetrahydrofuran (250 ml); a small portion of this
solution is added to a mixture of tetrahydrofuran and magnesium tumnings (8.5 g) and the reaction
initiated using iodine and gentle warming. Further bromo-compound solution is added at such a rate so
as to maintain a gentle reflux. When all the bromo-compound has been added, the reaction mixture is
refluxed for 1 h and then cooled, a further 120 ml of tetrahydrofuran is added. Under a nitrogen

&5 atmosphere, the Grignard reagent is slowly added to triisopropylborate (123 g) in tetrahydrofuran (10 ml)
at -70 °C. After the addition, the mixture is allowed to warm fo 20 °C. 10 % hydrochloric acid solution
(500 ml) is added and the organic layer separated, washed with brine and evaporated to give an oil
which is subjected to a vacuum of 1 mm Hg at 20 °C for 1 h. The crude product is used in the next
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2' - £l uor o- 4- hept yI'bi phenyl - 4' -yl - (trans- 4- hexyl cycl ohexanecar boxyl at e)
Z-fl uoro-4-heptyl bi phenyl -4' -yl - (t epros3gd-906B1y! cycl ohexanecar boxyl ate), C
44 [err] 63 [err] 94.6 [err] 104,3 SA 122.9 N 156 1 15

2' -fl uoro-4-heptyl bi phenyl - 4 -yl -(trans-4-octyl cycl ohexanecar boxyl at e)

2' -fl uoro-4-see tyl b| pt trans 4-nonyl cycl ohexanecar boxyl at e)

2' - f 1 uor o- 4-STER B Prepprats orgriccyanobiphepylcy c| ohexanecar boxyl at e)

2' -fluoro- 4"h’é rans- 4- dodecyl ¢ cI ohexanecar box

3-f1 uor o- 4- #§ ; -gtralis iy sod

3- f {wor 8- 4- :j {’ th ate geirs: (6O, -aQP-tB'H? 16 lg trogen
3-fl uoro- 4- H¥ J ﬂ“ et 5'8;&? y‘f’aﬁ w'";
3-fluoro-4- Qﬁieﬁ rt' g ) Ee%}%:f wgfé’g F BN IR A &) 9 ©
3-fl uoro-4- hgp 1 Jbﬁ:e?h fl}. eptyl cycl ohexanecar boxyl at e)

Ler b ey et YéOEX{B'a%‘ﬁQ&?da%%QQ&%@t e)
3-

r] 334 | UokQ pibak ISHEF "w Yisol
3- f' uor qq Uﬁi hy/ @h&h?yﬁ bén41s‘té(jeﬁ ub.F7h8 Srnistard Kbk Yifekdal 6vapaIRER o0& ?Aé 5254
fl uoro-4- Ly{dalf@meﬂ,‘,ﬂan& -yl -(trans-4-decyl cycl ohexanecar boxyl a
3-fluoro-4- fBﬂ'EP‘S'PPde@ﬂﬂ)& 3 fluordd-cylahdbiphsny e SIQERE WpfopPtyeloRaxaHIREBbLRRKY | at €)
Exanpl e 2 30rm&Tdrddudt Tine[STERT4 Q00067 mbi)Cig adissoled InUedid D Biemytomethan®T(20 mi) and

4' - Benzyd ox\triedhyyphine @t ov)f Transapitdpplbyeivyiéxariedarbakylmbioridal0.0078 evbl) iy adeied aridi thgminfure

4- benzyl oxy sheatydt 20 0€ don 1€ haAftecthevmbdureZhad besnmashél wittndiloe hydrochtoric 4ot and weter sl e
1 STEP 3) i giribdehdogyaperateddo give @ tampbliing IsoifiT ERd chudeIigeictds Fhrametageephagionailica and

3-f 1 uor o- 4- dipalki otysigllired jrom aethgrol/gthyl agetatedo piveppyhite polidof Bk M @tlar boxyl at e) 35
The product ﬂﬁww gptgingdesterified with

trans 421 Fiy zewammawb‘ca'r(wmmhx'ﬁwcwh%@cagoxw@np| e 1 STEP 5. Anal ogously

'‘obt ai n%él””% ﬂame’ﬂ"ﬁ e{ oheanegarboxylate)
ye he?‘T:g‘Eﬁ'Q?"ﬂat@yanobl phenyl - 4' yI

(t rans- 4- e} 'Y 6 t
(trans-4-b ‘i‘ ?:%/- %Z °'° i ﬁ 3)4 cyanobi phenyl - 4' -yl
(trans-4-p 1 an i en - - - rans I:5% ex ecar oxy Cyanobl phenyl - 4 -yI
(trans-4-hey %N l yanob| phenyl - 4' -yl
(trans-4-hgp _g_ p@_ﬁ lohax itgggé éjcyanobl phenyl - 4' -yl
(trans-4- Oﬁwdr&&ey da&e icydlohexatisEamostyiaigjanobi phenyl - 4" -y
(trans-4- n@-‘ﬂNdr&«)LEyaQJbi‘pﬁé\ﬂﬂfl@lE( \i8ycloftekanedarbdxyi@by0- 4- cyanobi phenyl - 4" -yl
(trans- ézr d2Q¥0r6-¥-6yaRdHidH pai; ycidhdxhriébdrenats)y@ ppbNpbeny! - 4' -yl
(trans- d@‘ﬂﬁﬁd‘l—@\bﬁﬁ&bﬁiﬁWwﬁﬂﬁd’nmutblaicﬁ)\exanecarboxy|ate)
2'-fluoro-4-cyanobiphenyl-4'-yl-(irans-4-pentylcyclohexanecarboxylate)
2-fluoro-4-cyanobiphenyl-4'-yl-(irans-4-hexylcyclohexanecarboxylate)
2'~fluoro-4-cyanobiphenyl-4-yl-(irans-4-heptylcyclohexanecarboxylate)

35 2-fluoro-4-cyanobiphenyl-4'-yl-(irans-4-octylcyclohexanecarboxylate)
2-fluoro-4-cyanobiphenyl-4'-yl-(trans-4-nonylcyclohexanecarboxylate)
2-fluoro-4-cyanobiphenyl-4-yl-(trans-4-decylcyclohexanecarboxylate)
2'-fluoro-4-cyanobiphenyl-4-yl-(frans-4-dodecylcyclohexanecarboxylats)
3-fluoro-4-cyanobiphenyl-4"-yl-(trans-4-ethylcyclohexanecarboxylate)

