0149208 The invention relates to ethane derivatives of the fornula | [err]
wherein [err]

Is H an aLkyl

group with 1 -12 C atons 4g?%$lch one
or two non-adjacent [err] groups can also be replaced by 0 a %

d/ or CO

groups 10 and/ or -0-CO- grolips and/or -C0-0- groups, F, O or
Br, [err] [err] [err}he invent foR e fa PEENYS €OEN S5 OUPe MY £8i §Ss of
unsubstltuted or substituted by one or two F and/or t ons
and/ or CH3 g?%ﬁp§°%%ﬂ96r CN groups and in which one or two CH grou an
al so be repl aced by N atons A is a 1,4-cycl ohexyl ene group, in

whi ch one or
repl aced by 0 atons,
1, 4-bi- cy%lo(Z 2, 2) octyLene group, [err]

group,
repl aced 25
group, or

whi ch one or two CHQ
1, and [err]

is O or

20
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[err]Igroups can al so be
, 5-diyl " group or

are each a 1, 4- cycl ohexyl ene

in mhwﬁprppﬁ and A5 or two non-adjacent [err groups can al so be
0 atons, or are each a 1, 3-dithiane-2,5-diyl
'i 4- phenl$ e’ille A otk Xhi TrE YR wihthibhtT - 1%u‘ie%1t‘lﬂsquSt|tut ed by

one or two F and/ or £l1aﬁ0@ﬁea@ﬂ/@WoCk€h9H0y£§eﬁ¥K%ﬂ) %?%@H@U@ﬁn and in

1, 4- phenyﬂene (n =
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atons, n

2P sahales waysrours (L orn)

13ndhalf or0+60+ egrquperagd/or ~C0-0- groups, F,
p- (trans-4- aIkchycI@pegylarPhenyL at |l east one of the groups A2 andlor A
3|slaterally o

is
is
is
or
and
one
ato

4

-CN or —ZZ—.. -CN (sic),

5

-A-, -A-A°- or -A°-A-,

a 1,4-phenylene group
substituted by one or
/or CH3 groups and/or
or two CH groups can

ms,

which is unsubstituted
two F and/or ClL atoms
CN groups and in which
also be replaced by N

is_a 1,4-cyclohexylene group, in which one or

two non-adjacent CH2 groups can also be replaced
0 atoms, or is a 1,3-dithiane-2,5-diyl group or

by

1,4-bi-cyclo(2,2,2)-0ctylene group,

are each a 1,4-cyclohexylene group, in which one

or two non-adjacent CH2 groups can also be replaced

by 0 atoms, or are each a 1,3-dithiane-2,5~diyl

~group, or a 1,4-phenylene group .which is unsubsti-

tuted or substituted by one or two F and/or €l
atoms and/or CH3 groups and/or. CN groups, and in
which one or two CH groups can also be reptaced by N

ato
is
and
is
bon

ms,
Q or 1,

-CH,CH =CH,0-, -O0CH,-,

2°"27r 2
d and '

with the proviso that

(a) -

if
al
one

2 3

> -0-C0- or a single

A" = AY = 1,4-phenylene (n = 1) and/or if R1-
= p-(trans-4-alkylcyclohexyl)-phenyl, at Least

of the groups a2 and/or A3_is Laterally



subsStituted, and (b) if [err] = Aand/or R-Al =
trans-4-(trans-4-alLkyl - cyclohexyl)-cycLohexyl, nis 1 and A3 is -
phenyl ene group which is unsubstituted or substi- 5 tut3§§5§ one
or two F and/or C atons and/or CH3 @r%dbs and/ or CN groups and (c

p- CZ- Ctrans- 4- ( p- al kgdipdhehyl tod, pared,koxyphenyl)

cycl ohexyl ] yL] benzo 1tr| e tl pted For licity,

fol | owi ng tegﬁpPhe |s1Z ] k §dﬂ ﬁg Mgrou% T®'4JQ} J%- r?‘d"l"*exylene
group, Diois a 1, 3- dx@b(mxﬂlh-@rtyuofgsrm mits it andl, dilsth! 1, 4=

2,5-diyL ,
Slngerl din I yl gr S:J5| g:r%tﬂ @"&p:‘é:'?/@ﬁ;(%hyﬁ ’2;2{%’?@% %‘r'%%g d gdb%c}a]

rou
pyrim d| -2,5-diyl 50N¢ tohet Ry ARt it q‘loratt"rftsse‘"g’r’&fpscuj n

parti cul ar the 1, 4- pdeesy, 5§Huhdy6¥unutg»&ubynﬁupst|tuted or substituted by
one or tw F d/or t and/ o roups and/ or rou The
conpounds of ‘the for‘??u_qé [IO or-{aull 13 '%?J 'bﬂrrpﬂfne“ntastkc?f ’% Y¢ Xt yst al

phases, in partlcuIanydtnhchﬁkﬂfgmmixﬂhxhxnht&nauHsrunqﬂekuﬁudduat\M st ed
cel |, the guest-hostg @gfﬁfﬁpL$JW¥fﬁffﬁntﬁH fgfnggﬂd(¥L;¥ Mid Gned, phases or

t he effect of dynami c scatterin I nvent1on based on the object of
di scover19 251 A‘rnghW'sQ%Iywnwlw ctysa al, ‘mcmalsqigaam!@rm ®MPIs which are’

suitabl e as gpgppnent s, pid{dund-xrasd aht d it B A 0,024 433 -
het er ocyclic etgsgf gerlvatlves are, descrj bed mh ch, homever show

substanti al 13787 1%ku9ﬁﬂH9nsPlrkﬁ1irﬂ?Q%ﬁﬁﬂiﬁnﬁr%ﬁ'QQﬁ¥W%ﬂ%nﬂﬁ?qp' The
30 docunent sPi@B-¥s 23 %dﬁwmmwww@m d’q&ﬁriéﬂe Raciddz ilnequi d
crystal m xtyr V\/rlICh contaa J1|__I_J'<novm com 41 cgp e swtable for
aglls in mul ‘ipldew optT R oH'¢ For™ the iR ‘C"H i ai} WY A %MBmonent s of
these mi16 tik dwging verss thlondf genehede farands, i & g:a,fen:qmlatm tihve sorre 35
respects als @cagfg m&e iwat none
of the m xt ufes eSCI‘I%&d cont ai ﬁtggae/néael{r%ane%e%%a{ %{engo tw OHTU| al.

Li quid crystRf tUmopoiMRisF AndAan |G atenrctand o £ Heanaunsd angd/or

EP- A- 01 1251 W groups.

The compounds of the formula I can be used as
20 components of Liquid crystal phases, in particular for
' displays based on the principle of the twisted cell, the
guest-host effect, the effect of deformation of aligned
phases or the effect of dynamic scattering.
The invention was based on the object of discover-
25 1ing new stable Liquid crystal or mesogenic compounds
which are suitable as components of Liquid crfstal phases.
v ' | 'In EP-A-0,097,033, heterocyclic ethane derivatives
are described which, however, show substantially lower
clear'points than the compounds of the formula I. The
‘30 documents GB-A-2,092,169 and EP-A-0,056,501 describe
special Liquid crystal mixtures which contain known com-
ponents and are suitable for cells in multiplex operation.
For the dielectrically positive components of these mix-
tures, a very broad general formula is given which in some
35 .respects also covers the ethane derivatives of the formula
I. However, none of the mixtures described contains an
ethane derivative of the formula I. Liquid crystal com-
pounds of similar structure are described in EP-A-0,125,663



-3- (trans,trans-4-[2-p-(trans-4-cyanocycl ohexyl)-phenyLet hyl]- .

4' ;al kyl bi cycl ohexyL) and in EP-A-0,129,177 (p-[2-[trans-4- (p-al henyL:

and- p- al koxyphenylL) - cycl ohexyl ] - et hyLL- _benzonitrilLes). 5 t has

been found that the conpounds of the for- nula | are outstandingly suitable
as conponenﬁsr@hsbﬂq@mé-érﬁgrak(dwchecﬁrmasnohmcpahewaﬂbaphehv@atdytﬂystaI

phases “ﬂth49u%kkgK§3/§llo%@k9Q§ aﬂdVQByekQW—ﬁ'ﬁggsh9¥ di[%e

paratively | ow opfical "ani sotropy can prepafle pﬁ of these
conpounds. é@néléﬂlPﬁé“éénﬁBGnasaé#°ﬁ%é“ﬁ6#hﬁr&YFlaﬁéxvﬁﬂrﬁéhwéﬂé suitabl e
as conponenben@bnseGilieg yphases (for exanple for the nenDry effect) In

80 B oue Ao ph S b aME 403, Bhat Bk ok TapRuss: AR hBROEeRE | ¢
vi ewpoi nts, mubrm therper epasadndringll ynsuttiablei ssucespoaeqtist efgeriquakll y
consi derabl y . EelgndgqeLIQquggpouqqspg{tRQﬁLa?rnwhau150@¥ngawnFﬁa%@gge of

application. he "cho the sulbist
conpounds cantbesmsé& &g bhgq matuesal 9 WﬁGM1&chh1qunndycpy§talcom-

d'e|eCtr'CS 3F3t9%6@9”laﬁnbb¥1€gﬂ*aRQ%%QroBQ“@$ﬁV eCB?BBHPQQ Qfithhe fornul a
can ahgo gFadded to urd crystal base naterlals from ot her cl asses of

conpoun & dnfife tpﬁgﬁrG@FPPU“Féducé°Fﬁe°a|éPéc°°28°PFFé 8#d/ or
opti cal an|sobrmpymolasmcbra dueltaermoee IhetebmﬁouldsoabohbatEObﬁula | are

f rthernnre r nedi fqQr the preparat ot her
sﬂbstances % g ﬁhgéeuse °5se5%h ?Ft385t5%8 mfﬁaﬁydgggﬁ %r di -
elLectrics. 30 ' In addlhig iconpbindsoufidiing themgbapbuade odl@heLess in
the pure stahepaig Eor@hk'9§h§50?¥5E4Fuq§SQP d3:4% %ﬂb@t&?%@%rﬁkqéﬁ range

mﬂych i s_advant ageouély Loc or el'ectrooptical use hey are very
stabl e 18waPAg éﬁeﬁﬁbleaL§roahaﬁge9Uﬁntsehﬁe#asuﬁélaﬁdewpgnntsasfor

The inventi @Ret prepbPhdtieh b9 heRateePAYRYTrel tiBequite generally
considerably extended.
The compounds of the formula 1 ﬁave a wide range
of application. Depending on the choice of the substit-

20 wuents, these compounds can be used as base materials from
which Liquid crystal dielectrics are predominantly com-
posed; houéver, compounds of the formula I can also be
added to lLiquid crystal base materials from other classes
of cbmpounds, for example in order to reduce the dielec-

25 tric and/or optical anisotropy of such a dielectric.

The compounds of the formula I are furthermore suitable’
A\« as intermediates for the preparation of other substances

which can be used as constituents of Liquid crystal di-

electrics. _

30 The compounds of the formula I are colourless

| in the pure state and form Liquid crystal mesophases in
a temperature range which is advantageously Ltocated for
electrooptical use. They are very stable towards chemi-
cals, changes in temperature and Light.

35 The invention thus relates to the compounds of the
formula I and to a process for their preparation, charac-
terised in that a corresponding carboxylic acid amide
is dehydrated or a corresponding carboxylic acid halide



forfula | and to a process for their preparation, charac- terised in that a
cor.respondi ng carboxylic acid am de is dehydrated or a correspondi ng
carbexylic acid halide -4- is reacted with sulfamde, or in that@ﬁgﬁ
correspondi ng brom ne or chlorine corrp"ound is reacted with a cyanide™"The

i nvention fuis heraworexd rel et esu i fant ok U oifn tthes tcaaTpauTass pafnd g f or mul a |
as conponent <dd qui cyy.st ses.. The J )0 over rel ates
to Liquid crb;rs q'ta Aépﬂg'ls (ejcs'_ﬁcoorﬁtrgﬁs nc'?énm %‘fe’asstr %nceéé(;&(;?p}oéuhn} chJ' a?'Heue%'or mula |,
and to liquid crystalhdigpient ere thernmpnearndlAlesr td ddte o ichl

di spl ay el engd Soofd il NidW0 SHHENFANASES 1 HY componendSidd (@0l Rl ow have

t he nmeani hg gi ven, unless express]y indi- cated otherw se. The conpounds of

the formd a 97 Y AMRASS 4 n-T R Y CUMBURRS RV amd ke s i M1 to 1d

(Wi tﬂ in 1;3 cﬂﬁg(ljhlcaﬂ&id‘ﬁ eca;frftialJ:igﬁ)nganaatf Ilgeisltl thdvﬂdnfbd;mw hcrﬂ' rlgﬁéf Lerr] ~

30 The prefesred conmpoun of the rt. far include those, of the part
FOFY LT o G Bl Piandal i Ly e

formul ae 1ba 10 c: " Ter ) 1 he part
formul a | ba paret pauttd roud leard tyr quedf eraled i slpl ayhee fearenid sge cdyobeei raim bel ow,
PhX is a 1, 4,hefhdde, group which is substituted by one or two F and/ 5

or O atonms and/or [efr] groups gnd/ oy CN graopps. The preferred compounds
of the ptt formul aR & ifoLdde thosdt of A he Aar th f%%éh%to I di ;.

and below have the meaning given, unless expressly indi-
cated otherwise.

