-Descrlptlon For |iquid-crystal di spl ays of the nematic twi sted- cell tyr

al so cdl I'ed TN displays, it is known that nema- tic |iquid-crystalL

_ naterlals havi ng positive dielectric constant ani sotropy, also called
poswtlve DCA, are required. 5 The DCA or1Ac is defined as [err]e =

where " is tmng}eﬁec5ﬁic constant (DC) parallel to the Iongltudlnal

nDLecuIar axis and el IS

DC. per pendi cul ar to the nolecular axis. Fo

pe,

®

N .
nul ti pl ex operation ofégﬁcﬂ’%%P?scr%§§15e$b%ﬂl§XF pbsthoitemphic akwisted- -
CharacterlstlCcélhetwﬂe;heltdiGmbséwﬂtm displays, it is ‘known"that nema- .-

10

15

tic l1qu1d-crystal mater1als having positive d1electr1c'

constant an1sotropy, also called pos1t1ve DCA, are requ1red
_The DCA or Ae is defined as Ag = e" - sl , where " is

. the dielectric constant (DC) parallel to the long1tud1nall '
- molecular axis and el is the bC perpend1cular to the |

molecular ax1s.

For mult1plex operat1on of such cells, a steepestf

is desirable in add1t1on, is e.-a change in l1ght absorp-
t1on properties on change of the field voltage applied
which is the most sudden possible.  This can again be

,favoured by opt1m1zat1on of two selection cfiteria'for
‘the available an1sotrop1c substances, nauely (a) a smal- g

o lest possible value of the ratio of the elast1c1ty con-
stant for flex1on and extens1on, also called the k33/kqq

20
" the Literature (Gharadjedagj1,'F. et al. in Rev. Phys._

25

. 30

value, and (b) by a smallest possible value for the ratio
of the DCA (Ae) ‘to DC perpend1cular to the nematic. axts
(e]), i.e. the Ae/el Details on this can be found in

Appl._11/1976l467 Metz, A. R. 1n SID D1gest, Techn.

Dev. Ed. 21/1974/146) .
For.selection of an1sotrop1c compounds accordlng

- to the cr1ter1a ment1oned, two types of an1sotrop1c com-

-poss1ble contrast’ character1st1c line of the LC- substance

Papers, IX/1978/70 and Alt, P.M. et al. in IEEE" Trans. El{'

pounds are currently avallable, these conta1n in each case

two or three rings and have . the follou1ng structure'

00@
0’0@

Type Iz



is deSirable in addition, i.e. a change in | i'ght-absorp- tion properties on
charige ‘of the field voltage applied which is the nost sudden possi bl e.

Thi s can agai n be favoured by optlnlzatlon of two selection criteria for o
t hesavai | abl e ani sotropi c substances, namaFy (a) a smal- |est possible _

value of the rBXP® bf:the elasticity con- stant for flexion and extensi & )

al'so call ed the k33/kl11 value', .and (b) by a smallest possible value for -

the ratio of the DCA ([err]e) to DC pespendi-cul z 0 the nematicaxis 20
([efr]l), i.e. the Alerr]/[err]. grPe 3 _gf . cab be found in the
literature (CGharadjedagji, F. et al. Rev. ‘PN T '

5 - in wh1ch a1, a2 and a3
matic or cyctoal1phat1c r1ngs, such as benzene, pyr1m1d1ne'”
fand trans- cycLohexane rings; X2 and Y2 are so- caLLed,brldg-;

' ing groups, such as -co00-, -CH=N-, --CH20- =N=N-, -CHZCHZ- '

b'are so-called wing groups,

are carboaromat1c, heteroaro-

or a. s1ngle bond, and Ra and R
_10 'such as akal, aLkoxy, alkanoyloxy or akaLam1no groups,
- --uhose akaL part generaLLy conta1ns 1 to 12 ¢ atoms 1n a
L1near or branched chain. _ '
Due to the comparat1vely strong poLar1zat1on R3/CN.
. in the direction of the long1tud1naL moLecular axis (nemat1c'
15 axis or d1rector), substances of type I offer h1gh posi-
| _t1ve DCA values and accord1ngly Low threshold_voltages,
'but-haue Ae/sl values'uhich are'disadvantageousty high
for multiplex operation and k33/k11 values which are reLa-
_ tively high and L1keu1se d1sadvantageous for this purpose.'
_ 20 -The contrast character1st1c Lines of these substances are
A ' 'reLat1vely flat. | e '
' ' : . Substances of type 11 are less poLar or nonpolar
and have the smaLL Aa/el values necessary for steep -con-
. trast character1st1c Lines with k33lk11 vaLues which are -
25  small compared to substances of type 1 (at a comparable
chain length). Furthermore, the v1sc051ty of substances
of type Il is Lower than that of type 1. e
' For all these reasons, an1sotrop1c substances of_
~ type II are. essent1aL as ‘components of Le m1xtures for
.30 muLt1pLex operation of TN displays. . '
o | An essent1al d1sadvantage of the known an1sotrop1c R
substances of type II is the1r pronounced tendency towards'



Appl . 11/ 1976/ 467; Metz, AL R in SID Di gest, Techn. Papers | X/ 1978/ 70 and
"Alt; PM et aL. in |EEE Trans. El. Dev. Ed. 21/1974/146) 25 ' - For

sel ection of anisotropic. conmpounds accordlﬂg to the criteria mentioned, g -2_
types of anisotropic com pounds are curre tTy avail able; these contain
~‘each'case two bormhteenroﬁgsmend1havbasee,f®h|parngcstaucwMem thype |: 3

[err] o substances have reLat1vely Long wing groups, for exampLe “f fw '
' : alkyl parts of some Length. Reference should be made here
: to. values which are known from “the L1terature, for exam-
S5 ple "Fluss1gkr1stalle in TabeLlen" LLiquid crystals in
' tabLes] VEB Deutscher Verlag, Leipzig, 1974. _
_ ' The appearance of smectic phases in an1sotrop1c
"compounds narrows the range of the only nematic phase
| uhich is suitable'for ™ displays-or'causes this phase to
.10 disappear.completely: . ) '_f.
- ' The object of. the invencion is to specify new
anisotropic compounds of type I1 in which the tendency
- touards formation of smectic phases is suppressed or
o eL1m1nated, the criterion for this is fhat'a suitable com-
15 "pound has a nematic phase at all or that the temperature
‘range of the nematic phase increases in fhe case of com-
parable structures. j" ,- | _ o : ' |
_ " surprisingly, it has been found that this can be
'ach1eved in the case of a prectsely Limited group of com-"
20 - pounds of type 11 by 1ntroduc1ng at Least one so-caLLed o
_ Lateral substituent onto a ring in’ the basic structure.
‘The an1sotrop1c compounds -of type I1 used in the
'Liduid-crystat m1xtures accord1ng to the 1nvent1on and
hav1ng a nemat1c phase are character1zed by the formuLa.

25 (1)

(1

_ _ In'thgs formuLa,'A'1s a cychc rad1cal accord1ng
‘to one of the formulae (sic) (10), (1) or (12> .

12



-2f;TYpe [1: [err] [err] -3- formation of ' snmectic phases, in partlcular
when t lhese subst ances have.relatively | ong mﬁng groups for exanple

e T . : ' - '-'—4- : . .
L oo where the” formula (11) may . be e1ther a 2 5- L1nked pyr1m1-'é§§?
' d1ne ring or a 5,2- L1nked pyr1m1d1ne ring. - : ST .
. The cycL1c radical of the formula (12) is always '
_ preeent in the trans- conf1gurat1on indicated by the dot,
5 so long as R1 is not the hydrogen atom and, accordlngly,
no c1s/trans 1somer1sm ex1sts. '
The bridging member Z in formula (1) is a s1ngLe
bond, the ethylene group (- CHchZ- » the methylenoxy '
~~ group (- CHZD -) or the oxymethylene group = OCHZ-), unless
10 excluded beLou. _ ' :
' ' ' The 1nd1ces have the foLLow1ng mean1ng. ‘n is 1
’or'Z} p is zero, 1 or 2,_and r is zero or Te - | |
The minimum of one LateraL substttuent X ‘which is
o 'essent1al to the invention is haLogen, i.e. fLuor1ne,
15 ‘chlorine, brom1ne or iodine, or methyl (- CH3) or nitrile '
b'_ (-CN). If the molecule in formuLa (1) contains several . _ _
'Lateral substrtuents X, these may be 1dent1cal or d1ffer- S
ent.’ _ . ' ' -
_ | At the same time, the foLLou1ng prov1sos appty to
.20 .compounds of the formula C1)e P _ .
- (A) A methyLenoxy or oxymethylene group is not bonded
directly to the C. atom of any of the aromat1c radicals of
 the formulae (sic) (10), (11) (13)_ (14) or (15) present
- in the molécule of formula (1); in.other words, the mole- .
25 ‘cule of the formula (1) may:not_containfe_ring of the for-

mula

"uhere Ar 1s a cycltc rad1caL of the formulae (s1c) (10)
: 1_(11) €137, (14) or (15). Th1s is because it has been
- 30 determ1ned that such benzyl ethers ‘and correspond1ng com-

pounds having a group of the formuLa




al kyl 'parts.of sonme. Length. Reference should be nade here to val ues whi.ch -
are known fromthe literature, for exam 5 ple "Flussigkristallein
Tabel | en" CLiquid crystals in . tables]_V B Deut scher Verlag, Leipzig,

_197:4 The appearance of smectic phases-.in ani | sot ropi ¢ conpounds narrows_t@ '
range of 't he. ‘Bnhy‘ﬁénﬂflG"ShéséamhlGh9|9b9uﬁmabke°ﬂed Whladispl ayendr '

causes this thSQaPGslqnthﬁa@ﬁQgruﬁ@ﬁph§B9|Xs IPe1ﬂb1€GL ﬁf h??tbﬂ!entlon :1;
is.to specify Qgﬁlanls&%rog unds of type | - e tendéncy :
towards for.mat of smiét 6°HH§§e “'§h§ﬁﬂﬁfés§88L6Fs t° new compounds

of the. formula- (1) that at Least one x in the molecule of
S.f:the formula (1) 1s methyL 1f onLy one or none of the groups 1’.
' -'R1_and'Rz is a cycl1c radical of the formulae (sic) :
',(13) or (16), at the same ‘time A has the formuLa (12) and
the br1dg1ng member Z. and the opt1onaLLy present br1dg1ng'
'e;member 13 or 26 is a s1ngle bond "_ Coe
10 . For many purposes, 1t is furthermore preferred o
that the cycl1c radical of the formula (12) or the cyclic
_ groups of the formula (16) are in each case not bonded _
. simultaneously directly to an oxYQen“afom on the one'hand -
: | and to an oxygen or n1trogen atom on the other hand
15 o FtnaLLy, it 1s preferred for particularly stable
comnounds of the_formuta (1) that the_aromat1c_r1ngs are _
" not Located'betueen”tuo directly ring- bonded oxygen atoms,
-,1n partvcular when a Lateral subst1tuent x = CN is attached -

to this ring.

”) 2

and R may - be 1dent1cal or different and are _
ﬂhydrogen atoms, alkylt, alkoxy, alkanoyloxy- (Atk-C(0)-0- =) or N

~-alkylamino. (ALk -N(H)=) in each case having 1 to 12 C_atoms._

" in the alkyl part; the akaL part may be Linear or bran-

| ' 1 and/or RZ may further-_

20

‘ched ‘and is optionally ch1raL; R
25 more be a cyclic group of the formulae (13) to (16):




L

elimnated; the criterion for this is that a suitable com .15 "pound has a

nenati ¢’ phase at all or that the tenperature range of the nematic phase
i ncreases in the case of com parable structures. Surprisingly, it has b
f oudd t hat - this.can be achieved in the casé of a precisely linmted group

com 20 - poundsaof tygan khebyommhh?dgfrﬁgtﬁrgbe$§;(g%?szgpgapé g Iq%%
irbfspéuﬁptuggg in thegp:qU|g%3r3%?5L"ﬁfx@6ﬂé§°&€@oﬁ&PH@ Feftﬁéelnventlon fl
and haV|ng a n&uAtiie. BhasedaRe,cMaracBadlzedrhyabhepﬁerﬁuba above, :
' .. and the br1dg1ng groups 23 to 26 have one of the mean1ngs
5 specified for Z, it be1ng possible for the mean1ngs of 4
on the one _hand and Z3 to Z6 on the other hand to be 1den-"'
tical or ‘different 1n a molecule of the formula .
‘In general, the compounds of the formula (1 may
be d1nuclear, tr1nuclear ‘or tetranuclear, and preferred
10 new compounds accord1ng to the 1nvent1on have the formulae
'(22) to (33) specified and deflned in patent Cla1ms 2- 13
- L1qu1d-crystal mixtures which contain at least
~ one compound of the formula (1), e.g. one or more compounds ,f
_ of the formulae (22) to (33), are accord1ng to the 1nven-'
- 15 tion. This is descr1bed in greater deta1l below.
In a group of preferred compounds accord1ng to
'the 1nvent1on, X 1s the methyl group. In another group
of preferred compounds accord1ng to the 1nvent1on, X is .
fluor1ne, chtorine, bromine or iodine, fluor1ne and chior-
20 ine being particularly preferred o '
In a further preferred group of compounds accord-
_1ng to the 1nvent1on, X is the nitrile group._
If the compound of the formula (1) has a large
Lateral dipole moment,'wh1ch, for .example, may be the con-'
:ZS__sequence of two or ‘more X as n1tr1le and/or halogen,_1t
o '.u1ll generally also have a large, negat1ve Ae and can
AL - then be. used, for example, for Liquid-crystal displays
L which operate accord1ng to the so-called inverse guest/
;host effect or can be- used for certain types of dynam1c
30 scatter1ng cells, DAP: and HN dlsplays.___'" .
' ' ' Compounds accord1ng to the 1nvent1on contatn at:
'least one lateral subst1tuent X, but may also contain tuo _
': or more lateral substltuents X, where the part1cular mole-"'ﬁ
culte (1) may carry jdentical or different, lateral sub--l
35ﬁjst1tuents x, for example methyl plus halogen, methyl plus
. '-n1tr1le, halogen plus n1tr1le or methyl plus halogen plus
_ n1tr1le. . S ' , ' :
" The compounds of the formula (1) are based on_ the -
;'_knowledge that 1t is essentlal in order to prevent or_\



(1) [err] In this fornula A" is a cyclic radical according to one of
-the fornulae (sic) (10), (11) or (12) -4-. where. the formula (11) may be
either 'a 2,5-1inked pyrini- dine ring or 3 5, 2- I|nked pyr|n1d|ne ring. .T?:,-

ycFic radlcal of the: formula (12) is al way's
.Cyc S uppress the ten%ency towardé format1on of smect1c

phases in certarn compounds of type II that the LateraL
substituent or the lLateral subst1tuents must have a cer-
ta1n, but not too great, bulk; the Lower Limit for the
'5  bulk of Lateral subst1tuents uh1ch are su1tabLe accord-
' ing to the invention depends on the tendency of the bas1c
structure II (i. e. formula (1) without Lateral subst1tu-'"
~ents X) towards format1on of smectic: phases.- In general, .
, 1ntroduct1on of a Lateral or several Llateral: substituents
10 X having a relatively Large bulk compared to the corre=
) spond1ng basic: structure without a lateral: subst1tuent
- Leads to a reduct1on of the clear point; for dinuclear
'compounds of the formuta 1), the less bulky Lateral sub-. .
- Stituents fluor1ne, chlorine and methyl are therefore pre-'
15 ferred. The bulk of the subst1tuents X 1ncreases approxx-
© mateély in the follou1ng order: '
| F<ct<c|-|3'~ar<x<cu
- Two synthet1c routes are suitable,. in part1cuLar,
- for the preparat1on of the compounds (1, nameLy, f1rstLy,
20 introduction of the desired substituent(s) X' into the ap-
~ propriate basic compound for example by chLor1nat1on or
' brom1nat1on,_1f appropr1ate with subsequent repLacement -
of a substituent X, such as chLor1ne, by another, such as
'fLuor1ne, by means of halogen exchange, or by reactvon of
25 an appropr1ate hatogen compound u1th metaL cyanide 1n '
_ " order to. 1ntroduce the n1tr1Le group. In- an analogous .
A - _fash1on, a carbonyl group can be introduced into the ap-
_ propr1ate basic compound, for example by catalyzed reac-”_'
”_'t1on u1th a formylat1ng agent, such as oxaLyL chlor1de, '
30 and then reduced to the methyl group. _ o
| " The other synthetlc route comprises bulld1ng up
the compound (1) by us1ng part compounds uh1ch are aLready'
. prov1ded u1th appropr1ate subst1tuents X and comb1n1ng
L them, for example, by condensat1on.__
'35_ Furthermore, to modvfy the u1ng groups R1 to
| '§6, a compound accord1ng to the 1nventton can aLso be _
"converted 1nto another compound accord1ng to the 1nvent1on jf
by . methods uh1ch are knoun per se.: o -



_is”not~ the hydrogen atom.and, accordingly, no cis/trans isonmerismexis
The .bri dging nenber Z in fornula (1) i s agingle bond, the et hylene gr

(-G@H2CH2-), the nethylenox or. the ox Lene grou
(-0OCH2-), unless 10 g’apo’\ﬁ amgﬁ)tr?cﬂtc‘éhg o?'l%aﬁ'h‘b‘? | _
meaning: . -n i orl m :h;e mbeimrd) byl mytra:dsarﬂwalogmeserm orhdlse Ther ntrne mum -~ ‘

of one Lat er al ~pStdiGhlind$ Wi/} dab (5 U ing % duboU LN PIhg Sy i-

hal ogen, orlne
' : midine nucLe1 are described, for example, in DDR Patent

:5: '95 892 and German OffenLegungsschrxft 2, 641 ?24.

. ' The following react1on equat1ons, in uh1ch the
'_generat symbols have the meaning spec1f1ed in formuLa (1,
f are given as generaL examples of the preparat1on of the

preseht in the trans-configuration indicated by the dot, 5 SO Iong'a§§§$

'neu an1so¢rop1c compounds.

10 EQUATION A | _ -

o o . Fricdcl-Craft _
L S - L reaction with R COCl/A1C13
: : (acn--nz_,'_',-

2

&

wolffxihchhor"

Co _ S o _f'; R d1rect halogenation using f .
A~ ey er B .

2

c1- 'o_r  Br

Nitrilation'accordingmto Gra Transhalogenat1on accord1ng '

cucy | et al, J. Chem. Soc., - .| to  Gerstenberger
| Perkin Tr;ns,'2/1976/97 , ‘et al. Ahgew. Chenmie
. ' . - 93/1981/559



- 15 .chLorine, brom ne or iodine, or nefhyl (-CH\.3)
the nmolecule in formula (1) contains several. later
may be identical or differ- ent. At the sage_tine,

appfy to 20 - cg g@gqqgﬁ gf the fornula (1): (A - - :
.oxynet hyl ene g .bonded directly to the C atom of “any of the

~aromatic radicals of the fornul ae (SIC) (10), (11),
present in the. nol.ecul e of formula (1); in other wo

- of the formula (1) may -- contall Q rlng of the fo

or
al

nitrite (-CN)..

substituents X,

A nethylenoxy or

| 'f
t hese

the follow ng provLs%§§>_ :

(13),
rds,
r-

-

(14) or"

the nol e-

Formylatton accord1ng to Reiche _
et al, Chenm. Ber. 93/1960/88 '

f o=
Posos

EQUATION C.

v | '-Rs .' o 2 ° z.@ 2: ‘. |

condensat1on

L

R8Oa -0 2* |

Hydrogenation Hdec (s1c)

oM, m
'LZ:

2 6

=Z_)

leaving
' groups

€15) ..