AN 40 3-fluoro-4-cyanobiphenyl-4-yl-{trans-4-propylcyclohexanecarboxylate)
3-fluorc-4-cyanobiphenyl-4-yl-(trans-4-butylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl-(irans-4-pentylcyclohexanecarboxylaio)
3-fluoro4-cyanobiphenyl-4-yl-(irans-4-hexylcyclohexanecarboxylate)
3-fluoro-4-cyanobipheny!-4-yi-(trans-4-heptylcyclohexanecarboxylate)

45 3-fluoro-4-cyanobiphenyl-4-yl-(trans-4-octylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4-yl-(trans-4-nonylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl-(trans-4-decylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl-{trans-4-dodecylcyciohexanecarboxylate)
3'-fluoro-4-(trifluoromethyl)-biphenyl-4'-yl-(trans-4-ethylcyclohexane carboxylate)

50 3-fluoro-4-{trifluoromethyl)-biphenyl-4-yl-(irans-4-propylcyclohexane carboxylate)
3-fluoro-4-(trifluoromethyl)-biphenyl-4'-yl-{trans-4-butylcyclohexane carboxylate)
3fluoro-4-(trifluoromethyl)-biphenyl-4'-yl-(trans-4-pentylcyclohexane carboxylate)
3'-fluoro-4-(trifluoromethyl)-biphenyl-4-yl-(irans-4-hexylcyclohexane carboxylate)
3'-fluoro-4-(trifluoromethyl)-biphenyl-4-yl-(irans-4-heptylcyclochexane carboxylate)

56 3'-fluoro-4-(trifluoromethyl)-biphenyl-4-yl-(irans-4-octylcyclohexane carboxylate)
3'-fluoro-4-(trifluoromethyl)-biphenyl-4"-yl-(trans-4-nonylcyclohexane carboxylate)
3"-fluoro-4-(trifluoromethyl)-biphenyl-4-yl-(trans-4-decylcyclohexane carboxylate)
3*-fluoro-4-(trifluoromethyl)-biphenyl-4'-yl-(trans-4-dodecylcyclohexane carboxylate)

=
ﬂ_l_'\

d‘!‘

se<'f 2—9.<°“<
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3-f l uor 0- 4- cyanobi'phenyl -4' -yl (trans,
trans-4' - et'hyl bi'cycl ohexyl car boxyEmo @94 866 Buor o- 4- cyanobi phenyl - 4' -yl
(trans, trans 4' - propyl bi cycl ohexyl car boxyl at e)
3-fl uoro-4-cyanobi phenyl - 4' - trans,
trans- 4" 2yp Tﬂ?"ﬂ‘{”&"@ﬂ’é‘k P'Lea}‘"d yang4s9thylyclohgxanp gasbayvi@elcy anobi phenyl - 4' -yl -
(trans, rf&l @- tnﬂ beyeyld F‘?ﬁﬁ r I%pp@)\e carboxylate)

-DiRReN

2l b
g ]]: : 38: 8 Ziﬂugé ﬁom -bi hen 4’{-%t b::?fy cyclo i:ﬂggﬁgzyyﬁ%d ohexyl car boxyl at e)
4- (] %g
i ra%’&‘

trars- 2 - 't °'PT ?ﬂpc?a y%obl phenyl - 4' -yl

luoron )Zame carbox

(trans, £ adSrbriathnS 3?}5 boxylate)
31 o o2 flf?ahs “Sihen on cl 2: carboeyiate
Urans- 4" S i wmfwaast@ﬁ cﬁg Aé%moﬁraﬁyanobl phenyl - 4' -yl

(transy, tXMRo-im ey ahs2d-G5 lc% xane carboxylate)

3- f I uor o-24mepan@mioriirmg aﬂup I@tﬂ%ﬁs-:t-ethylcyclohexane carboxylate)

trans- 4- ctoniﬁfbw-(bmusbycedeﬁbﬁ;wbmylh@(-Waaé-ebro@m&élmme dartioipgy)l bi phenyl - 4' -yl

(t r ans- 4-2efubipHeyitloadirathaxydbiphdageyyi-tiass-4-tityidyticherand cabaxpigtbloi phenyl - 4' -yl

(t r ans- 4-2stuopyA(tiferadsthosbipisenyl @xyHtabed-pehicyclohBiand) cadiddyl 966 Bl

3- f | uotso-ZAfluyorodidyifilmrapiethoxy)-bighepyl-4tti-(tans4-Hexyicyiciphaxgrel cahexyitep c ar boxyl at e)

3- f | uor o-2fluorodiclyifilsrquiethox)-bigheny4'-y-{trapgviheptyjsrcichgxapy carwidatelnecar boxyl at e)

| uor o-24flugrociflyifiuprqmietand-binhenyl4- -(tqamoaulwele kang carerdateinecar boxyl at e)
©

4.

3-f
3- f I uor o-24tugerfrififiyormmethoxy)- h'PheyY"""(‘!t‘Kt@PFs‘*'ﬂP"@F\f? ?’@I%ﬁ@%&ﬁéc arboxyl ate) 5
3- f | uor o-2atlugwerfriflugramettigxy)-hichepyi-4¢y-fianss4-deceys 9?"6’3? EERYE®hecar boxyl at e)
3+ f | uco-2iser{rifiyorg -bip "‘9" 4' {tfa ‘bd%e‘y ﬁﬁ@%’%ﬁ@car boxyl at e)
3% uor 0-24:-:“3@‘@( 7 :‘E?f“ﬂ? 'g' :e" 4,' 't P‘B‘ %necar boxyl at e)
3- L uor o L B e -4: -tr bu | ar ox ecar boxyl at e)
g” UOfO-séﬂuﬁ?ﬁm(%i S ﬁ -bighen |-4- -t % necar boxyl ate) 10
- Uo{so‘s‘lﬂlB%QLv ARG b hen |-4- -ta L he yI ecar boxyl at e)
3- f 1 uor o-ghq B difkdr SASBIBN)-BiBhen _4_ _ta ecar boxyl at e)
31 uor 0-gRO Winltrdwate -biﬂhenM4' il w@necarboxyl at e)
- 1 UOT O-gdnuBRIK (il RkcRBBIBNS-difihenytla-yi ktfaamn yusveféﬁé;a ec‘cx@b,@ra&xanecar boxyl at e)
t rans- 4- p-mewlacitboriimskyPSipReR L 1-aaRs-4-SocicytRhexarmtarbehylE®) hy! f or mami de (100

