LI QU D CRYSTAL TETRA AND PENTA- CYCLI C. ESTERS The present invention is

concerned with novel -liquid crystalline conmpounds, nanely the te%FQW@QfZ{\
and pen¥ag, cyclic esters of the general fornmuja 10 | whérein [ER ™
signifiesha single coval ent bond or the ester group -COO; [ERR] signifies

a singl 0 coval ent bond, the ester group -COO, the ethylene group [ERR]

or, insofar as X sig- nifies the ester group -COO, also p-C6H4-, [ERR] or
[ERR] ring A signifies a benzene 25 ring or trans-1, 4-cycl ohexyl ene; ring

B sig- 2 nifies a benzene ring or, insofar as X sig- -2- nifies the

ester group -Coo- and X signifies a single covalent bond, the ester group
-Coo- or the ethylene group -CH2CH2-, also trans-1, 5

4- cycl ohexylene; [ERR] and [ERR] signify hydro-

LIQUID CRYSTAL TETRA AND PENTA--CYCLIC ESTERS

The ‘present invention is concerned with novel liquid
crystalline compounds, namely the tetracyclic and penta-

cyclic esters of the general formula
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wherein X“ signifies a single covalent bond or

the ester group -C00-; Xl signifies a single | {E
covalent bond, the ester group -COO-, the |

ethylene group -CHZCHé-.or, insofar as x2 sig-

nifies the-estér'group -CO00-, also p-C6H4—,

p-.-C.GH 4~CH,CH =,
or -COO—p-CGH

-CHZCHz—p—C6H4-, p-CGH4—COO-
Pt ring A signifies a benzene

ring or trans-1,4-cyclohexylene; ring B sig-

25

. ot 2 .
nifies a benzene ring or, insofar as X sig-



gen or on a benzene ring which is not |inked - directly with a further
ring via a si-ngle co- valent bond al so hal ogen, ¢yano or nethyl; [ERR] .
sigﬁbfrgg cyano, nitro, 2,2-dicyanovinyl or, 10 i nsof ar as )
Si gni#’f-esI hydrogen, also 2,2- -dicyano-I| -meghykvinyl; [ERR] signifi i@ i
hal ogen, cyano, [ERR]-alkyl or, insofar as X has a 2 benzene ring y
ester group or Y signifies nitro or [ERR] and/or [ERR] is different from
hydro- 15 _ ~gen,. al so hydrogen; and R sighifLei [ ERR] -al kyl or on
a benzene ring al so [ BRfles they estier groudt ~EAO0rsanls¥ cengpifddswith t he
manuf acture of the. conpounds of fornula | above, their use for electro- 20
-optical purposes and?d SdIdec CPYRILNLPORAt Hhes eRERENIEOHP rEPR~conpounds
of formula I. In the aboye definition the te C6H4- . denot es p-phenyl ene.

25 The term "hal ogen" &t s lengosraep EEg;E§n§faﬁ&sBrGﬁFH§‘$hd the
tern][ERR]39lky|"'Staqq%yEQBhE§§E£BE;etQyt’ZprgR&Lzang15§29§08¥Ero-:__3_

L

‘gen or on a benzene-ting which is not linked -

directlY_with aifurtherzring'viaia'single'co—t
' 2

."‘

_valent bond also halogen, cyano or methyl; Y

signifies cyano, nitro, 2,2-dicyanovinyl or,

1 signifies hydrogen, also 2,2~

::;/ 10 : insofar aS Y
. : 1

~-dicyano-l-methylvinyl; Y signifies halogen,

ﬁcyano,'ci-c3-a1kyl”or, insofar as X* has a
benzene ring or an ester group or Y2 signifies
‘nitro or 2z ana/or 22 is different from hydro-
_ €17%12"
-alkyl or on a benzene ring also cl—clz-alkoxy.

o 15 gen, also-hydrogen; aﬁdel'éignifies C

The invention is also concérned with the manufacture.
of the compounds of formula I;abové,_their use for electro-
ﬁ\-/ 20 -optical purposes and 1iquid crystalline:mixtures which con-

tain compounds of formula I.

€

In the above defihition the term ?406H44 denotes
p-phenylene.. - '

&

25

_ The.te:m "halogen" stands for fluorine, chlorine and
bromine and the term “Cl-c3-alkyl"_stands for methyl, ethyl,

propyl and isopropyl.



The term [ERR] enbraces. straight-chain and branched-chain al kyl groups,
especrally t he n-al kyl groups nethyl, ethyl, propyl, butyl, pentyl, hexyl,

hep octyl, 5 nonyl, decyl, undecyl and dodecyl .and the isoal kyl group
i St |, isobutyl, isopentyl, isohepTyl3 iSooctyl, iso- nonyl, isodec?*?
I SO yl and isododecyl. The term [ ERR]-al koxy" enbraces al koxy groups in

whi C he al kyl portion has the above significance. 10 The l|ateral groups

[ ERR) and [ERR ! gfiel Yolydigoes, ofa1cppol ainascd vl pdi daghed 4, o

"isol ated" benzene™rTng, I.e. ltold ne ri1ng S

directly vi -%rﬁnéh@ﬁl-ﬁhﬁ$}ia§?§%lEg?guﬂs-E hegpdi 4 ey eﬁ@m%@ﬁgg@gor 15

trans- 1, 4- cycl ohexyl ene ogen, cyano or nethyl. al s

have recent Hétﬁ?'ilﬂe@tﬁﬁ?m%i BeoBPLe bURPL| ADERLYE, A FL] Myl 'dEHqu

ating
devi ces, since the optical properties of such substances can be infl uenced
by 20 an sapplongd ,vdetels. uhiecyloandt dcdécylt vand st sisbalkyl @chpy ystal s
~are well known to the person skilled in the art and .can be based on vari ous
ef fect s suclisepropyi,eiaoblibyldyhaapentydi t bsoheptyhe ihdartml, dso- »
of . aligned phases (DAP tyEe), the Schadt-Helfrich effect (rotation cell);
the 25 "guasnylosisefesyl) dpoundeeybsaedi tsededesEl phdhe thas- ition.:
' "cl-clz—alkoxyF embraces alkoxy groups in which the alkyl
portion has the above signifiCance.'
10 : : . : . ~
The 1ateral.g:oups_zl; 22 and 23_sigpify hydrogen or, \-/a
insofar_as they are_attached_to.an”isOlated"'benzene ring, '
i.e. to a p-phenylene ring which isinbt linked directly via
‘a single govalent.bond_with a further ring (p~phenylene or

15 trans-1,4-cyclohexylene), also halogen, cyano or methyl. .

Siquid crysﬁals have recently Qaihed_considefable
~ importance as dielectrics in indicatinésdeviées;'since the
optical properties of such'Subs£ances'can bé influenced by
20 an-appligd vpltage. Eleqtrofoptical:devices.basea on liquid \,)‘#
crystals are well known to £he person skiliéd_in thé art
and can be bésed on various effects such as; for example,
dynamic scattering, the deformation of,aligned phases
(DAP type), the Schadt-Helfrich effect (rét_ation cell), the
25 T"guest-host effect” or a cholesteric-nematic phase trans-

ition.



- 4- The customary, static operation of liquid crystal indicating devices
has .in tRe past been replaced ta an increasing extent by the so-called

mul tigplex control. In 5 this case there is mainly used an

anpl iYude-sel ective multi- plex procedure, 4hereby, however, by the
procedures usually used in general only multiplex rati-os of about 1: _
1: 10 have been attained. In order to achieve higher multiplex rates in the
~control of liquid crystal displays, a two- 10 -frequency mat ri x addr essi ng
procedure has therefore been oposed (.e. Q. Ofe gsschriften 2
856 134 and 2 907 940%% el?f‘?’?@“ s'e%’fa § é‘q&éng}ng{gﬁmﬁ@a}here

is 15 made use

crystals, mhic%oéﬁthe acé%ﬁihﬁﬁz Qﬁt t:ﬁﬁéﬁa%F%§E%§§¥§°58|%g;éga
G ol ectri o contbardagng | *ﬂé’?‘%%ﬁé- o, SRR ST ISORbRBS e

20 signifyigg tﬁfs dé@éécéﬁéfe Cﬁ‘%ﬁaﬁ!ﬁlpr{M@:P ittﬁﬁee-tﬂlectivaeﬂﬁltie '
in the case of hi gh frequencies. This effect has been ascribed to th

“hindering of tpEexoprdéedurd, Wiertebi, howevelr,t e fhecpitbecdaras. ﬁbaammyrt
axis of the liquid crystal nolecule (M Schadt, M. Cyst. Lig. Cryst. 66
25 (1981) 319%s&d]|in deneral ronlty multHfRlex natibise ofaaboat [LEBREodilsilO
per5|on effects only appear in the m crowave range because _
have been attained. 1In order to achieve higher multiplex

rates in the control of liquid crystal displays, a two-
\~/ 10 -frequency matrix addressing procedure has therefore been
proposed (e.g. German Offenlegungsschriften 2 856 134 and -

2 907 940).