The compounds of the formula I accordingly in-
clude compounds of the part formulae Ib to Id (with in

15 each case three rings) and Ig to Ih (with four rings).
RI-A-AS-CH2CH2-A2-CN b

20 Rl-As-A-CHZCHz-Az'CN Ic
Rl-A-cuzcuz-Az-n’-cn | 1d
R;-A-AS-CHZCHZ-AZ- 3_en . 1g

25 nl-As-A-cuzcnzznz-A3-cu Ih

30
The preferred compounds of the part formula Ib

include those of the part formulae Iba to Ibc:

35 1 | L 1
R -Cy-PerHZCHz-Phx-___N (sic) ba
Rl-Dio—Phe-CHZCHz-PhX-CN Ibb
1

R -Dit-Phe--CHZCHz-PhX-CN | Ibe



[erT] 20 OF these, those of the part forrmuLae Ida to Idf, in part]j ar |db
to lde, are particularLy preferred. Idi is aLso preferred. Conp of
the fornmulae Idc 1 and Ide wherein Ais trans-1, 4-cyclLohexylLene a is 25
aLkyL with 1 - 12 C atons are partieubarLy preferred. The preferred
conpounds of the par, rnul [ h f h nul.ae lga to
I gh: [err] Cﬁ th se t?ﬁggé oﬁ%#%e°§a3§% § ttIgg ﬁURatSBFgérgre :
particularlpapﬂeteﬁﬁedy Fh@fpreﬁénred conmpounds of the part fornmula Ih

i nclude those of thg,pakl #g i ae EB%vEOathbeﬁoLerbe st hese,_those of
the part fornulae |Iha and hb 15 are particul ar referred IAf is also
preferred. PHeMH €AEMSEIHAs ¥8fi ¢hhd sf 6r‘-'r'?1§|taé UéBSvgyaﬁﬂeberoWwaL pgd/
.'pre]{eraglsy @lélilsiclt, 1a&rod_sf léht:lhferrfmlﬁ glrleQpyE @hdavet kmr gP¥apkkyl grOUD R2 is
preferably - : i s prefer 0

preferably Cy, Dio ﬁPeW{F§Fﬁrﬁ§rfP&’HPé{Pdéy”Agh pﬁr”éféf’&ﬂ%apﬁd PhX, Pyr,
Pyn or a pyriindluideetBosediofl theowprti fopautiaeullda Bk ddiPhX. PhX is
preferably a 1, 4-phenyl ene group which is substituted in-the 2- or
3-position by F, d or 25 CH3, in particular F or CH3. [err] are
preferably Ph, PhXgrla<gnli -RywlphesCier nore preferabdy Dit, Pyr or Pyn.
[err] ang preferably Ph a d§ The conpound of the fornula | preferably
contarns 30 not rnn&§Jkﬁﬂﬂiﬂﬂa{ﬂythﬁthﬂmcaIs Dio, DitldPhX, Pyr or

R-A-CH,CH,-Phx-Phe-CN | Idc

| R-A-CH,CHPhe- PhX~CN Ide
~ .5 RL-A-CH,CH,-PhX-Cy-CN 1df
RY-A-CH,CH,-Pyn-Phe-CN Idg
RL-A-CH,CH,-Pyn-Cy-CN _ Idh

RL-A-CH,CH ,-Phe~Cy-CN 1di

20 _
0f these, those of the parf formulae Ida to 1df,
. in particular Idb to Ide, are particularly preferred.
Idi is also preferred. Compounds'of the formulae Idc
.and Ide wherein A is trans-1,4- cycLohexyLene and R1 is
25 alkyl with 1 - 12 C atoms are partrcuLarLy preferred.

The preferred compounds of the part formula Ig

Nt ~ include thpée of the part formulae Iga to Igh:
r! - A-Phe-CH,CH,~PhX-PheCN Iga
30

Rl_a- ~Phe-CH,CH ~Phe-PhX~CN I1gb

rl_a- -Phe-CH,CH,,-Phe-PhX-CN Igc
RI-A-Phe-CHZCHZ-PhX-Cy-CN Igd

) 1l - - - ' i

55 R ~A-PhX~CH,CH,-Phe- Cy~CN Ige
R-A-PheCH,CH, -Pyr-Phe- CN ~ Igf

R -A-Phe-CH,CH,-Pyn-Phe-CN Igh



Pyn. z2 is preferably a single bond, or, secondly, preferably an -0-C0- or
-Cd -CH group. 1 _ 2 2 1f Ris an alkyl radical in which
one:35 ("al koxy" or "oxaal kyl") or two ("al koxyal koxy" or "di- oxqéE}yl")
non- adj acent [err] groups can be reptated by 0O atons, it can be
straight-chain or brggac Pr b t h nd has 2, 3,
4, 5 6 or 7 C ato 6? FRQS$ gﬁgggcégra+%g+§r§ ¥€ @?ér%b %ae %yf propyl
but yl , pentyFrehEin‘Chbafyy prefeoxed. propoxy, butoxy, pentoxy, hexoxy,

hept oxy, 2-oxapropyl The Hpshexya@tbymaouﬂas(afeﬁméxwaPPthN#aupé By Oxabutyl
( 2-nethoxye or 4-oxapentyl, 2-, 3- - _or 5-oxahexyl, 2-,

3-, 4-, 5- "%Yﬁéahéﬁ?§? g therR et ?%m%b?ﬁy¥“aoﬁ?y¥hfnonyl decyl ,
nethoxy, bctoxy, nonoxlD decoxy, 2-, 3-, 4-, 5-, 6- or 7 oxaoctyl, 2-, 3-,
e

4-, 5-, 6-, 7- or 8- ORBDEPYA-CH: CHB_phg¢me5CN 6- 7- @ 9-oxadecyl,
1,3-dioxabuty| 10 (— nfthoxynetﬁox§ 3-, 1,4- or éloxapentyL, 1, 3-,
1,4-, 1,5-, 2,4- R* oCy3aS5ecd] oM ¥PhQLCﬂ13'1 114 . inp-. 1.6-, 2,4,
2,5-, 2,6-, 3,5- 3 6 or 4,6- fiokxaheptyl. Conpounds of the fornmula | with
a branched end 15 gromb sybstca?en%;ﬁhnazyocnasionalIy bgnef inportance
because of a better sojubility he usual liquid crystal base materials,
but in papticular as & +€ntAdll, AY,sBpr-PoeablNes, if theylade optically
active. Chiral conpoungls of the fornula | are furthernore suitable for the
pre- 20 paration of Bne€yre-&H,CHhaBua-PhegENnched groupdhef this type as a
rule contain not nore 1han one chalg branching. Preferred branched
radicals R are isoprdbytCY AthhatHsEMe=Crt €N propyl ), isbhfityl (=

2- met hyl propyl), 2- nethylbutyl i sopentyl (= 3-nethyl butyl), 2-nethyL- 25
pentyl, 3- nethylpent@f tQE%shytmm&ylof2tm¢omy¢peﬁnqul@n bmayaqdlsmmropoxy,
2- et hy ps opaxy, pr REQVAOL QVefrred. Ihf is also preferred.

In the compounds of the formulae above and below,

R1 is preferably alkyl, and furthermore alkoxy or another
oxaalkyl group. R2 is preferably -CNj.
_ al s preferably -A- or'-A-As.

20 A is preferably Cy, Dio 6r'Dit, in particular Cy.
A2 is preferably Ph, PhX, Pyr, Pyn or a pyrid-
ine-2,5-diyl group, in particular Ph or PhX.

PhX is preferably a 1,4-phenylene group which is
substituted in the 2- or 3-position by F, CL or

25 , in particular F or CH,.
LI 5 3
A, A° and A" are preferably Ph, Ph¥X, Cy or Dio,
gf and furthermore preferably Dit, Pyr or Pyn.

A3 and A4 are preferably Ph and Cy.
The compound of the formula I preferably contains
30 not more than one of the radicals Dio, Dit, PhX, Pyr or
Pyn. -
Z2 is preferably a single bond, or, secondly,
preferably an -0-€0- or -CH,
1f R1 is an alkylL radical in which one

-CHZ- group.

35 ("alkoxy" or "oxaalkyl") or two ("alkoxyalkoxy" or "di-
oxaalkyl") non-adjacent CHz'groups.can be replaced by 0
atoms, it can be straight-chain or branched. Preferably,
it is straight-chain and has 2, 3, 4, 5, 6 or 7 C atoms,



1-nnet hyt hexoxy, 1-nmethyl hept oxy, 2-octyl oxy, 2-oxa-3-nethyl butyl a
3- oxa- 4- net hyl pentyL. 30 O_the conpounds of the fornula
in which at | east one of the radical & contained therein has one of the

preferred neehiagso gl wegLarss pedeidaly QUmpaungs oy thadwrmul a | wherein
A2 or A3, in part

i cular, A3, is .a.1, 4-phenyl ene gro whi ch is substi- 35
tuted by orfe otryEV\g"ﬁlxyaerd/ erptd"’atéotﬁkdpxe?'rrdlptfr"pd-’!%'g?’pd‘\.ﬁ?g‘yarnd’/ed‘r“’él‘lf’groups,
in particulfaxdyy orfeemroxyo & atamre ol [E e tgrooupe tond ca@rpdunds of the
formul a | V\é‘ﬁ{&!f’-«%ﬂﬁy@) ]U,.4-§.YOC,J1€H;F1{9’L| f(ﬂ:e el o Y et 1 l%r—?f &t ed.

0
-8- O the conpounds of the fornu ose stereod- 1 &?érs i‘n "whi ch the
cycl oal ibhafi 4 TRARN Y (4 A~ exdmlés QF, Dicxarrydis Rar 8-, 4-, 5-

trans-1, 4- fsupsdd dhed 1B) @ dr&ur fiddnfifhe Methyl, octlOSGdHyithe _
abovenenti oped fornul ae which con- tain one or nore of _the gro%gs Do, Dt

f
and/ or Pyr 98F Yehore IV EHAX % m @ LR N AN o L8 40X 2 Z5imasint i%Tr iSomer s.
Parti cul ar |8~ prrefieraaab crpovds B, téhe for,md-g I7-and F-ddmnorave part
formul ae arg thgse wherein Rl is 1Q _a strai ght-chain alkyl. grqup qr al koxy
group with 2|erf g',’gtc’h 4ca(sesel' t6§ nd @ atonk. 9?:0 aoduencc\f'g 'ofﬁt%ec“f%ra%ﬂﬁaﬁl wher ei n
at | eastO orfe gfe thox yrethmsxydor 11,35 Pyrs~ RM ré-pljircacapainter, SHA-yl , in

particul ar Pyg- (thaj- i tQ say sl 45 ]édqnlwy)aq.;@,yl o 1 wo G@H groups are

repl aced by N dtorfs) ‘ar€ al’so preferréd. The conpounds Jf t’he Formula | are
prepar ed byl mEtholrd WehiZotht ar & AdTowr? 45T, %3 Suchy &5 Adsd described in the
literature dfdamdpyyl.e in the standard worKks, such as Houben- Wyl ,

20
Met hoden der Organi schen em e (Methods of Organic em stry), Ceorg
Ihi ene- Ver Lag, St uttoHayn sar?cﬂeitd‘epa’kr]ﬁri“lﬂhaarl cfreh % &'\‘%‘ﬁ%(ﬁﬂﬂ tions
whi ch &Se lgrowp b ssui ey te B ormayhe aoascitdnaid yrdye iconeidaportance
because of a better solubility in the usual liquid crystal

met hyl but oxy, 2-met hyl pent oxy, 3-nethyl pentoxy, 2-ethyl- hexoxy,
@t hose

base materials, but in particular as chiral doping sub-
stances, if they are optically active. Chiral compounds
of the formula I are furthermore suitable for the pre-
20 paration of smectic SC* phases. Branched groups of
this type as a rule contain not more than one chain-
branching. Preferred branched radicals R1 are isopropyl,
2-butyl (= 1-methylpropyl), isobutyl (= 2-methylpropyl),
2-methylbutyl, isopentyl (= 3-methylbutyl), 2-methyl-
25 pentyl, 3-methylpentyl, 2-ethylhexyl, 2~-propylpentyl, 2-
_ octyl, isopropoxy, 2-methylpropoxy, 2-methylbutoxy, 3~
St methylbutoxy, 2-methylpentoxy, 3-methylpentoxy, 2-ethyl-
hexoxy, 1-methylhexoxy, 1-methylheptoxy, 2-octyloxy,
2-oxa~-3-methylbutyl and 3-oxa-4-methylpentyl.
30 0f the compounds of the formula I, those in which
at Least one of the radicals contained therein has one of
the preferred meanings given are preferred.

2 or A3, in

Compounds of the formula I wherein A
particular AS, is a 1,4-phenytene group which is substi-
35 tuted by one or two F and/or CL atoms and/or CH3 groups
and/or CN groups, in particular by one or two F atoms
or CH3 groups, and compounds df the formula I wherein A

is a 1,4-cyclohexylene group, are also preferred.



Vari ants which are known per se and are not nentioned 25 in nor
here can al so be used. The expert can find correspondi ng synt hesi{&
by routine nmethods fromthe prior art (for ex- anple Gernan
O f enl egungsschriften 2,344,732, 2,450 088, 2,429,093, 2,502,904,
T 2oyl ohexyl ene.and. 1 e pheny one, O OUme. . Gt Mo, Pt ony Spocs {) eat i

, 4- cycl ohexyl ene_an . &z enyl ene groups; r man, Pat en eci fication
2,641,724, i 5?'&%’{3&%"0\'“&%’&%’&%@’%%‘.Hﬁ’f?‘iﬁ Qi ?1%‘51‘25%-% {/i_“gr%ﬁﬂi%",“ter man
O f enl egungséehrdfe 8n@28j8b03ré¢ ntreEspetis-od i const poutrats avd hpre-
pyridazine-3;6:diyl groups; Japanese Pub- 35 |ished Application 58-43, 961,

I n respect o¥ conpounds wi th pyrazine-2,5-diyl groups; Gernman _
Of f enl eguhgsschri f t ehh 2 949f gpte stk vemenyt damed | fo teie twibfc e obunds wit h

1, 3-di oxane-2apn déré &F Ohpse - ASER EGFRUD £ £ 050, ddsor Py©-id N Tespect
of conpounds mnﬁh 1 3-d|th|3ne-2,5-d|yl roups;_ U S. Patent %Pe0|f|cat|ons
4,261, 652 ant?4h 293 S5ENC L ?e"s’p%c'i“%fp%g?rb%%d%»%ﬁ‘i‘rﬁ‘twn isomers.