25

cute



nula where Ar is a cyclic radical of the formulae (sic) (10), (11),

(13), -

(14) or (15). This is because it has been 30 deterni ned that. such benzyl

- ethers and correspandi ng com pounds havi_n gad-group of the fornula

= im which Ar ga% 2 have t he abovenenti oned neaning, tend towards
ainstabjllty_mh : Na8 or in liquid crystals.. . . -~ . . .

HCifﬁN

B
- "j_using
oe® -
- -
C=-R .
mco-R
5C20-C

EouArou'E.
H C OCH
. Pyrimid1ne-ring synthesis
‘using - '
ncl-su\\"
" Neop!
HZN_
&ﬁi 5 f" The compounds of the formula (1) can be used in’

Pyrim1d1ne-r1ng synthesis

&

-~

an anaLogous fash1on to the knoun compounds of type II for.
'~-Lc mlxtures 1n TN d1spLays u1th mult1plex operat1on, and _
'offer the advantage in th1s use that the problems of smec- .

_ ';t1c phases can be eliminated or substant1ally reduced
0 . Lc mixtures accord1ng to the invention can con-

'ta1n one or more .compounds of the formula (1) for exam- -

"_pLe_xn_proport1ons of, '1n total, up ‘to about 60 mol %,
where the proportion of the 1nd1v1duaL compounds of the

- formula (1) compr1ses up to about 30 mol % of the m1xture.'
_15_-As the rema1n1ng proport1on, the LC m1xtures accord1ng -
- to the. 1nvent1on usualLy conta1n one or, preferabty, seve- .

raL knoun compounds of type I.



(B). ~The proviso furthernore applies to new conpounds of the- _
formula(l).that at least one X in the - nolecule of 5 the formula (1) is
met,hyl if only one or none of the groups R1 1and R2 is a cyclic radical
the*f or nuLae (src) (13) or (16), at the samt'tTne A has the formula (12)
and the brjdging nenberT&?aﬁdltMQ1m@tenmm¢lgspsesemttbrfdgtmgrnEUb@ﬁtZ3te

Z6 is a singlefonsh .- rp t her nor e
preferred that ‘the . c %%?%1?%d|ca Qﬁ %#ﬁ%l Pfﬁgst*éstif E@%ITE &roups
of the fornui-a QMK ¢ SRACH b%f%e”hoi mmtsq»mttémlmuemytmmehly to

-an Oxygen at0n1tﬂetdvhﬁﬁﬁkfﬁﬁeitemperatures (° c). between the symbols
5 c (crystall1ne), S (smect1c), N (nemat1c) and I (1sotrop1c)
" Example 1 - ' o

_mental chLorlne to form 3- chLoro -4~ hydroxy 4'-pentyld1—
phenyl, and converted by condensatlon with n- hexyL 1od1de,

10 -into a compound of the formula (N, nameLy 3- chLoro 4=
' hexyloxy 4'-pentylb1phenyl of the formuta (100)

€100).

€101 -

15  was prepared 1n an - analogous fash1on; but uwthout chLor-'

4~ Hydroxy 4'-pentyl d1phenyt was reacted with eLe- -

1nat1on. 1nvest1gat1on of the mesophase temperatures gave'

rthe surpr1s1ng f1nd1ng that the compound of the formuLa_
. _ :(100), with ¢ 1.7 N 11.1 1, exh1b1ted a purely nemat1c
A“. ' 'mesophase, whereas the comparison compound of the formula
.20 '(101), with ¢ 82 S 84 I, had no nemat1c phase and was
"~ smectic. over ‘the entire mesophase range. '
'Example 2 _ N ' '
- A compound of the formula (200)

(2000

pZS' uas prepared by the method spec1f1ed in Example 1'and i
-._compared to the correspond1ng compound of the formuLa_
-(201) ' ' ' B



*  and to an oxygen or nitrogen atomon the other hand. 15 -

Flnally it is preferred for particularly. stable conmpounds of the formula - - -
(1), that the aromatic rlngs are not. Ioca&ﬁ ‘between two directly '

ri ng-bonded -oxygen atons, in. partlcular n"a |l ateral substituent X = QEE?
is attached to thIS ring. '20 - . - Rl and R2 nay be identical or _
different and are. hydrogen atons, aIkyI alkoxy aLkanoyl oxy (ALk-C(O)- o)

or: aIkyIamno(ALk N(H)-) in eaghreqse | gltolZCatoms |nthealkyl'

part; the alkyl part may becll' hed'and i's bbﬂnbnally chlra
Rl and/or R2 may further="11"§ OC,H

4 9 .

Compound (200) proved to be monotropic nemat1c

(c 38.1 N (7.5) I), uhereas compar1son compound (201) had
only smect1c mesophases (c 37 s 80 1s 88.1 1).
Example 3

The compound of the formuta (300)

- (300)
prepared by ester1f1cat1on of 3-chLoro-4 hydroxy 4'-pentyl-
diphe- nyl proved to be monotrop1c nemat1c (C 22.3 N (=5) I)
‘whereas the compound of the formula (301)
(301)
‘had an merely smectic mesophase (c 45 7 S 87 4 I)
&g’_'. "f Example 4 The new anisotropic compound of the formuLa

| (400)

(400)

-.__exh1b1ted no smect1c phase, whereas the compar1son com-
- pound of the formula (401> ' )



25 nore be a cyclic group of. the formuLae (13) to (16): [err] .- 6- In
the*formula (sic) (13) to (16), the wing groups R to R6 have the neanings
nentj oned above for the non- cycllc Rl and3zR2; X, p and r are.as’ speC|f|ed
abdve, and. the_brldglng groups Z to Z6 have one of the neanings-
specified for Z, it belng possnble for the meani ngs of Z :

(4011

had an excLus1veLy smect1c mesophase (C 30 6 S 47.7 I)
.Example 5 ' S
The new an1sotrop1c compound of the formula (500)

had no smecttc phase, uhereas the compar1son compound of

the formula (501)
(501)
" had an excLu51vely smect1c mesophase (c 39. 5 S 189 2 1)Y.
10 Example 6 o ' ' '
' The new anfsotropxc compound of the, formuLa (600)
&;

'hadjnoismectic phase (C 111.2'N'(103).I),_wheheas the com-
| ‘parison compound of the formula (601). |
15 - - R

;had an exclus1vely smectic mesophase (C 106 4 s 185 2 I)

"__Example 7 . :
‘A~ coLd (about 0°C) mtxture of 16 g of oxalyl .
'chlor1de,_45 g of 1,4- b1s (4 trans pentylcyclohexyt)- -



ontthe one hand and Z3 to Z6 on the other hand to be iden- tical or

different ina

the fornula (1) may be dinucl ear, “trinucle

nol ecul e..of the fornula (1)..1n general, the conpounds of

or tetranucl ear, and prefer

10 "< hew conpounds accor.ding to the '|nvent?8n have the. fornulae (22) to
(33) speC|f1edbendedefandd16ngpafeahh£ﬂnoas alﬁaunhumucdtoryGEahnnﬂ&UUmeS.

whi ch contain
conmpounds of t

L 1075, ABFRCRTRPYEEnahe UFs SSTHERAI 1Y of PueSFRodh Thc”

=R

tion. This isseetcynbéb FhegteaﬂeraﬁétalOfbéhomm1khuaeghedpaobrpxeferred
_conpounds acCcopglt PPyt Peached room temperature (10-20 m1nutes) 10 g of

5

anhydrous sod1um acetate and 1 g of Pd/¢C catalyst were

 ‘then added. After expelling the a1r by means of n1trogen,n

hydrogen was 1ntroduced to an excess pressure of 30 bar '

huh1lst stirring the react1on mixture. After about 120
‘minutes at th1s pressure, the autoclave contents were

10

15

warmed to. 50°C. After 30 m1nutes at this temperature,
the reactwon m1xture ‘was cooled to room temperature,_and
the excess pressure of hydrogen was then bLown out, and

~ the autoclave was flushed with n1trogen_and opened.

 The reaction mixture was washed with water, if
necessary with cooling, and”the'separated“off organic

‘phase freed from solvent. - The res:due uas recrystallxzed

20

The product of the formuLa (700)

m<x©._“

obta1ned had a melt1ng po1nt of 555 ¢ (s1c) and exh1b1ted

(700)

.,nemat1c phase up to - 86 5 C._

' _Example 8-

- The two compounds :
2'4fluor0f4 butyloxy 4!7pentyt-dfphenyt

‘and

3'—fLuoro-4 butyloxy 4'—pentyLd1phenyL

,exh1b1t a s1gn1f1cant nemat1c phase, uhereas the corres?-f
',“pond1ng compounds without fLuor1ne in the 2'-.or 3'—pos1- o

30

tion have no significant nemat1c phase. ,
The follouxng compounds may be ment1oned as fur-.

ther compounds of the formuLa (1)-



the I nvention, X is the nethyl group. In another group of preferred
conpounds accordrng to the invention, X is fluorine, chlorine, brom ne or
i odi ne, fluorine and chlor- 20 ine beipg19art|cularly preferred. In a o
.further preferred gr oup -of conpounds accord- ing to the.invention, X |£§§Be
nitrite group.2TflYpeothapbrtitPorrxbedimhemyt (1) has a | ar ge l'ateral .

~di pol e nonent zmhu@@rcior4exgpp@@tymﬁy1pﬁeﬁp@ con- 25 sequence of two or ~ .-
nore X as nrtri ghanplo galg r I t Xw %&Qerally al-so have a Iarge ' :
negative [err] ST %&éﬁf 1Rpe npl e, for liquid-crysta
displays . 3-fluoro-4,4'-dipentyl- diphenyt N ' C : :
. 5 Z'fluoro'4'bropyl 4'—pehtyl'diphenyl
' 21- -fluoro-4-propyl- 4'—pentyl diphenyl
| 3- fluoro -4~ propyt 4'-pentyt d1phenyL
3'-fLuorp 4~ propytl4'-pentyL diphenyl
-.Z—fLugroeﬁfpenfyL-4'-heptyl-dihhenyl
10 2’-fLubro-#*pentYL-4‘-hepfyL-diphenYL'
' '3-fLUoro-4—peﬁtyL?4'-heptytfdiphenyl“
 3'-fluoro-4-pentyl-=4'~heptyl-diphenyl
. Z-chtor0f4-pentyt44'-heptylfdiphenyL
. 2'-chlorb-4-peqtyt-4'-heptyt-di@henyl.
15 3-chloro-4-pentyl-4'-heptyl-diphenyl
" 3'=chloro-4-pentyl-4'-heptyl-diphenyl
e3-fLuoro-4-butyloxy-4'-pentyt-diphenyl
_ S-ftubrOfA-hexyloxy-L'—pentyl4¢iphehyL ’
. 3-fluoro-4-butyloxy- 4'-heptyl'diphehyli
.20 3- fluoro-4 hexyloxy 4'-heptyt dtphenyl
"'S-chloro 4-propanoyloxy 4'-heptyl d1phenyl
~3-chloro-4- propanoyloxy 4'-pentyl- dlphenyl
'3 -chloro=-4- propanoyloxy -4'-nonyl-diphenyl
~3=chloro-4- pentanoyloxy 4'-heptyl d1phenyt
.25 3-fluoro-4- butylam1no—4'-pentyl d1phenyL
_ 3~ fluoro -4~ hexylam1no-4'-pentyl-d1phenyt
e&“; o - 3- fLuoro-4 butylam1no-4'-heptyl d1phenyL
o 2,5~ d1fluoro-4 4'-dipentyl- d1phenyl '
- 2,5- d1fluoro ~4,4"'-diheptyl- d1phenyl
- :30_ 2,5- d1fluoro 4 4'-dinonyl- diphenyl
. 2,5-dichloro-4,4'-dinonyl-diphenyl |
' .2 5- d1fluoro -4-pentyl~- 4'-heptyl d1phenyL_
-2, 5- d1fluoro -4~ heptyl 4'-pentyl d1phenyL'
S -3 5 d1fluoro -4 butyloxy 4'-pentyl d1phenyl
.-'35 ' 3,5-difluoro-4- hexyloxy 4'-pentyl d1phenyl
= '3 5~ d1fluoro -4-hexyloxy- 4'-heptyl d1phenyl
3, 3'-d1fLuoro-4 4'—d1butyloxy diphenyl’
'3, 3'-d1fLuoro -4~ butyloxy 4'-hexyloxy d1phenyl
3 3'-d1chloro-4 4'-d1hexyLoxy d1phenyL



mhlch operate accordlng to the so- called i nverse guest/ host effect or can
be ‘used for .certain types of dynamc 30 ‘scattering cells, DAP and HN '

di spl ays. Cbnpounds according to the invention contain at |east one |at al
substituent ' X, but may al so contain TwhboT. nore | ateral substituents

where the part3p3|?ad1emlero€ﬂ+ﬁexjﬂaxim¥'-G@tffyldbiiﬁm'lﬂf’én dlffeLelnt = o
A i B i e e SR
corrpounds of tﬁé?ﬁmﬂbﬂﬁ’*a&é—@a@bﬂxnmmm) ~diphenyl o
: - 1=-(2- fLuoro 4= pentylphenyL) -2=(4~ pentytphenyl) ethane
5 1- (3-fluoro- 4-pentylphenyt) -2=-(4~- pentylphenyl) ethane
 1-(2- chloro -4~ heptylphenyt) -2-(4~-heptylphenyl)-ethane
1-(3- chloro-k_heptytphenyl)_z (4-heptylphenyl)-ethane
1- (3'fluoro'4 bdtyfoxyphenil) 2-(4- heptytphenyl)'ethane
o 1=(3- chloro -4 - hexytoxyphenyl) -2-(4~ heptprhenyl) ethane |
10 '1 2-bis- (2- fluoro 4-pentylphenyl) ethane
1, 2- b1s_(3_fluoro 4-pentprhenyL)-ethanei -
1,Z-bieé(S-fLUbro-4-bhtytoxyphenyl)fethane"
. 1,2-bis~(3- fLUOr0'4.hexyloxyphehyl)-ethane
L&,t' ' 1,2-bis- (3-chLoro-4-hexyloxyphenyl)-ethane
15 1-(3,5- d1fluoro 4~ butytoxyphenyl) -2- (4= pentylphenyl)-ethane
' 1-(3= fluoro-4- pentanoytoxyphenyl) -2- (4-pentylphenyt)-ethane _
- (3 5-difluoro-4- pentanoyloxyphenyl)-z -(4~- pentylphenyl)-ethane "
- 2- fLuoro -4- propyL 4'-(4—pentylphenyl) d1phenyL ;
‘2=-fluoro-4- pentyL 4'-(4 pentylphenyl) -diphenyl
20 3- fluoro -4~ pentyt 4'-(4 pentylphenyl) d1phenyL
' 2~ chloro-4-pentyl 4'-(4-pentylphenyl) d1phenyL_
3-chloro-4-pentyl=-4'-(4~ pentylphenyl) d1phenyl
2-bromo-4-pentyl- 4'-(4hpentylphenyl) -diphenyl
-3~ bromo 4-pentyl 4'-(4 pentylphenyl)-d1phenyl'
25 2- 1odo-4-pentyl 4'-(4 pentprhenyL) diphenyl
_ _ 3- 1odo—4-pentyl 4'-(4-pentylphenyl) diphenyl ,
_§~€. . .‘V'Z -¢cyano-4- pentyl 4'-(4 Pentylphenyl) d1phenyl (31c) )
B . 3-cyano-4- ~pentyl- -4'~(4- pentylphenyl) d1phenyl o
: 2- methyl 4 -péntyl- 4'-(4-pentylphenyl) d1phenyL
30 3- methyl -4~ pentyL 4'-(4- pentprhenyL) d1phenyl
: 3- fLuoro 4- butytoxy-k'-(4 pentyLPhenyL) d1phenyl (sic)
3- chloro 4- butyloxy-4'-(4 pentyLPhenyL) diPhenyl (suc)
T3 bromo 4- butyloxy—4' -(4- -Pentylphenyl)- d1Phenyl (s1c)
R 3-1odo -4~ butyloxy-4'—(4 pentylphenyt) d1phenyl
.'35 3- -cyano-4- butyloxy—6'-(4-pentylphenyl) d1phenyl
3-methyl 4~ butyloxy-A' (4-pentylphenyl) d1phenyl
3- fLuoro-4 butyLoxy-k'-(B fLuoro 4 butyLoxyphenyL) d1phenyL
3- chloro -4- butyLoxy 4'-(3 -chtoro-4- butyloxyphenyl) d1phenyL
_3 bromo-4 butyloxy 4' (3 bromo -4- butyloxyphenyl) d1phenyl



knomﬁedge that it is essential, in order to prevent or -7- suppress the
tendenty towards formation of - snectlc phases in certain conpounds of type
|1, that the Lateral substituent or the Lat gpal substi tuents nust have@ggb
cer- tain, but_not too great, bulk; the Lower Linmit for the 5 bul k- o¥ :
Lateral substi?uéRge- QﬁgEﬁYbPéY§é|réEré°ﬁ€C6rE“tth*thGﬂél?n@enheonl

~depends on the3¥ﬁﬂﬂﬁﬁ0¥405ut96099S&¢-(3 -methyl-4~butyloxyphenyl)- dlphenyl e
' 2-fluoro-1,4- bis- (4"4"—d1pentylphenyl) benzene |
¢ 51. .5 Sg 62 SA 109.5 N 136.5 I -
5 2- -chloro-1,4-bis-(4' 4"-d1pentylphenyl) benzene
2-bromo-1,4-bis-(4',4"-dipentylphenyl)=-benzene
 2-iodo- 1,4=bis=(4",4"%- -dipentylphenyl)- benzene
2-cyano-1, 4 b1s (4* 4"—d1pentylphenyl) benzene
Z-methyl 1, 4-bis-(4" 4"-d1pentylphenyl) benzene
.10 2,5- d1fluoro 1,4-bis- (4',4"- d1pentylPhenyL) benzene (s1c)
- 2,5~ d1chLoro 1,4-bis~- (4' 4" - d1pentylphenyL) -benzene
2,5~ ~dibromo=1, 4~ b1s (4 4"—d1pentprhenyL) benzene
. 2,5~ d11odo 1,4-bis-(4" 4"-d1pentytphenyl) benzene
. _g'2 5= d1methyL 1,4-bis-(4' 4"-d1pentylphenyl) <benzene
15.ﬁ1 (2-fluoro- -4-pentylphenyl)=~2- (4'-pentyld1phenyt)-ethane
' 1- (3 fLuoro 4-pentylphenyl)-2 (4'-pentyld1phenyl)-ethane
1- (Z—chloro 4-pentylphenyl)2 (4'-pentyld1phenyl)-ethane
_' 1-(3-chloro- 4-pentylphenyl) 2 (4'-pentyLd1phenyL)-ethane
T 1-=(3- bromo 4~ pentprhenyL) -2~ (4'-pentyld1phenyl) ethane
20 31 -(3-cyano-4- pentprhenyL) -2- (4'-pentyld1phenyl) ethane
| 1-(2- fluoro 4-pentylphemyl) 2=~ (3 fluoro 4'-pentyld1phenyl)-
‘ethane (s1c) ' '
1- (2 fLuoro -4- pentylphenyl) 2 (3'-fluoro 4'-pentyLd1phenyL)-.-'
_ ethane : : _ -
_25 _1 4 bis- (B-(4~ pentyl 2- fluorophenyL) ethyL] benzene
1 4_b1s (B-(4~pentyl- 3- fluorophenyl)-ethyll-benzene
W : 1,4-bis-[B-(4ipentyl-2—chlorophenyl)-ethybj-benzene
' ' -1, 4'bis [B-(4- bentyl 3~ chLofopheni[)-ethyLJ benzene
:;_1 4 bis- -(8~ (4 pentyl-Z bromophenyl) ethyl] benzene-
30 :1 4- bls (B-(4- pentyl 3 bromophenyl)-ethyl] benzene
"1 4 -bis- tB (4~ butyloxy -2- fluorophenyl) ethyl] benzene:'
1, 4 b1s CB- (4 butyLoxy-S fluorophenyl) ethyl] ~-benzene
; 1 4-bis-[B-(4-butyloxy-3- chlorophenyl)-ethyl] -benzene’ . _
_ :1 (4'-pentylphenyl) -2-[2- fLuoro 4-(4'-trans pentylcyclohexyl)-'
1 phenyLJ ethane S L : T
”."_1 (4'-pentylphenyl) -2~ tZ chLoro 4-(4'-trans pentchyclohexyL)—'
phenyL] ethane ' : : : ' R
. 1- (4'-pentytphenyl) -2-[2~ bromo -4- (4'—trans pentchycLohexyL)~ L
| 7__phenyL] ethane : -



structure- 1l (i.e. formula (1) without lateralL substitu- ents X) towards
formati on. of smectic phases. In general, introduction of a Lateral or '
severalL Lateral sub'stituents 10 = X haV|ng 3 relativelLy Large bulLk conp.égzb -
to the corre- -sponding basic structure with & a Lateral substituent Leads”
to a reductionlof4fheesttgdphgoiyht -2FE3~diluocioedr (4drtrands pef tiyhe yicdrormielxa L ) -
(1), the less. a sub- stituents fluorine, chLorine and methylL ...
are therefore Bygﬁyth E%@?bgd - The bul k of the substituents X increases -