In the case of this two-frequency procedure there is

_\“/ 15 made use of the fact that the dielectric anisotropy of
liquid cryetals,"which-have-upon application of a low=
=frequency voltage a positive anisotropy 0f the dielectric
constants (Ae = e“ - gy >0, &y signifying the dielectric
.&%2 constant along the longitudinal axis of the molecule and ¢,

20 signifying the dielectric constant perpendicular thereto),
is negative in the case of high frequencies. This effect
has been ascribed to the hindering-of-the rotation. of the

iOng,axis of the molecule round the short axis of the liquid

L4

crystal mOIeculeu[M.JSchadt; Mol. Cryst. Liqg. Cryst. 66
25 (1981) 319-336]. - In contraet to €y , in the case of £, dis-
- persion effects only appear in the microwave range because
of the barely hindered_rOtation-of the molecule around its

longitudinal axis. 1In the frequency range which is of



of the barely hindered rotation of the nolecule around its |engitudinal
axis. ~ In the frequency range which is of -5- interest here [ERR] is
therefore constant, while [ERR] and con- sequently:also [ERR] are
'A dependent The dielectric rel agation frequency, at which [ERR]J-
, LB ca‘oted in the 5 technical term nology as the "cross-over frequency"”

: e nost common nenmatic liquid crystals generally have cross- -over
freqierici es of about 100 kHz and above at.roomtenper-. ature

For the opeqgiLonsgf hggai Bl g8t Lo di & oGttt N0 d 15 Jogquency

procedure there are use | Ternati ng current 'sources, ereb

frequency ofg gggngi S8 &QU&féSfﬂa@ﬁeﬁ éﬂg&ﬁﬁ%ﬁg&(nyggsamgyédkgquency

and the frequency o e other sourcé nust li'e below the cross-over

frequency. rh@;a&a*t%n Ebeqiehbppcat A icwic { e & gniad admeddanorheondi tion
and the off-condition nust |lie above a certain value The greater this = =
vol t age mBat techaicalhtemminologysasathéec” qods-epnask frequdroygrig)er is the

multiplex rate. 20 In addition, the two-frequency procedure of fers the *
advant age t Bhe mostoqoymonenemax:i@hli@:tﬁr ewmlas; ganerdldy have cross--
-over frequencies of about 100 kHz and above at room temper-. -
ature.-
10 . For the operation_of-an indicating deviqé-according_' hg

to the two-frequency procedure there are used two alternating-
current sources, whereby the frequency of one of:ghe§e
sources must lie above thé.cross—over'frequency aﬁd the:
frequency of the other source must lie below the cross-over
15 frequency. Moreover, the voltage ratio pf the-siénals for \J_
the on-condition and the off—conditioh.must lie.above'a'
certain value. The greater_thisivoltage-ratiq-is, the more
lines can be pbrtrayed,_i.e; the greater is the'multiplex
rate.
20
In addition; the two-frequency procedure offers the
advantage that not only theﬁswitching—on.process,_but_also
the switching-off process'can be influenced directly by the
application of a correSponding,aiternating voltage, whereby
25 an acceleration of the switching-off process is achieved.l
For example, in the case of a liquid crystal indicating
element with a twisted nematic structure-(rdtation cell) the

homogeneously orientated liquid crystal can be aligned in



the switching-off process can be influenced directly by the application-of
a correspondi ng alternating vol tage, whereby 25 an accel eration of the

swi t ¢hj ng-of f process is achieved. For exanple, in the case of a liquid
crystial indicating element with a tw sted ngmatic structure (rotation ¢
t he honpbgeneously orientated liquid crystal can be aligned in - 6-
field direction by the application of a voltage of |ow frequency [ERR
can agai h be converted. into the tw sted, honbgeneous orientation by the
application of a voltage of 5 high frequency [ERR] Furthernore, with
liquid cryst alths|figldidigechionhdyedhenapgpdicahdon effacveltagel sfdlow .
Physics Letters 13 (1968& 91; J.. Appl. Phys. 45 (1974) 4718 inter alial,
there 10 is prReguancY Bff e 20de O REAERIPEr §ORYPS LRt AR sERe VBvisted,
di el ectric anisotro in general qnly the readi of 'coloyr- less im

el enents on a15@F§U$éﬁ“ﬁ%%ﬁ§ﬁ@ﬁﬁ&}°§ing. ﬁeaEBEgﬁ?Fﬁﬁnsﬁgs?aﬁ% taghith are

usable maindy.exhi ki 0sitjV, | ghroism By honeotropic wall orientation
% S deadiey (s

and 15 contT ol -frequency procedure there can now al so
be produced with such liquid crystals col oured i mage el enents
(honpbgeneously orientated by the application of a voltage of high

frequency) on a coloydaseraRalelr @48 liquid crystal cells, which are

N)

~based on guest-hoét effects. [Applied Physics Letters 13
(1968) 91; J. Appl. Phys. 45 (1974) 4718 inter alia], there
% 10 . is possible with the use of liquid crystals with positive
dielectric anisotropy in general.only.the rgading,of colour-
less image.elementszon-a'coloured background, since the
colouring substances which are usable maihly exhibit |
positiveldiéhroism.- By-homeotropic wall_qrientation and
15 control according to the two—frequency-prpcedure there can
. now also be produced with suﬁh liquid crystals coloured image
elements (homogeneously orientated by the application of a
voltage of high frequency) on a colourless background.
ﬁng | '
S
20 The two—-frequency procedure has, however, the dis-
- advantage that thé energy consumption is high, since not only
. | the amplitude of the applied alternating voltage, but also

the frequency are high. In order to reduce the energy con-

A

sumption, it ié therefore important that the operating vol-
25 tage can be maintained low. The cross-over frequency should
for the same reason lie relatively low (thereby the capa- -

citative losses are small).



20 The two-frequency procedure has, however, the dis- advantage
energy consunption is high, since not. only the anplitude of the

appl i ¢ ternating voltage, but also the frequency are high. In order 1))
reduc energy con- sunption, it iS thergfore i nportant that the
operat™tg vol - 25 tage can be mamintained | ow. The cross-over frequency

should for the same reason lie relatively low (thereby the capa- citative.
" losses are snall). : b o) t _ &Gﬁ [ ' f@pord-'_
ance with the inve%ﬁighghggg P%%%egﬁggépﬁggg ?%%d%s -%ﬂ ﬁﬁgﬁ%%tggrlng
points, the Opid GAlhY Bkl ikGenRIBAVURESe ( £8Pge In@séihalkd drdydid W@ I'i C
carbon atomin tﬁg sigéichajn_[ERR] geﬁeral?y'exhjéﬁtirmy%ﬁ%holesterip
nesophase apd ghhe1eaFang- poilRts;0EREUBHE1GEDEY dhtyi v bdtpouAs (wort i C
mesophase. Moreover, the conpounds in accordance with the inventjon are
~di sti nguishashiningaege asymmekrdpi eaxbdnt atoni bhethe i sid@nchdin Rl)ants and
at the sane tinme very |ow cross-over frequencies. Further, they have a good

cheni cal andemexaddycexbibitiag bi thojeaheria mesophase tand sthe xamaine-. = °
~nol ecul e they have a renarkably good solubility in other liquid crystals.
15 1Re compounds prngEadlyafBiRitingr’ ReMAREE RPIRRRARE used

basically.in any liquid crystalline,m xtures, -wher.g| _ : o=
y -Mor overﬂ tge.c%mpounds in accogéanEQQ&EEX the invention are - -

distinguished'by:large aniSotropiés‘cf the diélectric~éon-

10 stants and at the samertime.very'loﬁféross-over frequencies.
Further, they have a good-chémicalﬁand'phbtbchemical sta- : \“/
bility-ana.in'spite'of-the'size offthe“moleculé they have

' a remarkably goéd solubility in other liquid crystals.

15 - | Thé compounds in”accordance'with'the.invention can be \;)
used basically in any liquid crystalline mixtures, whereby
'.on the basis of the above properties they are-primarily
suitable for increasing the dielectric anisotropies and the
cleafihg points. However, Ehe ccmpodnds in accordance with
20 the invention are especially suitable'as components;of ~

liquid crystalline dielectrics which are controlled accord-

ing to the two-frequency procedure.

In formula I above ring B preferably signifies a

25 benzene ring. Preferably zt, 22 ana z°

at most two of zl, 2% and 23

signify'hy&rogen or
(preferably 22 and/or Z3) also
signify chlorine. Xl preferably signifies a single covalent
bond, the ester group -COO- or p-phenylene. vt preferably

signifies hydrogen, fluorine, chlorine, cyano or methyl,



on the basis of the above properties they are primarily suitable for

i ncreasing the dielectric anisotropies and the clearing points. However,
t he gonpounds in accordance -with 20 the invention are especially suit 8
as cofiponents of liquid crystalline dielectgics which are controlledéiZi}
accord- ing to the two-frequency procedure. In forrmula | above ring /
preferably signifies a 25 benzene ring. Preferably [ERR] and [ERR] signify
hydrogen or at nost two of [ERR] and [ ERR] (preferably [ ERR] and/or [ERR}

I f hi fe f I , th
cuter oroup - ESeETEp S B SIER, ol B TALRY O Eg %%Ea‘gggen °
fl hl II h -
chFS;:RZ o? cgan f%é%q%$ eraE? -S|gn3§1es cyano or %It¥§&3ﬂ920851g

conpounds in wﬁifheéEEﬁiorfhélaﬂufY fgiaﬂﬁaié@ecy@%di%BRhi%kana&beésgaamalgy
nitro are especially 5 preferred. Conpounds of formula I

signifies hydrpgeferredy sCampdutds HL-Formyadiz0-1 1P whitch lﬁ'l sagm.&ti.&e
preferred. In general, ring f\preferably signifies trans-1, 4-cycl ohexyl ene.
10 - [Eﬁﬁ&dpmgé&ramdeS|§ﬁgﬁiﬁiesaZHZ%ﬂ#yyandﬂiﬂmeahKQWinylahkexy
group or an isoalkyl or isoal koxy group. The straight-chain alkyl and
af koxy groups, abggegrgj¢§rq¢mg In general, ring A preferably signifies

trans-1, 4-cyclohexylene.