1, 4- bi cycl o( 2, 2, 2) ocR yt-eheu i o St r é30s meed G § mpd @I oSt hrid tf e d0a 312, in
respect 5 o n ' - df o h e: 2. b-di roups; . Ger man
O f enLegung sIs' c%?ﬁ‘?y 2?@31\3% %%\béi eé:%hér/ eé‘f)&gﬁ %%] a%%?n t ';?)%suen a“s'ygv\'n? H s

1, 2, 3, 4- 1@t rahytir dhaiptt hmd Emea X6k di faumronpst k Ger ngmo G feitegimgsschhri f t
3,208, 089, Gegzamn 4§ eqnd eguppsis schrift 3,117,152, German

O f enLegungsschrift 3,042,391 10 and European Published Application 84, 194,

in respect of Iateraq?“yp%ﬂb%ﬂ is:)%t‘éble conptirist wier &t i (33 ehi ene
gungsschriftof, &, gdups AT £ ptA'bfarwnm%UMSPy\&; hpydCHr OFPabri dge
menbers) . If desiyed,  1he starting.s%gstqpces(can al so_be 15 {o med in
situ, in a nahhereslch that T RS SHE RO Feo-(Phatd s rinIPe Tttt on

m xture Hut phenyhevea atted e frurtwd e greagiedat® repleaddk monpoanass bf t he
formula |I. The, c qpq§ e formula | can thus be pre- pared by
dehydrating %ﬁ%dﬁggg omﬁéif%g?boxylic acid 20 am de or reacting a
correspondi ng car box\"¢ ccempeunds iqe the formula I are prepared by

methods which are known per se, such as those described
in the Literature (for example in the standard works,

20 such as Houben-Weyl, Methoden der Organischen Chemie

(Methods of Organic Chemistry), Georg Thieme-Verlag,
Stuttgart), and in particular under reaction conditions
which are known and suitable for the reactions mentioned.
Variants which are known per se and are not mentioned

25 in more detail here can also be used.

The expert can find corfesponding synthesis
[N methods by routine methods from the prior art (for ex-
| ample German Offenlegungsschriften 2,344,732, 2,450,088,
- 2,429,093, 2,502,904, 2,636,684, 2,701,591 and 2,752,975,

30 in respect of compounds with 1,4-cyclohexylene and 1,64~
phenylene groups; German Patent Specification 2,641,724,
in respect of compounds with pyrimidine~2,5~-diyl groups;
German Offenlegungsschrift 3,228,350, in respect of com-
pounds with pyridazine-3,6-diyl groups} Jépanese Pub-

35 (ished Application 58-43,961, in respect of compounds with
pyrazine-2,5-diyl groups; German Offenlegungsschriften
2,944,905 and 3,227,916, in respect of compounds with
1,3~-dioxane-2,5-diyl groups; East German Patent 160,061,



wi th sul fam de. The ami des can be obtained, for exanple, from corresponding
esters or acid halides by reaction with amoni a. Exanples of suit e
dehydrating agents are inorganic acid chlorides, such as [err] 2 rr]
and furthernore P205, P2S5 [err] (for %xanple as a doubl e conpound with
[err] and aritmate cpeut fohicoms ulsd andi sl f B di acighdva joabiy (Throups ;

dehydrati on ied out.in the p C r_apseng fo.an jnert

sol vent at tde:'ﬁ%'eﬁfﬁﬁ?ﬁeé %De%cw’e%ehcaamo'oms [l're‘re‘ffp’a%ozo:?(?dbf‘ff%oﬁ’ ies of
possi bl e sol MesR&C tiref bowrude v Esh plyr4 th ey oro (2 it yd ctryilrene ar omat i ¢
hydr ocar bonsgr sHed; asg SENAENSs ¢ 40 #qann,ege %_rh gwt(te_rge,ﬁch’ des, S cphec:ag di -

net hyl f or jam de. To prepare the et erivatiVes df e formia I, i1t
is also pgzsqfo|fe°'lq>°tffyh?ct"bfd“rrwﬁd}ﬂrr@w@mnﬁ?dé;,dimtef@mv t he

chlori dteﬁ, Lméﬂha?llgdmaeetgmﬁfblsaﬂ—t hrt'ﬁ&e@,?ét@,iﬂ@nbiim?r%s R tVSth wo%iJ-Ch ale
tetranet hyLene s 0 er gt ur.es, bet ween abou and [err -10-
preferably eﬁ°ﬁ%§%]"{§hti;zﬁi:gaﬁé%ﬁfmﬁﬂWﬁqﬁf aligneifig8died @fPuRs;

i sol at ed di reotnan @Fofre rtleag wetgarstd hrgi fot (Bt 208,089 1 fee randee rdf faanL fgundh s -
correspondi y. i ds. f t, I O rt...b . Be | jd halides
(corres pondirb%cgrﬁrtirc:[t g.f,nﬁ‘ﬁsfgm;e&rfeﬁﬂ [J;érafrﬁnr["[eeiur'] S ﬁ‘o@eg’cﬂct’;zrfa%éd '
prepar edl0 f ANEEHARARE art Parh lcigrvesk farrd- 1 d aty dore el dderiny ate spes 4 fodkk

exanpl e Nose 4N AL U i ik e AT SAAIBS NSRS U ddie A qaen T adical)

by reaction with oxalyl halide, preferably oxalyl chloride,
Fri edel -c:rafql'é‘&,so‘rfdmﬁfoﬁwér(zé’ﬂirﬂ?g’h Pt diRtS PRSH i9fatGamp oynese wigdy —CH, -
Cor r espondi roH Gy dd roidyeanmaibied®y.l | ¢ aci d deriva- 15 tives (for exanple
~acid halides 5r estelrfs;desciorerdespkg‘%di to formyla I, wherein [err] is, for
éxanpl e, [err] are accessiBle,” f es;]%rfpﬁ‘é‘,g 0 S S rf Bodithde  pre-
15 formed in situ, in a manner such that they are not iso-
Lated from the reaction mixture but are immediately fur-
ther reacted to give the compounds of the formula I.
The compounds of the formula I can thus be pre-
pared by dehydrating a corresponding carboxylic acid
20 amide or reacting a corresponding'carboxylic acid halide
with sulfamide. The amides can be obtained, for example,
from corresponding esters or acid halides by reaction
with ammonia. Examples of suitable dehydrating agents
are inorganic acid chlorides, such as SOCLZ, PCLS, PCLS,
25 POCL3, SOZCL2 and COCLZ, and furthermore PZDS; PZSS
ALCL3 (for example as a double compound with NaCl) and
N aromatic sulfonic acids and sulfonic acid halides. The
'dehydration can be carried out in the presence or absence
of an inert solvent at temperatures between about 0° and
30 1500; examples of possible solvents are bases, such as
"pyridine or triethylamine, aromatic hydrocarbons, such
as benzene, toluene or xylene, or amideé, such as di-
methylformamide. .
To prepare the ethane derivatives of the formula
'35 1, it is also possible to react corresponding acid hati- '
ides, preferably the chilorides, with sulfamide, advan-
tageously in an inert songnt,'such as tetramethylene
sulfone, at temperatures between about 80° and 1500,



ferably brom des or chlorides) corresponding to fornula I, wherein -A 2-R

Is -A 3-halogen, by Gignard reaction 20 wth
4- (4;5-di hydro-4, 4-di net hyl - 2- oxazoLyl ) - cycl ohexa- none, detachnené%%%
water, with sinultaneous renoval of thdOoxazolLyl protective group,

boi | i ng Wi t h elhanalbily EQrﬁhonxdr@QQQ@tkQQtQEa?P wdeKbhe Dendtﬂgd 'f

appro- priate, canversion of the eth ester o the désiréd
derivative by ifEthEds SR O8 dFélEGSWndﬂF6ﬁ¢$Me Lit- erature. To prepare
et hane derivatives offotrh@hkosdkraihg subsgaakee p@aslb&geP@ €8acCk ind

correspondi ng chl orine .or bro ne .co g yani.de b nethods whi ch
are 30 knowt o ¢ §PERE N8t &Y AE F§1San§§ﬁp @egkgﬁy ﬁré°ﬁeP t-cyani de,
such as NéCNBeK®N1@ra@uﬂ(@N}ZdeﬁoKcexanpbendnngheopﬁesmnte of pyerdnne in
an inert squgRL Zsuchpgscggg?ggghforgﬂntqecghaQ%ﬁthylR?r&albQOne

e

t enper at ures bet ween ofine or
conpounds, tﬁ@”é%ﬁ@ﬁﬂrcaﬁ ﬁrﬁ@”absﬂepW|aﬂepéynﬁﬁééﬂQQﬁﬁtﬁﬁdsA rénrPh&-pri or

art. For exa@bh%ionﬂSec%ﬂ”B@UBQSpGE%daCQ€$5bQEﬁpb¥ hakem G%?@EEQBnQL the
benzene derlvatlﬁes descr,i bed ahove. urd crystal g ases according
0

he
to the inven'f§ ﬁ"68H§|gfrdﬁa§'¥851§f°ﬁr§ﬁéﬂa Fyt§°F8 ybich,B88840s, at
Least ond0of awhiHcla tiom an@mﬁpduad mhetMQﬂﬁobguharhd1Ibe)obbereeemSBntuents

are preferab h 5 r o] bs es, in
particul ar tkétﬁngaﬁlgu éh?gé P?gg}?§l9ch§ggg Qﬁ goégbehggg es,

benzyl i deneafirliedes - Cbﬁﬁﬁ@nyb9d1teppheﬁ9rétipheﬁykeom éyOKOMGXybnbenzoates,
phenyl or cygl ehgxglsgycl ohexane- carboxyl ates, phenylcycl ohexanes,
cyclohexylblpheny s, 10 cycl ohexyl cycl ohexanes, cycLaohexyl napht hal enes,
1,4- bi s- cycl ohexyl b&RFEREROND ing. 5V§1898F6ﬁ8£9[BPpMéﬁyl§C16héﬁyﬂyadr

cycl ohexyk- p!ﬁb@thﬁe$,eREﬂBYb aerdCheuehexybrdbexames RBPREkpoAding
cycl ohexyl -1, 3 glthl ﬁ ghe gl ekhanes, dlcxcloh xyletQﬂnes
1-cycl ohexyl £3- pRERYIE anégerfé opt'i oftal I'§ ~ héFBg@ﬁﬁPB est M Pbafiés Menzyl

phenyl therare access1ble, for exampLe, from halogen compounds, pre-
ferably bromides or chlorides) corresponding to formula

2 is -A3-halogen, by Grignard reaction

I, wherein -AZ-R
20 with 4-(4,5-dihydro~4,4~-dimethyl~-2-oxazolyl)-cyclohexa-
none, detachment of water, with simultaneous removal of
. the oxazolyl protective group, by boiling with ethanolic
HZSO4, hydrogenation of the double bond and, if appro-
priate, conversion of the ethyl ester into the desired
25 acid derivative by methods which are known from the Lit-
_ erature. )
(L ' To prepare ethane derivatives of the formula I,
it is also possible to react corresponding chlorine or
bromine compounds with a cyanide by methods which are
30 known from the Literature, advantageously with a metal
cyanide, such as NaCN, KCN or CuZ(CN)Z, for example in
the presence of pyridine in an inert solvent, such as
dimethylformamide or N-methylpyrrolidone, at temperatures
between 20° and 200°.
35 For the chlorine or bromine compounds, the expert
can find appropriate synthesis methods from the prior
art. For example, these compounds are accessible by halo-

. genation of the benzene derivatives described above.



tofanes and substituted cinnanmic acids. The nost inportant conpounds which
are possible constituents of Liquid crystal phases of this typ n be
characterised by the formula Il 20 [err] wherein L and E are e a

car bocyclic or heterocyclic ring systéﬁ]Fron1the group conpri sing

1,4-di substituted 23phenzehg SQyQKQHOE%%QQQ c@%?d1%g4todkﬁﬁb§§bgHLEd

blphenyl phenylcyclohexane an | ohex cl ohexane “syst
di subst i t ut &d 9y rofisdisrte ond f°31évo?dﬁéefﬁ 4, 32te- dB- sapseneotsd

naphtha'eneatdu?a%ﬁdoh%tb&'mmdkﬂnaﬁhbh%bﬂﬁ%unQUbﬁa&leH@rﬁﬂ@a I.
tetrahydroqui nazoline, Gis C-C si gle bond, Y is

hal ogen, préfér&ﬁmfrcﬁpﬁﬁﬁﬁé“e&ks éNe §ﬁ6%ﬁra§ﬁd ghosed AFRM th&Lkoxy,
aIkanoylnyn@maahkomycaEMGHpb@mycmehs&pnk@slS1npme#enahuyruphbo 8, carbon