_approxi - natels A’ fﬁé"FMFEBﬁPM@)G?déﬁ’CPL@fPeﬁﬂ(4"traﬂs DeﬂtleYCthexyl)-

phenyll-ethane . R _ :
5 1- (4'-pentylphenyl) -2- E3 -bromo-4- (4'-trans pentchycLohexyL)—- _

phenyl]—ethane L : .
1 (4'-pentylphenyl) 2 [3- -cyano- 4 (4'-trans pentylcyclohexyl)- -
'phenyL] ethane _ : : : R
_ 1- (4'-pentylphenyl) -2~ E3 methyL 4 (4'-trans pentylcyclohexyl)- -
10" phenyll-ethane - : : : : o
 1=-(4- butyloxyphenyl) 2 [2- cyano 4 (4'-trans pentylcyctohexyl)-
: phenyL] ethane '
_ o 1-(4- butyloxyphenyl) -2- £3 cyano 4 (4'-trans pentylcycLohexyL)—
gﬁu f:'. phenyl]-ethane : ' : L
' 15 1=-(4- butyloxy -3~ fluorophenyl) Z [2 fluoro 4 (4'-trans pentyL-
o cycLohexyL) phenyl] ethane
1-(4~ butyloxy 3-chLorophenyL) -2~ [Z chloro 4- (4'-trans-pentyl-
_cycLohexyl)-phenyLJ ethane ' '
1-(- butyLoxy -3- fluorophenyl) 2 [3 fluoro -4~ (4'-trans pentyL
20 cyclohexyl)-phenyl] ethane (sic) = - .
1-(4- butyloxy 3-chlorophenyl)-2 [S-chloro 4 (4'-trans- ."
pentyl cycLohexyL)-phenyL] ethane - : :
1-(4-butyloxy-3- bromophenyl) -2- [3 bromo 4 (4'-trans pentyL-
cycLohexyl)-phenle ethane
. 25. 1= (4- butyloxy-S—methprhenyl) -2- [3 methyl 4 (4'-trans-'
| o pentyl cycLohexyL) phenyl]- ethane S .
A S B (A-pentylphenyl) -2-02- fluoro 4 (4'-trans-pentytcyctohexyl-
I o methoxy) phenyll-ethane - o L : : _
. (4-pentylphenyl) -2- E3 fluoro-4- (4'-trans pentchycLohexyL-
30 methoxy) phenyL] ethane 41-(5- Pentylphenyl) 2 L2-chloro-
' 4~ (4'-trans-pentylcyctohexyl methoxy) phenylL]- ethane (s1c)
o 1=(4~ pentylphenyl) -2- [3—chloro 4 (4'-trans pentylcyclo-
. hexyl methoxy)-phenyl] ethane I : C
- 5_1 -(4~- trans pentchyclohexyl) -2-(2-fluoro- 4'-pentyld1phenyl)---
35 5ethane, melt1ng po1nt 56°,'cLear p01nt 110° o
1-C4- trans pentchyclohexyl) 2- -(2- chloro 4'-pentyld1phenyl)- -
ethane o : . o A ' '._ .
_1 -(4-trans- pentylcyclohexyl) -2~ (2 bromo 4'—pentyLd1phenyl)-'.";:'

h*_ ethane



Two, synt hetic r
t he conpounds (
substi tuent (-s)

_chlerination or

outes are .suitable, in-: partlcuLar for the preparation of
1), naneLy, firstly, 20 introduction of the desited. _@ZD’

Xinto the ap- propriate ba5|c conpound for exanplLe by
bromi nation, if appropridate 1% 1.h subsequent repl acenent of -

a substituent X- mmwmymcmmmﬂNM@&fWﬂﬂ%&kﬂP@ﬂs
of halLogen exchzﬁgq%or by reaction of 25 an -appropriate hal ogen conpound§

with netal cyani

anaiogous f ashi

order to introduce the nitrite group. In an

b‘rﬂ‘h'dtmm'g/dt)gruqimhe)ﬁaﬁtrmmwu#t'o-dmmmhenyl )— '

proprlate ba5|c§@wmmpund for exanple by catalyzed reac--

5

1- (4- trans pentytcyclohexyl) -2- (2 cyano 4'-pentyld1phenyl)-_h

“ethane

10

1- (4-trans pentylcyclohexyl) -2~ (2 2' d1fluoro 4'-pentyld1phe-.
nyL)-ethane, An = 0.15

1= - (4= trans pentchycLohexyL) 2 (2 2'—d1chloro 4'-pentyld1phe-; -

nyL) ethane o .
1-(4-trans- pentylcyclohexyl) 2-(3, 3'-d1fluoro 4'-pentyLd1phe-.;'

'nyl)-ethane

15

1- (4-trans pentylcyctohexyt) 2 (3, 3'-d1chloro 4'-pentyld1phe-_:'

nyL)-ethane _ _ _
1-(4- trans pentylcyclohexyt)-z (3 fluoro 4'-pentytd1phenyl)—'

:ethane, An = 0.15 C : o
=4 trans-pentylcyclohexyl) -2- (3-chloro-4'-pentyLd1phenyL)-"-

"ethane

20

[__1 -(4-trans- pentylcyclohexyl) -2~ (3-methyl-4'-pentyld1phenyL)-

ethane _ . _
1= (4 trans-pentylcycLohexyL) Z (3 cyano 4'-pentyLd1phenyl)-'
ethane

" 1-(4-trans- pentylcyclohexyl) 2 (3 3= d1fluoro 4'-pentyld1-

25 __

30

'phenyl) ethane An .= 0.14 . : B
1=(4~- -trans- pentylcyclohexyl) 2 (3 3'-d1chloro 4'-pentyld1-

phenyl)- ethane

1-(4- trans pentylcyclohexyl) 2- (2'-fluoro-4'—pentytd1-
phenyl)-ethane €17 s 33 s4 37 N 108 S 1

1-(4- -trans- pentylcyclohexyl) 2 (2'-chloro 4'-pentyLd1-

'phenyt)-ethane S
_t1 (4= -trans- pentylcyclohexyl) 2 (3'-fLuoro-4'-pentyld1-

phenyl)-ethane, An = 0.15

. 1-(4-trans- pentylcyclohexyl) -2- (3'-chloro 4'-pentyld1-"7'

35

phenyl)-ethane

1-(4-trans- pentylcyclohexyl) -2- (3'-methyl 4'-pentyld1-

'_'phenyt) ethane _ : : :
L 1=(4- trans pentchycLohexyl) 2 (3'-cyano 4'-pentyld1-.

“'"_phenyl) ethane'-



tion wth-a fornylLating agent, such as oxaLyL chloride, 30 and then .
reduced to the nmethyL group. The other. synthetic route conpri ses buiIdi€§E§'
up ‘the conpound (1) by using part conpounds which are already provided

wi th- appropriate substituents X and con®®ntrng them for exanple, by

condensation.- 35(4- ~trans- -pefty L BPEDBRExy L P-200E T YF{ liEr b NU-9G ODSx - tO R6,
a conpound accgngng the |nvené|on ﬂg?also be converted into anet her _-‘

conpound accor heethaBRyi R By hods which dre known per se.
' ' 1-(4-trans- pentylcyclchexyL) 2 (3'-chLoro 4'-butyloxy-

-diphe- nyl)- -ethane
'§ 1-(4-trans- pentylcyclohexyL) 2 (3'-bromo 4" - butyloxy-
 d1phenyL) -ethane SRR
'  1-(4-trans- pentylcyclohexyl) 2 (3'-1odo 4'-butyloxyd1- 
phenyL) ethane ' : .
f__-1 -{4-trans- pentylcyclohexyl) 2 (3'—cyano 4'-butyLoxyd1- _
10 phenyl) ethane. - |
L 1-(4- trans pentylcyclohexyl) -2~ (3'-methyL 4'-butyLoxy- '
- .diphe- nyL) ethane ' -
_ oo '1 (4-trans- pentylcyclohexylethyt) -2-(3- fluoro 4'-butyLoxy-
gﬁh _ | dlphenyL)-ethane L S L o :
' 19 1-(4-trans- pentylcyctohexylethyt) 2 (3'-chloro 4'-butyloxy- -
diphenyl)- ethane
1- (4 trans pentylcyctohexylethyl) -2- (3'-fLuoro 4'-propanoyl-~
oxyd1phenyt) ~ethane ;
h 5 propyL -2-(2- fluoro-4 propylphenyl)-pyr1m1d1ne
20 5- pentyL -2-(2- fluoro-A-propprhenyL)-pyr1m1d1ne'
5- pentyL 2 (2- fluoro-#-pentytphenyl)-pyr1m1d1neh
"S-heptyl- 2 (2- fLuoro—k-pentprhenyL)-pyr1m1d1ne
5= -pentyl-2- (3- fluoro-k—pentytphenyl)-pyr1m1d1ne, C 28 N,
An = 0.18 | B . :
25 -5~ heptyl -2-(3- fluoro-9 heptprhenyL) pyr1m1d1ne
] -5~ pentyl -2- (2- chloro- -4~ heptprhenyt) pyr1m1d1ne
&=f   - §- heptyL -2-(3- chtoro-4 heptylphenyl)-pyr1m1d1ne
o "_5 pentyl -2- (3 -fluoro-4-butyloxyphenytl)- pyr1m1d1ne
: __S heptyl Z (3 fluoro-4 butyloxyphenyt) pyr1m1d1ne
3O 5- heptyL 2 (3 fLuoro-4 hexyloxyphenyt) pyr1m1d1ne,
€ 56N, An 0.17 . e : L el
- 5 pentyL -2- (3 chloro-4 butyloxyphenyl)-pyr1m1d1ne
5- heptyl -2- (3 chloro-4 butyLoxyphenyl)-pyr1m1d1ne N
. :5 heptyL 2 (3 chloro o hexytoxyphenyl)-pyr1m1d1ne
35 S-pentyl- 2 (3- fluoro A—propanoyloxyphenyl)-pyr1m1d1ne
S5-pentyl-2-(3- fluoro 4 pentanoyloxyphenyl) pyr1m1d1ne
5=~ heptyL =2- (3- fLuoro 4 pentanoyLoxyphenyl) pyr1m1d1ne'.-
Sfpentyl -2-(3- thqr0f4.pentanoyLoxyphenyL)-pyr1m1d1ne



Sui t abl'e. basi ¢ and starting conpounds are known or can be obtained by
met hods anal ogous to those for the known compounds. . SuitablLe starting

" conpoeunds. having pyri- mdine nuclei ar escribed, for exanple i n DDR(¢
Patent 5 95, %9§§p nd Ger man Cffenlegungsschrlft 2,641, 724. The fol Lowi

~reaction equat "0

( 1R~ patopyai-8e1 257 LGRIR/-2)- e Y LIS iYRRAAL 1 o oF the

i-n formul a

5%} i (S ade rgederran %ﬁnﬂxﬂgynnhﬁnxﬂﬁruﬁnmmuuynipe0|f

new ani . SOtrOprp%%ng %-%2 fluoro 4-propylphenyt) pyr1m1d1ne

10

IZQ-

30

35

2- pentyL 5- (2-fluoro~4- pentylphenyl) pyr1m1d1ne
2- heptyl 5 ~(2-fluoro-4- pentprhenyL) pyr1m1d1ne.
2- peﬂtyl 5-(3- -fluoro- -4~ pentprhenyL)-pyr1m1d1ne
2-heptyl-5-(3-fluoro-4- heptylphenyl) pyrimidine
2- pentyl 5- (2 chloro—4 heptprhenyL) pyr1m1d1ne

,_2 heptyL -5=-(3~ chloro ~4= heptprhenyl) pyr1m1d1ne-

2- pentyl S~(3-fluoro-4-~ butyloxyphenyl) pyr1m1d1ne

2- heptyL 5-(3-fluoro-4- butyloxyphenyL)-pyr1m1d1ne _
2-heptyl=-5- (3 ftuoro -4~ hexyloxyphenyl)-pyr1d1m1ne (sic)
2- pentyl 5- (3 chloro-4 butyloxyphenyl)-pyr1m1d1ne_'
2-heptyl-5-(3-chloro~4~butyloxyphenyl)-pyrimidine
Z-heptyL-S-(3-chtofOfA—hexytoxyphenyL)-pyrimidine

'Z-pentyt-Sé(S-fluerbhkepropanoyloxyphehyL)-pyrimidine

Z-pentyLéSF(3-fLuopo-4-pentanby(exybhenyl)4§yrimidine__:
2-heptyl-5-(3- fluoro 4= pentahoyloxyphenyl)-pyr1m1d1he

2-pentyl-5- (3 chloro-#-pentanoyloxyphenyl)-pyr1m1d1ne -

2-heptyl=-5-(3- chloro -4~ pentanoyloxyphenyl)-pyrtmtdane : :
1-(5-pentyl- 2-pyr1m1d1nyl) -2~ (Z fLuoro-A-pentprhenyL) ethane-'

1-(S-pentyl- -2- pyr1m1d1nyl) -2-(3- fLuoro -4- pentylphenyt)-ethane
1- (S-pentyL-Z pyr1m1d1nyl) -2-(2- chloro -4~ pentylphenyl) -ethane

1-(5- -pentyl-2-pyrimidinyl)-2-(3- chLoro -4~ pentylphenyl) ethane“
25

1=~ (5 pentyL -2~ pyr1m1d1nyl) -2-(3- fluoro—4 butyloxyphenyl) ethane
1- (S-pentyL-Z pyr1m1d1nyl) 2 (3-chloro-4- butyloxyphenyl) ethane

) (5 pentyl 2-pyr1m1d1nyl) -2~ (3 fLuoro 4~ propanoyloxyphenyl)- -
-ethane ' : o

1-(5- pentyt 2 pyr1m1d1nyl)-2 (3 chloro 4- propanoyloxyphenyl)-:-'

fethane : : ' .
5= (4-pentylphenyl) -2-(2~ fluoro -4- pentylphenyl) pyr1m1d1ne :

S- (4-pentytphenyl) 2= (3 fLuoro -4 - pentylphenyl)-pyr1m1d1ne

§=(4- -pentylphenyl)=-2- (3 ~chlord-4~-pentylphenyl)- pyr1m1d1ne

5- (4-pentylphenyl) 2 (3- fluoro -4~ butyloxyphenyt)-pyr1m1d1ne_

‘5~ (4-pentylphenyl) -2~(3-chloro-4- butyloxyphenyl) pyrimidine

5-(4- pentylphenyt) -2- (3 -fluoro-4- propanoyloxyphenyl)—pyr1m1d1ne ,'

2,5~ b1s -(2- fluoro 4-pentprhenyl)-pyr1m1d1ne
2,5~ bls (3- fluoro 4-pentylphenyl)-pyr1m1d1ne
o 112 5- ~bis-(3- -chloro-4- pentylphenyt) pyr1m1d1ne
.40

2 5-bis- -(3- fLuoro 4 butyloxyphenyL) pyr1m1d1ne-"



10 . EQUATION A [err] 2 - -0- ECUATICN'S [err] Hydr ogenati on H2PdC (sic)

EQUATI ON C |

L T

- .