i\ 10 '__- Rl éreferably-signifies a straight-chain alkyl or
alkoxy group or an isocalkyl or iéoalkoxy group;-LThe
straight-chain alkyl and alkoxy groups, especially the -
straight—chain-aikyl gfdups, are especially preferred groups

denoted by Rl. Rl preferably contains 3 to 10 and particu=

~ 15 larly 5 to 9 carbon atoms. Pentyl, hexyl and heptyl are
' particularly preferred groups denoted by Rl.
A preferred group of compounds of formula I comprises
- . the compounds of the general formula
L
20
z3 y!
—C00 v 2
25
II

wherein Rl, xz and Yz have the above sig-



.

strai ght-chain al kyl groups, are especially preferred groups denoted by

-\ preferably contains 3 to 10 and particu- 15 larly 5 to 9 carbon
\Pentyl, hexyl and heptyl are particularly’preferred groups denote
A preferred group of conpounds=of ¥ ornula | conpiises the conpouMds -
_ general fornula 20 [ERR] 25 wherein [ERR] and [ERR] have the above
sig- 9- - nificances; signifies a single coval ent bond, the

t COO f
stﬁr[%E%i‘p[ ERR] PY AR - ?ﬁ}‘ AIgELS1S ‘ﬁﬁ%%éﬁélé?gﬁéﬁéﬁigz‘)wc| ohoxy -
2 ene, 5| gni fobq-é]ydcho eer% grr%% farCP %R]UE ]ins ?.gr[ EBR] signify ester

groups - , als i gni |es ydrogen or, inso-

far b2 (e o grst%efgameesswe Wtk 990 -eooe, clissi ne: and, [ ERR)

signifies fluorine,

5 p=CgH = P-CgH,- cnzcn2 '

 P-CgH,~C00= or —C00-p=C¢H,~; ring-A sig—'

nifies p-phenylene or trans—l 4-cyclohexyl-'

enes; Zz Signifies hydrogen or, insofar as.

x1 and x? signify ester groups -coo-, also -

10 chlorine; Z3 signifies hydrogen or, inso-
far as xz.signifies the ester group -COO-,
_ _ 1 _

also chlorine; and Y™ signifies fluorine,

'chlorine! 6yano, nethyl-or, insofar'as xll
has a benzene ring or an ester group.or iz
15 signifies nitro,saiso hydrogen.
- Xl in fornnia 1I preferabiy signifies a singie co-
valent bond; the ester groué -CO0- or p-phenylene. Ring A
preferably signifies trens-1,4ecyclohexylene and z2 prefer-

20 ably signifies hydrogen. | _ o’

Examples of preferred compounds in accordance with
‘the invention are the_compounds of formnla II ebove in which
72 signifies3hydrogen'and Rl;'ring a, x*, x%, 23, v and v?
25 have the significances given in Table 1 [C6 4 denotes p=-
-phenylene, C6H10 denoctes trans-1,4-cyclohexylene.and a dash

(-) denotes a single covalent bond] and the additional com-

pounds of formula I named in the Examples hereinafter.

1]



chlorine, cyano, nethyl or, insofar as X has a benzene ring or an estgf
group or [ERR] 15 . signifies nitro, also hydrogen. [ERR] 5
Il preferably signifies a si-ngle co- valent bond, the ester group -COO or -
p-phéh?léne. Ring A preferably signifies-trams-4, 4-cycl ohexyl ene and [ ERR]
prefer- 20 ably signifies hydrogen. Exanples of preferred conpounds in.

accordance with the invention are the conpounds of fornmula Il above in
which [ERR] signifies hydrogen and R ring A, [ERR] and Y 25 have the
significances given in Table 1 [ C6H4 de epl -phenyl ene, C6HLO denotes

trans-1, 4-cycl ohexyl ene and a.dash (-) denotes a single coval ent bond] and
the additional com pounds of forrmula | nanmed in the Exanples hereinafter.

- 10 - Table 1 5 [ERR Ring A [ERR] Pentyl - [ERR].
_ Coo H —GN CN—HeyeH——1ERR} oo
AN PentyiCN 5 [E%%\I et VRJing Aokt | e | o ot 1D I?eq;yl
[ERR] - Coo H CN CN} Hept yl [ ERR} _ -
Coo H _ eN CN ) - .
L Pentyl | C.H,. - Co0: H. CN CN
lHexyl _ C6H4. ' : - - COO " H CN QN
Heptyl |C.H, - . CO0 H CN CN
" Pentyl _C6Hlo - | CO0 - H CN CN
o 10 Hexyl = |CcH,y | - oo H ‘N | o
Heptyl |C.H,. - | coo H CN CON
Heptyl 'CGH4 g - - H "CN CN
Heptyl 'CIGHlO' - - H N | CN
Pentyl |C.H, - - €00 - CL CN CN
Hexyl CeHy, | - Ccoo cl CN CN
o Heptyl C5H4" - Co0 Cl N N
- 15 pentyl |cgH, - | coo | c o | N
Hexyl | C.H;q - Co0 c1l CN N
Heptyl Colig - Co0 clL CN oN
Heptyl |C.H, CgH, coo H CN - CN
Heptyl CeHyig CeH, CO0 H CN CN
_ Heptyl CeH, | CgH, | COO cl CN CN
N 50 Heptyl |C.H,. CeHy coo | c1 SR
Pentyloxy CGH4 - CoO H CN - CN
Pentyloxy] C.H, - | - H CN CN
Pentyloxy| C6H4__ - Ccoo. ci CN “ CN
y Pentyl - |C.H, - coo H c1 CN
, | Hexyl CeHy - Coo H Cl | CN
>  Heptyl | C.H, - | coo H' c1 CN
25 Pentyl | C.H,. - €00 H cl CN
Hexyl CgHpg - coo H cl CN
Heptyl CeHyig - Co0 . H cl ~ CN
Heptyl C6H4 - - H Cl CN




Hept - [ERR] - _ H . CN
\ H CN CN Pent yl [ERR] -
C /' CN - CN Hexyl [ ERR] _ ‘0o
FEREfptyl [ ERR] o g Coo = 11l C-
- 0 CN CN Hexyl
Coo d CN CN Hept yl - [ERR]
CH:Iglt | CN[mtsyl ¢ | “[ERF!%] = cp B H
ﬁBﬁl DD ch- :
£ 8 1171 ot - N Z(Egegfptyl ZT\I-[E'
a  onBexyl oy Pegflyl oxy [ERR] - Coo
. FgRgfntyloxueﬁfyaﬂ (§FH4 g - COO H Cl CN
: - @do | ChiiPent)
Coo H PentYl o 1C6%10 on fHexyl JER |
c eN Bexryl | ¢ERR = _| ©%o0| CIH
Pent yl o [EEBL{; Cellyg C_ooé\l_HEptdézo _[Ecdl]
o Covieptyl |GeRm | Cefa | 0 |IFEY,
-~ Heptyl [EE§¢yl ) G6H1°. -| CeBA. coqoL BON
Heptyl CGH4 CegHy | COO. |- Cl 
Heptyl = |CH;q CgHy | €00 c1.
10 Pentyloxy 06H4 - COo0 H
Pentyloxy C6H4 - - H
' Pentyloxy C6H4 - coo cl
Pentyl . CGH4 - CO0O H
Hexyl CgH, - - €00 H
Heptyl CGH4_ - COo0 H-
Pentyl CGHlO - coo H
15 Hexyl CeHig - Co0 H
Heptyl CGHIO - COoo - " H
Heptyl |C.H, - - H
Heptyl CGHlO - - H
Heptyl C6H4 - COO_ Ccl
Heptyl Celyip - - Coo Ccl
 Heptyl CcH, - Ccoo H
20 meptyl |cgH,, - coo "
Heptyl C6H4" - - H
Heptyl CeHig - - H
Heptyl CGH4_ - COO Ccl -
Heptyl CGHIO - Coo Cl
Heptyl CcH, CeH, Goo H
25 Heptyl C6H10 C6H4 CO0 H
Heptyl CGH4_ ¢6H4 Coo Cl
Heptyl CeHyg CeH, Coo cl
Heptyl C6H4 C6H4 coo H
Heptyl CGHlO C6H4 | €o0 H

e

o

CN Heptyl [ ERR]
g\l Per'ltS/ICN ~
[ ERR] o
} a1 (%%1cm cﬁ
CON Hept N [ ERR|
y [ ERR o Coo
Cl.. CN PENtyl oxy
cl1 [ERREN _
cl g?o N o 25
Hexy] SN [ERR] °
-Cl_(j.-CNCDEN H
cl CN -
c1 CN
cl CN
cl N . L
- cl CN N
c1 CN
H NO,
B MO,
H NO,
H NO, .
H NO2 N
H- NO,
"H. NO,
H NO,
" NO,
B | mo,
c1l NO, )
c1l NO,
cl | wo,
cl | NO,
cl NO,
c1 NO,
H NO, )
H No, :
H NO,
H NO,
cl NO,
cl NO,