m ) i Ssohesfiuemd-4t @ifdorsimelhokypbipHenyl-4Lyi-(thans-AliddedyicgedNexang cdritRylag)or gani ¢ salts are
filed and-tdoe-4(Hiflioroniethoxys-biphsaylaryi{vank-Héthylcydibiexdne sarbtix@ate)s r esol ved in
di chl or orsefiuorigdiflucemisthcxybipienylatyb(transd-prepiyicgcichesva gatioagiae) t 0 gi ve a pal e
yel | ow s@-fludro-4Afifi@romsthioxy)biptienyhdat-Ggnsepbutidcytibhexgne carbaxgate)pr oduct 1 s
cryst aI | i3z@udrotde(difhiopimgthaxyivbipheayldali-{tdns-4pentyici¢ich@@necarboxylate)
3'-fluoro-4-(difluoromethoxy)-biphenyl-4-yi-(trans-4-hexylicyclohexane carboxylate)
3'-fluoro-4-(difluoromethoxy)-biphenyl-4'-yl-(irans-4-heptylcyclohexane carboxylate)
3'-fluoro-4-(difluoromethoxy)-biphenyl-4'-yl-(trans-4-octylcyclohexane carboxylate)
3'-fluoro-4-(difluoromethoxy)-biphenyl-4'-yl-(frans-4-nonylcyclohexane carboxylate)
, "-fluorc-4-(difluoromethoxy)-biphenyl-4'-yl-(trans-4-decylcyclohexane carboxylate)
o 40 3-fluoro-4-(diflusromethoxy)-biphenyl-4'-yl-(trans-4-dodecylcyclohexane carboxylate)
STEP 3 Preparation of 3'-fluoro-4-propylbiphenyl-4'-yl-(trans-4-propylcyclohexanecarboxylate)
The product from STEP 2 (0.0067 mol) is dissolved in cold dry dichloromethane (20 ml) and
tristhylamine (1 ml). Trans-4-propylcyclohexanecarboxyl chloride (0.0073 mol) is added and the mixture
stirred at 20 ° C for 16 h. After the mixture has been washed with dilute hydrochloric acid and water, it is
45 dried and eva porated to give a low melting solid. The crude product is chromatographed on silica and
finally crystallized from methanol/ethyl acetate to give a white solid, C 78.9 N 182.3 |, An 0.166, Ac -0,92
n (20 °C) 37.7 cSt.
Analogously are obtained
3'-fluoro-4-propylbiphenyl-4-yl-(trans-4-sthylcyclohexanecarboxylate)
50 3-fluoro-4-propylbiphenyl-4'-yl-{trans-4-butylcyclohexanecarboxylats)
"-fluoro-4-propylbiphenyl-4'-yl-{trans-4-pentylcyclohexanecarboxylate)
3'-fluoroc-4-propylbiphenyl-4'-yl-(trans-4-hexylcyclohexanecarboxylate)
3'-fluoro-4-propylbiphenyl-4-yl-(trans-4-heptylcyclohexanecarboxylate)
3'-fluoro-4-propylbiphenyl-4'-yl-(trans-4-octylcyclohexanecarboxylate)
s5 3'-fluoro-4-propylbiphenyl-4'-yl-(irans-4-nonylcyclohexanecarboxylate)
3'-fluoro-4-propylbiphenyl-4-yl-{trans-4-decylcyclohexanecarboxylate)
3'-fluoro-4-propylbiphenyl-4-yl-(trans-4-dodecylcyclohexanecarboxylate)
2'-fluoro-4-propylbiphenyl-4'-yi-(trans-4-ethylcyclohexanecarboxylate)
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Anal ogousl y’ are obt ai ned:

(2: -fl uor o+ 4- propyl bi phenyl - 4' -yl ) e bizeases!Bet hyl cycl ohexyl met hyl ) - et her 20
(2" -fluoro-4-propyl bi phenyl -4' -yl )-(trans-4-butyl cycl ohexyl met hyl ) - et her
(2'-fluoro-4-propyl bi phenyl -4" -yl )-(trans-4-pentyl cycl ohexyl net hyl ) - et her
(2'-fluor a;mopfﬂngplvlblpmlrﬂyvldﬂan?ﬂ*}wt(lwcbmmﬂﬁc#ﬁw{*t PONAEW net hyl ) - et her

(2' f 1 uor o-24fiygrockayerylbiphamyiA-yifivansyf-pentyigyelphoxanosaeng ycl ohexyl net hyl ) - et her

(2' f 1 uor o-24tusrocfRyerylopheny -vlﬁﬁangr 9 P¥°§H§‘aﬂﬁcﬂ'€‘:§"€ cI ohexyl met hyl ) - et her 25

- £ 1 uor E-Hopr4RoavBP i ;:tg:: ks cl ohexyl net hyl ) - et her
Wéﬁ -yllg(tzfng- E ? ) ar% X
<4 yl- I
LD R s'_xf CYPYCOOT .é;!
R

_U

L ycl ohexyl net hyl ) - et her

| cycl ohexyl net hyl ) - et her

| ¥clohexylnethyl) et her
ohexyl met hyl ) - et her 30

C enyl-4-yl-(tran
:J F:ijuldred-ne e :

UQ! O fiorbsd3 eg {pRdhyIY. Zilrané’ll—))u ikycidhexarfbed? Ié’tlacyd ohexyl net hyl ) - et her
I uor as, iofe el lp L I(thans a‘tﬁéyf:léﬂﬁan@cam dté?yd ohexyl met hyl ) - et her
| A, |pREHy Y- i=(tfans- &dioﬁélénd&arb&pfatéj cycl ohexyl net hyl ) - et her
| uor Ox.fhioftePieplydipRéngrd- l'(tf’ans-%épn(ltiyﬁlaibianécaﬂﬁ&wdté)yclﬂfmxgd SEiB§ S, - 108,88,
| uor orpdgleggby! bi phenyl -4' -yl ) - (trans-4-nonyl cycl ohexyl net hyl ) -et her 35
: ugy oz-fluohPheplylbippéhgPayidirany-k-petfitychhsanbeaiasylite)y c| ohexyl met hyl ) - et her
I
I
1
I

uor a-fludiepheptyidiphérgid-yidirany-4-nenyicydohexadecaibaletaip) cycl ohexyl net hyl ) - et her

uor m'-ﬂuoru’-eqiaptylbipphshwl-(taans-ﬂdycy(cwlQ!nﬁ:sandbam)wlﬂebycI ohexyl net hyl ) - et her

uor o2-fluopraimplylbiphénylrd-yi-(ang-#-dodecyicyaighaxangeahmriaig)c| ohexyl met hyl ) -et her, C