2,5-bis-(3-fluoro- 4—propanoyloxyphenyl) pyr1m1dine'

- e ®
2,5~ bls (3 chLoro -4- butyLoxyphenyL) pyr1m1d1ne : S o

~

 2,5-bis~(3- chloro 4~ propanoyloxyphenyt) pyr1m1d1ne

10

15

20

as

1-(2- -pentyl~-5- pyr1m1d1nyl) 2 (2 -fluoro- 4 pentprhenyt) ethane
1 (2~ pentyL S-pyr1m1d1nyL) -2-(3~ fluoro 4~ pentytphenyl) ethane
1-(2- pentyL S—pyr1m1d1nyl) -2-(2- chLoro -4-pentylphenyl)-ethane.
1= (Z-pentyl -5~ pyr1m1d1nyl) 2- (3 -chloro- -4-pentylphenyl)-ethane |
1-(2-pentyl- -5- pyr1m1d1nyL) -2-(3- fluoro 4 butyloxyphenyl) ethanei“
1- (2 -pentyl-5- pyr1m1d1nyL) -2- (3-chloro=-4~ butyloxyphenyL) ethane
1-(2- pentyt -5~ pyr1m1d1nyl) 2 (3 fLuoro 4 propanoyLoxy- '

.phenyl)- ethane

1- (Z-pentyl -5~ pyr1m1d1nyl) 2 (3 chloro 4—propanoyloxy-.
phenyL) ethane ' ' '

- 2=(4- pentprhenyL) 5 (2- fluoro 4- pentprhenyL) pyr1m1d1ne

2-(4- pentprhenyL) 5 (3- fLuoro -4~ pentylphenyt)—pyr1m1d1ne
2- (4-pentprhenyl) -5~ (3 chLoro-4 pentylphenyt)-pyr1m1d1ne'

2=(4- pentprhenyl)-S (3~ fLuoro 4= butyloxyphenyl) pyr1m1d1ne .1

2-(4- pentylphenyl) -5-(3-chloro=-4- butyloxyphenyl)-pyrim1d1ne

2= (4-pentylphenyl) -5-(3- fLuoro-4 propanoyloxyphenyl)-

pyr1m1d1ne-
2-pentyl- 5 (2- fLuoro-#'-pentyLd1phenyl) pyr1m1d1ne
Z-pentyl -5-(2- chloro-k'-pentyldvphenyl) pyr1m1d1ne'

_Z-pentyl -5-(2- bromo-4'-pentytd1phenyl)-pyr1m1d1ne

Z-pentyl -5-(3~- fluoro-4'-pentyLd1phenyL)-pyr1m1d1ne
2 pentyl -5- (S—chloro 4'-pentyLd1phenyL)-pyr1m1d1ne
2- pentyL -5-(3- bromo—4'*pentyld1phenyt)-pyr1m1d1ne
2- pentyL -5~ (3-cyano 4'-pentyld1phenyt)-pyr1m1d1ne
Z pentyl -5~ (3'-fluoro 4'-butyloxyd1phenyl)-pyr1m1d1ne

2= pentyL -5- (3'-chloro 4'-butyloxyd1phenyt)-pyr1m1d1ne'

30

'fZ pentyL -5~ (3'-bromo 4'-butyloxyd1phenyl) pyr1m1d1ne
- 2-pentyl-5- (3‘-cyano 4'-butyloxyd1phenyl) pyr1m1d1ne

- 2-pentyl-5- (3'-methyl- 4'-butyloxyd1phenyl) pyrimidine

35

2-pentyl=- <5- (3'-chloro-4'-propanoyloxyd1phenyl) pyr1m1d1ne
S-pentyl -2-L2~- fluoro 4~ (4 pentylphenylethyl) phenyL]-
pyr1m1d1ne_ : o '

5= pentyL -2~ [2 chloro-4 (4 pentprhenyLethyL)-phenyL]—"
'pyr1m1d1ne:__ S o : o
. §= pentyL -2-[2- bromo-4 (4 pentylphenylethyl) phenyt]-

yr1m1d1ne'



groups EQUATION E [err] z 25 The conpounds of - .
the formula (1) can be used in an anal ogous fashion to the known conpou/;» S
of type Il for LC m xt ures in TN di spl ayg3nith mul tipl ex-operation, and__

offer the adva@t%%ﬁ |1t£lf§}§¥%#JE¥(tjy%J¥F %ﬁ?pilethyL)-phenyL]--
yr1m1d1ne o : _ -
- 5= -pentyl- <2- (2- fluoro 4'-pentyld1phenyl)-pyr1m1d1ne Lo
. S5-pentyl-2- (2- -chloro- 4'-pentyld1phenyl)-pyr1m1d1ne_'u
-3 S-pentyl-=2-(2- -bromo- 4'-pentyLd1phenyl) pyr1m1d1ne_ .
"S-pentyl-2-(3- fluoro 4'-pentyld1phenyl) pyrimidine
'S.pentyt -2-(3-chloro- 4'-pentyld1phenyl)fpyr1m1d1ne"_.
. 5-pentyl-2-(3-bromo- 4'-pentyldiphenyt)'nyrinidinet a
5- pentyL 2-(3~- -cyano- 4'-pentytd1phenyl)-pyr1m1d1ne"“
- 10 5- pentyl 2 (3'-fluoro-4'-butyloxyd1phenyl)-pyr1m1d1ne
5- pentyl -2- (3'-chLoro -4~ butyloxyd1phenyl)-pyr1m1d1ne
5= -pentyl-2- (3'-bromo 4'-butyloxyd1phenyl)-pyr1m1d1ne
. 5-pentyl-2-(3'-cyano- 4'-butyl9xyd1pheny()fpyr1m1d1ne
- 35'pentyt 2- (3'-methyl'4'-butyloxydinhényl)—pyrimidine
15 " S5-pentyl-2- (3’-chLoro 4'-propanoyloxyd1phenyl) pyr1m1d1ne
' 72-pentyl 5-[2- fluoro 4= (4~ pentprhenyLethyl) phenyl]-
g-pyr-1m1d1ne
, 2=pentyl-5-[2-~ chLoro 4~ (4 pentylphenylethyl)-phenyl]-
. , '_byr-1m1d1ne o . : \ '
.20 2-pentyl-S-[2- bromo-4 (4-pentprhenyLethyL)-phenyl]-
' "-pyr-1m1d1ne -
2-pentyl-5- [Z-cyano 4 (4- pentylphenylethyl)-phenyl]-
pyr-imidine '
5 (trans -4- pentyltyclohexyl) Z (2 fluoro 4-pentprhenyL)-
- 25 pyr1m1d1ne (sic) S : _ '
. - §=(trans- 4-pentytcyctohexyl)-2 (2 chloro-é-pentylphenyl)-'
— _.pyr1m1d1ne : - ' : B
S " 5-(trans-4- pentylcyclohexyl) 2 (2 bromo 4- pentylphenyl)-(,
o -pyr1m1d1ne R - .
30 5- (trans 4-pentylcyclohexyl) -2~ (2 cyano 4-pentylphenyL)- 1 n'
pyr1m1d1ne o - L ]f':
S-(trans-4- pentylcyc(ohexyl) 2 (2 methyl 4-pentylphenyl)-'__;
'pyr1m1d1ne ' '
5-(trans- 4-pentylcycLohexyL) -2~ (3 fLuoro 4~ pentylphenyL)-
"ﬁs'fpyr1m1d1ne _ - - - o
'.S -(trans-4- pentylcyclohexyl) -2~ (3 chLoro 4- pentprhenyL)-
pyr1m1d1ne_ g : o ' -
5= (trans 4- pentchyclohexyL) 2 (3 bromo 4 pentylphenyL)—
o pyr1m1d1ne ' '



tic. phrases can be elininated or substantially reduced. 10 . LC

‘m xturks- according to the invention can con- tain one or nDre_cqnpounds-
the formula (1), for exam ple in proportlons of, -in total, up to about

mol © X, where the proportion of ‘the i'ndi\A4ua conpounds of the formula (

conpri ses- up1n§1ﬂnnnns¥1+nﬂnB&Kﬁydﬂ&héﬂ)ﬂlﬂz%(SH%yaﬁbii“b SRRy L) -

proportion,. th% *ges accordlng to the invention usually contain one
seve- ra .

or, preferably, known conmpounds of type
5 -(trans- pentylcyclohexyl) 2-(3- methyl 4 pentylphenyl)—

yr1m1d1ne _ : _ : , o

5 S-(trans- 4-pentylcyclohexyl) Z (3 fLuoro 4 butyloxyphenyL)- -

: pyr1m1d1ne _ : : o

5- (trans 4-pentylcyclohexyl) 2- (3 chloro 4 butyLoxyphenyL)-
_pyr1m1d1ne ' ' S : .

. S-(trans-4- pentchycLohexyL) 2 (3 bromo -4~ butyloxyphenyL)- ;'

- 10 'pyr1m1d1ne ' . . o

5 (trans -4- pentylcyclohexyl) 2- (3 cyano -4- butyloxyphenyl)-
pyrimidine . - : T
5 (trans -4~ pentylcyclohexyl) 2 (3 fluoro 4-propanoyloxy-

&J CL phe nyl)—pyr1m1d1ne ' : )
15 §5- (trans-k-pentylcyclohexyL) 2 (3 chloro 4 propanoyloxyphe-
' nYL)-DYr1m1d1ne"" ' - : :
:5 (trans k-pentylcyclohexyl) 2 (3 bromo 4 propanoyloxyphe-
nyl)-pyr1m1d1ne
... 5= (trans -4~ pentylcyclohexyl) 2 (3-cyano-4 propanoyloxyphe-
20 nyl)-pyr1m1d1ne '
© . 2=-(trans—-é4- pentchycLohexyl) -5- (Z fluoro 4 pentylphenyl)-
pyrimidine '
2-(trans- 4-pentylcyclchexyl) 5= (Z-chLoro 4-pentytphenyl-
. _."pyr1m1d1ne . '
'125.'2 (trans -4~ pentylcyclohexyt) -5=- (2 bromo 4- pentprhenyL)-
I 7pyr1m1d1ne - e : : : .
L ) o 2- (trans-4-pentytcyclohexyl) 5 (2 cyano 4- pentylphenyt)-
R pyrimidine ' ‘ ' '
.+ 2=(trans- 4-pentylcyclohexyt) -5- (2 methyl -4- pentprhenyL)-
30 'pyr1m1d1ne ' .
| '2 (trans-k—pentytcyclohexyl) 5=~ (3 fLuoro 4-pentylphenyl)-
-pyr1m1d1ne N ' : - S : : T
| _2 (trans-b-pentylcyclohexyL) 5 (3- chloro 4 pentytphenyl)-'
_ .-pyr1m1d1ne ' : ' B -_'
35, 2- -(trans~4- pentylcyclohexyl) -5=- (3 bromo 4 pentylphenyl)-
'-f.pyr1m1d1ne : o - : _
2-(trans-4-~ pentchyclohexyL) S (3 cyano 4~ pentprhenyL)-ﬁlﬁ_fj
;pyr1m1d1ne ' ' o



The.fol[omﬁng exanpl es serve to further illustrate the ‘invention. The

t enperature properties of the meso- phases are specified in a conventional ]
' fagﬁlon throﬁghpthe appropriate tenpératures ([err]C) between the symbols é?f)
C (CrystalLine),. S (snectic), N (nenat|6)3§nd | (isotropic). Exanple 1 -

4- Hydr oxy- 4"pe@bﬂtﬂmmﬂﬂﬁrﬂenmmicmayuh!i»MNHs4ﬂ3}méayyﬁﬁ443§dyyt ﬁ?ffurn
3-chl oro- 4- hydrgyyqﬁ,ugﬁgtyldl phenyl, and converted, by condensatian

odi de, |nto a conpound of the fornuLa (1) narmel y 3-chl or o- 4-
n- hexyl i Q ans-4- penqetcyctohexyl) 5-(3-~ fluoro-4 butyloxyphenyl)

pyr1m1d1ne : o
5 2-(trans-4- pentylcycLohexyl) .5-(3- chloro-k—butytoxyphenyl)

pyr1m1d1ne : _
- 2-(trans- 4-pentylcyclohexyt) 5 (3- bromo -4~ butyloxyphenyl)- o
pyrimidine . S
2-(trans- 4-pentytcyclohexyl) -5~(3- cyano -4~ hutyloxyphenyL)-.;l
10 pyr1m1d1ne . . :
2- (trans-4-pentylcyclohexyl) 5~ (3 fLuoro 4 propanoyloxyphe

_ nyl)-pyrimidine :
. 2- (trans-4-pentylcyclohexyl) 5 (3 chLoro 4= propanoyloxyphe

'\#;': S nyl)-pyr1m1d1ne : : . _
15 2-(trans-4- pentylcyclohexyL) 5-(3- bromo -4- propanoytoxyphe—'

. nyl)-pyr1m1d1ne : ' : :

2= (trans 4-pentchyclohexyl) S5~ (3-cyano 4 propanoyloxyphe—_
nyt)-pyr1m1d1ne ' '

, S=(trans- 4-pentylcyclohexylethyl) 2-(2- fluoro 4-pentprhe-'

20 nyl)-pyr1m1d1ne - : B . _

- 5=(trans- 4-pentylcyclohexylethyl) 2 (2- chloro-4 pentytphe- N
nyl)-pyr’madlne . _ _
5-(trans- 4-pentylcyclohexylethyl)2 (2 bromo 4-pentyt-

_'phenyl)-pyr1m1d1ne _ : o
25 5-(trans- 4-pentylcyclohexylethyl-z (2 cyano 4-pentylphenyt)-
pyrimidine _ - .'
\/_ R ~ . 5=Ctrans- 4-pentylcyclohexylethyl)-2 (2-methyl 4 pentylphe—iﬂ"
' .- nyl)-pyr1m1d1ne C : S )
S 5- (trans 4-pentylcyctohexylethyl) 2 (3- fluoro 4 pentylphe-
- 30 .nyL)-pyr1m1d1ne o Co : »
5= (trans-4-pentytcyclohexylethyl) 2 (3-chloro 4 pentprhe-:'
_ ”nyL) pyr1m1d1ne : : o o : o
. §- -(trans- A—pentytcyclohexylethyl) 2 (3 bromo 4-pentyl-
phenyl)-pyr1m1d1ne E : )
_35_'5 (trans 4~ pentylcyclohexylethyl) -2~ (3 cyano-4 pentyl- '
' phenyl)- pyr1m1d1ne" : - :
5- (trans 4-pentylcyclohexytethyl) -2~ (3-methyl 4 pentylphe—”v
nyl)- pyr1m1d1ne. S



_hexyloxy 4 -
conpound of the formula (101) [err] 15 was prepared i-n an anal ogous

fashi on, .

pentyl bi phenyl of the fornula (100) [err] The conparlson

t enper atures -gave the surprising flndlngzéhat t he conpound .of the formilLa

(100
ghe éonparlsonpﬁgﬁpangyg fin§R§akornula .20 (101)

with C 3-ftrRans-% benethbnledeayputﬁby)neﬁnBF¢LUB$6PhaSﬂtyW@§ﬁegs
ad no

with C 82 S 84

"nematic phase gng Was shectic over the entire nmesophase range.

7/

10

: .15

20

rans 4~ pentchycLohexylethyl) -2~ (3 -chloro- 4 butyloxy-
phenyl)- pyr1m1d1ne ' '

but w thout chLor- * i nation. _ Investigation of the mesophase . EE;) '

5=~ (trans-4 pentchyclohexylethyL) 2 (3 -bromo- 4 butyLoxyphe- '

nyl) pyr1m1d1ne
S- (trans-4-pentylcycLohexylethyl) 2-(3- -cyano-4- butyLoxy-
phe-~- nyl)-pyr1m1d1ne (sic) '

© . §= (trans-4-pentylcycLohexyLethyL) 2-(3- fluoro 4~ propanoyl-

oxyphenyl) pyr1m1d1ne

5= (trans-4- pentylcyctohexylethyl) 2 (3 chLoro 4-propanoyl- _
'oxyphenyt)-pyr1m1d1ne ' : '

5-(trans-4- pentylcyclohexytethyl) 2- (3 bromo 4- propanoyl-
oxy- phenyt)-pyr1m1d1ne_

5=~ (trans-4 pentytcyclohexylethyL) 2 (3 cyano 4-propanoyl—
oxy phenyl)-pyr1m1d1ne '

2-(trans-4- pentchycLohexyLethyL) -5~ (2 fluoro-4 pentyl- .

phenyL)-pyr1m1d1ne

2-(trans~-4- pentylcyclchexylethyl) S (Z chloro -4- pentyl-'

phenyt)-pyr1m1d1ne _ : o
2- (trans-4-pentylcycLohexylethyl) 5 (2 bromo 4 pentyL-'
phenyl)-pyr1m1d1ne ' '

- 2= (trans- 4-pentytcyclohexylethyl) 5 (2 cyano 4-pentyl-r'
7phenyl)—pyr1m1d1ne :

2.5

'35

‘2-(trans=~4~ pentylcyctohexylethyl) 5 (Z methyL 4 pentyl- -
-phenyl)-pyr1m1d1ne - e . o
[ 2=Ctrans- 4-pentylcyclohexylethyl) 5 (3- fLuoro 4 pentyl-
.phenyl)-pyr1m1d1ne_ : .
_ 2- (trans-4- pentchycLohexylethyL) S (3 chloro 4 pentyt- : 
30 _ _ o
o _Z (trans -4~ pentylcyctohexytethyl) 5 (3 bromo 4 pentyl-'

phenyl)-pyr1m1d1ne

phenyl)-pyr1m1d1ne

2- (trans-4-pentylcyclohexylethyt) 5 (3 cyano 4 pentyl-'
phenyl)-pyr1m1d1ne ' ' o

2 -(trans- 4-pentchycLohexyLethyl) -5~ (3 methyL -4~ pentyl- L
_7phenyl)-pyr1m1d1ne '

2~ (trans-4 pentylcyclohexylethyl) ~5-(3- ftuoro 4 butyLoxy—

 phenyl)-pyr1m1d1ne



Exampl®e .2 A conpound of the formula (200) [err] 4 9 25 was prepared by
the nethod specified in Exanple 1 and conpared to the correSpondlng
conpound of the formula (201) -12- 27 -

2- (trans 4- pentylcyclohexylethyL) -5- (3-chLoro -4~ butyLoxy-.-'
ﬁphenyL) pyr1m1d1ne ' '
~2-(trans-é4- pentylcycLohexyLethyl) -5- (3 bromo 4~ butyloxy-
phenyL)-pyr1m1d1ne .
.5 2= (trans 4-pentylcyclohexylethyl) S (3 cyano-4 butyloxy-'
' phenyl)- pyr1m1d1ne ) S :
2- (trans 4= pentytcycLohexylethyL) -5~ (3- ftuoro 4-propanoyl-'
oxyphenyt)-pyr1m1d1ne _ :
2= (trans 4-pentylcyclohexylethyl) -5~ (3 chloro 4~propanoyl-_
10 oxyphenyl) pyrimidine - ' ' :
2- (trans-4 pentylcyclohexytethyl) S (3- bromo 4~ propanoyl-
. oxyphenyl)-pyrimidine : S ' _
- o 2 (trans- A-pentylcyclohexylethyl) S (3 cyano-4 propanoyl-'
o oxyphenyl)-pyr1m1d1ne.._- - :
‘ 15 §- (trans- 4-pentylcyclohexytmethoxy) 2 (2- fLuoro-4—pentyL—'
. .phenyl)—pyr1n1d1ne . - _ -
5- (trans-4-pentylcycLohexyLmethoxy) 2 (Z-chloro 4-pentyL-
Dhenyl)-pyr1n1d1ne_( : : ' o .
S-(trans-4- pentylcyclohexylmethoxy) 2 (2-bromo~-4~ pentyl-
20 .phenyl)-pyr1n1d1ne : :
- 5= (trans-4—pentylcycLohexyLmethoxy) -2-(2- cyano 4—pentyL-
-phenyl)-pyrimidine : : _
. 5= (trans 4- pentylcyclohexylmethoxy) -2- (Z-methyl 4-pentyL-
phenyL)-pyr1n1d1ne _ ' - C -
'25 5~ (trans-4- pentylcyclohexylmethoxy) -2- (3 fLuoro 4- pentyl--
. ,-phenyl) pyr1m1d1ne ' : ' o
.x“J ‘ - 85— -(trans- 4-pentylcycLohexylmethoxy) -2-(3- chloro 4~ pentyL-
' | ~ .phenyl)- pyr1n1d1ne _ - S '
- 5= (trans -4y~ pentchycLohexyLmethoxy) -2- (3~ bromo -4~ pentyL-
30'_phenyl)-pyr1u1d1ne : : '
: 5- (trans-A-pentyLcycLohexyLmethoxy) -2~ (3-cyano 4-pentyL-
'phenyl) pyr1n1d1ne ' : o o
5-(trans- 4-pentylcycLohexyLmethoxy) -2~ (3 methyL 4 pentyL-.'
o phenyl)=-pyrimidine s : : '
35_-5 (trans b~ pentylcyclohexytmethoxy) 2- (3 fLuoro 4 butyloxy-
._phenyL) -pyrimidine : I - o
'_5 (trans- 4- pentylcyclohexylmethcxy) -2- (3 chloro k butyLoxy-

'phenyL) pyr1m1d1ne



[er¥] Tonpound (200) proved to be nonotropic nematic (C 38.1 N'(7.5) |.),

‘wher eas conparison conpound (201) had onLy smectic nesophases (C 37 S 80
S 881 |).. ExanpLe 3.The conmpound of theggfarnmuLa (300). [err] prepar ed|
esterlflcatlon of 3-chLgro- 4- h droxy-4"-pentyL- diphe-nyL-proved to be ™~
monot ropi ¢ nendf (&FAES2 'BeNt( SYciPhe%MéP65 oxhé- oﬁﬁo ndmoﬁ4thet3¢mmuba

(30_1) _had an preaky)sppetnGdiReophase (C 45. 7S 87.