Pent yl [ ERR] - CoO CL CL 'CN Hexyl [ ERR]
COO ) CL CN Heptyl . [ERR : COO CL
Pentw_ - [ERR] - . 0o O -Clyja - ON 5 Hexyl [ ERR]
- CooO CL CL CN HENTYL [ ERR] - CL
CN Hentyl [ ERR] - [ ERR] COO H CL CN Heptyl [ ERR]
[ ERR] CoO H cL CN Hept YL [ ERR)] [ERR C0O CL cL
CN Hept yL [ ERR] [ ERR] CoO CL CL CN 10 Hentyl x [ERR]
- coo Hyg CN| Pent IL@XY [ eI - . |H CL
cL N PEN‘F?E’B% [EEQQLI4 R 0@3 H CL |Pept | ]
-. [ERR] Heptyl | C.H,, CeRERR] [FRtyJ] CLl[ERR € -N%]ERR]
[ ERR] HeFtyl]- Hep[tER[R] cH, |- ERE%H.4 - {coo H ERg s P[_% o
Pent yl ERR ERR ' _ eNx Tyl ox
[ ERR] Hept¥hn) ]:eﬁlo- Celly [0 [ grA HepTyI ERR]
[ ERR] PeNyl OxYHepERR] | C.H, CLERR] [cOO - C1 IH.[ERR] et yl oxY
[ ERR] ERR o g “lcoo [ERRY, Pemtyly ~ |ER |
[ ERR] Hepty 6™ 10[ ERR] 6kt yI [“O0 [ ERR] L Pet [ ERR] HePt y|
[ ERR] HeptyirR Cefy | - COO" [ ERRIE Hep{y! F | ERQN -
[ ERR] © Heptyl CeH, | [ ERR] - Hept }¢too - [ BRRIL - P - [WRR]
[ERR] Heptyl CgH, - Co0. cl 'CH, CN
Heptyl CcH, - - H F CN
o Heptyl | C.H, | - - H CH "N
\ 10 2 64| - 3
Heptyl C.H, CeH, . |coo H F CN
Heptyl C.H, CgH, (ol0's) cl F CN
Heptyl ;634 CgH,  |coO es CH, CN
Heptyl CgH, - Ccoo- H Cl CH=C (CN) ,
Heptyl CeH, | - Coo cl cl- CH=C(CN),
| Heptyl CeH, - - H cl CH=C (CN) ,
|\, 15 Heptyl | C.H, CcH,  {COO H cl CH=C(CN) ,.
' Heptyl c6H4' ) CcH,- .[coo cl cl. CH=C (CN) ,
Heptyl csnlolcazcnzg-csn 4|CO0 cl cl - CN
Heptyl CgHy | CH,CH,=CH, |COO cl cl NO,
Heptyl | CgH,q|CH,CH,~CcH, |COO c1 c1 CH-=C(C§1)2
Heptyl CeH, | CH,CH,~C H, .coo cl H C(CH,)=C(cN),
N - Heptyl CeHyo| CgH,-COO  [COO. cl cl CN
. 20 . Heptyl | CeHyo| CgHy=COO . |COO cl. cl NO,
Heptyl | CgH,,| C.H,~COO |COO Cl cl CH=C(CN),
| Heptyl CGHJ_O ' CgH,~-COO |CO0 c; H C(CH3)=C(CN)2_
- The compounds of formula I can be manufactured in
25 '

accord_énce with the 'inventioﬁ by esterifying an acid of the

general formula



Hept [ ERR] [ ERR]  [ERR] Heptyl

[ '@_. [ ERR] ' [ ERR] 25 Heptyl [ ERR] _
[ ERR [ ERR] Heptyl {ERR] [ ERR] W,
[ ERR]- Hept yl [ ERR] [ ERR] - 13 - [ ERR] Heptyl
[ ERR] [ ERR] | [ ERR] Heptyl [ ERR]
[ ERR} [ ERR] - 12- Fbptyl [ ERR] [ ERR]
Cl Cl [ ERR] Heptyl [ERR] [ ERR] _
[ ERR] [ERR] [ ERR] Hept 1 [ ERR] z2 [ ERR] , : H H CN
Hept yl [ ERR] CH : H - CN 5 Heptyl
[ ERR] [ ERR] " Hept vyl [ ERR]
[ ERR] co 1 Ne W=5%e. ) W=COOH [ ERR]
C F EN [ ERR : H Hept yi [ ERR]
Coo H : N ' %&m
F GN Heptyl - [ERR d CH CN 3
Hept y [ ERR] o -CN Hept yl [ERR] ~
_ - - H CE  OCN
wherein RY, a, B, X%, x2, i, zziand o
23 have the significances given in.
formula I, o _
10 or a reactive derivative therebf with a phenol of the !
general formula ”
15 o ~

wherein Y' and Y2 have the significance.

given in formula I, S

| - vy

20 and, if desired, reacting a compound of formula I obtained
in which z-l, 22 or .53 sign;fieé_-bromine with copper (I)/

cyanide, sodium cyanide or potassium cyanide.

The esterification of an .acid of formula III or a =
25 reactive derivative thereof (e.g. the acid chlor:.de or
anhydride) with a phenol of formula IV can be carried out
according to methods known per se. The reaction of the

acid chloride (which is obtainable from the acid of formula



[ ERR] C6H4  Coo H F CH Heptyl  [ERR

‘Hept yl |

etV oo c1 F CN Heptyl * [ERR] CH 0
CL _ .CH ON[ERR] . °~ 6 4. COO 3 Heptyl
[ ERR]" coo. H  Cl = [ERR-Heptyl [ ERR] 2
Coo c1 a [ERR] Heptyl [ ERR] e _

d 7 [ERR] 15 Heptyl [ERR] l[ERR] e [ESR]

ERR] [ERR] 20 | R Hent | ptyl.

[2-0He]pt£/I. ! E 'Eigéfy?x“Ll’EF%}QF@Yaé%%ﬁng [W%[féh ﬁﬂ?&k&?&&fﬂ-@@)oﬁiﬁﬁrwla

| can be nanuf@ﬁéu

of the genera{’ﬁg%%rfmﬁg' ?gfﬁﬁﬂ%”ﬁ?[ tm%%\é%?md[ o gﬁzt Likying an

acid

. 5
O 10
| \/ 15

‘\../ | 20

action. is conveniently carried out in an inert organic sol-
vent such as, for example, diethyl. ether, tetrahydrofuran,
dimethylfo:mamide, benzene, toluene, cyclohexane, carbon
tetrachloride ahd the like. In order to bind the hydrogen
chloride iiberated.in the reaction, there is conveniently

used an aéid-bihding agent, for example tertiary amines,

pyridines and the like. The acid-binding agent is prefer-

ably used in a large excess, so that it can simultaneously
serve as the solvent. The temperature and pressure are not
critical and.the-reaction_is;generally-cérried out at

atmospheric.pressuré and a temperature between room temper-

‘ature and the boiling point of the reaction mixture.

Although the compounds of formula I in which Zl, 22

. or Z3 signifies cyano can be'obtained.in the manner described

earlier, they are preferably manufactured by firstly

preparing the corresponding bromo compound of.formula I

(as described above) and subsequently con#erting the bromo.

compound into the cyano compound in a manner known per se

.with copper (I) cyanide,'sodium.cyanide;or'potassium cyanide.

This reaction is conveniently carried out in an inert or-
ganic solvent, for example in ethylene glycol, tetfahydro-
furan, N-methylpyrrolidone, dimethylformamide,.dimethyl
sulphoxide, pyridine or acetonitrile.. ‘The reaction with

copper (I) cyanide in dimethylformamide is preferred. The



3 Z have the significances given in fornula |, 10 or a reactive derivative:
t hei, with a phenol of the general formula [ERR] 15

Ivﬂﬁﬁgéein [ ERR] and [ERR] have the significance given in formula I, 20 ,
and,~Tt desired, reacting a conpound of jgrnula | obtained in which [ERﬁr’
or [.[ERR] signifies bromne with copper (1)/ cyanide, sodium cyani de or

pot assi um cyani de. The esterification of an acid of formula Il or a 25
reactive derivative thereof (e.g. the acid chloride or anhydride) with a
phenol of fdempexaltuUreanndeprassiured atitwhichriihig reacwidodss lqanmigier se.
The reaction of the acid chloride (which is obtainable fromthe acid of
formula  outjare npg| crigicakanplhe poackien nis wenvernientdy Gamsriag)
with the phenol of formula IV is.the preferred nmethod. This re- action is
conveniéntl?“GaPFié&meﬁPhPHiSnPFﬁéﬁFrgr@%ﬁi%’E%W93¥F§¥§ﬁ hefeer rat
fgﬁgg'ng; sg'ygteggg,g; 2&%;: he! LRGYBLLYRG b0 L LR PV TELR i DRSS .

2

The compounds of formula IV-in-thCh-¥ - gignifies 2,2~

-dicyanovinyl can be prepared, for example, by converting

1

'3-Yl—anisole'into'44methoxyf2—Y ~benzaldehyde by a Vilsmeier

10 :eaction.with dimethjlfdrmamide iq-thé presenCe of_phoSphoruS~-;_J
oxychloride, then hydrolyzing the methoxyfgroup (e.g. by -
heating underireflux'with’pYridinium chloride and subsegquent
fractional distillation) and subsequently converting the

l—benzaldehyde-obﬁained'intouthe-ccmpound_of o

" 4~hydroxy-2-Y
15 - formula IV in which Y> signifies 2,2-dicyanovinyl by Y
Knoevenagel condensation with malononitrile (e.é. in the
presence of catalytic ambunts-of_glacial acetic acid and’
sodium acetate in boiling toluene). The remaining compounds
of formula IV are known or are analogués of known compounds;
20 | - K - o N
The éompounds of formula III are likewise known or

are analogues of known compounds ‘and caﬁ be prepared -according .

to known methods. S _ . .