Lo, O 0ol IRAGArAdSalsR o ¢Bleo G P HCo f SEh kRO hese

conpounds and one "of "t hesé >t cal £238d3 Béi ﬁg an al kyl
or al koxy gﬁG@ﬁylHUh@m@m1lomhén @amMamwésoftpmeh@mvﬂsagoae@ub oftituents

can al so be c%q%hel\@rly b%la%asclé*gst%%%% 10l r1Qy cThleUy@S clyR@lRQk ale
comerci al ly "avai l hese "subst ances can be prepared by nethods

which are kﬁ@Wﬁ°ﬁWdﬁﬁ@ﬁe Emﬁgﬁéfdﬁé°"?Hé"ﬁﬁasé§°é@@6ﬁdﬁﬁdp@&"ﬁﬁé'lnventlon

cont ai n 1@POLty cQ.oh elxy LYWL offefadiedl)l ¥ ykQ oth@ x92Ha phit han@ nefs N, & -bS s -
conmpounds of t e for

o 0 1 to SRR R PRy ne s R Yot T T O Sundb 8 e
formula | amne aWsdopmawermed1mﬁHendmele@mmNd& acc aydilod etxy Lt-ldd cixaneist,i on
are 20 prepgieqd U o MGNShe MY ICN I35 GUTHATRSY, AR -WphehF 1R thanes,
\4: 1,2~-dicyclohexylethanes, 1-cyclohexyl-2-phenylethanes,
15 optionally halogenated stilbenes, benzyl phenyl ethers,
tolanes and substituted cinnamic acids. |
_ The most important compounds which are possible
constituents of liquid crystal phases of this type can
be characterised by the formula II
20 '
R'-L-G-E~-R" ' 11

wherein L and E are each a carbocyclic or heterocyclic
ring system from the group comprising 1,4-disubstituted
25 benzene and cyclohexane rings, 4,4'~disubstituted biphenyl,
phenylcyclohexane and cyclohexylcyclohexane systems, 2,5-
o disubstituted pyrimidine and 1,3~-dioxane rings, 2,6-di-~
substituted naphthalene, di- and tetra-hydronaphthalene,
quinazoline and tetrahydroquinazoline, G is

30
-CH=CH- ~N(0)=N~
-CH=CY- ~-CH=N(Q)-
-CzC- -CH,~CH,-
35 -C0-0- -CHZ-D-
-C0-5- -CH,-S-

-CH=N- -C00-Phe-C0O0-



rul e, the conponents are dissolved in one another, advan- tageously at
el evated tenperature. The liquid crystal dielectrics according to e
i nvention can be nodified by suitable additives so that 25 they cﬁégﬁe used
in all the types of Liquid crystal did2 play el enents which have erto

been discl ogeda gueh saddilei ¥8ndaT & Keowengehhep€éW@FEb@9dcﬁ(8r¢ﬁ50f'bed in
detail in the Literat re For, exanpl e I'S p055|ble to add conduftive

salts, pref@fab«Y eRd R 36"ddﬁnefﬁﬁL385éécyEL&ﬁﬁﬁnlﬂhﬁinﬂék9ﬁbx9benzoate
tetrabutyl-a&ﬁmmmkumbbabnaphenykbonﬁnabe16r poapkedbsal Up €6 8rLown ethers

(conpar e, . Halter et ys Vol une 24,
pages 249- Zgg ??8g§t%msfo°fnﬁpgv8$tﬁe ESngggfféﬁ¥y1deL%?0| ’dbEStuffs, for
the 35 éreﬂ&ratﬁé@,of,céﬂogrearguest host systens, or substances for

nodi fying the dlelethhgu@nb$oghggg cBHSthEEOSh“y EgdkordQQ?eprlentatlon

of the nematic phases for exafiple, in
German - P3e eﬁféﬁEéguﬁgégeﬁiﬁfyéﬁaélzogeizv az zhbybaar alRoxy632,

2,338, 281, §r459u08§ow3v63z 83Her2v8p3aR28 QWdt3e9Q3vlngeah9uB°||0Wﬂn9
exanples are.i.ntended to il Iusbrate t.he gnventlo mting it. Mp.

= nelting pditdtUeEtE §an-alpg Pe graf- FBéanﬁgssHbﬁgénﬁﬁa BEI ow are
percentaQesmbytumeghtheabbftheetenmleatuaetyalsaglubheLn degreés Cel sius.

" Qust omar y W@EbngaggtaﬁeagsuawsrRkapa&iga L RS ARELULA R, gELTacted W ih

met hyl ene chl or- ani ¢ phase 1Is seﬁar ried and evapor- -
10 ated andkﬂﬁé"pﬁﬁamcﬁhﬁslp@PrFfédeby crystal lisation and/ or

chronatography Exaﬁﬁkepﬁa3§s7agcQFdlnb4t6tEﬁ@sﬁﬂv@hﬁﬁQHYESMQE@HGXYL)
phenyl ]-2-(4-carb et hane are sus- 15 pended in 200 n

_ yl - 3- f uor opheny L{

of et hyl end@® GHFosngetana af?éFfSBGb Yt i'8nt8r 92898 °PRi BAYPOER| ori de and

3.5 mM of decowmpbyhdsf efnmaredéormnbeanixture is boiled for 4 hours. After

cool - Dielectrics according to the invention cdntain—

ing 0.1 to 40%, preferably 0.5 to 30%, of one or more
compounds of the formula I are also preferred.
The dielectrics according to the invention are

20 prepared in a manner which is customary per se. As a

rule, the components are dissolved in one another, advan-
tageously at elevated temperature.

The Lliquid crystal dielectrics according to the
invention can be modified by suitable additives so that

25 they can be used in all the types of Lliquid qrystal dis-

. play elements which have hitherto been disclosed.

Nt Such additives are known to the expert and are
described in detail in the literature. For example, it
is possible to add conductive salts, preferably ethyl-

30 dimethyl-dodecyl-ammonium 4-hexyloxybenzoate, tetrabutyl-
ammonium tetraphenylboronate or complex salts of crown
ethers (compare, for example, I. Haller et al., Mol.
Cryst. Lig. Cryst. Volume 24, pages 249-258 (19733), to
improve the conductivity; dichroic dyestuffs, for the

35 preparation of coloured guest-host systems, or substances
for modifying the dielectric anisotropy, the viscosity
and/or the orientation of the nematic phases. Such sub~

stances are described, for example, in German



ing, 500 M of ice-water are added, the organic phase is separated off and

worked up in the customary manner. 20 After recrystallisation fro

met.hanol, 18.1 g (52% of qé;j:}

1-[4-(trans-4-n- propylcycLohexyI) phery - 2- (4- cyano- 3-

fl uorODhenyldfﬁéﬂa&_ﬁ. Az Bl fold 0\@ rzg.oc%nouad%za[ﬁ%srzrepar ed
rans

anal ogousl ‘"oh I 3
f1 uor ophenzlz)ﬁ:gt il 2@&5@4%@%3@3 ;f(y &élr%zﬁhéﬁ?l \Flvfﬂ(&} Adyfano- 3-

f 1 uor ophenyl ) - et hanervle [fri(tiowaing %watuélscweoheméln)demh%yI1]uz.s(t4acc>éano 3-
quorophenyI et han

p- (trans- gp?uﬁﬁ%ﬂ%ﬂhﬂ%ﬂﬁ%ﬁﬂ?ﬁtpﬁéﬁQl)"? Loy B3 MRYSASFn @Mt set hane

Et r éns CA.pe.t mlummrmwt) plﬁ'ﬁrr}cleﬁtzdezh- (aymv& aﬂdmbﬁehplwphereyl ) - et hane
trans- he

Iphenyl? QRYJ b??]g:ﬁ“% %tt It(%:‘ycitoh %)t%re:g 7 w r"cyano 3-
| phenyl ngﬁqqnﬂgs Ceigmus. Customary workwng up’ means. uater

Cp- (trans- i”s REIY &d-,C W0 REPtle)r eph%n)éx]tr?ac(t‘la&%%‘%etfﬁ‘%tlféWepQ@mb'r)- et hane
(trans-4 hqu¥lc cLohexyL pheny%&LZ (4-c ano 3-. net hyLphen %) et hane

p
1-[ p- (trahfens (BAR h BRASE. Jife HAPRrALEA Qffyodsied and eva
uo
uo

~ ~ S
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33eee

rophignylateat e theCpridduants-id- pruapiyfl iac lboherys)taihanat]iod- (ehddyano- 2-
rophenyl eth%petl Q}rans 4- but yl cycLohexyl ) - phenyl ] - 2- (4-cyano- 2-
fl uorop enf‘lrﬁ A4S

- Cp- (transﬁkqmau@dhycLohexyl) phenyl ] - 2- (4- cyano 2- fluorophenyl) -ethane
-[ p- (trans 4- heptyl 3p | )cRhen 4G 2y dlow@haenyl ) - et hane
1-[4-(trans-4-ethylc c?o(fyhex p,) f%nuso?-ro Iii“ y(c G
phenyll-2~(4- carbamoyl 3 ftuorophenyl) ethane are sus-
15 pended in 200 ml of methylene chloride and, after add-
ition of 20 g of thionyt chloride and 3.5 mL of dimethyl-

formamide, the mixture is boiled for 4 hours. After cool-

I—‘I—‘HS‘_"‘_"U‘H—‘I—‘

(01

ing, 500 miL of ice~water are added, the organic phase is
separated off and worked up in the customary manner.

20 After recrystallisation from methanol, 18.1 g (52%) of
1-L4-(trans-4~n-propylcyclohexyl)-phenyll-2-(4-cyano-3-
fluorophenyl)-ethane are obtained.

The following compounds are prepared analogously:
~ 1-Cp~(trans-4-ethylcyclohexyl)-phenyl]-2-(4-cyano~3-

25 fluorophenyl)-ethane

; 1-Cp-(trans-4-butylcyclohexyl)-phenyl]l-2-(4-cyano-3-

N~ fluorophenyl)-ethane
1-Lp~(trans-4~pentylcyclohexyl)-phenyll-2-(4~cyano-3-
fluorophenyl)~ethane '

30 1-fp~(trans-&4- heptylcyctohexyl) phenyll-2-~ (4 cyano-3-
fluorophenyl)-ethane
1-Cp-(trans-4-ethylcyclohexyl)-phenyll-2-(4~-cyano-3-
methylphenyl)-ethane
1—Ep—(trans—4-propylcyclohex7l)-phenyLJ-Z—(A-cyano—S-

35 methylphenyl)-ethane
1-Cp~-{trans-4-butylcyclohexyl)~-phenyll-2-(4-cyano-3-
methylphenyl)-ethane '



| uor ophenyl | - 2- (4-
Luor ophenyl ] - 2- (4-

cyaﬁophenyI)Jethane 1-[4-(trans-4-propyl cycLohexyl) - 2-
cyanophenyl ). -ethane 1-[4-(trans-4-butylcycl ohexyl) - 2-

— —h

20 cyanophenyl) - et hane

1-[4- (trans-4-pentyl cycl ohexyl) - 2-f |l-udrdophenyl ] - 2- ( 4- cyanophenyltéé%hane
1-[4- (trans-A-fpentef £l ARt yeedrdU QRN driyd -1 - (@ranapieny ) et hane
25 1-[4-(trans-4-ethylc cIohg%;%F3-fLdgﬁbphen;?g-z-(4- c?gnophenyl)-ethane
1- [ 4- (t r ans-"2 YRV I51EBRANSI- | uor ophenyl | - 2- (4- cyanophenyl ) - et hane
1'%4'Etrans'Fkiuﬂﬁﬂﬁaﬁﬁiﬂﬁﬁéﬂﬁﬂkﬁ4ﬁUBHQﬁbﬁWY#%?ﬁnK%?~Zﬂl443W%ﬁ@pbf?y|)hetha”e
1-[4-(trans-4-pentylc ohe - 3-fl uorophenyl ]-2-(4- cyanophenyl)-ethane
1-[4-(trans-@ﬁ¢h%£%hﬁﬁgﬁj N®3_f1 uor ophenyl ] - Z- (4- cyanophenyl)- et hane 35
1-

_ [ 4- (tr dns-¥%-at-Ht rans-chrediy) l-G-crtethepdyiDemphle nyd-1(-2— (Gy-aiyamver2H ) - et hane

s A e ettt henyl 12 (e r ) ethane

cyanophenyl)1TﬁqnﬁﬁfQD%?&TRWQH%LQKQkﬂh%Mwhhﬂﬂﬂﬁnnﬂﬂf&?iﬁewwvmwh@nyI]-2-(4-

cyanophenyl)¢@fd¥yh enyl“4rdidm@ns- 4- hept yl cycl ohexyl ) - 2- met hyl phenyl | - 2- (4-

yanophony| ) LHATRE #1544 Y AR TR ATy ] 2. (2-

10 cyanofthetl yoreigtasre L--{ed-hdneans- 4- but yl cycl ohexyl ) - 2- chLor ophenyl ] - 2- ( 4-

CyanOphenyl)TE¥JE¥¥%ans—4-pentylcycLohexyl)-phenyl]éz-(4—cyano-2- '
fluorophenyl)—ethane ' |
1~Lp~-(trans-4~heptylcyclohexyl)-phenyll-2-(4-cyano-2-

o _ fluorophenyl)-ethane _

15' 1-f4-(trans-4-ethylcyclohexyl)-2~fluorophenyll-2-(4- -
cyanophenyl)-ethane
1-L4-(trans-4-propytcyclohexylL)-2-fluorophenytl-2-(4~-
cyanophenyl)-ethane
1-L4-(trans-4-butylcyclohexyl)-2-fluorophenyl1-2-(4-

20 cyanophenyl)-ethane
1-f4-(trans-4-pentylecyclohexyl)-2-fluorophenyl]-2-(4~
cyanophenyl)—ethane '
1-L4~-(trans-4~heptylcyclohexyl)-2-fluorophenyl]-2-(4-
cyanophenyl)-ethane _

25 1-[4—(trans-4-ethylcyclohexyL-B-fLuorophenyLJ?Z-(A-

: cyanophenyl)-ethane ‘

S 1-L4-(trans-4-propylcyclohexyl-3~fluorophenyll-2-(4-
cyanophenyl)-ethane ' . _
1-C4~(trans-4-butylcyclohexyl-3-fluorophenyl]-2-(4-

30 cyanophenyl)-ethane
1-L4-(trans-4-pentylcyclohexyl-3-fluorophenyll-2-(4~
cyanophenyl)~-ethane :
1-[4-(trans-4-heptytcycLohexyl-S-fLuorophenyL]—24(4—
cyanophenyl)-ethane .