' " S5=(trans-4- pentylcyclohexytmethoxy) -2< (3 cyano 4 butyloxy-.
phenyl) pyr1m1d1ne o ' S

5 §- (trans 4-pentchycLohexylmethoxy) 2 (3 fluoro 4 propanoyL-_

oxyphenyl)-pyr1m1d1ne o : :
5- (trans -4=- pentylcyclohexylmethoxy) 2- (3 chLoro 4 propanoyl—-
oxyphenyt)-pyr1m1d1ne L
S-(trans-4- pentylcyclohexytmethoxy) 2 (3~ bromo -4~ propanoyL--

.10 oxyphenyl)-pyr1m1d1ne

' '5 ~-(trans- 4-pentylcycLohexylmethoxy) 2-(3- cyano 4~ propanoyl-
oxyphenyl)-pyr1m1d1ne
2- (trans -4~ pentylcyclohexylmethoxy) -5=(2- fLuoro 4- pentyl- -

_ _ phenyl) pyr1m1d1ne
) 15 2= ~-(trans- -4~ pentylcyclohexylmethoxy) 5- (2 chloro 4 pentyL-:
B phenyl)-pyr1m1d1ne : - '
- 2= (trans-A—pentchycLohexylmethoxy) 5 (2 bromo 4 pentyL- '
) phenyl)-pyr1m1d1ne : o _
~ 2-(trans- 4= pentylcyclohexylmethoxy) 5 (2 cyano 4~ pentyL-'
ZU: phenyl) pyr1m1d1ne T
| 2- (trans-4- pentylcyctohexylmethoxy) -5~ (2 methyt 4 pentyl-
'phenyl) pyrimidine '
2- (trans 4-pentytcycLohexylmethoxy) 5-(3- fluoro 4 pentyL-
phenyl) pyr1m1d1ne '
.- 25 2= (trans 4= pentylcyclohexylmethoxy) S (3-chloro-4- pentyl-.
_ o phenyl)-pyr1m1d1ne - - - :
..&zéi_' T 2-(trans-4- pentylcyclohexylmethoxy) -5- (3 bromo 4~ penty(- o

- phenyl)- pyr1m1d1ne
o 2-(trans-4- pentylcyclohexylmethoxy) -5- (3 cyano 4 pentyl-
' .303;phenyl)-pyr1m1d1ne ' ' : _
' '2 (trans-4- pentylcyclohexylmethoxy) -5-(3- methyL -4~ pentyL- .
-phenyl)-pyr1m1d1ne :

2-(trans- 4-pentylcycLohexylmethoxy) S (3 fluoro G- butyLoxy- f-_ -

:' phenyl) pyrimidine : _
.35 2= (trans -4~ pentchycLohexylmethaxy) S (3 chLoro 4 butyloxy- '

"phenyl) pyr1m1d1ne _ N
2 (trans-4- pentylcyctohexylmethoxy) 5 (3- bromo 4 butyloxy--

'phenyL) pyr1m1d1ne o



ExanpLe 4

snegttc phase,

'-13
5ﬁe

N

‘The new ani sotropi c conpound of the fornuLa (400) ‘exhibited no

whereas the conparison com pound of the fornuLa (401)

[err] had an excLu5|ver snecti.c nesoggase (C 30.6 S 47, 7 I) Exaan

*.'phenyl)-pyr1m1d1ne : "‘j“

10

15

20

25

35

2 (trans 4~ pentchyclohexyLmethoxy) -5~ (3 -cyano-4- butyloxy-

2~ (trans 4~ pentylcyclohexylmethoxy) -5- (3 fLuoro 4- propanoyt-'

- oxyphenyl)-~ pyr1m1d1ne .
2=-{trans-4- pentylcyclohexylmethoxy) 5 (3- chloro 4~ propanoyl-‘
:'oxyphenyL) pyr1m1d1ne _ : '
2-(trans-4- pentylcyclohexylmethoxy) 5 (3- bromo 4-propanoyl-- f

oxyphenyt)-pyr1m1d1ne _ . : : _
2- (trans 4-pentylcycLohexylmethoxy) -5- (3 cyano-4 propanoyL—
oxyphenyt) pyr1m1d1ne : :
Z-chloro 4- propyL 4' (4~ propylphenyl)terpheny(_
2- cthro -3-pentyl-4'-(4~- propylphenyL)terphenyL_:
Z—chlbro-b-pentyl-k'F(S-behty[pheny[)terphenyL
3-chlorq-4—pentyl-4'-(A-penty(phenyl)terphenyl
2-bromo-~4- behtYL 4'-(4-pentytpﬁenyl)terphenyl
3-bromo- 4—pentyl 4'-(4 pentylphenyl)terphenyl
Z-methyl -4-pentyl- 4'-(4 pentylphenyl)terphenyl

“3-methyl- 4-pentyt 4'-(4-pentylphenyl)terphenyl

2- =~bromo-4-~ butyloxy -4~ (4-pentprhenyL)terphenyl _
2-methyl-4- butyloxy-4'-(4 pentylphenyl)terphenyl
2-cyano- 4 butytoxy 4'-(4-pentylphenyl)terphenyL
2-¢hloro~-1,4~ b15(4' 4"-d1pentytphenyl)d1phenyl

2- bromo-1 4=~ b1s(4' 4"-d1pentylphenyl)d1phenyl
2-cyano-1,4- b1s(4',4"-d1pentylphenyl)d1phenyl _

2- metth 1,4~ bys(4' 4?-d1pentprhenyL)d1phenyL'
1;4-555(S-chLbrpf4-pentprhenyL)diphenyi

1,4- bi§(3 bfoﬁo 4-pentytbhenyl)diphen7[

1, 4 b1s(3 methyl-4 pentylphenyl)d1phenyt _

1- (Z-chloro 4-pentyLd1phenyL) -2- (4'-pentyld1phenyl)ethane'
1-(2- bromo -4~ pentyld1phenyl) -2~ (4'-pentyLd1phenyL)ethane

C1-(2- cyano-4 pentyld1phenyl) -2- (4'-pentyLd1phenyl)ethane-”

1- (2 -methyl- 4—pentyLd1phenyL) -2- (4'-pentyld1phenyt)ethane .

- (4'-pentyld1phenyl) -2- [2- bromo 4'-trans pentchycLo-

hexyl)phenyt]ethane :
1-C 4~ butyloxy-S-methyLd1phenyl) 2 [3 methyt 4 (4'-trans-

pentylcyclohexyt)phenyl]ethane :

C1-(3- pentyld1phenyl) -2- .[2- bromo ~4-(4'~trans- pentchycLo-

'hexyl-methoxy) phenyl]ethane



r had-no smectic phase, whereas the conparison conpound of the fornuLa

(501) [err] .had an exclLusiveLy smectic n;&ophase (C39.5S189.21).

ExagplLe 6 The new ani sotropic conpound”ofYthe formuLa (600) had no snectlc .
phase (C 111. 25+&(iﬂenty)d1MMemﬁaB-ZHGZeom10¢5H4snﬂntphuunmerﬁythm1&bneuLa B

The new ani sotropi ¢ conpound of the formuLa (500). 5 ? .

'(601) 15 5-(4~- pentyLd1phenyL) -2-(2-bromo-4- pentylphenyl)pyr1m1d1ne
:tS (4- pentyLd1phenyL) -2-(2~ methyl -4- pentylphenyl)pyr1m1d1ne.
_ 5=-(4- pentyLd1phenyl)2 (2-1odo-4-pentylphenyt)pyr1m1d1ne ‘
5 5-(3-chtoro-4- pentyld1phenyl) 2-(2-chloro- 4-pentyld1phenyl)-'
" pyrimidine :
2= (A-pentylphenyl) -5- (3'-bromo 4'-buty(oxyd1phenyl)—~
pyr1m1d1ne _ ' N .
2- (4 pentylphenyl) 5 (3'-1odo-4'-butyloxyd1phenyl) pyr1m1d1ne
10 2-(4~- pentprhenyL) -5~ (3’—methyl 4'-butyloxyd1phenyL- i
' '_pyr1m1d1ne 3 :
5~ (4-penty(phenyl) 2 -(2- bromo 4 (4'-pentylphenylethy[)-
- - phenyl]pyr1m1d1ne ' . . o
C;; . 5- (trans 4~ pentchycLohexyL)-Z (2 -bromo- 4-pentyLd1phenyL)- n:

.15 pyr1m1d1ne . . S
' 5-(trans-4- pentchycLohexyL)-Z (2 methyt 4-pentyLd1phenyl)-.
pyr1m1d1ne : -
5- (trans-4 pentchycLohexyL) -2~ (2 -cyano- 4-pentyld1phenyl)-
_ pyrimidine : o S
20 S5-(trans- 4-pentylcyclohexyl) Z (2-1odo-4—pentyld1phenyt)- S
- pyrimidine . S e . IR _
" 5-(trans-4- pentylcyclohexyl) Z (3~ chLoro-4 butyloxyd1phenyl)-f
pyr1m1d1ne T -
* S=(trans=-4- pentylcyclohexyl) Z (3 bromo 4~ butyLoxyd1phenyl)-
25 pyr1m1d1ne : N : ' o
o 5- (trans -4- pentylcyclohexyl) Z (3 cyano-4 butyLoxyd1phenyL)-
N o pyr1m1d1ne S - : - _
.5 (trans-4- pentylcyc(ohexyl) -2~ (3 methyl 4 butyloxyd1phenyl)4“_
1_(pyr1m1d1ne : . S S : .
30 S5- (trans 4 pentylcycLohexyL) 2 (3 bromo-4 pentyldtphenyt)—
pyr1m1d1ne : o
“5 -(trans-4- nentchycLohexyL) 2 (3 cyano 4= pentyld1phenyl)--
7pyr1m1d1ne i . CT : _
5- (trans 4~ pentchyctohexyL) -2- (3 methyl 4 pentyLd1phenyL)- '_
35_ pyr1m1d1ne . - : : S '
5= (trans -4 - pentchycLohexyLethyl) -2-(2- chloro -4~ pentyl-
._..d1phenyL) pyrimidine _ ' - : L
' 5 (trans -4- pentchycLohexyLethyl) 2 (2 bromo ~4- pentyl-



[err] . 'S - (601) had an exclLusivelLy snectic O
.mesobhase (C 106.4 S 185 2 1). ExanpLe 7 A coId (about O[err] QO n1xture-qg§a .
16 g_of oxalyl chLoride, 45 g of 1, 4-bis-( rans-pentylLcyclL. ohexyl) \
-14-zbenzene and 16 g of anhydrous al um ni- ﬂlchlorlde in 100 M of sym -
tetrachloroethah@hﬁnykﬁwnmeN1dnm§|autoclave i n- :

5-(trans-4- pentylcyclohexytethyl) -2-)2- cyano -4~ pentyl-e
d1phenyL)-pyr1m1d1ne
“ S5-(trans-4- pentylcyclohexylethyl) -2~ )2 methyL -4- pentyl-
5 d1phenyl) pyr1m1d1ne '

R

2-cyano-4, 4'-d1pentylldiphenyl
3- cyano-4 4'-d1pentyl d1phenyL :
3- -cyano-4-butyloxy- 4'—pentyld1phenyl, c 35 N (-40) 1
. 2-cyano-4- (4 trans pentylcyctohexyl) butyloxybenzene,
.10 meLt1ng point 359 : - _
1-(2- -cyano- -4~ pentytphenyl) 2 (4-pentprhenyL) ethane'
2 3-dicyano-1,4~bis(4* 4"-d1pentylphenyl)-benyot[s1c]
1- butyloxy 2 3 dvcyano-4 (4'-pentylb1phenylyl) benzene
1- -pentyl-2, 3-dicyano-4- (4'-pentylb1phenylyt) benzene

-15_.1 2,3~ d1cyano 4- pentprhenyL) 2- (4'-pentylb1phenylyl)- L
" ethane . ' N
1- -(2,3- d1cyano-4 butyloxyphenyl-z (4'-pentylb1phenylyl)-
ethane : - : :
1-(2,3- d1cyano 4- butyloxyphenyt) =2- [6 (4'-trans-pentyt- .
20 cyclohexyl) phenylJ-ethane -
. b -(2 3-d1cyano 4-pentylphenyl) -2- E4 (4'-trans~pentylcyclo-
”-hexyl)-phenyL] -ethane : o
1-(4~ fentprhenyl) -2- [4-(4'-trans-pentylcyclohexyt) -2, 3-
" dicyano- phenyL] ethane (s1c) : _
_'25f 1 (2 3~ ~-dicyano- 6-pentylphenyl) -2-(4, 4'-trans trans pentyl- o
L 'b1cyclohexyl)-ethane ' S ' bnb'
&“f_ b_ . 1-(2,3~- d1cyano-4 butyloxyphenyl) -2- (4 4'-trans trans pentyl-' -

_' b1cyclohexyl)-ethane
o -2- methyL -1= pentyl 4-(4-trans pentylcyclohexyl) benzene,- .
30 “4n = 0.08 . e o
';3 methyl -1- pentyl 4=C4~ trans-pentytcyctohexyt) benzene
2- methyL -1-nonyl- 4 (4- trans pentchyclohexyL) benzene
"3-methyl 1- nonyt ~4~(4~ trans,pentytcyclohexxt) benzene'
2-methyl-1-nonyl -4~ (4~ trans-nonylcyctohexyl) -benzene
r35'_3 -methyi- 1 nonyL -4~ (4-trans nonylcyclohexyl) benzene
"-.2 methyl -4- (4- trans nonytcyctohexyl) 1~pentyl benzene
"3~ methyL -4~ (4 trans nonchycLohexyl) -1~ pentyL benzene '
1= butOxy-Z methyt 4 (4 trans pentylcyclohexyl) benzene



Sert.UntiI t he ténperatUre of the m xture had approxi - mately reached rOom'-
temperature (10-20 mnutes). 10 g of 5 .anhydrous sodi um acetate and 1 A
of Pd/C catal yst were then added. - After: elling the air by neans of. éiéb

nltr@gen hydr ogen was ‘i ntroduced to an excess pressure of 30 bar whil st
stirring the. r daduitor nmidcmethy L 7t (d tamos perG vlicysilod exty Whibe nzenss ur e,

the aut ocl ave QURLARLY Wi thl L IR lah S UG e L ondhtAn hrdayes al - |

this tenperature, the'reaction m xture was room tenperature, and
t he excess pres1s$? °6f77ﬁ/d\fd'd"é'r|"\ba§4t'ﬁé'r?"t§l'd\myét§t7°lz?ﬂ&"t’t‘re’"éiﬁ"&ﬁ"e?ve was:’
fLushed wi th mZHmyywyuyui«nuﬂxxhs -nonylcyclohexyl)-1-octyloxy- benzene

. 5 3- methyl =4-(4- trans nonchycLohexyL) -1- octyLoxy benzene
'_ 2- methyL -1- octyloxy-4 -(4~- trans-pentylcyclohexyl) benzene
3- methyl ~1- octyloxy 4=(4- trans-pentylcyclohexyl) benzene
Z-methyl -4~ (4 trans-pentylcycLohexyl)-phenyl butanoate
_ 3- methyl ~-4-(4- trans-pentytcyclohexyt)-phenyL butanoate
10 2- methyl ~4- (4 trans-nonytcyclohexyl)-phenyl butanoate
" 3-methyl-~4- (4~ trans nonylcyclohexyl) phenyl butanoate
2-methyl~ 4 (4 -trans- pentylcyclohexyl)-phenyl octanoate
3-methyl -4- (4 trans-pentylcyclohexyl)-phenyl octanoate -
2-methyl=4=(4- trans-nonylcycLohexyL)-phenyl octanoate

15 S-methyl -4- (4 trans—nonylcyclohexyl)-phenyL octanoate
N- butyl 2 methyt ~4-(4-trans- pentylcyclohexyl) aniline

- N- butyL 3-methyl =4~ (4 trans- pentylcyclohexyl) aniline

- N=- butyl 2- methxl_4_(4 trans-nonchycLohexyL)fan1L1ne

N N-butyl- 3tmetnyl 4= (4-trans.nonylcyclcheXyL)-aniline
20 N- octyL -2-methyl- -4~ (A-trans pentchycLohexyL) aniline
 N- octyl-3- methyL ~4- (4-trans pentylcyclohexyl) an1L1ne 

_'N -octyl-2-methytl-4- (4 trans nonylcyclohexyl) an1L1ne _

. N=octyl-3-methyl-4-(4- trans-nonylcyclohexyl)-an1l1ne '

_'1 -4~ ~trans- pentylcyclohexyl) -2~ (Z-methyl 4-pentylphenyl)-
- 25 ethane : : . g
_ . o 1-(4~ trans pentylcyclohexyt) 2 (S-methyL 4- pentprhenyl)-
s _ | “ethane : :
: ' 1-(4~trans- pentylcyctohexyl) 2 (2 methyL 4 nonylphenyl)-
. ethane :
30"1 (4 trans pentylcyclohexyl) 2 (S-methyl 4b- nonylphenyL)-
N ethane ' T :

”'.1 (4~ trans nonylcyclohexyl) 2 (2 methyl A-pentylphenyl)-
ethane : : : - -
=04~ trans nonylcyclohexyt) 2 (3- methyL 4 pentprhenyL)-.-'

.35 ethane ' : : N _
| 1-(4- trans nonylcyclohexyl) -2~ (2 methyl 4-nonylphenyl)~
:ethane - '

1= (4 trans nonylcyclohexyl) 2 (3 methyl 4- nonylphenyl)--



The reaction m xture was washed with water, if 15 necessary wth cooling,
and®’t he separat ed-of f. organi c phase freed fromsol vent. The residue wa
‘recrystal l'i'zed. The product of the fornuld 337Q0) [err] obtained had a
~mel &i ng point of 555[err].C (sic) and exhlblted a nenatlc pha’ se up to

. 86.5[err]C.- 20etRaMsl e. 8 The two.conpounds

2'-f|u0r0 4- bUH¥kQ‘XT%nsp%%hX&iQVEm%mhkyL) ~2-(4- butoxy-Z methy .nenyL)- -
_ethane '
- 1=(4~- trans-pentylcyclohexyl) -2-(4- butoxy 3 methylphenyl)-
5 ethane '
| 1-(4~-trans- pentylcycLohexyL) Z (2 methyL -4~ octyLoxyphenyL)-
_ethane_ o
1 (4-trans- pentylcyclohexyl) 2 (3- -methyl-4- octyloxy-
_ phenyL) ethane '
10 1-(4- trans nonchycLohexyl) -2-(4~- butoxy -2- methylphenyl)-
' .ethane '
1-(4-trans- nonchycLohexyl) 2 (4= butoxy -3- methylphenyl)-
ethane : '
1- (4-trans nonylcyclohexyl) 2 (2- methyL -4~ octyloxyphenyt)-
S 15 ethane : . : : .
- 1=-C4= trans-nonylcyclohexyt) 2 (3- methyt 4-octytoxyphenyl)-'
ethane : .
1- (4 trans-pentylcyclohexyl)-2 -(4- N butylam1no-2 methyL- :
phenyl)-ethane : :
20 1-(4- trans pentylcyctohexyl) -2- (4 N- butylam1no-3 methyL-
phenyl)- -ethane :
1-C4- -trans- pentylcycLohexyL) -2- (2 methyl 4- N octylam1no-
bhenyt) ethane o
o 1=(4- trans pentylcyctohexyl) 2 (S-methyt -4~ N-octylam1no— -
.25 phenyl)-ethane _ : : o |
- o _ 1-(4~- trans nonchycLohexyL) -2-(4~-N- butyLam1no 2 methyL-
s - phenyt)- ethane" ' ' o ' .
B 1= (4-trans nonylcyclohexyl) Z (4~ N- butylam1no-3 methyl-
S phenyl) ethane ' _
30_ 1 (4~ trans nonylcyclohexyl) 2 (Z methyL 4-N- octylam1no-
- phenyl)- ethane h : ' ' .
- (4 -trans- nonylcyclohexyl) -2- (3 methyL 4 -N- octylam1no-
phenyl) ethane : ' '
C1=(4- trans pentylcyclohexyl) 2- (4 butanoyloxy-Z methyL- _'
. 35 phenyt) ethane : o
| o 1=(4~ trans-pentytcyclohexyt) Z (4 butanoyloxy 3-methyl-
.phenyL) ethane _ _ S
71 (4 trans pentchyclohexyL) 2- (2 methyL 4 octanoyLoxy-'



and 25 3'-fluoro-4-butyl oxy-4'-
nemati‘c phase, whereas the corres-

the 2'-

comsounds may

lerr]

or 3"

10

15

20

25

30

35

An =

-posi - tion have no S|gn|f|cgqt

be mentioned as fur-
phenyl) ethane

1- (4 -trans- pentylcycLohexyL) 2
phenyL) ethane

pentyldlphenyl
. pondi ng conpounds w thout fluorine

nemati c phase. The fo"°«g§§
conpounds of the fornula (

exhibit a significant.