24 . 73-fluoro-4-heptylbiphenyl-4-yl-(trans-4-sthylcyclohexanecarboxylate)

yh-(trans P t¥' ‘P%ﬁ’f%'leﬂaﬂf%ﬂi‘tg cycl ohexyl net hyl ) - et her
L clohexanpearbeid®l v | cycl ohexyl net hyl ) - et her

o aEoly
biepaneryy 'ﬁEP“s"’ ¥ ?I‘é""&a' s | hyl )-eth
| i Iin{vfcggﬂ xII LB e
Exanpl e?3 ﬁuoro 20 yC| ohexyl met hyl ) - et her 45
4-(trans-4; '99094\1

II" ek
i |)}% %g cont aining 21.672 % of
4-(trans- 4 penty Egﬁ’lpﬁ xy%)(t‘r g%ﬁon{;t‘{yfﬂl r%"50 Zg% % of

4-(trans- 4E>Qﬁ\ kgl cycl ohexyl ) -benzonitrile 13.545 % of
4-(trangs 4- pentyl cycl ohexyl)-4'-cyanobi phenyl e and 9. 700 % of

2' - f1 uor o- 4-gy¢pR Gadpafa iAok 4-Gyalid-s-fiofcbipRendi-436I0pY | Ccycl ohexanecar boxyl ate) and
exhi bi ts N 6fBénzyloxy-4-cyano-3-fluorobiphenyl {0.57 mol obtained by coupling of 4-benzyloxyphenyl boronic acid
with 2-fiuorc-4-bromobenzonitrile as example 1 STEP 3) is hydrogenated as example 1 STEP 4.
STEP 2 Preparation of 3-fluoro-4-cyanobiphenyl-4'-yl {trans-4-propylcyclohexanecarboxylate)
85 The product from STEP 1 is esterified with trans-4-propylcyclohexanecarboxyl chloride as example 1
STEP 5.
Analogously are obtained:
3-fluoro-4-cyanobiphenyl-4'-yl (irans-4-ethylcyclohexanecarboxylate)
. 3-fluoro-4-cyanobiphenyl-4'-yl (trans-4-butylcyclohexanecarboxylate)
(W, 40 3-fluoro-4-cyanobiphenyl-4'-yl (trans-4-pentylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl (trans-4-hexylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl (trans-4-heptylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl {trans-4-octylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl (trans-4-nonylcyclohexanecarboxylate)
45 3-fluoro-4-cyanobiphenyl-4"-yl (frans-4-decylcyclohexanecarboxylate)
3-fluorc-4-cyanobiphenyl-4'-yl (trans-4-dodecylcyclohexanecarboxylate)
3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4'-sthylbicyclohexylcarboxylate)
3-fluoro-4-cyanobiphenyl-4'-yl (trans, trans-4'-propylbicyclohexylcarboxylate)
3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4'-butylbicyclohexylcarboxylate)
s0 3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4' -pentylbicyclohexylcarboxylaie)
3-fluoro-4-cyanobiphenyl-4"-yl (trans, trans-4-hexylbicyclohexylcarboxylate)
3-fluoro-4-cyancbiphenyl-4-yl (trans, trans-4-heptylbicyclohexylcarboxylate)
3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4-octylbicyclohexylcarboxylate)
3-fluoro-4-cyanobiphenyl-4"-yl (trans, trans-4-nonylbicyclohexylcarboxylate)
55 3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4'-decylbicyclohexylcarboxylate)
3-fluoro-4-cyanobiphenyl-4-yl (trans, trans-4-dodecylbicyclohexylcarboxylate)
3-fluoro-4-propylbiphenyl-4'-yl (trans-4-sthylcyclohexanecarboxylate)
3-fluoro-4-propylbiphenyl-4"-yl (trans-4-propylcyclohexanecarboxylate)

uer o3-fluorer4d)eplybiphanyl
48 (3' - f | HisHow-4hepivbiptany
(3 -fl uoroaﬂHQS’r
(3

(

~~ —h

f | uor o-tyop
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55 . Exanpl e 4 A | iquid crystalline mediumis obtained containing 28.33 % of
1- (trans-4-propyl cycl ohexyl) - 2- ( EP-0f394@0684' - et hyl bi phenyl - 4-yl ) -et hane 20
EP 0 394 906 Bl 28. 33 % of

1- (trans-4-propyl cycl ohexyl)-2-(2"-fluoro-4'-pentyl - -
28.33 % Q;ﬂuogz-#[?ropylb)lghenyl-4'-yly(trans-4-butylcyclohexanecarboxylgte) tylbiphenyl-4-yl)-ethane

1- (trans3'f¥l°ﬁe‘nﬁr9ﬂy@gpe?’t¥’1‘é3‘( rans4-pentylc nge b°x\€|‘l'tﬂ | bi phenyl (4-yl)- et hane
15. 00 %%F“@'*?’PRY@PPB"’W}S sk N °"&" T"b g 4- Bropzl E:yc%/o%lexane _
car box Eﬁaty i) %a‘{, ¥ ; ﬁ(?rfnag: [err] -0.16 and [err] 26.5
cSty a_zo - ?ﬂ _4,_¥ ?ngq_bu tai ned containing 21.6 % of
- (T ansS A ORI Y I o
jgt:ans- ety e B‘% '&@ 1670 Of

anSafion=e2ben DBX Y brdns A58 clohd r%c&gbxﬁat of
4- (11 3PS 34daEAlbeh ﬁl&jgvdans- &Qusgm&aamaawmeﬁnd 10 % of