35 1-C4-(trans-4-ethylcyclohexyl)-2-methylphenyl1-2-(4-
cyanophenyl)-ethane :
_1-[4—(trans—4-propylcycLohexyl)-2-methylphenyl]—2-(4-
cyanophedyL)-ethane



1-[ 4- (trans- 4- pentyl cycl ohexyl ) - 2- chl or ophenyl ] - 2- (4- cyanophenyl ) - et hane
15~1-[4-(trans-4-hepty|cyclohexyl) 2- chIorophenyI]-Z-(4-

cyaﬂophenyl) et hane. Exanpl e 2 A m xtug % of 38.4 g of
1-(trans-4-n- prop¥écyclo- hexyl)-2-(4' -bronp-2' -fl uor obi phenyl - 4-y t hane

(Mp. 20 611164- banalﬁ-#eyvlancb°b¢xzhé-¥tm9§hyumupnutlﬁzx@#w- di ne and
60 m of N-neybybpyéﬁprdgagahg heated at 1600 for 2 hours. The m xture is
cool ed, a solutio 'n of 20@6h drochlorlc acid is
added and thd~ h% P&Fé“?égmgfﬁéa %XC% ?1V#%r£%P%#W%hR%$ J-qa 4 stirring,.
"and wor ked upyanophengUltetmaye manner to give

1-(t
bi éh;ﬂgf g N ptgf#?é’ﬁé I\;eﬁ(é’{aé @)( l°ﬂ(’ﬁ/2p)r]22|é< mﬁ"epréenyu -2-(4-
1- (trans-4- ncpeneqmeyttbhekWaoez (4' -cyano-2' -

f'1 uor obi phenylg4=yt ¢ agé La0Se Sk Ofio3is¢ - to Exanpl e
2 from1l-(trans-4- n-a pent yl f: M%%&iﬁé%yzu(szpbétﬁtom 2' Iuorobélépghenyl 4-yl) -

et hane (H.p. °{é??ThE&éhbT%t
1 (trans- 4- na#bp%ytcaaiemeuyéaychétowe%yu»éé cﬁt¢ﬁ5¢ﬂbdymnwz dsyl) - et hane,

p. [ergkSA err |ned anal ogously to Exanple 2 from
1- (transﬁh c%% ?@h%@%f é -2 (4" -brono-2'-fLuorobi - - 16-

phenyl - 4- yL)1eEhaher(mﬁtﬁ Eﬂwilxy(lqheﬂﬁﬁ9fibchU&EnﬁkﬁdxﬁM+ﬂrﬁxonpounds are

prepar ed - anal oo 1y ( 4- met hyLcycLohexyl ) - 2- (4'-cyano 2' -fLuorobi -
phenyL- 4- yL) gtﬁHéﬁy%yty {ﬁﬂﬁs 4- ethylcycLohexyL) 2-(4' -cyano-2' -f Luorobi -
phenyl - 4- yL) 1etéahkr ang 142000 W bex 4 eRenbnksdtghbaneph =2* 4+ uor obi -

phenyl - 4-yL) c gakeiee dy ( § £ @#¥arle OCt Yl cycl ohexyl) - 2- (4' - cyano-2' - f Luor obi -
N~ 15 '1-[4-(trans—4-heptylcyctohexyl)-Z-chlorophenylj-z-(4-_.
cyanophenyl)-ethane.
Example 2
A mixture of 38.4 g of 1-(trans-4-n-propylcyclo-
hexyl)~-2-(4'~bromo-2'-fluorobiphenyl-4-yl)-ethane (M.p.

20 61.1°, C.p. 114.70), 10 g of Cu, (CN)Z, 120 mL of pyri-
dine and 60 ml of N-methylpyrrolidone is heated at 160°
for 2 hours. The mixture is cooled, a solution of 120 g

 of FeCL3 .« 6 HZO in 600 mlL of 20% hydrochloric acid is
added and the mixture is warmed at 70° for 1.5 hours,

25 with stirring, and worked up in the customary manner to

) give 1-(trans-4-n-propylcyclohexyl)-2-(4'~-cyano-2*'-fluoro-
o biphenyl-4-ylL)-ethane, M.p. 89.4%, C.p. 168.4°.
Example 3
‘ 1-(trans-4-n-Pentylcyclohexyl)-2- (4'-cyano ~2'-

30 fLuorob1phenyL -4-yl)-ethane, M.p. 76. 0° s C.p. 165. 6%, is
obtained analogously to Example 2 from 1-(trans-4-n-
pentylcycLohexyl)—2—(4'-bromo—2'-fluorobiphenyl-4-yl)—
ethane (M.p. 5?.50, C.p. 113.7%).

Example 4 _ :

35 " 1=(trans-4-n-Heptylcyclohexyl)-2-(4*-cyano-2"*'-

- fluorobiphenyl-4~yl)-ethane, M.p. 74.5°, C.p. 157.4°, 5,/N
108.0°, is obtained analogousiy to Example 2 from
1-(trans—-4-n-heptylcyclohexyl)~-2-(4'~bromo-2'~fluorobi-



10" phenyL-4-yL)-et hane

1- (trans-4-nonyLcycl ohexylL)-2-(4'-cyano-2'-fluorobi- phenyl-4-yl)set hane
1- (trans-4-decyl cycl ohexyl)-2-(4'-cyano-2'-fl uorobi - phenyl-4-yK§§>thane 15
1=(trans-4-nmet hyLcycLohexyl)-2-(4'-eydéo-2-fLuorobi - phenyl-4-y et hane

1-(trans-4- mgm ¥QLQQQK¥Eha%e(4M Qyang-, %anQorobqqspgeqyl 4-yl) - et hane

1-(trans-4- propchycIo exyl) - -cyano- 2 fl uorobi -

phenyl - 4-yL) - ethaneThﬁlﬁ°lGB“409 eogpoy@gsggre prepared analogously:

1- Etrans 4- huuwhﬁm&bqhﬁﬁﬁh»iZy@?oh@y&m0=2£R?FG&QBBD-EhﬁﬂYbF4b$h%)Ethﬁne
1-(trans-4-pent exy 4' -cyano uor obi - phenyl -4-y et hane,
Mp. [err] g rTBi{'L(tr gg EthéﬁfylcyclohexyL) 2-(4' - cyano- 2-fl uor obi -
phenyL- 4-5yL)l-dtthrames,- 4Meghylelyclohexyl)-2-(4*'-cyano~2'-fluorobi-~

1- (trans-4-qgt I GLG! XV (4' -cyano- 2-fl uorobi - phenyl-4-yl)-ethane
1-(trans-4- %$é* yg’Lglﬁgi)éa1 % 34'-0 yano- 2-f | uorobi - 30 pheniL 4-yL) - et hane
1- (trans- 4- dediW@m@rén@%yw}nzx gheayido22{H asyapio-2phdhylerabyjt) - et hane

1-(trans-4- %mgmyquthqx¥Qhage(4 -cyano- 2- met hyl bi - phenyL- 4-yl)-et hane 35
1-(trans-4- yl cycl ohexy et hyl bi - phenyl - 4 .yL) - et hane

1- (trans-4- Eu#}f@féréhgfﬁl}clcégheéyg§6%2%ﬁEtHYEBP 2oR&RYPrabym) - et hane
-17- 1- mmram&e%ynembyuonEQEe»yl) 2-(4'-cyano- 2 nethyLb

Bﬂiﬂil HI e e L A e T AL L R
1-(trans-4 mhpaaﬂyMcydﬂoethane
1-(trans—-4-decylcyclohexyl)=2-{(4'-cyano-2'~fluorobi-
gJ phenyl-4-yl)~-ethane
- 15 1=(trans-4- methchycLohexyL) -2- (4'-cyano -2—-fluorobi-
phenyl-4-yl)-ethane
1-(trans-4-ethylcyclohexyl)-2~-(4'-cyano-2-fluorobi-
phenyl-4-yl)-ethane
1-{trans-4-propylcyclohexyl)-2- (4'-cyano -2~ fLuorobv—
20 phenyl-4-yil)-ethane, M.p. 65. 4° , C.p. 161. 3°
1-(trans-4- butylcyclohexyl) -2- (4'-cyano -2~ fluorob1-
phenyl-4-yl)-ethane
1—(trans-4—pentylcyclohexyt)-2—(4'—cyano-Z-fluorobi—
phenyl-4-yl)-ethane, M.p. 71.40, C.p. 157.3°
25 1—(trans-4-hepty[cyclohexyL)-2-(4‘-cyano-Z-fLuorobi-'
phenyl-4-yl)-ethane, M.p. 72.9°, C.p. 149.5°
N 1-(trans~4~-octylcyclohexyl)-2-(4*~cyano-2-fluorobi-
phenyl—4-yl)-ethané
1-(trans~4-nonylcyclohexyl)—2-(4'-cyano42-fluorbbi-
30 phenyl-4-yl)-ethane
1-(trans-4-decylcyctohexyl)-2-(4'~cyano-2-fluorobi-
phenyl~-4~-yl)-ethane
1-(trans-4-ethylcyclohexyl)-2- (4'-cyano -2-methylbi-
phenyl-4~yl)-ethane
35 1—(trans-4-propyltyclohexyf)-z-(4'-cyano-Z-methylbi-
phenyl-4-yl)-ethane
1-(trans-4-butylcyclohexyl)-2~-(4'~cyano-2-methylbi-
phenyl-4-yl)-ethane



hex&L)!Z-(4'-bronD-3'-fIuorobiphenyl-4-y|)-ethane (Mp. 62.3, Cp. 123.2
),.10 g of [err] 120 m of pyridine and 60 m of N-nmethyLpyrroLidone is 10

heated at 1600 for 2 hours and further processed anal o- gously to Ex e
2. 1-(trans-4-n- PentylcycLohexyL) 2—- 17 -
4' -cyano- 3’ 'fJGFF Y1c| o%%@@qghﬂwd% anathCmch@QfgL s

nal ogousl

obt ai ned. The fol MAd% npounds. ar € prepared
1- (trans- 4- e At % éﬁ%Wﬁﬁ - (4' -cyano- 3" -quorobl phenyl 4-yl) - et hane
1-(trans-4- ﬁWd%—-@Wt}rL%‘y(c‘lwh@WQQ ~(flruqryQlo— apfa@mﬁly% i¥l ) - ethane

1-(trans-4-pr ex -cyano-3' -fluorobi- 20
phenyl - 4-y| )P Qéﬁ& Lq F&ﬂé“@ "but yl cycl ohexyl ) - 2- (4' - cyano- 3' - f Luor obi -

phenyI-ZLSH)Exiduﬂuaﬁ.(trans 4- heptyl cycl ohexyl ) -2-(4'-cyano-3' -fl uorobi -
phenyl - 4-yL) - et hane @2

1-(trans-4- octylcyclohe‘x“u)re °§443 0 ﬁoqg 1fﬁ&5?55 47 n e“txiqif# et hane
1- (trans- 4- dtﬁmlc)y'@:dﬁéx;blr)omz-'( = fdywarrebsphienyddiriy-L 7p1¢¢|h;ﬂlﬂ£4-(91-)p--et hane

1-(trans-4- qsqc Ty ghexpls) 22")(4TDC>%3Q>Q“ ?Cu‘ fdeyorobi - 30 phenyl -4-yl) - et hane
1-[4-(trans-4 eth I%ycLohexyI ‘phenyl 1-2- (2 -cy&jo- 2-
fluoroblpheﬂﬁ (ﬂnﬁ%qéne and 60 ml of N- methpryrrol1done is

f1I 4- (LrWhS-hfbaHapw&M&?nebyl)&mwl landt (FirtaeaN@rdcessed analo-
or obi phen

[
14 (or hneapusoy e, GBI B-prlaFriansfan-Ba fytgzetonenrl)-2-
u

f1 uor obi pheri/l~ yimﬂiam@robvphenyl -4-yl)-ethane, M.p. 58.5°, cC.p.