(3- methyt 4 octanoyloxy- s

1-(4-trans- nonylcyclohexyl) -2-(4~- butanoyloxy-Z methyL-

_phenyl)-ethane

1-(4-trans- nonylcyclohexyl) -2- (4~ butanoyloxy -3- methyL- _

phenyl)-ethane

1-(4-trans- nonchyclohexyl) 2 (2 methyl 4-octanoytoxy-

phenyl) ethane

1- (4 -trans- nonchycLohexyL) 2-(3- methyl 4—octanoyloxy-'

phenyl)-ethane

4 trans pentylcyclohexylmethyl
4-trans- pentytcyclohexylmethyl

'4—tran5fpentytcyclohexylmethyl

4-trans- pentylcyctohéxylmethyl
4- trans pentylcyclohexylmethyl

- phenyl ether _
. 4=trans- pentylcycLohexyLmethyl

phenyl ether_

'4-trans-pentylcycLohexytmethyt”
.phenyl ether.
"4-trans- pentylcyclohexylmethyl

phenyl ether , . :
4~ (4 trans pentylcyclohexyl)-z
a. 16

4-(4-trans- pentylcyclohexyl) -3-

'4~(4 trans-pentylcyclohexyl) -2-

phenyl -
4=C4= trans-pentylcyclohexyl) 3

_4jbutoxy-3¥methyt-phanyt

ether
.ether-

Z-methyt¥4-bentyl-phényl
3-methyl-4-pentyl-phenyl
4#butoxy42-mathyl-phenyf
' ether
4-N-butylamino-2-methyl-" '

4fN-butyLamina?3-methyl-r.

-meethyl-4?octanbfloxy-f

3-mathylf%foctanoyloxy;

methyl 4'-pentyl b1phenyL,

methyl 4'-pentyl b1phenyL
methyl 4'-octanoyloxy b1-

methyl 4'-octanoyloxy b1- -

4'-butoxy-4 (4~ trans pentylcyclohexyl) -2- methyL biphenyl

phenyl

4=(4~ trans pentylcycLohexyl) 3

phenyl.

4= (4 trans pentchycLohexyl) 3

| 4'-butoxy 4=(4- trans-pentylcyclohexyl) -3- methyL b1phenyL |
4'-N- butyLam1no-4 (4 trans pentchycLohexyl) Z-methyl bi-
:phenyl S o
.4'-N butyLamvno 4 (4 trans-pentytcyclohexyl) 3-methyL b1-

3'-d1methyl 4'—pentyl b1-¥

3'-d1methyl 4'-octanoyLoxy-- .

ether



ferr] . _. | @

< | - 35 -
b1phenyl _ : o
. 4'=N- butytamIno 4 ~(4~ trans pentylcyclohexyl) -3 3'-d1methyt- R
_ biphenyl . - : Lo
" 4'~butoxy=4~(4-trans- pentchycLohexyl) 3 3'-d1methyL- o
5 - bipheny( ' '

S 1=-(4-(4~ trans pentylcyclohexyl) 2 methylphenyl) 2 - C4-
pentyl phenyl)-ethane .
1-C4~- (4~ trans-pentylcyclohexyt) 3- methylphenyl) 2 (4-
. pentyl - phenyl) ethane -
10 S 1=C4-(4~ trans pentylcyctohexyl) Z-methylphenyl) 2- (4-
T butoxy phenyl) -ethane _ '
_ . 1- -{4~- (4~trans-pentytcyctohexyl) 3 methylphenyl) 2- (4-
': ' - butoxy phenyl)-ethane :
L;%' o 1- (4-(4-trans-pentytcyclohexyl) Z-methylphenyL) -2- (4-
15  N- butyl- am1nophenyl)-ethane . .
' 1-(4=(4~ trans-pentytcyclohexyl) 3= metnylphenyl) Z (4-
N- butyl-am1nophenyl)-ethane '
T 1=04~ (A-trans-pentylcycLohexyl) 2- methylphenyl) 2 (4-
_ ' octa-noylphenyl)-ethane :
20 T 1-C4=(4~ trans-pentylcyclohexyl) S-methylphenyt) 2-{4-
'-octa noylphenyl) ethane
1-(4~ (4 -trans- pentylcyclohexyl) Z-methytphenyt) 2~ (2-
methyl 4-pentylphenyl)-ethane
- 1=-C4-(4-trans- pentylcyclohexyl) 3 (methytphenyt) 2- (2—
25 methyt -4- pentylphenyl)-ethane
‘ _'- 1=-(4~ (L-trans-pentylcyclohexyl) 2 methytphenyl) 2~ (3--
s ; methyl 4- pentylphenyl)-ethane" :
o 1-(4- (A-trans-pentylcyclohexyl) 3- methylphenyl) 2- (3-
r"methyl 4= pentylphenyl)-ethane
30 1-(4- (4 trans-pentytcyclohexyl) -2- methytphenyl) 2 (4-
butoxy—Z-methylphenyl)—ethane o
C1-(4- (4- trans-pentylcyclohexyl) -3~ methylphenyl) Z (4-
butoxy Z-methylphenyl) ethane - . -
o 1-(4=-(4~ trans-pentylcyclohexyl) Z-methylphenyl) -2- (4-'
35"butoxy—S-methylphenyL)-ethane '
- 1-(4-(4~ trans-pentylcyclohexyl) 3 methytphenyl) 2- (4-
butoxy -3- methylphenyl) ethane ' : '
1-(4- (4 trans pentylcyclohexyl) Z-methylphenyl) -2- (4 N—



Y

10

15

30

- 35

butyL am1no Z-methylphenyl) ethane

C1=(4=(4- trans—pentylcyctohexyl) 3 methylphenyl) 2-(4- N-
‘butyl-amino-2- methprhenyL)-ethane

1-(4=-(4- trans-pentylcyclohexyl) -2- methprhenyL) 2 (4 -N~
butyl-amino- 3-methylphenyL) ethane

1-(4- (4 trans pentylcyclohexyl)-3- methylphenyl) -2- (4 N-
butyl amino-3- methprhenyL)-ethane

1-(4-(4~ trans-pentylcyclohexyl) Z-methylphenyl) 2 (2-

‘methyl-4~ octanoyloxyphenyl)-ethane

1- (4 (4~ trans- pentchycLohexyl)-3 methytphenyl) 2 (2-
methyL 4~ octanoyloxyphenyt) ethane -

"= (4=(4~ trans-pentylcyclohexyl) -2~ methylphenyl) 2= (3-
methyl -4~ octanoyloxyphenyl)-ethane

1=C(4=-(4~ trans-pentylcyclohexyl) S-methylphenyl) -2-(3~
methyL 4- octanoyloxyphenyl)-ethane

1=-(3, 3'-d1methyl 4'-pentytb1phenyl 4 yL) -2=(4~ trans pentyL-'

cyclohexyl)- ethane : -
1-(3 3'-d1methyl 4'-octanoyloxybtphenyl 4= yL) -2-(4- trans—'

: | pentylcyclohexyl)-ethane
20

1- (4'-butoxy-3 3'-d1methylb1phenyl 4 yl) -2- (4 trans-pentyl—'

.cyclohexyl)-ethane :
1=-(4'~-N- butylam1no-3 3'-d1methylb1phenyt 4-yl) -2- (4-trans-
_pentylcyclohexyl) ethane

3 3'-d1methyl 4'-pentyl) b1phenyl -4~ yL (4 trans pentyL-
cyclohexyl) methyL ether . ' - - o .
(3 3'-d1methyl-4'-octanoyloxy) b1phenyl 4 yL (4~ trans-pen-'_v

';tylcycLohexyl)-methyL ether

(4'—butoxy -3 3'-d1methyl) bvphenyL 4-yL (4- trans-pentyl-

_ cyclo hexyl) methyl ether

(4'-N- butylam1no-3 3= d1methyl) blphenyl 4-yL (4 trans-' '

_ 'pentyl cycLohexyL)-methyL ether : o
. 1,4-bis~ (4 trans propylcyctohexyl) 2 methyl benzene, _n = 0.1
'1 4-bis-(4=-trans- nonchycLohexyl)-Z-methyL benzene S :

1-C4- -trans- nonylcyclohexyt) -4- (A—trans propchycLohexyl)- i

.2 methyl benzene;i -
1= (4-trans nonchycLohexyl) 4-(4- trans propylcyclohexyl)-5
- 3- methyl benzene ' '
1 (4 trans propylcyclohexyl) 2 (4 (4 trans propytcyclo-
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hexyl) 2= methprhenyL) ethane

f1 (4~ trans- propylcyctohexyl) -2~ (4 (4 trans propchycLo-

hexyl) 3- methprhenyl) ethane : -
1-(4=trans- propchyclohexyl) -2 = (4 (4 trans nonchyLohexyl)- o

T 2= methylphenyl) ethane

1- (4-trans propchycLohexyL) 2-(4~(4- trans nonylcyclo-.

hexyl)-3- methylphenyl)-ethane

1-(4- trans nonylcycLohexyL) -2-(4~- (4 -trans- propchycLo-'
hexyl)-Z methylphenyl) ethane : _ o
1-(4-trans- nonylcycLohexyL) -2=(4~ (4 trans propchycLo—_'_ g

: hexyl) -3~ methylphenyl) ethane : _ _
1= (k-trans-nonylcyclohexyl) -2~ -(4-(4~ trans-nonchycLo—
hexyl)=- Z-methprhenyL) ethane

1-(4- trans-nonylcyclohexyl) 2 (4 - (4~ trans-nonylcyctohexyt)-'
3- methylphenyl)-ethane :

(4~ trans propylcyclohexyL)-methyL (4 (4-trans propyl--

cyclo- hexyl) -2- methyl) phenyl ether

..-.:(4 -trans- propchycLohexyL)-methyL (4-(4~- trans propchyclo-

hexyl) -3- methyL)-phenyL ether : :
(4~trans- propylcyclohexyl)-methyl (4 (4~ trans-nonylcycto-
hexyl)-2- methyl)-phenyL ether : _
(4- trans-propylcyclohexyl) methyl (4 (4-trans nonylcyclo-_"h

‘:hexyl) -3- methyl)-phenyl ether -

(4- trans—nonylcyclohexyl)-methyl (4?(4-transfprcnylcycloe

.'hexyl) Z—methyl)-phenyl ether o L
(4~ trananonchycLohexyL)—methyl'(4-(44trans-prbpyttyct0f B

hexyl)fonethyt)-phenyL ether

4= trans'nonytcyctdhekyt)-methit'(44(4ftrans-nenytciéto-

hexyl) 2 -methyl)- phenyL ether . .
(4-trans- nonylcyclohexyl) methyl (44(44transfneny15ytt0f
hexyl)-3- methyL) phenyl ether'

1 4-bis- (2- (4 trans- propchycLohexyL)-ethyl) 2 methyl- .
benzene PR

1,4~ -bis-(2- (4 trans nonchycLohexyl)-ethyl) -2- methyL-”'
. benzene

1-(2-(4- -trans- nonchycLohexyl)-ethyL) -4- (Z-(4 trans propyl-

__cycLohexyl) ethyl) ~2-methyl-benzene .
M- (2-(4~ trans nonylcyclohexyl) ethyl) 4 (2 (4 trans propyL— 'Ht_t
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_cyclohexyl) ethyL 3 methyl benzene

1,4~bis-(2- (A-trans-propytcyclohexyl)-ethyl) 2, 3 d1methyl-
benzene '

1,4~ b1s (2- (4 trans-nonylcyclohexyl)-ethyl) 2 3~ d1methyl-

benzene

1=(2-~ (4-trans-nonylcyclohexyl)-ethyl) 4 (2 (4= trans- propyl-'

cyclohexyl) ethyl)-2,3- -dimethyl-benzene

1-(4'-trans-pentyl- trans-bicyclohex- 4-yl) -2- methyl 4-'
'pentyl benzene . '

1- (4'-trans pentyl-trans b1cyclohex-4-yl) -3- methyl 4-.
pentyl-~ benzene _ : '
1-(4'-trans- pentyl-trans b1cyclohex k-yl) -4- butoxy—z-

-methyl benzene
- 1- (4'-trans pentyl trans b1cyclohex 4~ yl) -4~ butoxy~3-:

methyL benzene

1-(4*'=trans- pentyl trans b1cyclohex-4-yl) 4 -N- butylam1no- -
_Z-methyl -benzene

1-(4'-trans- pentyl trans-b1cyclohex-4-yl) 4-N butylam1no-'

'”3-methyl -benzene

1- (4'-trans pentyl trans-b1cyctohex—4-yl) 2 methyL 4 octa-
noyloxy benzene '

1-(4'-trans- pentyl trans- b1cyclohex-4-yt) -3-methyl~4-octa- o
_noyloxy-benzene : . o

1 (4'—trans pentyL trans-b1cyclohex-4-yl) -2- (Z-methyl 4- 

'pentylphenyl)-ethane

1= (4'-trans-pentyl trans-b1cyclohex—4-yl) 2 (3 methyl -

' :pentylphenyt)-ethane

a -3'_9 .

35

1- (4'-trans ~-pentyl- trans b1cyclohex-4-yt) -2-(4- butoxy 2-

_methylphenyt)-ethane _
1= (4'-trans-pentyl trans-b1cycLohex-4-yL) -2-(4~ butoxy -3-
' methylphenyl)-ethane :

1- (4 trans-pentyl- trans-btcyclohex 4 yl) -2~ (4 N butyl-'“

'am1no 2~ methylphenyl) ethane'

1 (4'—trans pentyl trans bvcyblohex-k yL) 2 (4 N butyl-
amtno -3~ methprhenyl) ethane '

- (4'—trans pentyl- trans-b1cyclohex-4-yl) 2 (2 methyl -4 :

octa noyLoxyphenyL) ethane .

1- (4'-trans pentyl trans-b1cyclohex 4 yl) 2 (3- methyl ~4-"
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- 5= (2-(4-trans- propytcyclohexyl)-ethyl) 3 methylphenyl)-'

-39 -

- octa- noytoxyphenyl) ethane

(4'-trans pentyL trans- b1cyclohex 4 -yl)- methyL

'-4-pentyL) phenyl ether .
-(4’-trans -pentyl- -trans- b1cycLohex-4 yl) methyl

4~ pentyl)—phenyl ether

(4'-trans -pentyl-trans- b1cyclohex 4 yb)- methyl
4~ octanoyloxy)-phenyl ether ' . '
(4'-trans pentyL trans- b1cyclohex 4-yl)-methyL

4-octanoyloxy) phenyl ether
(4'-trans -pentyl- trans b1cyclohex 4 yL) methyL
2- methyl)-phenyl ether

'(4'-trans -pentyl- trans-b1cyclohex-4-yl)-methyl
© 3= methyl)-phenyl ether . : :
(4'~trans-pentyl-trans- b1cyclohex 4-yL) methyL

amino-2-methyl)-phenyl ether o
(4'-trans pentyl trans- b1cycLohex-4 yl) methyl
amino-3- methyl)-phenyl ether

yr1m1d1ne

(2-methyl-

(3-methyl~

(2+methylf
(3-methyl-

Ch-butoxy=

(4-Eutoiy~

(4-N-butyl-

(4fuabu:yt-', 3

. 5= (4 (4~ trans-pentylcyclohexyl) -2- methylphenyl)-z heptyL-

5-(4-(4~ trans pentylcyclohexyl)-S methylphenyl) 2 heptyl-

pyr1m1d1ne

2-(4-(4~ trans penty[cyclohexyl) -2~ methylphenyl) 5 heptyl—

_pyr1m1d1ne' : .
2-(4-(4- trans-pentchyclohexyL) 3 methylphenyt) -5- heptyL-
- pyrimidine, C 58 N

2-(4-(4- -trans- pentylcyclohexyl)-z methylphenyl) -5- butoxy-

pyr1m1d1ne
2= (4 (4- trans pentchyclohexyL) -3- methylphenyl) -5- butoxy-

pyr1m1d1ne

5- (4 (2-(4-trans- propchyclohexyl) ethyl) 2 methytphenyl)-~ T

.2 propyl-pyr1m1d1ne

S (4-(2~ (4- trans-propylcyctohexyl) ethyl) 3 methylphenyl)-

2- propyt-pyr1m1d1ne

5~ (4 (2- (4= -trans- propytcyclohexyl) ethyL) 2 methylphenyl)-

2~ nonyL pyr1m1d1ne

C2- nonyL-pyr1m1d1ne _
- 5- (4 (2 -(4- trans nonylcyclohexyl) ethyl) 2 methprhenyL)-
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2- propyb—pyr1m1d1ne

- 40 - | o . | .  6§€>   i.
5-(4=(2~(4~ -trans- nonylcyclohexyl) ethyl 3-methylphenyl--
2- propyl-pyr1m1d1ne - :

| 5-(4~(2- ~(4-trans- nonylcycLohexyL) ethyl)-2- methprhenyl)- L
- 2= nonyl-pyr1m1d1ne

S=(4- (2 (4-trans nonchyctohexyL) ethyl) 3-methylphenyt)-

2- nonyl-pyr1m1d1ne _ : .
5=(4~ (4-trans- propylcyclohexylmethoxy) 2 methprhenyl)—.
_ 2-propyL-pyr1m1d1ne

5-(4- (4 trans propchyclohexyLmethoxy) -3- methylphenyl)-'
2- propyl-pyr1m1d1ne :

5~-(4- (A-trans propylcyclohexylmethoxy) Z-methylphenyl)-
2=~ nonyl-pyr1m1d1ne

. §=(4-(4-trans- propytcyclohexylmethoxy) -3- methylphenyt)- .

2- nonyl-pyr1m1d1ne : : o
5~ (4 (4-trans- nonylcyclohexylmethoxy) 2- methylphenyl)-

2-propyl-pyrimidine

'5 -(4~-(4-trans- nonylcyclohexylmethoxy) 3-methylphenyl)-
‘2 propyL-pyr1m1d1ne ' : .
5-(4~ (4-trans nonylcyclohexylmethoxy) -2~ methylphenyl)— B
:2 nonyl-pyr1m1d1ne

5- (4-(4-trans- nonylcyclohexylmethoxy) S-methylphenyt)-
2-nonyl-pyr1m1d1ne '

..Z (4-(2-(4~- trans-propylcyclohexyl)-ethyl -2- methylphenyl)—"

5- propyl-pyr1m1d1ne

2=(4- (2 (4-trans-propylcycLohexyl) ethyl) 3-methylphenyl)

S-propyl-pyr1m1d1ne _ : . .
2~(4~- (2 (4~trans- propylcyclohexyl) ethyl) -2~ methylphenyt)-

15 nonyl-pyr1m1d1ne ' :

2=-(4~-(2=(4~ -trans- propylcycLohexyL)-ethyl) 3 methylphenyt)—
5= nonyl-pyr1m1d1ne o . : - _ o
2-(4=(2- (A-trans propylcyclohexyl) ethyL) -2~ methprhenyL)-“ 

5- butoxy-pyr1m1d1ne

2 (4-(2- ~{4~trans- propylcyclohexyl) ethyL)-S methprhenyt)-

5- butoxy-pyr1m1d1ne SR : o
2-(4~- (2 (4- trans-propylcycLohexyL) ethyl) 2 methprhenyL)-'

'S octyloxy pyr1m1d1ne

2 (4- (2 (4-trans propylcyclohexyl) ethyL) 3-methylphenyt)-



15

2=-(4~- (2 (4 trans nonchycLohexyL) ethyl) -2- methprhenyl)-'_.