25 The compounds of formula III in which X° signifies the
ester group -COO- can be prepared, for example, by esteri-

fying a compound of the general formula



tetrachloride and the like. In order to bind the hydrogen chloride
liberated in the reaction, there is conveniently used an acid-binding -
agent, ,for exanple tertiary amnes, 10 pyridines and the Iike. The

aci d-bi nding agent is prefer- ably usedtn ¥ | arge excess, so that iKé%%E%
simul t aneously serve as the solvent. The tenperature and pressure a n
critical and the reaction is generally carried out at atnospheric pressure
and a tenperature between roomtenper- 15 ature and the boiling point of
the reaction mxture. A though the gonmpounds of Jornula I in which [ERR] 3
or Z signifies cyano can be obtai ged in the nmg@dner described earlier, they
are preferably manufactured py=—&Krstly 20 ~pr€paring the corresponding
brono conpound of formul a,l @ i X

converting ghe brono con
se .with copper (I) cyanide, pot assi um cyani de. This
reaction is conveniently carr 2rt or- .25 ganic solvent,
for exanple in ethylene glycol, tetrahydro- furan, N-nethyl pyrrolidone,
di met hyl f or mam de, di net hyl sul'phoxi de, pyridine or acetonitrile. The
reaction with copper (I) cyanifgle in dinmethylformam de is preferred. The
tenperature and presstkRerainyii cpigpisioeAt3inigle oyatendy

bond, the ester group -C00-, the ethylene

n a manger known per

10 . - group -cn:caz.- or p-C.H,=, p=C H,~CH,CH -,
N~ ~CH,CH,~p=CH,, pP=C.H,~COO- or -COO-p-C/H,

and Rl, A, B, Zl

- and Z2 have the sig-
_ nificances given in formula I,
with 4-hYdroxy-2-Z3—benzaldehyde.in methylene chloride in
15 the presence of dicfclohexylcarbodiimide-and 4~ (dimethyl-
aminojpyridine:and-convérting the resulting aldehyde into
the corresponding acid of formula III_BY Jones' oxidation

with chromic acid and sulphuric acid.

Ly 20 -In the preparation of the acids of formula III in

which xl has an ethylene group--CHZCHZ- and x2 signifies a

single covalent bond and of the acids of formula V in which

'xl has ‘an ethylene group eCHzcnzf, the linkage of the rings

is conveniently carried out by a Fouquet-Schlosser reaction

25 or by a Wittig reaction. For example, 4-~(bromomethyl)-2-
—zz-benzonitrile, 4'-(bromomethyl)-4-biphenylcarbonitrile,
. trans-4-(tosyloxymethyl)cYclohexanecarbonitrile etc can be

reacted with (4-R1-2-Zl-phenyl)methylmagnesium bromide,



out are not critical. The reaction is conveniently carried out at :
at/agéherlc pressure and a tenperature between room5 tenperature and the

bo .q_point of the reaction mxture. The conpounds of fornula IV in which
[ERRY"6ignifies 2,2- -dicyanovinyl can begyprepared, for exanple, by '
conrefting 3-Y -anisole into [ ERR] -benzal dehyde by a Vilsneier 10

reaction wi th dimethylformam de in the presence of phosphorus oxychloride,
‘then hydrol yzing the nethoxy group (-e.g. by heating under reflux with

pyridi nium chl ori de_and subse nt fractional, distill.ati d
subsequgntf?;%?zvgrBiﬁﬁy? %é§§2W%B&Z 2 IFﬁgﬁgﬁﬁﬁgﬁ? S %%%a?%e&hﬁnto t he
conpound o \, | ' Y S Qfd4es I.C hayl b
Knoevenage?rﬁﬁﬁﬁgﬁsgfF%%f§#?*ﬁék#%#ééh&%?ﬁ%éﬁﬂgil 'f%ﬁfﬁghpﬁgggﬁégyof Y
catal ytic ggpuithsaOladl B! Ryaddtiid Ad it Gaadiednaadt.at eurthes),| £og
t ol uene) . e remai ni ng conpounds of formula IV are known.or are anal ogues
of knomP Caﬁﬁﬁﬁméi-42ﬁ Ipez AISelofad rntres+ d-R Boy dldbeswasne -« nown o
are anal ogues of known conpounds and can be prepared according to known
met hods. 2c¢3bboxaldehydéeetonganiss rdadtadnwith | (4-methdxyieaxboniydmi fi es
the ester groug -COO- can be prepared, for exanple, by esteri- fying a
conpound of3tB —ghenyh)mébhmﬁ+griphenylphosphonium-bromide,(4'-methoxy-
'carbony1-44biphenylyl)methyl-triphenylbhosPhonium bromide

etc (Z1 and Z2

signifying hydrogen, fluorine, cyano or.

10 methyl) in the presence.of‘é-base_(e,g,"sodium-methylate), o
then the double bond can be catalytically hydrogenated and.
finally tﬁe ester g:oﬁpican be-sapoﬁified; '

v

The starting materials required. for these reactions N
15 are known or can be prepared aCcording'fo:methods known per e
se. For example,-4-a1koxy-2-Zleacétophenone~can be converted
by haloform degradation intd 46a1koxy—2-zl-benzoic-acid and
this can be converted into-4-a1koxy—l¥(bromomethyl)-z—zl-
-benzene by reduction with lithium aluminium hydride and
20 brominétion (e.g. with tetraﬁrdmomethane-aﬂd'triphenylpbosj
phihe). From methyl 2,4édimethylhenzoate-there can be:
obtained, for example, by reaction with N—bromosuéciﬁimide
and subsequent isomer separaﬁion-methYl 4-(brdmomethyl);2-
-methylbenzoate which can be converted into methyl 4-formyl-
25 =-2-methylbenzoate in an analogous manner to Org. Synth. Coll.
Vv, 825; the methyl 4-alkyl-2-methylbenzoate obtained after
reéction with alkyl-triphenylphosphonium bromide and, base

and subsequent catalytic hydrogenation of the double bond



16 [ERR] 5 wherein [ERR] signifies a single coval ent bond, the ester group
-COO, the ethylene 10 ‘ group [ERR] [ERR] and [ERR] and [ ERR] havy
the sig- nificances given in fornula I, 3 with 4-hydroxy-2-[ERR]| (i EE
-benzal dehyde in nethylene chloride in 15 the presence of : /
di cycl ohexyl carbodii m de and.4-(di nethyl- am no)pyridine and converting the
resul ting al dehyde into the corresponding acid of formula Il by Jones'

oxi dation with chromc acid and sul phuric acid. 20 In the

t f f |
O oup [ERR] ard S s AR Ve, opatll, WHER S ol BRe BB 110, of
formula V in WidleddREltn N3 munt bEndng uflf ﬁ?ﬁri@ﬂz%'zthetﬂﬁcoh@faﬁ?iéﬁ

the rings is conveniently carried out by a Fouquet-Schl osser reaction 25.
or by a Wtti gf{rf(ly Gdan Hedlconv@iited withbhoaRoBbhybroRidé@ idto the 4-

-benzonitrile, 4'-(brononethyl)-4-biphenylcarbonitrile,

trans- 4- (t o3yl-eadiorl-+i4 (bnoronted-hyld e2-methylbenzene omnwbth manganese
 dioxide into the 4~alkyl-2-methylbenzaldehyde. ' 1-Alkyl-3-
-fluorobenzene can be converted, for example, into 4-alkyl-

--Z-fluorobenzoic acid by reaction with butyl lithium and

carbon dioxide and subsequent hydrolysis and l-alkyl-3-

@

10 -Chlorobenzene or l-alkyl-3-bromobenzene can be converted
- into 4~-alkyl=2-(chloro or bromo)benzoic acid by Friedel-
-Crafts acylation with acetyl chloride-in the presence of
aluminium trichloride and subsequent oxidation with sodium
_ hypobromite; the acids obtained can then be converted with
15 lithium aluminiun hydride into the alcohols and these can be
cbnﬁerted into the bromides with hydrogen bromide or into
the aldehydes with manganese dioxide. Further, for example,
4-methy1-2-zl-benzoic acid can be reacted in sequence with
thionyl chloride, ammonia and benzenesulphonyl chloride and
20 the 4~methyl-2-Zl-benzonitrile obtained can be converted
into 4-(bromomethyl)—Z-Zl-benzonitrile with'N—bromosnccini-

mide.