1
1- CA- (trans-g-gn phenyl]-2-(4'-cyano- 2-
f I uor obi phenylL- ?mfll I%gﬂ?g%gmld)

1

u
L 4- (trans-4- heptyITdsﬂcIfGﬂéM)‘-QpWé’rMO]ms(@reched analogously:
|FOVObﬂghemw(E$6H9—¢ﬁdﬁﬁﬂilcyclohexyl) -2~(4'~cyano-3'-fluorobi-
u

f
= grgh[SRZﬁéL Q¥4?§§tohexy%) phenyl] - Z- (4'-cyano-2 -
-{trans-4~-ethylcyclohexyt)-2- (4'-cyano -3'~fluorobi-
phenyl-4-yl)-ethane
1-(trans-4-propylcyclohexyl)-2-(4'-cyano-3'~fluorobi-
20 phenyl-4-yl)-ethane
1-(trans-4-butylcyclohexyl)- 2 (4'-cyano ~3'-flLuorobi-
phenytl-4-yl)-ethane
1-(trans-4-heptylcyclohexyl)-2-(4'~-cyano-3'-fluorobi-
phenyl-4-yl)-ethane '
25 1-(trans-4-octylcyclohexyl)-2-(4'~cyano-3'-fluorobi-
. phenyl-4-y()-ethane
~ 1-{(trans~4-nonylcyclohexyl)-2-(4'~-cyano~-3'-fluorobi-
phenyl-4-yl)-ethane
1-(trans-4~-decylcyclohexyl)-2-(4'-cyano-3'-fluorobi-~
30 phenyl-4-yl)-ethane
1-L4~(trans-4~ethylcyclohexyl)-phenyl1-2-(4'~-cyano-2-
fluorobiphenyl-4-yl)-ethane
1-C4-(trans-4- propylcyctohexyl)-phenyt] -2~ (4'-cyano -2-
fluorobiphenyl~4-yl)-ethane
35 1-(4—(trans-4-butchycLohexyL)—pheh&t]-Z-(A'-cyano—Z-
fluorobiphenyl-4-yl)-ethane o
1-C4~-(trans-4-pentylcyclohexyl)-phenyl]-2-(4'-cyano-2-
fluorobiphenyl-4~yl)-ethane



5° 1-[4- (trans-4-propyl cycLohexylL) - phenylL] - 2-(4' -cyano-2' -

fl uor obi phenyL-4-yl)-et hane
1-{4-(trans-4-butyl cycLohexylL) - phenylL]-2-(4'-cyano-2' -

f Luor.obi phenyL- 4-yL) - et hane - 18 - QE3
L o Ry YRR cPUBKky R L3222k 10yamo-a-
1-[4- (transf4ubepbyibbyokbhéxyl)-phbank] - 2- (4' -cyano-2' -

f 1 uor obi pheRy 34 ¥l LnELRABEhy Lcyclohexyl)~ph ~2-04"- -2-
1-[4-(trans-4-eth ﬁcncLohexyr)fgﬁeﬁyE !5-(2'?8§§%o?2-f cyano
chl or obi phefdyMesopliphgphhnb-y5)~ethane

1-[4-(trans44{peryba¥ckopespl) cpoebybky2)cAhedy@nc22(4 ' ~cyano-2"-
chloroblpheqil-4- L%-ethﬁng ;
1-[4- (transThuBebiRpEshatyr} 25RERILE- 2- (4" - cyano- 2 -
chLorobipheny[44(yb)nebhabetylcycLohexyl)-phenyL]—Z-(a'-cyano-Z'-
1'[4'(tfa“5?%‘8295¥ ﬁXﬁk?h%¥¥i3:QQﬁQXL]‘2‘(4"Cyano‘z" 20
chloroblphenyﬂ- -yl')y-éthane : :
1-[ 4- (transdalheftypogchoneryy} cprénprky2) (aheayddo22(4 ' -cyano-2*~
Ch'OrObhﬁhe?¥bb4bﬁhbh659@n€-tl)-ethane
1-[4-(trans-4-et hyl cycLohexy )-phenyl]-2-g4'-cyang-%ﬁ- . .
nethylbipheﬂYF545 [?néfﬁéﬂgpggtcyctohexyl -phenyll-2~(4'-cyano-2*'-
1_[ﬁ_fhraﬂsf4uﬁzeﬁfbﬁyﬁk°h‘*YL)-ﬁhaahb]-2-(4'-Cyan0-2'-
met hyl bi phenyt.- 4- - et han _ o _ o
Tr (e AT rRDRARE Ry cKRbADESYA RN eEyA525 4" ~eyana-2:
\qet hyLbi phenfiLosobliphenhdné-yl)-ethane.
1-[4- (txgns+4rpertybrycko 7 ¥4 (4he Q22'¢3 3 -2
nEthyIb?ghenﬁF?4-§{)ﬁéthaﬁgéxblc9gggxgky%) Bheh¥d1222(% '3 Qyano-2
1-[4- (transchinepbypbgaydhésyl)-giibage] - 2- (4' - cyano- 2' -
met hyl bi pheny44¢¥khnstRaBat 1@9E@B§exyt)-phen(L]-2-&4'-cyano-2'-
trans-4-ethyLb|cyLQhex-4'-%L -i- 4' -cyano- 2-fluorobi phenyl -4-yL)-ethane
(sic) 35 1°ptPARLIPPRANL-A-pLIFTEBRESI ohex-4' -yl )-2- (4 - cyano-
2-f1 uorobi pheOy-<(4ryhi-ét-paneyleiyelL ohekiytarphenyll-2~(4'~-cyano-2'-
trans- 45RQut i Qhex-4'-yL)+2-(4" -cyano-2- fLuorobi phenyl-4-yl)-ethane
(sic) ZB-léhPf?¥P93ﬁgfy§r§n§}i-%gﬂfy bi cyl ohex-4'-yl)-2-(4"'-cyano- 2-
1-L4~-(trans~4-heptylcyclohexyl)-phenyl1-2-(4'-cyano-2"'-
chlorobiphenyl-4~-yl)~-ethane '
1-L4-(trans-4-ethylcyclohexyl)-phenyl]l-2-(4'-cyano-2'-
methylbiphenyl~4~yl)-ethane _
25 1-[4-(trans-4-propylcyclohexyl)-phenyll-2-(4'-cyano-2*'-
methylbiphenyl-4-yl)-ethane
1-f4-(trans-4-butylcyclohexyl)~-phenyl1-2-(4'-cyano-2'-
methylbiphenyl~4~-yl)-ethane
1f[4—(trans-4—pentylcyclohéxyl)-phenyl]-z—(4'-cyano—2'-
30 methylbiphenyl-4-yl)-ethane
1-L4-(trans-4-heptylcyclohexyl)-phenyl]1-2-(4'-cyano-2"'~
methylbiphenyl-4-yl)-ethane '
1-(trans, trans-4-ethylbicylohex-4*-yl)-2-(4'-cyano-
2-fluorobiphenyl-4-yl)-ethane (sic)
35 1-{(trans, trans-4—propytbicylohex—4'-yli—Z-(Aﬁ—cyano-
2-fluorobiphenyl-4-yl)-eth;ne (sic) _
1-(trans, trans-~4-butylbicylohex-4'-yl)-2-(4'~-cyano-2-
fluorobiphenyl-4-yl)-ethane (sic)



f | uor obi phenyL-4-yl)-ethane (sic) 1-(trans,

trans-4- heptyLbi cyl ohex-4'-yl)-2-(4'-cyano-2- fLuorobi phenyl -4-yl) hane
(sic) 5 1-(trans, trans-4- ethylblcyLohex 41-yl)-2-(4' -cyano-2' -

f | uor obi phenyl - 4-yL) - et hane (sic) 1=(tWPans,

trans-4- prOH¥RQVQHEOhQ¥?ﬁs-%Lbe%t@4b1@&@@9e&-ﬁ'ﬁ manbknherbn%—yL) et hane
(sic) 1-(tr trans buty |bIC Lohex-4' - ( -cyano- 2

quoroblphe%}ﬂ°£°fﬂfhéﬂﬁéné (élEftfaOFréﬁ§°
trans-4- penmyKthmkqhQXaés—ykhe3¢@4bﬂeyamme3—4'ﬁWWOFQprhemyhﬂé—yL) et hane
(sic) 1-(tr tran - hept i cyl ghex-4' I) 2-(4' -cyano-2 - -
quorobipheﬁ&foiony §PH ng % Bcfxfgne (ft
trans- 4- éthﬂkﬂﬁcpbcbeﬂ¢4nsyﬁye2h@4b4@y&n0e2-4 chﬂdr@bﬂﬁhemy@n¢-itr-ethane
o) o U 3t Sro AN AL AL U A (4 reyl) - 2- (4 - cyano-2' -
chl or obi phenyL- 4-
trans- 4- butQLﬂﬁ@yméhe%fansy&rnznedlbeyah@hzx 4gyL)-2-(4*~cyano-2'-
fhloroglphe?xhu4n%rbaghbﬁna-@$ucktkahbra@sc> nemyL- 4.1 ) - et
rans pen y ohex- or,0 neny | ) - et hane
(510 T (o st rahses U anssbybitayPanat Shexy o FhoFe 2 ig Vo T2
chIorobnpheﬁyMo4oyb)hemhaﬁé—@$nekthﬁnb—«Bnans

g,??_t%l_qflamé aé}‘-oy_lz).-_et hane

t 4-eth h
o e AR o Ll g

met hyLbi pherf;lIQD4D§BIJ)>h@mtxétné Q/éu’c)e thaper 489 ¢ )

trans-4- bUtMLQ%Qﬁhghe¥r4ns¥k)h%b@4lbq¥§mgh%x 43Qy)-2-(4'-cyano-2'-
nethyLblphen | -4 b§ ) et hane (sic) 1-(tra

tLans- 4- pentfEir PGH@%’A 4y!})296@3ﬁ6yéﬁd°2 net hyLbi phenyL- 4- yL) - et hane

(si ﬁ) é-1(5}] ranRst rtarnar;s t4ﬁhepwleltlhwlbahaxﬂ exy4) -3 04 Z—C(%a%*yf%rro -2'- f

nmet hyLbi phe et e 6 Amxture of 3.6 g o

(trans-4-n- 5§ﬁ? Epgﬁgiy%)gigtﬁﬁPﬁ&FEzaﬂébdehyde bi s-di et hyl acetal and

2.1 9 of thé-dawboxbnnd@nawﬂderobyébhywlam@yaﬁd—Qiﬂt@bﬂdﬂbewzmmﬁiys-
chlorobiphenyl-4-yl)-ethane (sic)

1-(trans, trans-4-butylbicylohex-4'-yl)-2-(4'-cyano-2'-

VL) - 2

20 chlorobiphenyl-4-yl)~ethane (sic).
1-(trans, trans-4-pentylbicylohex~4'~yl)-2~-(4'~-cyano-2"'-
chlorobiphenyl-4-yl)-ethane (sic)
1-(trans, trans-4-heptylbicylohex-4'-yl)-2-(4*'~-cyano-2"'-
chlorobiphenyl-4~yl)-ethane (sih)

25 1-(trans,'trans—A-ethylbicylohéx-#'—yl)-2-(4'—cyano-2'—
methylbiphenyl-4-yl)~-ethane {(sic)

N 1-(trans, trans-4-propylbicylohex-4'-yl)-2-(4"'~-cyano-2"'-
methylbiphenyl-4-yl)-ethane (sic) . '
i-(trans, trans-4-butylbicylohex-4*-yl)-2-(4'~-cyano-2"'~

30 methylbiphenyl-4-yl)-ethane (sic)
1-(trans, trans-4-pentytbicylohéx-4'fyl)-2-(4'-cyan0f2'-
methylbiphenyl-4-yl)-ethane (sic)
1-(trans, trans-4-heptylbicylohex-4'-ylL)~2-(4"'-cyano-2"'-
methylbiphenyL—LfyL)-ethane (sic).

35 Example 6

A mixture of 3.6 g of (trans-4-n-pentylcyclohexyl)-
ethyLmalondiaLdehyde bis-diethyl acetal and 2.1 g of the
carboximide-amide of ethyl 4-cyano-2-fluoro-benzoate is-



-20- heated at 1450 for 20 hours. After cooling, the residue is dissolved
“in ethanol, the solution ts worked up in the customary manner and the_

resulting ester. is converted into the nitrite in the customary mann

2- (4-cyano- 3-fl uor o- - 20 -

phenyL) - 5- [%egk@anat gmspe?kytsbchegﬁéy'>A?EQ¥ILOB¥ ihg deRE F8sqRL ned.

The foll ow ng npounds are prepared anal E

2- (4- cyano- 35fpuéﬁebhéﬁyﬂr stpznetpaﬁ§e4se HyheychéhURkud up in the
ethyl ] -pyrigi,ditBRat9 manner and the resuLt1ng ester is converted into
2- (4-cyano- 3-f Luqgrophenyl)-5-[ 2- gtrans propylcyclohexyl)

ethyl]- pyrlﬁﬁﬂlﬁétr’Le in’ the customary manner. (4-cyano-3-fluoro-

2- (4- cyaBo- ghehyonephedyKrrang24chrpeat4ibycybayalyohexyhyiI-pyrimidine
et hyl ] - pyrlnkdl g

2- (4- cyano- 3% PU r&pﬁgﬁyl) 5-[2-(trans-4-heptyLcycl ohexyL)- 15

et hyl] - pyrlnldlne The following compounds are prepared analogously:

2-(4-cyano- 3 SELP¥LHBGB¥¥1u5 rbenehy@9s54r8LitekoueLleeX )l cyclohexy ) -
ethyl]-pyrim

2- (4- cyano- 8tR¥t AyPpRAMYAI B8- (2- (trans- 4- propyl cycl ohexyl ) -
~ethyl]-pgrig-dikreydho-3- fLuorophenyL) -5-[2-(trans-4-propylcyclohexyl)~

2- (4- cyano- 3- yl phen [ 2- (trans-4-butyl cycl ohexyl) -
et hyL] - pyri fii HELB 9r1m¥d%n

2- (4-cyano- 2~ nébbyhpbeﬁyﬁluBrbahehyamss4{pemtyhoye%ebexylkycLohexyl)—
et hyl]-pyri
2- (4- cyano- gkngtﬁ PBﬁé E1n§ 2- (trans-4- heptyl cycLohexyl)- 25

\et hyl ] - pyruar&ﬁneyan943cyhn9phehyhyl3 p2lRr(anans—étr-heptydbicydoplexydiiryl | -

pyrim dige 8tﬁgt§¥appl@neam 5- [2 (trans 4- propyl cycl ohexyl) - et hyl]
pyrimdine 3 4- cyanophe rans-4-butyLcycLohexyl)-eth

pyri m di ne 8-f4=- EV&HBpﬁeﬂ?Erysppzﬂ(fPaﬁ§£3 6éﬁ?9E6§cF6Hék§!fléﬁﬁyﬂﬁ)‘
pyrim di ne @ta¢tdypapepReayhg- 5-[ 2- (trans-4:- heptylLcycl ohexylL)-et hyl ] -

pyri m di ne 3-t4-¢y3RSRReRYbhy Bahani 5282 - R LEghgRy kel By 00—
ethyll-pyrimidine