' 5- octyloxy pyr1m1d1ne

5= propyl—pyr1m1d1ne

2-(4-(2-(4~trans- nonchyclohexyl) ethyl) -3- methprhenyL) 5-
propyl pyr1m1d1ne ‘ :

- 2=-(4-(2-(4~trans- nonchyclohexyL) ethyL) Z—methylphenyL)-

5- nonyl-pyr1m1d1ne

'_2 -(4-(2~(4- ~trans- nonytcyclohexyl) ethyl) 3 methylphenyl)-
S-nonyl-pyrimidine

2-(4-(2- (4~ -trans- nonchycLohexyL) ethyL) 2- methprhenyL)-
5~ butoxy pyr1m1d1ne : '

_~2 (4-(2-(4- ~-trans- nonylcyclohexyl) ethyL) 3 -methylphenyl)-
'S-butoxy-pyrimidine :

2-(4-(2-(4~ trans-nonytcyclohexyl) ethyL)-Z methytphenyt)-'

-5-octyloxy pyr1m1d1ne

2-(4~ (2 (4- trans-nonylcyclohexyl) ethyl) 3-methprhenyL)— .
5-octytoxy pyr1m1d1ne - '

”..2 (4=-C4- trans-propylcyclohexylmethoxy) -2~ methprhenyL) 5-""

20

25

30

35

propyl pyr1m1d1ne . _ _
2-(4~-(4~ trans-propylcyclohexylmethoxy) 3 methylphenyt)-'
S-propyt-pyr1m1d1ne '

2-(4=Ch- trans-propylcyclohexylmethoxy) 2 methylphenyl)-'”

5- -nonyl-pyrimidine

"2 (4- (A-trans-propylcyclohexylmethoxy) -3- methylphenyl)- s

S-nonyl- pyr1m1d1ne"

' 2 =-(4-(4- trans-propylcyclohexylmethoxy) -2~ methylphenyl)-
5= butoxy pyr1m1d1ne ' :

2-(4-(4-~ trans propylcyclohexylmethoxy) 3-methytphenyl)- .

5= ~butoxy- pyr1m1d1ne._

2-(4-C4~ trans propylcyclohexylmethoxy) -2~ methprhenyL)-
5- octyloxy pyr1m1d1ne ' '

| 2-(4-(4-trans- propytcyclohexylmethoxy) 3 methylphenyl)-
' S-octytoxy pyrimidine : -

2-(4~ (4 trans nonchyclohexyLmethoxy) 2 methylphenyl)- -

HS-propyL pyr1m1d1ne _ . _
C2=-C4-(4- trans-nonylcyclohexylmethoxy) -3- methylphenyL)-'

“S5-propyt- pyrimidine

2-(4- (4 trans nonylcycLohexyLmethoxy) 2 methylphenyL)- _"
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'S nonyL pyr1m1d1ne_

T,

2-C4=-(4~- -trans- nonylcyclohexyLmethoxy) 3 methprhenyL)-

5= nonyL pyr1m1d1ne

2-C4=C4- trans nonylcyclohexytmethoxy) Z-methylphenyl)- 3

" 5-butoxy- pyr1m1d1ne
2-(4-(4-trans- nonylcyclohexyLmethoxy) -3- methylphenyt)-

5-butoxy- pyr1m1d1ne_:. .

2-(4-(4-trans- nonylcyclohexylmethoxy) 2- methylphenyl)-

5- octyLoxy pyr1m1d1ne P

2~ (4 {4=-trans- nonylcyclohexytmethoxy) 3-methprhenyl)-'

- - 5=~ octyLoxy pyrimidine

15

20

4,4'-bis~ (4= trans propylcyclohexyt) Z-methyl b1phenyl,_

An = 0.16.

4,4"=bis~ (4 trans-propytcyclohexyt) S-methyl b1phenyl
4,4'-bis=(4-trans- propylcyctohexyl) -3,3'~dimethyl- b\phenyL_f

4,4"-bis~-(4~- trans-propylcyclohexyl) -2 3'-d1methyl ~biphenyl
4 4'-b1s (4 trans-nonylcyclohexyt) Z-methyt b1phenyt

4, 4'-b1s (4~ trans-nonylcyclohexyl) ~-3- -methyl- b1phenyl
»4 4'-b1s (4-trans- nonylcycLohexyL)-Z 3'-d1methyl biphenyl -
4, 4'-b1s -4~ -trans- nonylcyclohexyl) -3 3'-d1methyl bvphenyl

=4~ -trans- nonchycLohexyL) 4'-(4 trans propylcyclohexyl)-

2~ methyl b1phenyl _
4~ (4- trans nonylcyclohexyl) 4'—(4 trans propylcyclohexyl)-

-3-methy(-biphenyl

25

4-(4 trans nonylcyclohexyl) 4'-(4 trans propchyclohexyL)—-
2'-methyl b1phenyl : : - '

: _4-(4-trans nonylcyclohexyl) 4' (4= trans-propylcyctohexyL)-

30

© 4-(4-trans- nonylcyclohexyl) 4' (ZétﬁansfaropyLCycfohexyL5-I_“”'

35

3'-methyl biphenyl : :
4-(4-trans- nonchycLohexyL) 4'-(4 -trans- propylcyclohexyl)-'
2, 3'-d1methyt biphenyt o . : .
4-(4~ trans—nonytcyclohexxl)ré'F(4etrans-propchycLohaxyL)-
2,3'~dimethyl-biphenyl e o

3 3'-d1methyl b1phenyl _
4, 4'-b1s -(2- (4 trans propchycLohexyl) ethyl) -2, 3'-d1-

methyl b1phenyl

4, 4'-b1s -(2- 4 trans propylcycLohexyL) ethyl) -3, 3'-d1methyL--
;b1phenyl ' :
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.. ®

4, 4'-b1s (2- (4-trans nonylcycLohexyL) ethyl)-2, 3' d1methyL-

-b1phenyl o _ : S . : S

4, 4'-b1s (2- (4 trans- nonchyclohexyl) ethyL) 3 3'-d1methyl-'

' b1phenyL _ -
4-(2-(4~trans=~ nonylcyclohexyl) ethyl) 4' (2 (4- trans propyL-
'cycLohexyL) -ethyl)<=2 3'—d1methyl b1phenyL ' '

4-(2-(4-trans- nonylcyclohexyt)-ethyl) 4'-(2- -(4~ trans-
propyl-cyclohexyl) ethyL) -2',3- -dimethyl- b1phenyl
4-(2~-(4~-trans- nonylcyclohexyl) ethyl) -4'-(2-(4~-trans- .
propyl- cyclohexyl)-ethyl) -3,3"- d1methyL biphenyl

' 4, 4'-bis- (4 -trans- propylcyclohexylmethoxy) -2 3'-d1methyl- :

_;15

b1phenyL . .
4, 4'-b1s (4- trans propytcyclohexytmethoxy) -3 3'-d1methyl-i
b1phenyl

'4 4'-bis-(4~- trans nonylcyclohexylmethoxy) -2 3'-d1methyl- _
“biphenyt - : . : :
4,4'-bis-(4~ trans nonchycLohexyLmethoxy) -3, 3'-d1methyt-

b1phenyl : :
4-(4-trans nonylcyclohexylmethoxy) -4'-(4~ trans propchycLo-f'
hexylmethoxy) -2 3‘-d1methyl b1phenyl .

4-(4- -trans- nonchyclohexylmethoxy) ~-4'- (4-trans—nrbqylbydlo-

.hexylmethoxy) Z‘ 3-dimethyl-biphenyl _
- 4=(4=-trans- nonylcyclohexylmethoxy) 4'-(4 trans propylcyclo-_'
”.hexylmethoxy) 3 3‘-d1methyl b1phenyl : _
4= (4'-trans-pentyl trans b1cyclohex 4- yL) -2 3'-d1methyl- o

4'-pentyl b1phenyl

. 4=(4'-trans- -pentyl- trans-b1cyclohex-4 yL) -2, 3 d1methyl-

30 | _
4= (4'-trans pentyl trans-b1cyclohex ~4=-yL)=4' = butoxy—z 3'-

35

4'-pentyl- b1phenyt , L _ _ o
4-(4'-trans-pentyl- trans- b1cyclohex 4 -yl)- -3 3'-d1methyl- -

4'-pentyl b1phentyl (s1c)

d1menthyl blphenyl (sic)

4-(4'-trans-pentyl- trans-btcyclohex 4-yL) -4 - butoxy -2',3-

'.d1menthyl b1phenyL (sic) _
4= (4'-trans ~pentyl- trans- b1cyclohex 4 yl) 4' butoxy—3,3f—

'd1methyl b1phenyL

.?_4 (4= trans pentyl trans b1cycLohex -4~ yl) 4'—N butyLam1no—-.¥

'.2 3t~ d1methyL b1phenyL



-48 where the aIkyI part is straight-chain or branched and optionally
chital, Z2 to z6 have one of the: nmeani ngs specified for Z, and X p an
- have the abovement i oned meani ng, with the rOVISO that at .| east one X f
the Tl e- cule of the fornul a (1) -is nethy 4\when (A) one or both of growps .
Rl and R2 is ﬂ-GAYCJ-tPaﬁsldbGﬂt Of ¢ BRs L0103t BoR ) -t ) L~ 58Pt § | 31 fo bas
-the formul a (19 ?ng t he b[ldg pg nFnbers Z and Z6- are a single bond, - _
and/ or - -dimethyl-biphen

G- (4'-trans pentyL trans- b1cycLohex 4-yL) -4'~N- butylam1no-

3 3'-d1methyl b1phenyl ' ' '
-5 4~ (4'-trans- pentyl trans b1cycLohex 4=-yl)- 2 3'-d1methyL -4'~-

octanoyloxy-biphenyl O _

" 4-(4'-trans-pentyl-trans- b1cyctohex-4-yl) 2' 3- d1methyL “4'-

'octanoyloxy b1phenyt . .
. 4-(4'-trans—- pentyl trans-b1cyclohex-4 yl)- 3 3'-d1methyL-
.10 4’-octanoyloxy b1phenyl o

4~ (4'-trans pentyl trans-b1cyclohex-4—yl) -2~ methyL 4=

pentyl b1phenyl '

_ 4-(4'-trans -pentyl- trans btcyclohex-k yL) -3- methyL 4'

o h . pentyl- b1phenyl _ :

| 15 4-(4'-trans pentyl trans b1cycLohex-4 yL) -2~ methyL -4~
octa noyloxy btphenyl' _ -
4= (4'-trans-pentyl- trans-b1cyclohex-4—yl) -3- methyL 4'
octa- noyloxy-blphenyl _
. 4-(4'~trans- pentyL trans b1cyclohex-4-yl) 4'-butoxy-2-
Zﬂ,unethyl -biphenyl . .
' T (4'-trans pentyL -trans- b1cyclohex-4-yl) 4'-butoxy-3-"'
'~methyl b1phenyl o :
:4 (4'-trans-penty[ trans b1cyclohex 4 yl) 4'-N butyloxy—
. Z-methyl biphenylt =~ : : - '
- 25 4-(4'-trans pentyl trans b1cyclohex-4 yl) 4'—N butyLoxy-'

o 3-methyl- b1phenyL = . :

\“j_ L 1- (4'-trans pentyl- trans blcyclohex A-yl) 2 (2- methyL 4'

DT ' pentylb1phenyl -4 yL)- ethane _ - o

:-h1 -{(4'-trans- pentyl trans- b1cyclohex-4-yl) -2- (3 methyL -4'-
30 pentylb1phenyl =4=yl)- ethane - . o
| 1- (4'-trans pentyl-trans- bicyclohex-4- -yl)= 2 (2 3'-d1methyl-':” o
h4'—pentylb1phenyl 4 yL)-ethane ' -
1- (4'—trans pentyl trans-b1cycLohex -4~ yL) 2 (Z' 3- d1methyL- o
,_4'-pentyLb1phenyL ~4=-yl)- ethane '

-35h 1-C4'~-trans- pentyt trans- b1cycLohex—4-yl) -2~ (3 3'-d1methyL-
' 4'-pentyLb1phenyL -4-yl)-ethane 3 )
1= (4'-trans pentyl- trans- b1cycLohex-4—yL) 2 (4'-N butoxy-.

| :2 methyLb1phenyL -4~ yl) ethane ' S



(B). on1y one or.

none of the groups R1 and R2 is a cyclic radical of the

the bridging. menber Z and the bri dgi ng neanr Z3 or Z6 which is optio

fornulae (sic) (13) or (16), at the sane tine A has the fornmula (12) g%ﬂb
a

present is a S|nqle bond. 2. Li qui.d-cry stal’ mixture according to

1, characterizdd
3. ' L|qU|dm@&mguahpmbhyQLQ.qqqa@Qngeto Cla|n11

_ of the fornu
't contains a QOQQQEQ?ans penty? trans bicyclohex-4- yl)°2 (4= butoxy-

2 3'-d1methylb1phenyl -4-yl)—-ethane

. 2',3-dimethylbiphenyl-4-yl)-ethane - . |
1 -(4'-trans-pentyl- trans-bicyclohex- 4-yl)- .2-(4"- butoxy-

10

20

30

45
21,3~ d1methylb1phenyl ~4-yl)-ethane

3 3'-d1methytb1phenyl ~4=yl)- ethane’

- (4'-trans-pentyl trans-bicyclohex- 4 yl) -2- (4'-butoxy-

1 -(4'-trans- -pentyl-trans- b1cyclohex 4-yL) 2-(4'~-N- butyl-

amino-2- methyLb1phenyl 4- yl)-ethane

1- (4'-trans -pentyl- trans-b1cyclohex ~4=- yl) -2- (4'-N -butyl-

amino-~ 3-methylb1phenyl 4-yL)-ethane'

1=(4'-trans-pentyl- trans-b1cyclohex 4 yL)-Z (4'-N butyl-

'am1no-2 3'-d1methylb1phenyt 4-yL) - ethane -

y

Im -
ﬁn‘ﬁﬁéﬂsrpe@dﬂﬂaﬁﬁ§ﬂé'@dﬁﬁ@&ﬁ@eaf4rhé)tarﬁﬂfabgzﬂyyférr]"
characterlzed In that-__

1-(4-trans-pentyl-trans- b1cyclohex b= yl) -2=- (4'-N butylam1no-'

1- (4'-trans pentyL trans- b1cycLohex-4-yL) -2~ (4'-N butyl-'

-am1no 3 3'-d1methylb1phenyl b-ylL)- ethane'

1-(4'-trans- pentyl trans-b1cyclohex-4 yL) 2 (Z-methyl 4'

octanoyloxyb1phenyl 4 - yL)-ethane

-octanoyloxyb1phenyl 4 yl) ethane
t 1- (4'-trans pentyl trans- b1cyclohex -4~ yl)-z (2 3'-d1methyt-

4'-octanoyloxyb1phenyl -4=yl)-ethane

1- (4'-trans-pentyl trans b1cyclohex 4-yl)-2 (3- methyL 4'

1= (4'-trans-pentyt trans- b1cyclohex 4~ yL) 2 (2' ;3= dvmethyL-

_ ;4'-octanoyloxyb1phenyl 4-;[)—ethane _ .
" 1=(4'~trans-pentyl-trans- btcyclohex 4-yL) 2-(3, 3'-d1methyl--'
74'-octanoyloxyb1phenyl -4-yl)-ethane s '

(4'-trans pentyL trans b1cyclohex -4~ yL) methyt
4'-pentyl) b1phenyl -4~ yL ether ' '

_ (4'-trans-pentyt trans b1cycLohex-4-yL) methyl
':4'-pentyl) b1phenyL ~4=yl ether ' o

-  (4'-trans-pentyl- trans b1cycLohex 4~ yL) methyt
’-'thyL 4'-pentyl) biphenyl=4=yl ether

35

thyl- 4'-pentyl) b1phenyL 4= yL ether .

(4'-trans- pentyl trans b1cyclohex 4- yL) methyl
ﬁthyl 4'-pentyl) b1phenyL 4- yl ether C

(S-methyt-

.(2 3' d1me—l

(3,3'-dime-

(2-methyl-

(4'—trans pentyl - trans- b1cyclohex-4 yL) methyl_(Z',Sfdime- _]_-‘t



(23) (23) inwhich RL, R2, X, Z, . n and r have the meani ng specified in

CLa|n11 4.

L|qU|d crystal m xture according to Caimi,

|n that |t contalns a conmpound of the. fornH a_(24) -49-

20

25

30

15

"(4'-trans pentyL trans- b1cycLohex 4- yl)-methyL
' 2 methyL) b1phenyl 4-ylL ether

(4'-trans pentyl trans b1cyclohex -4- yl)—methyL

3= -methyl)- b1phenyL 4~ yl ether

(4'-trans- pentyl trans-bwcyctohex 4= yl)—methyl

-2, 3‘ dxmethyl) b1phenyL b~ -yl ether

(4'-trans -pentyl-trans- blcyclohex 4 yL) methyl
2',3- d1methyl) b1phenyl b=yl ether

"(4'-trans -pentyl- trans-b1cyclohex -4 -yl)- methyl
3 3'-d1methyl) b1phenyl -4-yl ether

(4'-trans pentyl trans b1cyclohex -4- yL) methyL

_-am1no -2-methyl)- b1phenyl -4-yl ether'

(4'-trans-pentyl- trans- b1cyclohex-4 yL)—methyl

.amino-3- methyl) b1phenyl b=yl ether
(4'-trans-pentyl trans- b1cyclohex 4~ yL)-methyL

amino-2 3'-d1methyl)-b1phenyl 4-ylL ether

'l(4'-trans-pentyl trans-b1cyclohex-4 yL)-methyL

am1no—2' 3- d1methyl) btphenyl =~4-yl ether
(4'-trans -pentyl-trans- b1cyctohex -4~ yL)-methyL

.am1no-3 3'-d1methyl)-b1phenyl 4-ylL ether
(4'-trans -pentyl-trans- btcyclohex-k-yl)-methyt

4'—octanoyloxy) biphenyl-4-yl ether_.

(4'—trans-pentyl trans-b1cycLohex 4-yl)- methyt_
'_4'-octanoyloxy) b1phenyl 4= yL ether '

(4'~trans-pentyl- trans b1cycLohex-4 yl)-methyl

.;d1methyl 4'-octanoyloxy) b1phenyL 4=yl ether

(4'-trans-pentyl trans-b1cyctohex 4-yL)-methyL

: d1methyl 4'-octanoyloxy) b1phenyl -4-yl -ether

(4'-trans- pentyL trans—b1cyclohex 4 -yl)- methyl

'd1methyl 4'-octanoyloxy) b1phenyL 4 yL ether.

char act ergzs
. { W

(4'-butoxy-

'(4'4bgtexy—

(4;;butoxy-

(4'-butoxy-

2(4!fbutexy4

(4'-N-butyl=

(4'-N-butyl- .