2" 21 UOT §mfbrd Qe BirRB Y bt (hamsimAyicy@dtexaedaBmary C| ohexanecar boxyl ate) and
exhi bi t s ghiligia- ipRerlyl-4'lyElirins-4Qiedyfcd Eicherdnebaftesyiale) 34. 29 cSt. 15 Exanple 6 A
liquid cB¥isdred-hénbbighEri-44y (rans@boadcrieydionaxatesarbixyigie)L0 % of
4- cyano- farslaprsp@ipfeidhaxdyibsrmeinbtiyanb ¢01iz mal) and2lim@nhyforaemide (190 mb)-ihdated de 39h&hipt
4- propy!| e nzanat eolingthesihordanic\salfscarafiléd and therfitateyis evipgrated off. Bhmegigieds nesohed drf
4- ( 5- pr opighipymétieneli washadl yith) waterf |drieg efisk avaperpted ite awer a gale/yeliow 4sofik rARGY Bejlchy |
4- et hy| breromaiegraphd) the gurifidd pmdp@mwspﬁeqm wad prwbwowbﬁféa{%f’ 8% 4.26 % of
4- pentyl pheﬁnyibgorlsllpghpi}i#lt.'@hzoat e 7 % of - I d| oxane-2-yl) - benzonitrile
5 9 of 4(%m%prgpyib|png}‘y b s-4-ethylcyclohexylmethyl)
(t rans??réﬁ"rguoﬂ?- ?RY PB?'B! Y é’i?;ﬁrb“ﬁ"cy h ﬁh te) 20 % of
2\f | uor 6”'!!‘0 y 1'3': (t’a 4’ tP" ?cl ohexyl car boxyl ate) and
exhi bi ts‘q\'f‘!%’ pr Y (t talline medium has a
yl? tMe?
py pheny

t hr eshol W{? 4 tr 4—he tycyclo oX e
- uoro- I -yl)-(trF tﬁi lcyclohexylmethyl)-ether

(2-fluoro-4-propyibiphenyl-4'-yl-(trans-4-nonylcyclohexylmethyl)-ether
(2-fluoro-4-propylbiphenyl-4'-yi)-(trans-4-decylcyclohexyimethyl)-ether
{2"-fluoro-4-propylbiphenyl-4- -yl)-(trans-4-dodecylcyclohexylmethyl)-ether
(2-fluoro-4-heptylbiphenyl-4-yl)-(irans-4-ethylcyclohexylmethyl)-ether
(2-fluoro-4-heptylbiphenyl-4'-yl)-(trans-4-butylcyclohexylmethyl)-ether
30  (2-fluoro-4-heptylbiphenyl-4-yl)-({trans-4-pentylcyclohexylmethyl)-ether
(2’-f|uoro-4-heptylbiphenyl-4'-yl)-(trans-4—hexylcyclohexylmethyl)-ether
(2-fluoro-4-heptylbiphenyl-4'-yl)-(trans-4-heptyicyclohexylmethyl)-ether
(2'-f|uoro-4—heptylb|phenyl-4’-yl)-(trans-4—octylcyclohexylmethyl)-ether
(2-fluoro-4-heptylbiphenyl-4-yl)-(irans-4-nonylcyclohexyimethyl)-ether
35 (2'-fluoro-4-hepty|b|phenyl-4'-yl)-(trans-4-decylcycIohexylmethyl)-ether
(2’-f|uoro-4—heptylblphenyl-4'-yl)-(trans-4-dodecylcyclohexylmethyl) -ether
(3'-fluoro-4-propylbiphenyl-4-yl)-(trans-4-ethylcyclohexylmethy!)-ether
(3'-fluoro-4-propylblpheny|-4'-yl)-(trans-+propyIcyclohexylmethyl)-ether, COB60N 12471
. (3-fluoro-4-propylbiphenyl-4-yl)-(trans-4-pentylcyclohexylmethyl)-ether
\_/ 40 (3-fluoro-4-propylbiphenyl-4-yl)-(trans-4-hexylcyclohexylmethyl)-ether
' (3'-fluoro-4-propylb|phenyI-4'-yI)-(trans-4—heptylcyclohexylmethyl)-ether
(3'-ﬂuoro-+propy|biphenyl-4'-yl)-(trans-4-octylcyclohexylmethyI)-ether
(3'-f|uoro-+propylbiphenyI-4'-yI)-(trans-4-_nony|cyclohexylmethyl)—ether

45 Example 3

A liquid crystalline medium is obtained containing
21.672 % of 4-(trans-4-propylcyclohexyl)-benzonitrile
32.508 % of 4-(trans-4-pentylcyclohexyl)-benzonitrile
s0 22.575 % of 4-(frans-4-heptylcyclohexyl)-benzonitrile
13.545 % of 4-(trans-4-pentylcyclohexyl)-4'-cyanobiphenyle and
9.700 % of 2'-ﬂuoro-4~cyanobiphenyl-4'-yl-(trans-4-propylcyclohexanecarboxyIate)
and exhibits N 69 1.

65 Example 4

A liquid crystalline medium is obtained containing
28.33 % of 1-(trans-4-propylcyclohexyl)-2-(2'-fluoro-4'-ethylbiphenyl-4-y|)-ethane

20



30 [err] thick TN-cell. dains 1. Aliquid crystalline conmposition for the
use in a twi'sted nematic cell being gmoagsepé Bie of a group (A 35 wth
one or nore conponents exhibiting a positive dielectric anisotropy [err]
and a group (B) with one or nore conmponents exhibiting a neutral dielectric
ani sot r opy 2883r%a ot fransetipropylaytieftexydit2-R dluerp-4opeatyibiphgrylvdyirethehe gr oup (A) is a
conpound of 2833¢% pot-transat-pentylSyeipherdi2r2iserp-1-sthyibiphenyli&iiksthaner al kenyl resi due
each with ulp0ds o3 tuase-bwpyibiphenditiyUimes-bpropxigyciaisangdpaewiale) CH2- gr oups of
these_r esi diésxiell Nob 314 GaiS8bApY- 16 epd 2 @0 "CL S @S, or -0-CO, 50 Y
S [éﬁr] 5Q Is a group of the fornmula [err] 55 and one of the | at er al
| i gands [er'rz"]a"‘P'ﬁr‘r’ough [err] is F, the others are H, and 21 EP 0 394 906
Bl 28.33 %o

ain C injin
%B(EEag}s 4- Br@?ﬁuéﬁg)ﬂg%&ﬁdé ";Z'he&y)_bjﬁlzﬁ?ﬁg) " - pentyl b| phenyl - 4-yl ) - et hane
1-(trans- 4 oYy thra[:sﬁEggmy ighe }_ge ommle -4' - et hyl bi phenyl (4-yl) - et hane
15. 00 % of g{%loy@,mn &a 5,@@9 Ydrain ,ﬂ,ghﬂ;;ngans 4- propyl cycl ohexane
car boxy| at ejg s%rbdz'%&}b o as,osﬂpﬂe;ﬁ-4 .(ttaag i ogy.ayé@ﬂexgﬁegraoxy@e)les and [err] 26.5

cSt. 5 Exangigextb go(u.eacmcggrygiﬁbigm (B 6¢)La2b gst0bt ai ned containing 21.6 %
of 4-(trans-4- propyl cycl ohexyl)-benzonitrile 10 32.4 % of