20 2-(4- -cyano-3-methylphenyl)-5-[2-(trans-4- butchyclohexyL)—
ethyll-pyrimidine

. 2=-(4-cyano~-3-methylphenyl)-5-[2~-(trans-4-pentylcyclohexyl)~-
~ ethyl]l-pyrimidine ‘
. 2=-(4~cyano~-3-~methylphenyl)-5-[2-(trans-4-heptylcyclohexyl)-

25 ethyll-pyrimidine ,
2-(4-cyanophenyl)-5-[2-(trans-4~ethylcyclohexyl)-ethyll-
pyrimidine
2-(4-cyanophenyl)~-5-[2~-(trans-4- propylcyclohexyl) ethyl]l-
pyrimidine -

30 2-(4-cyanophenyl)-5-~[2-(trans-4-butylcyclohexyl)-ethyll-
pyrimidine
2-(4-cyanophenyl)-5-[2-(trans-4-pentylcyclohexyl)-ethyll-
pyrimidine
2-(4-cyanophenyl)=-5~[2-(trans-4~heptylcyclohexyl)-ethyl]l-~

- 35 pyrimidine _ _ :
2-(4~-cyanophenyl)-5-[2-(trans-4-ethylcyclohexyl)-ethyll-
pyrazine



- 21 -*2-(4-cyanophenylL)-5-[2-(trans-4-propyl cycl ohexyl)-ethyl]- pyrazine
2- (4-cyanophenyl ) -5-[2-(trans-4-butylcycl ohexyl)-ethyl]- pyrazine 5

2- (4#- cyanophenyl )-5-[ 2-(trans- 4- penLy%qycLohexyl) et hyl ]- pyrazi ne

2- (4- cyanophenyl ) - 5- C2- (trans- 4- hept ylIcycLohexyl ) - et hyL] - pyrazine. The
f ol Lowi ng eﬂaﬁﬁk@yam&nﬂamnu5ﬂiﬂdawdtwmwskébpr@pwhaye$ohecakdkaghv@]bhe

I nventi on: &eA A mxture is prepared from 15% of -

p-trans-4- propylcyclohexyL benzonitrile, 27% of

trans- 1- p- eifliHeAcRhe Ry dyiSc@rdHaRate 4Py tydoyeft ohexy L) —ethy L 1-
trans- 2- p eme@ﬁngnyL 4- propchycIohexane 7% of 4-cyano-4

'(trans

L enyL,
4- (trans géntylép@? ﬁyh) 'Qéfqégg“i %5PGH§V&§€FGHEQ§K})Bﬁﬁﬂéﬁgr 8% of
p- pr opy! phempylr az-ineans- 4- propylcyclohexyL 20 benzoate, 6% of

b ?L"%;EQE% :‘(l‘go g%?%a‘éln?‘igt Ct%t l(‘%*}%’%' 4-ReB9LG Rl ex {13 % eny -

pent yl cycl ot\A2)ingt-hyL] - pyri m di ne. 25 ExanplLe B A mixture is prepared

from 15% of p- tran514epWQQXBQHGEOQQ&%EIQ%”?Q@%&%‘k% 134%i@f crystal
p-trans- é butyLcycLohexyl - benzonitrilLe, 14%

trans-1-1 FﬁﬁeﬁﬁF°4dﬂP@prc§&EoH@%§ﬂé‘°36 10% of
trans- 1-p- eEhampphemyL 4- propylLcycl ohexane, 6% of
4-cyano-4'-(trans-4- pent | cycl.ohex phenyl 4@6of

4, 4 -bis-(trans-4-pf oﬁﬂL% %oﬁéxff¥p%fedpﬁ§ﬁ W 6% of
4- (trans- 4- jéi#t plifc peltrhaosy4)-psopyilcant ohexyl - benzonitrile,

\,/ 27% of trans-1-p-ethylphenyl-4-propylcyclohexane,
15 10% of trans-2-p-ethoxyphenyl-4-propylcyclohexane,
7% of 4-cyano-4'-(trans-4-pentylcyclohexyl)-bi-biphenyl,
10% of 4-(trans-4-pentylcyclohexyl)-4'~(trans-4-
propylcyclohexyl)-biphenyl,
8% of p-propylphenyl p-trans-4- propylcyclohexyl-
20 benzoate,
6% of p-propylphenyl p-trans-4-pentylcyclohexyl-
benzoate and
17% of 2~(4-cyano-2-fluorophenyl)-5-{2-(trans-4-
~pentylcyclohexyl)-ethyll-pyrimidine.
25 Example B _
A mixture is prepared from
- 15% of p-trans-4-propylcyclohexyl-benzonitrile,
12% of p-trans-k-butylcycLohexyl-benzonitrile,
14% of trans-1-p—ethylphenyl-é-propylcyclohexane,
.30 10% of trans-1-p-ethoxyphenyl-4-propylcyclohexane,
6% of 4-cyano-4'-(trans-4-pentylcyclohexyl)-bi- .
phenyl,
4% of 4,4'~bis-(trans-4-propylcyclohexyl)-bi-
phenyL
35 6% of 4-(trans—-4-pentylcyclohexyl)- 4' (trans-4-
propchyclohexyL)-b1phenyl,
8% of p-propylphenyl p-trans-4-propylcyclohexyl-
benzoate,



propyl tycl ohexyl) - bi phenyL, 8% of p-propyl phenyl
p- trans- 4- propyl cycLohexyl - benzoat e, -22- 16% of p-propyl phenyl
p-trans-4-pentylLcycl ohexyL- benzoate %?q 9% of
1-[4-(4- transizrnylcyclohexyL) 2-flu - phenylL] - 2-(4-cyanophenyl)-e e.
5 Exanpl e C W&ok P nop ydmdysarydd pirtaransd-40%emity Leyclohexy L -
4-(trans-4-n- pnyg“gagﬁéﬂymy1) benzo- n|tr i Le, 29.0% of
4-(trans-4-n Icyclohexyl)-ben 0- nitrile, 20.0% of
4-(trans-4-n- '% X We%fﬁwsbéﬁféllﬁWFﬂPhﬁéYL2220¢$épro-
trans-4-n- pentprKehyumﬁzuﬂwﬂ&bamwbmbn4ha—@k@b@bexane 15 8. 5% of
4,4 - bIS- jﬁpropylcyclohexyl) bi - phenyl, 11.0% of
2- p- cyanopheny hept yL- 1, 3- di oxane and O. 5% of
1-[ p-(4-trans- butyIdyahahaxplﬁsphempbkedﬁ@rom
2- (4- cyano- 2r¢ lg4or, ) e t
of (4 (%/rans pé %rﬁﬁ?ﬁgﬁféﬁexa’% P I?ré’ Imyﬁll'ltgrh;glx l)SZ
4-(trans-4-n- peﬁﬂ}F@%@hohexyl) benzo- nitrile, 11% of
trans-4-n- p@y. 0% oF -wx&%b.lsphewtpxéhﬁhyfex%@h%aﬂsenlg% of 4-propyl phenyl
4- (tran§ 4-n- propylc§clo- ~ hexyl)-benzoate, 12% of
trans-4- ﬁ propylc &1"0fexyl 4- (trans-4-n- propylLcycl ohexyl)-benzoat e,

20.0% of 4-(trans-4-n-heptylcyclohexyl)-benzo-

S prepared from 19%
gegé & of

nitrile,
12.0% of trans-4-n-pentyl-(4'-cyanobiphenylyl-4)-
cyclohexane,

~ 15 8.5% of 4,4'-bis-(trans-4- propylcyctohexyl) bi-
. phenyl,
11.0% of 2-p-cyanophenyl-4'-heptyl-1,3-dioxahe
and
0.5% of 1-Cp~(4~-trans-butylcyclohexyl)-phenyl]-
20 2-(4-cyano-2-fluorophenyl)-ethane.
~ Example O
A mixture is prepared from
19%Z of 4-(trans-4-n-propylcyclohexyl)-benzo~
nitrile,
25 28% of 4-(trans-4-n-pentylcyclohexyl)-benzo-
nitrile,
N\ 11% of trans-4-n-pentyl-(4'-cyanobiphenylyl-4)-

cyclohexane,
10X of 4-propylphenyl 4~(trans-4-n-propylcyclo-
30 hexyt)-benzoate,
12% of trans-4-n-propylcyclohexyl 4-(trans-4-n-
_ propylcyclohexyl)-benzoate,
12% of 1-(4-trans-pentylcyclohexyl)-2-(4'-cyano-
2'-fluorobiphenyl-4-yl)-ethane,
35 7% of 2~(4-cyanophenyl)-~5-[2-(trans-4-pentyl-
cyclohexyl)-ethyll-pyrimidine and
1% of 1-[p-(4-trans-pentylcyclohexyl)-phenyll-
2—(4'-cyano-Z-fLuorobiphenyt-4-yl)-ethéne.



12% of=« 1- (4-trans-pentyl cycl ohexylL)-2-(4'-cyano-

2' : Tl uor obi phenyl - 4-yL) - et hane, 35 7% of

2-{4- cyanophenylL)-5-[ 2- (trans-4-pentyL- cycl ohexyl)-ethyL]-pyrim di ne and
1% of 1-tp-(4-trans-pentylcycl ohexyl-) g¥henyl ] -
2-(4'-cyanng&%hHggqpiphenyl-4-y|)-ethane. ~ Exanple E GE?
-23- A mxture 1's prepared from 3X of _

4- et hyL-4' - (trans- 4-priopsiunge igh@nePares fifafy| . 5 5% of

4-ethyl - 4' - (t3anse 4-RaHMl-ayclaheny e dtidprrny el o1%xafL ) -

2- p- pent yl oxyph nyl-S-Bg;pryr|n1d|ne, 5% of

2- p- hexyl oxyphe%llp-h‘f-"ﬁ' | pyrimdine, 6% of

2- p- hept YL ox hEhexfy | 4o thand\H 43y (i triachi sirey,~ pleth t y L8%cdfohexy L ) -

2- p- nonyLoxyphenyil «5-hexyl pyri m di ne, 8% of

2-p-undecyLox%Eheﬁﬁ -5-Hexyl pyrm di ne, 7% of p-net hoxyphenyl

t r ans- 4- pr opylkc\pdl @mecaent ydantyeheinatle S 30y Upsttioviydiinesny |
tran5‘4‘bUtYGQVQHOQgﬁam%Xyyixyphedyyjy”ﬁgéyﬁﬁyfqﬁfyiH%}”Ethoxyphenyl

trans-4-pentyl cycl ghexane- carboxylate, 18% of |

2- (4- cyano- 2% @dr GoReiAPtyd oy PhienytsSrhexylpyrinidine,

ge?zyl cyiol OEW.:O)F Qt%%%]mﬁ)l@x@fﬁhﬁ@@-{ﬂhﬂyﬂt%ﬂfﬂidineﬁ. N . Lo%
- (4-cyano -5-[2-(tyans-4-propyl.- cl ohexyl ) - gt -pyrimdi ne. 0
of trane - p iR R s ek PR RS AR s P

p-trans- 4- pr @3y lody @l-atechtnyo xytpdwmyly Lbutrnamest-d-pf2opylcyclohexlnes m xture i s
particularly suitahlg.,a5 di- electric for Liquid crystal display elenments

with a high nultiplex ratid. Exanple F A mixture is prepared from 30 15% of
\D>t r ans- 4- pr Gy Pyl tdweonpiieayydotinansi—4-butylcyclohexane-

15 carboxylate, .
4% of p-methoxyphenyl trans-4-pentylcyclohexane-
carboxylate, '
18% of 2-(4~-cyano-2-fluorophenyl)-5-[2~(trans-4-
pentylcyclohexyl)-ethyll~-pyrimidine and
20 12% of 2-(4-cyanophenyl)~5-[2-(trans-4-propyl-
cyclohexyl)-ethyll-pyrimidine. | _
10X of trans-1-p-éthylphenyL-4-pentylcycLohexane
and
4% of p-trans-4-propylcyclohexylphenyl butyrate.

25 This mixture is particularly suitable as a di-
electric for liquid céystal d{splay elements with a high
- multiplex ratio. '
Example F

A mixture is prepared from
30 15% of p~trans-4-propylcyclohexylbenzonitrile,
27% of trans-1-p-ethylphenyl-4-propylcyclohexane,
10% of tréns-Z-p—ethoxyphenyL—4-propyLcyclohexane,
7% of 4-cyano-4'~(trans-4-pentylcyclohexyl)-
_ biphenyl,
35 10% of 4-(trans-4-pentylcyclohexyl)-4'-(trans-4-
. propylcyclohexyl)-biphenyl, '
8% of p-propylphenyl p-trans-4-propyfcyclohexyl-
benzoate,



27% of trans- 1- p- et hyl phenyl - 4- propyl cycl ohexane, 10% of

t rans- 2- p- et hoxyphenyl - 4- propyl cycl ohexane, 7% of .