(4'=N-butyl- -

(4'-N-butyl-

“(4'-N-butyl-

'(Z-metﬁyl— '

(3-methyl-

(Z,S'f'

2',3-

(3,3'-



[err] inwhich R, R2, X, Z, r and n have the neaning speci- fied in daim
1. 5. quurd crystal m xture according to Claim1, characterized

t hat |t contains a conpound of the fornula (25) R (25) [err] i'n which F
RQ,.Z X and n have the meaning. specrfréﬂ i daiml. o

Patent claims: - :
. Y _ L1qu1d-crystal mixture. conta1n1ng at least one .

anisotrop1c compound hav1ng a nematic phase, of the

fbfmﬁla (1) :

i

in wh1ch A is a cycl1c rad1cal accord1ng to one of the
_-formulae (10) to (12) - -

o

R L - an o an - -
'z is a single bond or the -CH2CH2- group,-
n is 1 or 2,
b is 0, 1 or 2,
r is 0 or 1, o _ _
X is the fluor1ne, chlor1ne, brom1ne or 1od1ne atom or a
nitrile or methyl group, and - )
R1 and R2 are alkyl, alkoxy, or aLkanoyLoxy groups in )
_each case haV1ng 1 to 12 C atoms -in the akaL part, where. i
_ the: alkyt part is stra1ght cha1n or branched and optionally
\’% P ch1ral, or cycL1c groups of the formuLae (13) to- (16)

r151'._'-”;"', O ae

e
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6. - * Liquid-crystal nixture accordlng to Caim1, characterized in that
it contains a conpound of the fornmula (26) [err] in which R R3, Z Z3, -
X, p-and n have the neanlng speci fied_ |Q8Cla|n11 7. Liquid4crys<§zb

~ mixture according to-Claim 1, characterized in' that it contains a conpowrfd

~of the fornu|awbzve)tpera}kvh RAr&hiRzstRaiehtzahain xr Bramehedhaod the
.neanlng _ optionally chtraL, 1" to 2 have one of the meanings

-spec1f1ed for 2, and X, p and r have the abovementloned

fmean1ng, with the prov1so that at least one X in the moLe-'__h N

'cuLe of the formula (1) is methyl when

1

(A) one or both of groups R’ and Rz is a cyclic rad1caL

-j of the formula (16), at the same t1me 'A has the formula
(10) and the br1dglng members z and 26 are-a single bond,

" and/or

1 2.

(8) only one or none of the groups R and R is'a cycLic

‘radical of the formulae (s1c) (13) or (16), ‘at the same.
} tjme A has the formula (12) and the,br1dg1ng member Z and
- the bridging member_z3 or'ZG'uhioh is optionatly present
. is a s1ngle bond. ' ' ' '

2. - Liquid- crystal m1xture accord1ng to CLa1m 1,

_ character1zed in that 1t contavns a compound of the formuLa
- (22) ' ' '
R (22)
| in wh1ch R1, RZ,.X; Z, p-and n have the meaning speeified-”'
in Claim 1. ' . _ R
_ o 3.' ' L1qu1d-crystal mtxture accord1ng to Cla1m 1
\— . - ‘characterized in that it conta1ns a compound of the formuLa |
(23)
- (X)_n
1 R
- R - .
‘ (23)

" in uhich'R1, RZ,VX,-Z, n and r have the'meaning specifiedﬂu
in Claim 1. ' ' ' -
4y ' L1qu1d crystaL mixture accord1ng to Cla1m 1,

' "character1zed in that it conta1ns a compound of the formuLa7
'5(24) ' ' '

* c L M s . &



specgified in CLaim1. 8. - | Li quid-crystal m xture according to Caiml,

[err] ~50-

[err] 9.

" " in which R

D

characterized in that it contains a conpound of the formula (
Liqui d-crystal mixture acgyding to daimi,

(24)

1,'§2 X, Z, r and n-haVe the meaning spéci# o
fied in Claim 1. o , o g
5. L1qu1d crystaL ‘mixture accord1ng to CLa1m 1

-character1zed in that. 1t conta1ns a compound of the formula-..
(25) _ _ o

(25)

in uh1ch R1, Rz, Z, X and n have the mean1ng spec1f1ed

in Clawm 1.

 6. L1qu1d-crystal mrxture accordlng to CLa1m 1,

'character1zed in that it conta1ns ‘a compound of the "formula

' (26)

(26)

"in which R1, Rs, z, 23, A, X, P and n have the meaning

';Zspec1f1ed in Cla1m 1.
R Liquid- crystal m1xture accord1ng to Cta1m 1,

'character1zed 1n that it conta1ns a compound of the formula_-
.‘8):

(27

, R,

in which R2 4:”2 24, A, X, n and r have the meanxng

spec1f1ed in ClLaim 1.

. 8. ‘ L1qu1d-crystal mlxture accord1ng to CLa1m 1,

I



characterized in that it contains a conmpound of the fornmula (29) (X) [err]

in whi'ch- Rl, R3, Z Z3, A X, n and p have the neaning specified in Clain11
-Liqui d-crystal .m xture accordi ng %@ Qaim1l, characterized-in t hg

11,

it contains a conpound of the fornula. (31

gspec1f1ed in CLa1m 1.

Clerr]-
character1zed in that 1t contains a compound of the formula

(28)

(28).

in which R2 RS z, ZS, A, x, n and r have the meaning

spec1f1ed in Cla1m 1.

-9, - L1qu1d-crystal m1xture accordlng to Claim 1,

character1zed in that it conta1ns a compound of the formula-

(29> |
x

C(29)

2

6

in which R%, R ; Z, 26, A, X and n have the mean1ng

-spec1f1ed in Claim 1. ,
10.°  Liquid- crystal mixture . according to ClLaim 1,

character1zed in that it contains a compound of the formuLa

(30)

(30)

o | o ‘x’n'f L )
- ( ') v

" in which R1;'R3,'i 25, a, x, n and P have the mean1ng

specified in Claim 1 o : '
11. . Liquid- crystal mzxture accord1ng to CLa1m 1, N
characterwzed in that it conta1ns a compound of the. formula'h"

(31>

S an

'1n wh1ch R1, R‘, Z, 24; A, X, n and r have the mean1ng

A



[err] Li qui d-crystalL m xture acCofding to daim1l, characterized in

‘that. | ¢ contalns a conpound of the fornula (32) [err] in which R1, R5 Z
Z5,, A - X, n and r have the neaning specified in CGaim1. 13. . @;E%
"Liquti d-crystal nixture according to Cta¥tm<, characterized in that it

'contalns a CO”PDUnd 0fL§@613°6F¥§9a(3§§xture according .t Claim 1,
-character1zed 1n ‘that it contalns a compound of the formula
(32) ' ' '

5

-

(32)

“in which R1, R , Z, Zs, A, X, n and r have the mean1ng

-spec1f1ed in CLa1m 1.
13. j L1qu1d-crystal m1xture accord1ng ‘to CLa1m 1,
' character1zed 1n that 1t conta1ns ‘a compound of the formuLa'

(33)

(33)

.} in which R1, Ré; zZ, 26 JA,'xlaod'n_have the meaning
~ specified in Claim 1. " ' ) 3
14, L1qu1d crystal mtxture accordtng to any one of
. Claims 1 - 13, character1zed in that X is the methyl grodp;
15.' ' L1qu1d-crystal m1xture accord1ng ‘to any one of
Claims 1 - 13, character1zed in that X is fLuor1ne,

chlor1ne,.brom1ne or iodine. .

RO AR O



-52- 0 084 194 d ains (as printed) 1. A liquid crystal mxture containing

at Ieast one ani sotropi ¢ conpound havi ng5& nematic’ phase having the fornula
(1) whereln A is a cyclic radical accordi. ng tg one of "the formulae (10)

_ (12) Zis a single bond or a CHZCH-greuB8 n1|9 1 or 2 -

Cldiilis (as prmted)

. 1. A'qun;;d crystal mlxture contalmng at least one amsotroplc compound havmg a nematic phase havmg the -
ormula : _

R m
wherein A is a cyclic radical according to one of the formulae (10) to {12)
o B - (x,f :
(o “un. )
2isa smgle bond or a -CH:CHz-group,
-nistor2,
-pis0,1,0r2,
risOor1, . : :
Xis fluonne, chlorme ‘bromine, |odme. nitrile or methyl o '
- R1 and R2 are alkyl, alkoxy or alkanoyloxy each having 1 to 12 carbon atoms in the atkyl moiety the alkyl mocety :
being stranght chain or branched and optnonally chural or are cycllc gtoups of the formulae (%3) to (16)
N

(15) g

wherein R3 through R‘ are alkyl alkoxy or atkanoyloxy oach havmg 1to 12 carbon atoms in tho alkyl momy, o
the alkyl moiety being straight chain or branched and optionally chiral Z2 to Z8 have one of the meanings given .
for2, and X, p and r have the meanmgs gwen above; wnth the proviso that at least one.X in the molecule of
- . formula (1).is methyl when '
(A} one or none of the groups R! and Risa cycllc radlcal of: tho formula (18) A has the formula (10) and the
bridging groups Z and Z8 are a singie bond and/or
(B) only one or none of the groups R! and R2is cychc radlcal of the formula (13) or {1 5) whoreby A has the'
formula (12) and the bridging group Z and the optionally exlstmg ‘bridging group Z3 or Z5 are a single bond
2, Aliquid crystal mixture accordmg to Claim 1 charactoﬂsod in that it contains a compound having the
formula (22) : .

II!IIIIJ ) Illlsl'll (]



pisO 1-,0r2. r isOor 1, Xis quorlne chlorlne brom ne, iodine, nitrile
or rret-hyl RI and R2 are al kyl . al koxy “or3 al'kanoyl oxy each having 1 to 12
carbon atons i.n the alkyl noiety the al Ar’rqlg 'ty being straight chain or
brarched.and optionally chiral, or are cib@l rooups. of the fornul ae ’
to (16) [err] wherein R3 through RG are al kyI al koxy or al kanoyl oxy
having 1 to 12 carbon atons in the al kyl noiety, the al kyl' noiety being -
strai ght chain or branched and optlora gly chiral,o£2 to Z6 have one of the
meani ngs given for-Z . and X, p and r ‘Rape the 1imgs gi ven above; with -
the provi-so that at |east one /’"’c\ g of fornula (1) is methyl

when (A) one or none of - thg 2 g,zyc_l-i c-radi cylzggyf the
fornul a (16) A has the forrrula\; ’nd_t S . :

.wherein R}, R2 X, Z, pand n havc thc meanings given in Claim 1.

. 3. A liquid crystal mixture according to Clalm 1 characterised in that '
Pty = e i it contaans a compound hovung the

o (23)

\./"
wherem R!, R2, X Z nandr have thc meanings g:ven in Claim 1. : .
4. A liquid crystal mnxturc according to Claim 1 characterised in that it contalns 8 compound havung the

formula (24) . .
(24)
wherem R1, R2 X Z, r and n have the meanmgs given in Clalm 1
5. A liquid crystal mixture accordmg to CIalm 1 charactcﬂscd in that it contains a compound havmg the
 formula (25) : .
N\ _
= 2!

(25)

~ wherein A1, Rz Z, Xandn have tho meanings glven in Claim 1. :
6. A liquid crystal mnxturc accordmg to Clmm 1 chatactonscd in that it.contains a compound havmg the
_ formula (26) . . ) . .

 (26)

whereln R1 R3, 2Z, Z3 A, X, p and n have the meanings given in Claim 1. .
7. A liquid crystal mixture accordmg to Clalm 1 charactcmed in that it contams 8 compound havmg thc
formula (27) _ o o

* [ L M S *



bridging groups Z and Z6 are a' si ngl e bond and/or (B) only one or none of -
the groups R and R2 is a cyclic radical 56f "t he fornul a (13) or. (16)@ ‘
l'y

~ wher eby A

A has the fornula (12) and the bridging group Z and the opti

existing bridging group Z3 or Z6 are 8 @Bugl@asbond 2. "A liquid cryst
- m xture according to Claim1 characterl sed in that it contains a conmpound

"having the formla (22) - 53
have the meanings given ing

: formula {32)

Q084 194 V\/nerel n Rl(xl:g X: Z. pand n

'(27)-

’ wherem R‘ R‘ 2, Z‘ A X, n and r have the moamngs given in Claim 1
8. A liquid crystal mixture accordmg to Clacm 1 oharactonsed in that :t contains a compounds having the

formula {28) _ _
| o | Xy
wherein R2, RS, Z, 25 A X n and r have the meanings given in Claim 1,

9. A liquid crystal mixture according to Claim 1 charactenscd in that |t ‘contains a compound havmg the
formula (29) - . . ;

LX)

~ wherein R2, RS, Z Z8 A Xandn have the meanings gwon in Claim 1.

10. A liquid crystal mixture accordmg to CIau'n 1 characterised in that it oontams a oompound having the

- formuia (30)

(30)

wherem R‘ R3, 2 23, A X, n and P have the moamngs gwon in CIolm 1. Co N
- 11, A liquid orystal mixture accordmg to Clasm 1 oharactonsod in that it contains a compound havmg the

| formula (31)

(31)

“wherein R!, R4, 2,28, A, X, n’ vand r havo the memngs given in Claim 1. '
" 12. A liquid crystal mixture accordmg to CIavm 1 charactoﬂsed in that it contams 2 compound havmg the-

H[l|||j I IIIjI Il I!II |




3. Aliquid crystal m xture according to Claim1 characterised in that it-
contains a conmpound having the formul a (-235d-vvnere| n Rl, RR X Z n a
have the neanings given in aim1. 4. Aliquid crystal mXxture accor@
to.daiml charact erl sed in that it congaggs agcorrpound haV| ng the for a
- (24) [_err] - _ , _

a3y

wherein RY, RS, Z, 25 A, X nandr have the meamngs glven in Claim 1.
- 13. Aliquid crystal mixture according to Claim 1 charactensed in that it contams a compound havmg the
formula (33) . .

(33)

wherein R, RS, Z, Z‘ A, X and n have the meanings glven in Claim 1, : o

14. A liquid crystal mixture according to one of the Claims 1 - 13, characterised in that X is a methyl group _

15. A liquid crystal mixture according to one of the Clacms 1 - 13, characterised in that X is fluorine, chlorme. '
- bromine or jodine. . .

‘R O



'5 5 Oi 684- 194 56- Re'vendications (as printed) 1 - Melange a cri staiux '
| i qui des, contenant au noi ns un conpose &nisa',ot-rope A phase nemati que dg=w,

d
formule [err] R2 o -

~ Revendications (as printed) -
. IR - Mélange _5 cristaux liquides, contenant au ti\pfns un comnposé énisoiropé 4 phase nématique de formule 1

X)

(10) (1) (1) __
_ Z représente une lisison simple ou fe groupe -CHaCHz-, nestegala 1ou2, pestégal 30, 10u2, restégalaGout,
X représente un atome de fluor, de chiore, de brome ou d'iode ou un groupe nitrilo ou méthyie, R! et R2 I

_représentent des groupes alkyle, alcoxy ou alcanoyloxy contenant chacun 1 & 12 atomes de carbone dans le partie
alkyle qui est & chaine droite ou ramifiée et eventuellement chirale, ou des groupes cycliques de formules 13 2 16

®

amn L ae

* dans lesquelles R3 & R représentent des groupes alkyle alcoxy ou alcanoyloxy contenant chacun 14 12 astomes =
de carb_bne dans la partie alkyle qui est & chaine droite ou ramifiée et éventusliement chirale, 22 3 28 ont Fune des

O mwwmm



" _ ) . - 8§87 =~
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significations mdaquees pour Z et X, p et r ont les significations indiquées ci-dessus, avec la condition
..supplémentaire qu’au moins un symbole X de la molécule de formule 1 représenté un groupe méthyle lorsque

(A) I'un des groupes R!, R2 ou les deux représentent un reste cychque de formuie 18, A ayant alors la formuie
10 et les ponts Z et Z8 consistant en liaisons simples,

et/ou

" (B) un seul des symboles R!, R2.ou aucun de ces symboles ne représente un reste cyclique de formule 13 ou 16
A ayant alors la formule 12etle pant Z ainsi que le pont Z3 ou Z6 eventuellemem présent consistant en une
lisison simpie..

2 Melange a crnstaux quuades selon la revendlcatuon 1, caractérisé en ce qu'il contient un compose de formule :

(22).

dans laquelle R' R2 X, Z pstn ontles sugmhcatuons mduqum dans la revendication 1.

3 - Mélange a cristaux liquides se!on la revendncauon 1, catacténsé ence qu ﬂ conmm un composé de formuie
23 _ -

- =

@3

dans laguelle R1, R2, X, Z, n et r ont les significations indiquées dans la revendication 1.

4- Melange a cﬂstaux liquides selon I3 revendlcatlon 1, caracténsé en ce qu'il contient un eompose de formule |
24 _ . ;

T
o dans laquello R, R2?, X Zretn ont |es slgmficanm mdtquées dansla revendication 1 -
5- Melanga & cristaux llquudes selon la revendication 1, cam:ténaé en ce qu'il contient un composé de formule :

‘<f25'_-)_-

dans laquelle R‘ R2,2, X et nont les sagmficatuons mdlquées dans la rmndlcatlon 1. . ‘
6 - Mélange a cristaux Inqmdes saion la revendication 1, caracteme en ce qu’ il coment un eompm de forrnuie
26 .

e

~



. dans laquelle R2, R3, 2, 23, A
7.

E Ky
~

- 10 - Mélange a cristaux:

X, p etn ont les significations iridiquées &a'ns la fevéndication 1.

élange a cristaux liquides selon la revendication 1, caractérisée en ce qu'il contient un composé de formule

0r wl
4—@— 3-@‘/ ~B  (27)

.24, A, X, netront les significations indiquées_ dans la revendication 1. : _
liquides selon la revendication 1.'caractétjisé en ce qu'il contient un composé de for_mule

dans laquelle R2, R4, 2
8 - Mélange & cristaux

e

n

dans laquelle R2 RS, 2,25, A, X, n et r ont les significations indiquées dans ia revendication 1. -
9- Mélar_lge a cristaux liquides selon ia revendication 1, caractérisé en ce

dans laquelle R2, RS, 2,25 A, X et n ont les significations indiquées dans Ia revendication 1. .-
liquides selon la revendication 1, caractérisé en ce qu'il contient un composé de formule

| L ||!| c L N s * - ) .

qu’il.contient un composé de formule o



S
1
R A (30)
 dans Iéquélle R, R3,2,Z3 A, X, n et p ont les significations ihdiquées dans la revendication 1.
- 11. Mélange a cristaux liquides selon 1a revendication 1, caractérisé en ce qQu il contient un composé de formule
RO (@SS
: ‘; N\ ' ' o

-

L/~  dans lag:selle RY, RS, Z, 28, A, X netront lés significations indiquées dans la revendication 1. o ' o
- 12 - Mé"ange a cristaux liquides selon ia revendication 1, caractérisé en ce qu'il contient un composé de formule - -
32 ) - _' . . ) . . . . . . . . ] . .\

(32)

; ;da’n§ laquelle R1, RS, Z, Z8. A X netrontles significati'ohs.indiquées dans la revendication 1.
13 - Mélange A cristaux liquides

selon la révendication 1, caractérisé en ce qu'_il contiom un composé de formule

danis laquelie RY, RS, 2,25, A, X etn ontles significations indiquées dans Ia revendication 1. g
14 - Mélange 3 cristaux liquides seion 'une des revendications 13 13, caractérisé en cs que X représente le
groupe méthyie. : ' L SRR '

. 15.- Mélange a cristaux liquides seion |’

une des rbvondicaiioﬁs 14 i3. caractérisé en ce que X représente le fluor,_
le chiore, ie brome ou Iiode. _ . - ; : o -

BT —