4- (trans- 4- panpyglecycl ohexyl ) - benzonitrile 22.5 % of

4- (trans-4-heptyl cycl ohexyl )-benzonitrile 13.5 % of

- 4- (trans- 4- peitliglid pryétalirexyddjumis elggicadiadontgiiegy| e and 10 % of

2' - f | uor o- 41 @h&byapdrdfiydropheny 4-pthylbamgoate- pr opyl cycl ohexanecar boxyl ate) and

eXhIYI t s20N 8% & 4@3anp-3tfluorpphenyl 4(propyh@roatend [err] 34.29 cSt.
5 % of 4-cyano-3-fluoropheny! 4-pentylbenzoate

11 % of 4-(5-propylpyrimidine-2-yl)-2-fluorobenzonitrile

7.24 % of 4-pentylphenyl 4-methylbenzoate

8.5 % of 4-pentylphenyl 4-propylbenzoate
25 4.26 % of 4-pentylphenyl 4-pentylbenzoate

7 % of (5-propyldioxane-2-yl)-benzonitrile

5 % of 4-pentyl-3-fluorophenyl (irans trans-4~pentylb|cyclohexyl-4'-yl-carboxylate)

20 % of 2'-fluoro-4-cyanobiphenyl-4'-yl-(trans-4-propylcyclohexylcarboxylate)

and exhibits N 56 | and An 0.167. This liquid crystalline medium has a threshold voltage of 0.72 Vina 7
30 um thick TN-cell.

Claims

1. A liquid crystalline composition for the use in a twisted nematic cell being an admixture of a group (A)
35 with one or more components exhibiting a positive dielectric anisotropy (Ae¢) and a group (B) with one
or more components exhibiting a neutral dielectric anisotropy characterized in that
at least one component of group (A) is a compound of the formula |

40
L : L4
R1-Q-COO- - -Y m
L2 s -
45
wherein
R! is an alkyl or alkenyl residue each with up to 16 C atoms, wherein one or two non-adjacent
CHz-groups of these residues may be replaced by -O-,-8-, -C0-0-, or -0-CO-,
50 Y is CN, OCFa, OCHFz, or CF3,

Q is a group of the formula

O OO o O enen),

56

and
one of the lateral ligands L through L* is F, the others are H, and

21



15 Exanple 6 A .I quid crystalline nmediumis obtained containing 10 % of
4-cyano- 3-fl uorophenyl 4-ethyl benzempg9£606 B1 % of 4-cyano-3-fl uor ophenyl
4- propyl benzoate 5 % of 4-cyano- 3-fl uorophenyl 4-pentyl benzoate 11 % of
4- (5-propyl pyrimdine-2-yl)-2-fluorobenzonitrile 7.24 % of 4-pentyl phenyl
j met hyl beﬂﬁba&tqﬁ1-$raﬁs-%p@bylwclggml)ya @Huerpt+-nertybighapyitdomotiatee 25 4. 26 % of
pent yl pl28ay e of 4 ondicyelehewy)2-(@sfiyero-
% of 4 Fjé.ﬁg% ofgmrgﬁ—p miipkgnyl-4'-yl- (t?ans-kgmyclo&%mtg) yl)-benzonitrile
(Itransstréﬁ%e’ﬂlbﬂ%ﬂﬂiﬁ lppe Q- 1525 e 016 20d 2 P ~CLABFERY | ate) 20 % of
2 -flgoFo 4- anoblphenyl 4-yl - (trans-4-propyl cycl ohexyl carboxyl ate) and
exhibits ¥ 95 and [err] 0.167. This liquid crystalline nmediumhas a

t hreshold vo g r] thick TN-cell. Cains 1. A
liquid cr yﬁ% &e%i%ume s fs@w ﬁﬁz ["ui in atwsted nematic cell being
an adm x gq s QL clo N-benzoMud |21 one or nore conponents exhibiting a
p05|t|ve 4-§rbinsé ﬁt EJcBF? ggngcmt,@@d a group (B) with one or nore
conponent 513 hﬂgg_lﬁ Bytioh |). cfinBBibHehyle aHai SOt ropy characterized in that

at |east ogpe, GQ?CW ya bnpﬂérﬁmyl(( s4propyl&alBRRarachrikylité)e formula | 40 [err]
45 wher ei nunf 8%ridts N 80.3-88.21, ah ko) h462 nch} @ mg) s42@edidue each with up to 16 C
atons, wherein one or two non-adjacent [err] of these residues may be
repl aced lgkampl6-S-, -CO O, or -O-CO, 50 Y is CN, [err] Q S
a group of the formula [err] 55 and one of the lateral ligands [err]
t hrough [ er r ;liquid ¢ystalline medidme issobtained ¢antaining]
10 % of 4-cyano-3-fluorophenyl! 4-ethylbenzoate
_ 20 9 % of 4-cyano-3-fluorophenyl 4-propylbenzoate
U/ 5 % of 4-cyano-3-fluorophenyl 4-pentylbenzoate
11 % of 4-(5-propylpyrimidine-2-yl)-2-fluorobenzonitrile
7.24 % of 4-pentylphenyl 4-methylbenzoate
8.5 % of 4-pentylphenyl 4-propylbenzoate
25 4.26 % of 4-pentylphenyl 4-pentylbenzoate
7 % of (5-propyldioxane-2-yl)-benzonitrile
5 % of 4-pentyl-3-fluorophenyl (trans,trans-4-pentyIbicyclohexyl-4"-yl-carboxylate)
20 % of 2'-fluoro-4-cyanobiphenyl-4'-yl-(trans-4-propylcyclohexylcarboxylate)
and exhibits N 56 | and An 0.167. This liquid crystalline medium has a threshold voltage of 0.72 Vina 7
30 um thick TN-cell.