4-cyano-4' - (trans-4-pentyl cycl ohexyl ), bi phenyl, 35 10% of '
4- (trans-4-pentyl cycl ohexylL)-4"-(t rark? 4 propyl cycl ohexyl ) - bi phen@ 8% of
p- propyLpher8®& of to-spvseply (o ooyt (€ yict ohenxe/+ 4 - hemizyoiad yec Lohe x Yd- 6% of

p- propyLphenyl lp-“@%]ts-& pentyLcycLohexyt- benzoate, 8% of

1-(trans-4- propy‘T cyc o?*n’exyl -2-(4 -cyano- 2'-fluorobi phenyL-4-yL)-ethane, 5
5% of 1-(tr ahs-af pbntyrayet ylxqUohexmnb=2-(4*~-cyano-

2' -1 uorobi phewhﬁyﬁdﬁiww_ﬁ@‘o@thane _

1-(trans-4-he tg/l c%/cLohexyL -72-(4' -cyano- 2'-Fluor obi phenyl - 4-yl ) - et hane.
Patent cai mst 0 T-(trans-é-pentylcycl ghewne) toeri4aTiX0of the fornula |
[err] wherein [ZY¥fLuorobighdhy - Kyteeian® amdh | - 12 C atons, in which
one or two -adj acent [ er roups can al so, be replaced by 0 atons and/ or
CO groups a /%ﬁj 1-30(-31'(5'(?459r‘g)']tfb ta?ﬁu?yocr"qqtﬁ’blb?%u{)gf) Y3 or Br, [err] A2
is a 1, 4- phenyl&Yref graugd idh ey i -s4unisiibsthang ed or substituted by one or
two F and/or CL atons and/or [err] groups and/or CN groups and in which one
or two CH groups can al so be repLaced by N atons, A is a

1, 4-cycLohexyl ene group, in which one or two non-adjacent CH2 groups can

al so be repl aced '



by 0 dtons, or is a 1,3-dithiane-2,5-diyl group or

1,4-bi-cyclo(2,2,2)-octylene group, [err] are each a 1, 4-cycl ohexyl ene

graup, in which one and AS or two nop-adjacent [err] 2 groups ¢ al so be
repl aced by 0 atons, or are each a 1,82dithiane-2,5-diyl group,S@Eip

1, 4- phenyLepetgnoupt akmeh i s unsubsti- tuted or substituted by or two F

and/or C atons and r r ndf o oups,, and in which one or

two CH grougé,can aég%a%g é%ﬁ a%§g§%§ %%af%éiiéﬂwd{a I is 0 or 1, [err]

bond and with the proviso that (aiy if A2 = A3 = 1, 4-phenyLene (n = 1)

and/or if R 1- Al =pp=firamscy-ahkyigdsLogexyl ) -phenyl, at |east one of the

groups A and/or A is rategalgy sub- s?ituted, and (b) If A = A

and/or R-A = trans-4-(trans-4-al kyl - - 26 - cycl ohexylL)-cycLohexyl, n

is 1 and A3wher@id, 4- phenyl ene group which is unsubstituted or sub- .

stituted by_,one or two, F and/or C atons d/ pr_ groups and/ or CN groups

- and (c) Rp-E2-[t?3n§¢49?pggiﬁ&l%%%$&luﬁg1ﬁ?aLﬁﬁgﬁgﬁ% e 10

cycl ohexyl ] -et hyl ] bemiomi ¢me | @s twe recxct adipac et CH, givupsessarf @l gdie

preparation of ethage desiyalivies @fat féﬁé?u 0- G q;'éygii n that a

correspondi ng car box I?c‘gac'fa%l aﬁde ?sé]'gseh ratrfa1 or Ja]t'a!f:“c?)':‘r:%es"lpon I ng

carboxylic acid hal TereC9s geruredRdfar st 9l ounrs, iy tHator Br,

correspondi @@ broni pe OGNC&iomi%eA%nmmpund is re- acted with a cyanide. 3.

Use of the ethane derivatives o§ the fognula | according to Caim1l as

conmponent s LiquiHscTééiaTAbmaEe%f 72 "R, Liquid crystal phase with at

| east two LAQuid is a 1,4-phenylene group which is unsubstituted

\~) or substituted by one or two F and/or ClL atoms
and/or CH3 groups and/or CN groups and in which
one or two CH groups can also be replaced by N
atoms, _

A is- a 1,4-cyclohexylene group, in which one or
two non-adjacent CH2 groups can also be replaced
by 0 atoms, or is a 1,3-dithiane~2,5-diyl group
or 1,4-bi-cyclo(2,2,2)-0octylene group,

A ’ A4 are each a 1,4-cyclohexylene group, .in which one

and A5 or two non-adjacent CH2 groups can also be replaced
by 0 atoms, or are each a 1,3-dithiane-2,5~diyl
group, or a 1,4-phenylene group which is unsubsti-
tuted or substituted by one or two F and/or Cl

- ' atoms and/or CH; groups and/or CN groups, and in

which one or two CH groups can atso be replaced by

N atoms,

is 0 or. 1,

is -CHZCH

bond and

with the proviso that

(a) if AZ = A3 = 1,4-phenylene (n = 1) and/or if R1-

A1 = p-{trans-4-alkylcyclohexyl)-phenyl, at Least
one of the groups a2 and/or A3 is Laterally sub-
stituted, and

(b) if AV = A and/or R1-a' = trans~4-(trans-4-alkyl-

T

-CH,0-, -0CH,-, ~-0-CO0- or a single

r 34 2 2




crystal conponents, characterised in that at Least one conponent is an

et.hane derivative of the formula | accord- ing to daiml. 5 Li d
crystal display elenent, characterised in that it contains a phase
according to Claim4. 6. El ectr @(?pt'l cal display elenment according to

Claimb5, character itﬂﬁﬂ.dﬂ‘éxtyhat-ciytc metxqims na IQhasemaccAér disng t19 4G ai m 4 as
a dielectric. - 27- Q149208 As the e &S‘Ee\ﬂane deri vatives of
the formula I [err]? ré&nf [gé'r°t"']p 1Ifl an é‘I"I?)VI Sgr! YD ¢ at o,
i n which one or t\/\xst{mtrt]ech@ry adjeaeantt wyr Fup ddar dils@ thom sr @piddme'd by 0

atons and/ or COgr r r n -CO-Ogroups. F, Ci.
Br, RR is -CN or g?'% P aan/ QOC% YHupt q{rn%r A2 is a l.4- phenyl ene

group whi cH S uns %T%r@ascﬂ-éwéthktmmnw e Pord kgx P hed/ldr~ O at ons
and/or [err] grOup&mtﬂr@rxy@ﬂ—&%mmzlomwmqfésorﬁeorextc%@d groups can
al so be re;ﬁaaced b);, at ons, t?y | ohe geoo n whi ch one
or two non %dj acent d—clfsgﬁ'&?ﬁs t(!‘z?n pé'le&? & 08, °. &}r?_w 1rY\sat’d’r s a

1. 3-di t hanef2 ﬂredlf;drngrlwp,orchla réafzi teyrcilsa(d2. 1212)tm v e rgrsmomd ey r] are
each a 1.4-4 e SiHl%e 1@ ‘Myh%r%’l%uo c%%egcuqafﬁw [err]

groups can i e rep Or are eac Hhe- 2,5-dlyl
group, or aarb%-mhsn)ﬂlce'rde hgrlodp \M$| macg:elmwbtéhstu]-tf@mm,smnft ut ed by

one or two ffANY Qo (e PN n Y Ym G oI Qll‘ﬂ%raimy Yongd WHPURS rand i N
whi ch one or two CH groups can al so be replaced by N atons, nis O or 1. Z

is -[err] d‘tédsﬁrfgq"eaoc?ﬁfd"a’ﬁ&wth the proviso that a) it [err]-
1. 4-phenyl éne (n - Ukle @¥d/tdre ieft hladver Jder 1rira(tt1rv&f§‘ba‘1 ke eC yid rafuday 1Y) - phenyl

to| t f | at || stitu f - A
L S R ey S bl e

\@and/ or [er A¢Cor
a 1,4- phemhlases.group which is unsubstituted or substituted by one or two

F and/ Gy at d/
p-[2-1 rans 44 (p- a1 ARGy 5 15 AL RN A Gauie

cycl ohexy| SaHHAb EPAPHNENtiSes czi'raé‘aé’%‘@l'lkfaﬂy . thagcaas YeAst MO %reparation
of ethane dWpbaldntesi Ofant e WadeMded iha ttha 3t aisobddutdal @ cord-

ing to Claim 1.

5. Liquid crystal display element, characterised

in that it contains é phase according to Claim 4.

6. Electrooptical display element according to Claim
S, characterised in that it contains a phase according

to Claim 4 as a dielectric.

e

A AR



correspondi ng carboxylic acid amid, is dehydrated or a corresponding
carboxylic acid halide is reacted vmth sulfam de, or in that a

correspondi ng brom ne or chlorine” c?(?npound s reacted with a cya;@ 3.
Use of the ethane derivatives ofgige@ggornula | according to d ai as
conmponentag ofinkédlui d crystal phases. 4. Liquid crystal phase with at |east
two liquid crystal conponents. characterised in that as | east one conponent
is an et% Al derivative of the fornula | according to daim1. 5. Liquid

crystal display.elenent, characterised in that it contains a phase

accordi ng t10 E@aed daridatives. oftheeotmwopt i cal display el enent according to daim
S. characterised in that it contains a phase according to CCaim4 as a

di el ectric. Revendications 1. Ea"mrf AT on concene des dérives d
6t hane dgpfarmule | Ri-Al-_CH'2C(r- MA3 . RR

reprssante g HQankﬂ%P&p%QMb@ #insCihwihich on@oﬁnsen,endmﬁésnﬂﬁ%s%pm CH2
NON VOI S repiacgRichy\@ Blom&E.4nd/6rC0-Grolls gnaior OS-CID-gronpe afd/er«L0o+o-grdaps, e e1.Broups.
CO eftu desﬁ’g#o*@ﬂes-z‘e&—@t ou des groupes -CO0, F. d. Br R2 reprisente

T e S

peuvent ©tatdms; oig aca-dithraai-z.sl-eisl grouperst lsicydl noegrdup. un group.
1. 4- cycl oheRyA* |an@A’mwcenddmlmwamn-l wuie wmmndmnscm samt

SIOMSOFALS Qpch) %{W%P@"&P
E;r Sr (r)ﬁge'”d W%’m W‘ h}'@pﬂ' & an un

gr oups 1 xylen ou encore un o deux groupes CH2 non voi sins

\peuvent & rm u SERHAG6SCIRD— H-DHIES-Ol-0 1t/ g Single boIA HE VP the proviso that
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4. Liquid crystal phase with at least two liquid crystal components, characterised in that as least one
component is an ethane derivative of the formula | according to Claim 1.

5. Liquid crystal display element, characterised in that it contains a phase according to Claim 4.

6. Electrooptical display element according to Ciaim 5, characterised in that it contains a phase
according to Claim 4 as a dielectric.

Revendications
1. La présente invention concerne des dérivés d'éthane de formule |
R'—A'—~CH,CHy—AYA%),—R? W

ou '
R' représents H, un groupe aicoyle en c,-c,,, ol encors un ou deux groupes CH, non voisins
peuvent étre remiplacés par des atomes d'oxygéne et/ou des groupes CO et/ou des groupes —0—CO-
et/ou des groupes —L0—0, F, Cl, Br

R? représents —CN ou —Z%~—A*—CN

A' représente —A—, ~A—-AS, OU ~ASf—,

A? représente un groupe 1 4-phenylene non substitué ou substitué par un ou deux atomes de F et/ou
Cl et/ou groupe CH, et/ou groupe CN, oli encore un ou deux groupes CH peuvent étre remplacés par des
atomes de N,

A représente un groupe 1 4-cyclohexylene. ol encore un ou deux groupes CH, non voisins peuvent
étre remplacés par des atomes d’ oxygene un groupe 1 3-dith|an-2.5-diyle ou un groupe 14-bicycio -
2.2.2)-octyléne,

A3, A* at A’ représentent chacun un groupe 1.4-cyclo-hexyléne ou encore un ou deux groupes CH,
non voisins peuvent étre remplacéds par des atomes d'oxygéne, un groupe 1,3-dithian-2,5-diyle, un groupe
1.4-phényléne non substitué ou substitué par un ou deux-atomes de F et/ou Ci et/ou groupe CH; et/ou
groupe CN, ol encore un ou deux groupes CH peuvent &tre remplacés par des atomes de N, '

nvaut Oou 1,

oz represente ~—CHCHy~, ~CHO0—, —OCHg—, —0O~CO ou une lisison simple, et avec ia
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r epresente un groupe 1, 4-phenyl bne non substitu6 ou substitu6 par un ou
deux atones de F et/ou C etiou groupes CH3 etlou groupes CN et c)

p- F2- (trans4-al coyl phényl e ou p-afFcékyphényl) _

cycl ohexyl | - et hyl j benzonitriles. %ﬁ%?ﬁgp'excl us. 2. Proc6de do preparation de
deriv6es d' 6thane do fornulo 1. caract6ris6 en co qu' on d6shydrate un am de

d' aci de carboxylique correspondant ou en co qu'on fait rea un hal ogénur e
d' aci de caﬂb‘e lei ¢g8 @"c&fr‘faﬁé h&ahanv'anﬂo@ fLri) ‘fﬁ#ﬂsdecafo "%m*f ait
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ayant au m)|pﬂz-[tdea*alcmmgwumusp-alcmphsmmwclbheqﬂ]—ejhyﬂbemaﬂtabs étanseoiuan co

qu' au noi s memw@sq désivésithape de famayie | saractéisen Ge Ru'aR idshydrate un
revendi 821p gicide castoxpiiaue e RPN PLI Augn, ’g‘igéftt}:g zatﬂggg’ddé?:g%m {146 on
ce qu'i r@ %ﬁt: Jfg"@@sfo?oﬁla NVen I On Iemetu ‘

d' af fi chage ABpilgtidnOded s Q" étahéde tormdiey eash ﬁauda&cﬁm G 3bMMb CohERarkydé €
qu' i | comisesointristamiquicisGl ect ri quo une phase solon la revendication 4. *C L
S 4. Phase a cristaux liquides ayant au moins deux composants a cristaux liquides, caractérisée en ce
qQu'au moins un composant est un dérivé d'éthane de formule | selon la revendication |.
5. Elément d'affichage & cristaux liquides caractérisé en ce qu'il contient une phase selon la
revendication 4,
6. Elément d'affichage électro-optique selon la revendication 5, caractérisé en ce qu'il contient
comme diélactrique une phasse selon la revendication 4.
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