5 25 : The compounds of formula I can be used in the form of
mixtures with other liquid crystalline or non-liquid crystal-
'line substances, such as, for example, with substances from

the classes of Schiff's bases, azobenzenes, azoxybenzenes,



reacted with (4-[ERR] © 2-[ERR] -phényl)nethylnagnesiun1bronide, - 17 -
(tr 4-[ ERR] -cycl ohexyl ) nmet hyl magnesi um brom de etc in the presence of

dilﬂ. Um tetrachl orocuprate and the nitrile obtained can be hydrolyzed\gp
t he\desi/red acid. Further, for 5 exanpke, 1BERR] - benzal dehyde, trans-4-R
-cyc exane- carboxal dehyde etc can be reacted with (4-nethoxycarbonyl- 2

-3-Z -phenyl) net hyl -tri phenyl phosphoni um brom de, (4' - net hoxy- :
- car bonyl - 4- bi phenyl yl ) met hyl -tri phenyl phosphoni um brom de etc ([ ERR] and

[ERR] si gni brieng 1betzeates,§ yelbhexaneaaehekyldcmachil pheAlytheseegsence of -
a base (e.g. sodiumnethylate), then the double bond can be catalytically

hydr ogenat eg¢yaldhexanecarbogydiceacjdoepciohelig lsapaersicdinhanist acidng
materials required. for these reactions 15 are known or can be prepared
accor di ng t derdtviakdyelsnoliphenyde., Eerpbeaypse, phERRlcyaiohexanasgrted 1 by
hal of orm degradation i nto 4-al koxy-2-Z -benzoic acid and this can be
convert ed i eyclohgxydbiphenylsiopbenylpyzripigines, hdiphanybpyrinidines, with
l'ithium alum ni_um hydride and 20 bronination*ég.g. Wi th tetrabrononet hane
and tri phenfYghobexyipheny lpysdmidings o PhenyAdinFArREnz 3FECLRBREY 2 A~ he

-phenyiethanes.and~the;like, . Such' substances are known to o
the person skilled in the art and many of them are, moreover,

commercially available.

A

10 - . o
However, the compoﬁnds-in”accordance_with the inven-
tion are-prefeiably used as components of liquid crystalline
-dielectrics which are'controiled according<to the two-
~-fregquency procedure. These liguid crystalline mixtures
15 preferably consist qf three compbnents A, B -and C, each of ﬁ—/

which contains one or more compounds, with component A having

a viscosity of at most 40 cp, a clearing point of at-

least © 40°C and a dielectric anisotropy betweeh

-2 and - +1, coméénent'B having a dielectric anisotropy 3
20 bélow - -2,.compon§nt C having a'&ielectric anisotropy Bl

above +10, a clearing-point of at least 100°¢C

and a cross-over frequency in the total mixture of at most

15 kHz at 20°C, and component C containing at least

one compound of formula I. The viscosity referred to above

25 is the bulk viscosity measured at room temperature (22°¢c).
Such mixtures preferably consist of at least

30 wt.% of component A, '3-50 wt;% of component B and

5-40 wt.$ of component C and particularly of about



obt ai ned, for exanple, by reaction with N bronpsuccinimde and subse nt
| soner separation nethyl 4-(bronmonethyl)-2- -nethyl benzoate which cdn ﬁ5=
converted into nmethyl 4-fornyl- 25 -2-nethyl benzoate in an anal og dggga-
manner to Org. Synth. Coll. V, 825; the meti2pl 4-al kyl -2-net hyl benz e
obtained after reaction with alkyl-triphenyl phosphoni um brom de and base
and subsequent catal ytic hydrogenati on of the double bond - 18 - can

- be saponified with sodi um hydroxide to the acid or reduced with lithium

al um ni um hydr 4 | eTecsrey [+chy T igfh .80R¥eEbRHoNbh

hydr ogen broni%ge?%ﬁgé?ﬁéﬁz-'5 fg*%?f?V-(bro#%gg?ﬁyﬁ$-g-g§tﬁélgeﬁgeEeBor

wi t h nmanganeseagld Cathéiet | 19-3d Ree & I Womporehlity chenzakdahydat of- dbkpburds
-fl'uor obenzene can be converted, for exanple, into 4-al kyl -
-2-fluorobenzoof £ormhley I eactthen twddl miktlurie tlonvendedtigr Bmoudtsxtde and
subsequent hydrolysis and |-al kyl-3- 10 -chlorobenzene or :

1- al kyl - 3- b onabeleaste akouthd ctinierandd pneferabdlyk at- 2epsh| aboutrS wt.3.

br ono) benzoi ¢ acid by Friedel- -Crafts acylation with acetyl chloride in
the presence of alumniumtrichloride and subsequent oxidation with sodi um

h b ite; th i ds obt aj ned h b dwith 15 lithi
ypobr o e e 2! S S SRS DR ARSI, dRopkELELYT
brom des with £g£ﬁf§55'fgéngﬁgaéahﬂéﬁéhts~A, B and C are basically known

to the persoﬁ skilled in the art. The total mixture must

.EE; 10 have nematic or cholesteric properties. Component A can be
nematic or cholesteric and component C can be nematic,
cholesteric or, as long as the total mixture is not smectic,
also smectic. Components A and C mﬁst'haﬁe at least mono-
tropic liquid crysqallihe properties. However, there are

N~ 15 preferred those migtures;in which atlleast‘component C is

| enantiotropic liéuidlérystalline-and there are especially

preferred those mixtuies in which components A and C are
enantiotropic 1iquid crystalline. Individual compounds in
the mixtures in accordénce with the invention and component

20 B can, however, belliquid crystailine or non-liqﬁid crystal-.

iine, but in the 1étter case care should be taken that the

mesophase tange of thé_total mixture is not restricted too

severely.

25 - Compounds ahd mixtures which are suitable as component
A are to a large extent known and many of them are also
commercially available. The following compounds or their

mixtures are especially suitable:
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tion are preferably used as conponents of liquid crystalline dielectrj
whi ch are controlled according to the two- -frequency procedure. Th

l'iquind crystalline mxtures 15 preferably gconsist of three conponent B
and C, each of which contains one or nore ounds, with component
having.a viscosity of at nost 40 cp, a clearing point of at |east

[err] .and a diel ectric ani sot/sp between -2 ang ~+1, conponent B
having a dielectric anisgtr.h bel ow - component C having a
di el ectric ani sotropy aBdv D0C 004 Naing 3 of at

100C and a cross-over freque\y t he total e of at nost kHz at
[err] and conponent C contai ntTg—~at | east one=eewpound of fornmula |I. The

viscosity referred to above 25 is the bulk viscosity measured at room |
tenperature [err] Such_pmixtures preferably consist of at |east 30 wt. % of
conponent A, 3-/ B and 5-40 yf. f conponent C
and particuﬁarlygé : 2 g t A4 about 3-40
W . % of conponent B and abgut e arpunt of
-conmpounds of formula M4/t he total FLTI/e conveni enil= punts to 5 at

| east about 1 wt.% and preferably at |east about 5 wt.% Conpounds and.

m xt ures having the above properties ~

“§§£ 10
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20

3

wherein R> and R? signify étraight-chain
alkyl groups containing 1 to 8 carbon
atoms, R5 signifiés a straight-chain alkyl
or alkoxy grodp containing 1l to 8 carbon
s ' ' atoms and n is i or 2; R6 signifies trans-
25 -4-alkylcyclohexyl, 4'-alkyl-4-biphenylyl,
p-(trans-4-alkyl¢yclohexYl)phenyl;'2-

-(trans~4-alkylcyclohexyl)ethyl or p-[2-



required for the conponents A, B and C are basically known to the person
ski Ile the art. The total mxture nust 10 have nematic or cholesteric
Conponent A can be nematic or chol esteric and conponent C CQEJ
_ 3 , cholesteric or, as long as ti®8 total mixture is not snectic,™
al so snectic. Conponents A and C nust have at | east nono- tropic |liquid
crystalline properties. However, there are 15 preferred those m xtures in
which at | east conponent Cis enantiotropic liquid crystalline and there

are especiall'y pref thass. rqﬁ:%ﬂ- j gRents A and C.are
enantiotropic |iqui gé&stgﬁﬁcﬁaﬁ%& Vi ug}@%@?}é%&%@ﬁl n the mxtures in
accordance W th thg,d nwendifn Ak mReRAla1xY1ccidRexhyever, be liquid

crystalline or non-Ilggid crystal- line, but Tn fhe latier case care should

‘be taken that the & heisgh 1 fikge tfanishal 4aQksllccibliegylls not restricted
too severely. 25 ' - Conpounds and m xtures which are suitable as
conponengs A are toandlnﬁg;igndﬂﬂasIp«xm:ans}4waﬂkydbybheﬁ1are al so
comercially avail able. The foll owi ng conpounds or their mxtures are
especi al | y suit ablkexyl)phenyl, g-i2-(tywans-4-alkylcyclo-

hexyl)ethyllphenyl or 4'-(trans-4-alkyl--

cyclohexyl)-4-biphenylyl, or RG;signifies
péalkYIphenjl_and-R7 signifies p~[2~(trans-
10 -4-alkylcyclohexyl)ethyllphenyl, and the _ _ '

alkyl groups in R6 and R7 are straight-

-chain'groups-containing.l to 7 carbon
atoms; m signifies the number O or 1;
one of the symbols Xs-and X'4 signifies an

15 ‘ester group -COO- or -00C- and the remainder N\
3 4 5 6

. of the symbols X L xY x an@lx ' signify a

single covalent bond or one of_these :
symbols also'signifies_the ethylene group
-CH,CH,~-; rings Al'and As signify a group

20 of the formula : ' ’ : i

XIX

25

or trans-1,4-cyclohexylene; rings Az, a3

4

and A® signify a group of formula XIX or,

provided that they are not linked with at



[err] [err] [err] [err] [err] [err] - 22 - [err] 5 [err]
[err] [err] 10 [err] 15 [err] 20 wherein [err] and [err] signify
straight.-chain alkyl groups containing 1304 carbon atoms, R signifig
strai ght-chain al kyl or al koxy group containing 1 to 8 carbon atons
is 1or 2; [err] signifies trans- 25 - 4-al kyl cycl ohexyl ,

4' - al Kyl - 4- bi phenylyl, p-(trans-4-alkyl cycl ohexyl)phenyl, 2-

least one of the other two of these rings
by'a single covalent bond, also trans-1,4-
-cyclohexylene; v signifies hydrogen or
5 on one of the rings of formula XIX which is
‘not linked with a further ring via a single
v covalent.bdnd.also:fluo:ine, chlorine or. .