Claims

1. A liquid crystalline composition for the use in a twisted nematic cell being an admixture of a group (A)
385 with one or more components exhibiting a positive dielectric anisotropy (A¢) and a group (B) with one
or more components exhibiting a neutral dielectric anisotropy characterized in that
at least one component of group (A) is a compound of the formula |

e L ”
Rl-Q-COO-- -Y 0
~ L2 L5 -
45
wherein
R! is an alkyl or alkenyl residue sach with up to 16 C atoms, wherein one or two non-adjacent
CH2-groups of these residues may be replaced by -0-,-§-, -CO-0-, or -0-CO-,
50 Y is CN, OCFs, OCHF2, or CF;,
Q is a group of the formula
O- OO« OeucO.
55
and

one of the lateral ligands L' through L* is F, the others are H, and

21
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EP @ 394.906 B1 L5 is For H 2. Aliquid crystalline conposition according
to claim1,” characterized in thatgmp sbgeeg Bpne conponent of group (A) is
sel ected fromthe conmpounds of the fornulae la to le 5 10 30 wherein Y has
t he meani ng given and al kyl denotes an al kyl residue with up to 16 C atons.
3. Aliquid crystialsferdl.conposition according to at |east one of the clains
1 or 2 characterized in that the dielectric anisotropy [err] of the group A
i s great @& A ey arysialling gompositiony gegeydinp torojaine A4 chargeiprized l"i"éﬁ atleash Pngi qepPengntpf

| east one o¥"OYPHA) ig pelgcied fromthe oompoyads gt thederpulee lRfP I8 hat the diel ectric
anigotfopy [err] of the group Bis -4 to + 3. 5. Atw sted nematic cell
containing a liquid crystalline conpositiog according to at | east one of

clains 1 40 to 4. 6. A cell accordin o claim5 characterized in that
the twist angle is bet ubeyl{| FCDCE d of the forna 1, 45 50
whereig [err] through [err] have th ing given in claiml1, and Y

denotes [err] 55 Patentansprlche 1. Fl Ussi %l;ri stal |l i ne Zusammenset zungen
zur Verwendung in einer verdrillt nemati selen Zelle, be! denen es sich urn
ein Gemisch aus einer Qg @mﬁ@e@yodor mehr er engonponent en mit
positiver 22 11111111111 "11™¥1111 141111 EP 0 394 906 Bl

di el ekfsri scher Anisotropie (Ae) und el ner uppe (B) mt einer oder

mehr eren Konponenten mt neutral er dielektrischer Anisotropie handelt,
dadurch gekennzei chnet, daB m nde%t ens ei ne Konponente aus G uppe (A) eine

Ver bi ndung der Formol | iSt,e>5 ' ,~ =~~~ LI LL
alkyl{_)}C00-{0)-{0)-Y Ic

20

F
alkyi{)000-(@)-0)-¥ i
25
F .
sy (0)00-@5<0)-¥ ke
30
wherein Y has the meaning given and alkyl denotes an alkyl residue with up to 16 C atoms.
3. A liquid crystalline composition according to at least one of the claims 1 or 2 characterized in that the
dielectric anisotropy (Ae) of the group A is greater than +6.
35

4. A liquid crystal composition according to at least one of the claims 1 to 3 characterized in that the
dielectric anisotropy (Ae) of the group B is -4 to +3.

5. A twisted nematic cell containing a liquid crystalline composition according to at least one of claims 1

\ @ to 4.
6. A cell according to claim 5 characterized in that the twist angle is between 160 and 300°.

7. Compound of the formula |,

Lt L3 L4
Rl-Q-COO-@- @-Y
12 L5

wherein R' and Q, L' through L have the meaning given in claim 1, and Y denotes -OCF2H or -OCFs.

50

s5 Patentanspriiche

1. Flussigkristalline Zusammensetzungen zur Verwendung in einer verdrillt nematischen Zelle, bei denen
es sich um ein Gemisch aus einer Gruppe (A} mit siner oder mehreren Komponenten mit positiver

R T

22



R-QCOO f Y CD 10 worin
Rl  einen” Al kyl- odor Al kenylresteEm0oB949808B1s bis zu 16 G Atonen, worin

ei ne oder zwei nichtbe- nachbarte CHZ Gruppen auch durch -0-, -S-, COO
oder -0-CO ersetzt sein konnen, OCFs, OCHF2 oder

0 ei ne Gielphtrischer Anksiropie | (Ad) ctisd mm <B)zo“tmf eF e'f'e'lseé?" E%IPW?"&%'H"

Li ganden L' Eﬁ“galﬁﬁ'epmﬂ??ﬂercﬁ"l@@ﬁ'ﬂ@?'g;i': R& f;’g bede ten 25 2.
FI I'ssi gkri st al Ininestons SIngHRmRABere iy SHPRALH * A Sils Pptier y2aqur

gekennzel chnet, daB m ndestens eine Korrponente aus G uppe (A) ausgew hi t
i sti_aus®den Ver bi ndungen der r I

Al Kyl 0000 la . #1F Alkyl Ocoo- Y
PR Ri-Q-COO- |&ZCDb@LY @

lc 45 NI % LS

Id 50 Al kyl CICOO & Y

lc worin VY die angogebene Bedoutung besitzt und Al kyl einen Al kylrest mt
bis zu 16 KoRbgnstof fato- men bedeutet. 55 3 Fllssigkristalline
Zusanmrenset zungen gk Ik BEbE AlkeryBest mit geweilsisls zu AN PiAldoler, whrin dies od®y 2\wki dightbd
gokennzei chnet, dafclibafe Chilebiragpbii Al HarchNoR, 594 1CO0-@dérAQCOd erset@seip [kiane®, nehr

al s + 6sbetragy. 26N, OCFEROBF3&#ér OB8 Bl 4. Flflssigkristalline

Zusammenset zungen ebgecdruppe dekgdtnshs ei nem der Anspr~che 1 bis 3. dadurch
gekennzei chnet, daB di e diel ektrische Anisotropie (Ae) der Gruppe B -4 bis

+3 betrigt. 5. Verdrillt nemati te o
fl Ussigkristalline Zusanmenset zm'm&gé% 5?41, ’

_ 20
\/.

und einer der seitlichen Liganden L' bis L* F und die anderen H und
L5 F oder H bedeuten.