11 12

methyl; and R™™ and R™" signify straight-

-chain alkyl containing 1 to 7 carbon atoms

!k:: 10 or on a ring of formula XIX also. straight-
=-chain alkoxy_cbntaining'l to 7lcérbon atoms.
The compounds of formulae VII, IX and XV - XVIII are especia-
lly preferred and the compounds of formula Vi are particul? |
arly preferred.
~ 1s )
o~ Cémpounds which .are suitable for or as compohent B

are, for example, pyridazine derivatives such as, for
examéle, thé phenyl.pyridazines-and'diphenylpyridazines

o mentioned in Z. Chemie 17, 333 (1977), J. prakt. Chemie

20 151, 221 (1938), Z. Chemie 6, 467 (1966) and Mol. Cryst.
Lig. Cryst. 25, 299 (1974),.and especially the compounds
which are described in German_Offenlggungsséhriften
2 933 563 and 2 937 700 and which have two lateral cyano
. ' groups on a benzene ring. Especially preferred compéunds

25 are the dicyanophenyl esters of the general'formula



(trans 4- al kyl cycl ohexyl )ethyl or p-[2- - 23- o

i%; 4- al kyl cycl ohexyl ) ethyl]phenyl and [err] signifies

tr. al kyl cycl ohexyl, or [err] signifies trans-4-alkylcycl ohexyl 5 U
andMR” signifies p- (trans 4- al kyl cycl e- bgxy+) phenyl ,

p-[2-(trans-4-al kyl cycl o- hexyl)ethyl]phenyl or 4'- (trans-4-alky|-
cyetohexyl ) - 4-bi phenylyl, or [err] 7 p-alkylphenyl.and R signifies

p- E2-(trans- 10 - 4-al kyl cycl ohexyl ) et hyl ] phenyl,. and t-he al kyl
groups in [err] and [err] .are straight- -charn groups containing 1 to 7
carbon atons; msignifies } unmber O or -\e of the synmbols X and X

signifies an 15
synbols [err] and [em? :

synbol s al so signifies thy ethyfene group\ &=
signify a group 20 he formulaferr

_-C££>/6 -QQC- _amgd the renainder of the
T d or one of these
rings [err] and ifrr]

5 | : - CN CN

whereih.R3 and.R4 signify straight-chain
aikyl groués containing 1 to 8 carbon atoms
and ring C denotes p-phenylene or a trans-

10 . -1,4-disubstituted cyclbhéx;ne'rinq;'-f

the dicyanobenzehes.of the general formula

19
15 R X LVII

19 20

wherein RY® and R®° signify straight-chain

cl-clz-alle or on an aromatic ring also
.19

20 straight-chain cl-clz-alkoxy or one of R

and R2C also signifies a group of the

general formula

25
21 i — LVIII;



of fornmuta XI X or, provided that they are not |inked with at -
Ieas{upne of the other two of these rings b% a S|ngle coval ent bond,
trans-1, 4- -cycl ohexylene; Y signifies h?dr en- or on one of the
rlngs of formula XI X which is not linked with a further ring via a single
covalent bond also fluorine, chlorine or. nethyl; and R ~and R signify
straight- -chain alkyl containing | to 7 carbon atons 10 or on a

ring of formula XIX g ss%Pd§kBab§BhifyCQ§h813|58¥¥1££E“ﬁﬁﬂﬁémbﬂ-to 7 carbon

atons. The conpounds of rmul ae~ Vi | nd XV - are especia- lly

preferred and the coquya@sxé ahgrﬁﬁlalgb 3Lenpeids Cath -edtiyy-preferred. 15°

Conpounds which -are suitable for or as conponen& B are7 for exanpl e,
pyridazine deri Vath@iieSkjﬁbu@S-CﬁQCH -; rings A° and A’ sig--

[err] 25 or trans-1.,4-cyclohexylene; rings [err] 4 and A signify a_group

5 " nify 1,4-phenylene or, insofar as Xs-or

B

x9 signifies an ethylene group -c32CH2-,

- . also trans-1,4-cyclohexylene; and R%!
signifies straight-chain c1 12-a1ky1 or
- on an arcmatic ring-A7 also straight- -
A
% 10 ~chain Cy=Cy,malkoxy,

~and the cyclohexylpyridazines of the general formula

wherein Ra'signifieS'a straight-chain

"alkyl group containing 1 to 12 carbon
20 atoms, R9 signifies an alkyl, alkoxy, p-
-alkylphenyl, p-alkoxyphenyl or-trans-
-4—a1kylcyclohexyl-group-and'the alkyl
and alkoxy groups in Rg'are'straight-=
=chain groﬁps containing 1 to .10 carbon
25 atoms. '
Under the aforementioned "dielectric anisotropy"” of component
B there is to be understood in the case of non-liquid

crystalline'components'the extrapblated value (from liquid'



exappl, t he phenyl pyridazi nes and di phenyl pyri dazi nes nentioned in Z.
ye~17, 333 (1977), J. prakt. Chemie 20 151, 221 (1938), Z. Chemi e 6,

56) and Mol. Cryst. Liq. Cryst. 25,299 (1974), and especially the,

ds which are described in Gernan (ﬁ?eﬁTegungsschriften 2 933 563 and

2 937 700 and which have two | ateral cyano groups on a benzene ring.

Especially preferred conpounds 25 are the dicyanophenyl esters of the

general fornula - - Xx b : [err] wherein [err] and

[err] signi §¥X§£5MHL ﬁ LR KVthi Gl Wtﬁii@ r&bnapc;rae Rpat oS .

and ring C ot es phenyl ene or a trans- alsubstltuted
cycl Ohexanea&émect&ﬂe Sheyorebsyzepes ﬁmﬁéﬁﬂﬁf@rﬁiié}ﬁmﬂdsﬁ 1oy below
[err]-wherein [err] and [err] signify straight-chain [err]-alkyl or on an
aromati ¢ ri gjeakgbradpfolated (vittwabhtcbdmring qpointal Fory ecranple ,of R and
[err] al so signifies a group of the general fornula

5 the aforementioned pyrldazines ‘have dielectric anlsotropies

of about -9.

For or as_component:C'there are suitable, for example,

compounds containing 3 or 4 p-phenylene oxr trans¥1,4-cyclo-

10 hexylene groups, a polar end group and optionally a lateral - g,é

halogen orx cyaho substituent. Such-cqmpoundS'are partly
known and are described, for example, in Mol..Cryst. Liq.
Cryst. 63, 129 (198l1) and German Offenlegungsschriften

2 736 772, 2 752 975 and 3 046 872.

15 _ | | . .. | _.- | k_;

‘The compounds of formula I above and especially the
compounds of formula I which are named as being preferred
have noﬁ been found to be especially sﬁitablezcompounds for
component C. These compounds have large nematic or

20. cholesterzc mesophases with high clearlng points, a good
solubility and cross-over frequencies which generally lie
distinctly below 10 kHz. :Furthef, at frequencies below the
cross-over frequency they have a large positive dielectric
anisotropy and at fregquencies above the croés—over frequency

25 they have a large negative dielectric anisotropy. These

- properties make possible especially high multiplex rates and
a low energy consumption_in-the operation of indicating

devices according to the two-frequency procedure.

Lil



25 [err] - 26 - [err] and [err] signify single coval ent bonds or one
of [err]- and [err] also signifies an ethyl- 6 ° 7 ene group [err] R
ringg A and A sig- 5 nify 1, 4-phenylene or, insofar as [err] (Qi&)
X9 signifies an ethyl ene group - CH2CH2-, -al 28 t rans-1, 4-cycl ohexyl ene;

[err] signifies straight-chain C-C -alkyl or on an aromatic ring [err]

al so S§traight- 10 ' -chain [err] and the cycl ohexyl pyridazines of the
general formula 15 [err] wherein R signifies a straight-chain

al kyl group containing 1 12 carbon 20 at ons, signifies an

al kyl , “al koxy, p- -al¥¥l 4o ﬁﬁhﬁwﬁkfﬁmgﬁdearOFr5ﬂ§m§§ﬂ-élP@?E%c?ﬁmexyl

cont ai ni ng 1 t9°H

group and the alicyl, & AN o} KO, ¥ QR e 26° a1 2 HlbousdlbP BEUPS
generél_formula o