25 2. Flussigkristalline Zusammensetzungen nach Anspruch 1, dadurch gekennzeichnet, da8 mindestens eine
Komponents aus Gruppe (A) ausgew&hit ist aus den Verbindungen der Formeln la bis le:

| F

% AlkleCOO-@-@Y Ia

. Ayt )c00-@)- Y B
Lk

F

~o Allt{yc00-0)-O-¥ Ie
F

X | Alkt{ ) c00-@)-{0)-¥ 1

o Alkyl OCOO--Y ok

worin Y die angegebene Bedeutung besitzt und Alkyl einen Alkylrest mit bis zu 16 Kohlenstoffato-
men bedeutst. :

55
3. Flussigkristalline Zusammensetzungen nach mindestens einem der Anspriiche 1 oder 2, dadurch

gekennzeichnet, daB die dielektrische Anisotropie (Ae) der Gruppe A mehr als +6 betrigt.

23 KA, A
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5 - -der AnsprUche 1 bis 4. 6. Zelle nach Anspruch 5, dadurch

gekennzei chnet, ‘daS der Verdril | uERjewBs a8 Bxwi schen 160 und 300 liegt. Oo
7. \Verbi ndungen der Fornel I, 15 Rl - Q@ COO
-Y worin RI_ O und LI bis L5 die in Anspr uch 1 angegebene Bedeutung

besi t zen 4unklissighnstalline, Zugmmensefzungen nagh- é{ F’%vé’ﬁﬂ'ﬁ’ﬁ"& adurch
Conposi t | ongel',‘?’lné?ﬁf‘?ﬁ q‘i‘gd'ﬁdlﬂ?rlﬂ%’hﬁf"?'ﬂ'%‘{“@ da gppa,l? B@I‘l‘iﬂeg H6mat i que A
torsion : 0 | usl eurs
composants T stehafighe Mo ehnators 85 AeHParalip Mttty (6 ek ot
growpe (B) ge un ou p u5| eurs conposants presentant une ani sotropie

di el ectrigqu r [ oupe
(A oot L?ﬂ g:élg%%h (ﬁgprﬁ Of%fﬁdhsg%gaaﬁi%.cﬁr%t %Hf d@rWe%lldﬂﬁsMel%Q%@%}ﬁ 360 urfdtao8

(-Y 35 dans laquelle R est un radical al kyle ou al kenyl e ayant chacun
jusqu' & ¥ éreRdRge-daf@sel I,equel un ou deux groupes CH2- non adjacents de
ces radi caux peuvent 8tre renplaces par -0-, -8-, -COO, ou 40

-O0CO, Y est CN, OCFa, OCHF2, ou CFs O est un groupe de formnule 45
Qou QJSCHZCHZ(O et un des Ilgands | at ebhux LL¥a LA ®est F, |les autres sont
H et 50 L5 est F g u(?-i(g _S&Lrlstalllnellqwde

sel on #8a revendi cation 1, caractelis au noi ns un conposant du
groupe (A) est choisi parm |es conposes de L¥ormles la a le 55 EP O
394 906 Bl

worin R, Q und L' bis L® die in Anspruch 1 angegebene Bedeutung besitzen und
20 Y -OCFzH oder -OCF; bedeutet.

Revendications

1. Composition cristalline liquide utilisable dans une cellule nématique & torsion constituée par un
25 mélange d'un groupe (A) de un ou plusisurs composants présentant une anisotropie diélectrique
positive (A¢) et d'un groupe (B) de un ou plusieurs composants présentant une anisotropie diélectrique
neutrs, caractérisée en ce que
au moins un composant du groupe (A) est un composé de formule |

L4
R1-Q- COO- l@ ®

dans laquelle
R'  est un radical alkyle ou alkényle ayant chacun jusqu'a 16 atomes C, dans lequel un ou deux
. groupes CHz- non adjacents de ces radicaux psuvent &tre remplacés par -O-, -8-, -CO-O-, ou
' -0-CO-,
Y est CN, OCF3, OCHF2, ou CF3
Q est un groupe de formule

: OO0 e Oemend

et
un des ligands latéraux L' & L* est F, les autres sont H, et
50 LS est F ou H.

30

35

2. Composition cristalline liquide selon la revendication 1, caractérisée en ce que au moins un composant
du groupe (A) est choisi parmi les composés des formules la & le

55

! A O P A



al kykQ GOO-- Y la 5 alkyl 0COO-( I--1b NF 10 F al kyl OCOO- i D&Y

| c 15 al kyl OCOC0 &QD- Y EP 0 394 906 B1 Id 20

al kyl QCOO- 6% Y | e 25 dans | esquelles Y a
| a signification donn6e et al kyl indique un radical alkyle ayant jusqu'a 16
atomes C. 3. Conposition cristalline liquige selon au noins une des

revendi cations 1 ou 2, car 6ri soe uo | "anisotropie dielectrique
(Ae) du groupe A est sualky HCE} {@ﬁ%(éﬁ: Conposition*@ristalline

| i qui de_sol on au noi ns une des revendlcatlons 1 a 3, caracterisoe en co quo
| * agjsofropie di6lectrique (Ae) du groupe est de -4 a + 3. 5. Collule
nematique & torsion contenant une c E; ifon cristalline liquide conforne

a. lune au noins 35 uyug:pa Yl & 4. 6. Celllble salon |a
revendi cation 5, caracteris&”en co |l e de torsion est conpris entre

160 et 300 * C. \..J 40 7. CbnposGs de formulo 1, R -Q COO 5QY-Y
dans laquelle R oet0O, L' L5 ont la signification donn6o dans |a
revendi cation 1, et Y represente -foCF2H ou -OCF3. 50 55 25

25*111111111111111111 lglﬁyl@CO% @-@«Y S * I

15

F
alklecoo-@-@-Y 1d

20

F
aMIOCOO-@@-Y Ie

dans lesquelles Y a la signification donnée et alkyl indique un radical alkyle ayant jusqu'a 16 atomes C.

25

8. Composition cristalline liquide selon au moins une des revendications 1 ou 2, caractérisée en ce que
I'anisotropie diélectrique (A¢) du groupe A est supérieure & +86.
30
4. Composition cristalline liquide selon au moins une des revendications 1 a 3, caractérisée en ce que
I'anisotropie diélectrique (A<) du groupe B est de -4 & +3.

5. Cellule nématique & torsion contenant une composition cristalline liquide conforme a l'une au moins
35 des revendications 1 2 4.

6. Cellule selon la revendication 5, caractérisé en ce que I'angle de torsion est compris entre 160 et
300°C.

\/ 40 7. Composés de formule |,

LI L3 L4
0505
45 L2 Ls

dans laquelle R' et Q, L' 3 L5 ont la signification donnée dans la revendication 1, et Y représente
-OCF2H ou -OCFs.
50

55
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