COO0 — 4
: XXII

10
2

wherein R® signifies hYdrogen,,fiuorihe,

_chlo:ine} bromine or the cyano group, Y4

signifies 2,2-dicyanovinyl, 2,2-dicyano-

10

. =l-methylvinyl or cyano, R°~ and E to-

© 15 , gethér signify p-Rl0-phenyl, trans-4—R1°-

10

-cyclohexyl, 4'-R™ =-4-biphenylyl, p—-{(trans-

10

-4-RY¥-cyclohexyl)phenyl, p-(5-R1O-2-

-pyrimidinyl)phenyl, p-[29(pF—Rl°-phenyl)-

lo-.cyclo-

20 hexyl)ethyllphenyl, trans-4-[2-(p-R:C-

‘ethyllphenyl, p-[2-(trans-4-R

-phenyl)ethyllcyclohexyl or trans-4-[2-

—(trans-4-Rlo~cyclohexyl)ethyl]cyqlohexyl

10 signifies a straight-chain alkyl

and R
. . group containing 1 to 12 carbon atoms or
25 on a benzene r;ng also a straight-chain
alkoxy group containing 1 to 12 carbon atoms.
These-compounds also have a large_nematic mesophase range,

low cross-over frequencies and large absolute dielectric



25 atons. Under the aforenentioned "dlelectrlc ani sot ropy" of
conpydnent B there is to be understood in the case of non- l'iquid crystalline
'co w‘-' s the extrapol ated value (fromliquid - 27 - crystalline;
m.xt whi ch contain this conponent) ofgthe dielectric anisotropy at a
tenperature which lies [err] below the extrapolated (virtual) clearing
pornt. For exanple, 5 the aforementioned pyridazines have dielectric

ani sotropi es of about -9. For or as conponent C there are suitable, for

. exanpl e, conpounds containing 3 or 4 p-phenylene or trans-1,4-cyclo- 10
hexyl ene granjetmogi®sar end group and optionally.a lateral hal ogen or
cyano substituent. Such conpounds are partly known and are descri bed, - for
exanple, in Ml. Cryst. Lig. Cryst. 63, 129 (1981) and Gernman

O fenl hri f .
of formilalt abovaliRkizasdn A4S TR MISAFLeo P SRRAPR VoM CRORF e
nared as, bei g, o n«g%%qﬁed%hasvrﬁo %vg hecn LRUAG 4 REgesReshak! krguitable

conpound® foF s€ conpou ave [arge nematic or 20

chol est eri ¢, MEsARNAS ezﬁﬁ"'éﬂbéﬂ WLt DRGNS eqiede®ds of at most

about 5 kHz are especially preferred.

The mixtures in accordance with the invention can also .
10 contain (depending on properties as constituents of'dompon-u g‘f
ents A, B and C) optically active compounds, for example
optically aétive biphenyls, and/or dichroic colouring sub-
stances, for example a26, azoxy or anthraquinone colouring
substances. The amount of such compounds is determined by
15 the solubility, the desired -pitch, colour, extinction and
the like. Preferably, the amount of optically active com-
pounds amounts to ét.mbst about 4 wt.$ and thé-amount of |
dichroic'coloﬁring substance-amounté to at most about 10
wt.%, these percentages'being based on the total mixture. \;ﬁ
20 | . | '
The manufacture of the liquid crystalline mixtures
in accordance with the-invéntion can be carried out in a
manner known per se; for example, by heating a mixture of
the constituents to a temperature barely above the clearing- -
25 point and subsequently cooling said mixture.
The production of an eiectro—optical deviée containing

a mixture in accordance with the invention can also be



solubi'lity and cross-over frequencies which generally lie distinctly bel ow
10 kHz. Further, at frequencies bel ow the cross-over frequency they '\a
| argg_positive dielectric anisotropy and at _frequenci es above the T3
cross-over frequency 25 they have a | arge néattve dielectric anisot g

These properties nmake possible especially high nultiplex rates and a | ow

energy consunption in the operation of i ndi cating devices according to the
t wo- f requency procedure. -28- In addition to the conpounds of fornula I

th ' L.all Lt abl ' ) t_C al ds of th | I

formila 5 ro CRFRteo SRl f p8reeE BRI pek N5, RN SHRBRAI neY 0T
ormila 5 k2 [HT 0 VORFAFES Wotir ogen.” 11 B st

5 201 cyano.  TacuRrd, o Fearatid Bel HEnIEe i GE MRk o

signify [err] thepleeBruatblapsilerr] -cyclohexyl, [err]. -4-biphenylyl,
p-(trans- -4-R -cycl ohexyl)phenyl, p-(5-R -2- .
5 : .

The cdmpounds;of formula XVII are novel. They can

- be prepared as illustrated-by_the-following Reaction Schemes

15

1 and 2 in which R™” signifies trans-4-alkylcyclohexyl} 4'-

-alkyl-4—biphenyly;, p- (trans~4-alkylcyclohexyl)phenyl or 2-.

16

~r 10 ~-(trans-4-alkylcyclohexyl)ethyl and R~ signifies trans-4-

-alkylcyclohexyl or Rls'signifies trans-4-alkylcyclohexyl and.

Rls'signifies p- (trans-4-alkylcyclohexyl)phenyl, p-[2-(trans-

-4-a1ky1cyclohexyl)ethyl]phenYl or 4'-(trans-4-alkylcyclo-.

15 16

hexyl)-4-biphenylyl or R~ signifies p-alkylphenyl and R

'signifies p-[2-(trans-4-alkylcyclohexyl)ethyllphenyl and

ol3 14 15 lé6

R, R and the alkyl groups in R and R~ are straight-

—chain'alkyl groups containing 1 to 7 carbon atoms.

&y;.
20

25



-pyr@' i di nyl ) phenyl, p-[2-(p'-[err]-phenyl)- ethyl]phenyl,

p- [ ans-[err] -cyclo- 20 " = 3lpexyl ) et hyl ] phenyl,
tra -[2-(p-[err] -phenyl)ethyl]cyclohexyl or trans-4-[2- [err]

-cycl-ohexyl )ethyl | cycl ohexyl and R signifies a straight-chain alkyl g?ﬁhp
containing 1 to 12 carbon atons or 25 on- a benzene ring also a

st rai ght -chai n al koxy group containing 1 to 12 carbon atons. These
cofrpounds al so have a | arge nenmatic nmesophase range, |ow cross-over
frequencies and | arge absol ute di gl-9ehel a - 29 - ani'sotropies.

M xtures in accordance with the |ﬁV§ﬁTT6ﬁ'mnth cross- 5 -over frequencies
of at nost about 10 kHz at [err] are preferred and those w th cross-over
frequenci es of at nost about 5 kHz are especially preferred. The m xtures
i n accordance w Ae i nvention can also 10 contain (dependi ng on '
properties B CQ ents of conpon- ents A . B and C) optically active
conpounds,®fo Ncal-ly active biphenyl's, and/or dichroic

col ouring sub- for exanpl e azo, azoxy or anthraqui none col ouring

subst ances. nmount of such . Byéigimg]-zmgerm ned by
e 51 '
/ | XXVII -
R -CHgOH - . |
XXVIII \.P(CGHS)
AT
o cHo— 2D ez, )
| 0.0 At
Z)RIG-CH
QCH_CH_R
Hz,Pd/
Toluene/ethanol
R CHaCHo— R16

XVII A



15 the solubility, the desired pitch, colour, extinction and the Iik

Pr ef er abl y t he anount- of -optically acti %8 cam "pounds anmpunts to at é{
abogﬁ/ . % and .t he anobunt of dichroic col ouring substance anmounts {0
nost- about 10 wt. % these percentages being based on the total m xture.
The manufacture of the liquid crystalline mixtures in accordance with the
invention can be carried out in a manguhemeo@n per se; for exanple, by
heating a mixture of the constituents to a tenperature barely above the
clearing 25 point and subsequently cooling said mxture. The production of
-an el ectro-optical device containing a mxture in accordance wth the

i nvention can al so be. - 30 - _carried out in a manner known per se; for
exanpl e, by evacuating a suitabfe ' NG i odu0|ng the mixture into the
evacuated cell. 5 The oo 4 . , 9 é They xgmmbe
prepared as illustrateo i ng React'on Schemes 1 and 2 in which

R15 signifies trans-4-al kyl cycl eRaf| , 4' yl - 4- bi phenyl yl ,

p- (trans-4- aIkyIcycIohexyI)phenyI or 2 10 (trans 4- aIkyIcycIohexyI)ethyI
.

and R16 signifies trans-4- . lLiAlH

-

XIXXIIT
XXXIV
14

14 13

XVII B



cyclohexyl or R signifies trans-4-alkyl cycl ohexyl and [err]

.es p-(trans-4-al kyl cycl ohexyl ) phenyl, p-[2-(trans-

Xyl cycl ohexyl ) et hyl | phenyl or 4'- (trans 4 al kyl cycl o- 15 _ _
> 4-bi phenylyl or R signifies p-alldd ptrenyl and [err] 15 signifﬂté

p- [ 2- (trans-4-al kyl cycl ohexyl ) et hyl ] phenyl and [err] and the al kyl groups

in R and R are straight- -chain. alkyl groups containing 1 to 7 carbon

atons. 20 25 - 31 - Schene 1 [err] [err] [err] [err] [err] [err] [err]

[err] [err] [err] lG?CHO in Scheme 1 can be:

The compounds of formula.R
. obtained in a simple manner from known compounds, for
example, the trans-4-alkylcyclohexanecarboxaldehydes can be
5 obtained by Rosenmund-reduction of the corresponding acid
chlorides and the remaining compounds can. be obtained by _

reducing the corresponding cyano compounds.

By reacting the compound of formula XXXIV with _
10 Grignard reagents in accordance with Scheme 2 there can be <
obtained compounds: of formula XXXV or directly compounds of

formula XVIIB in which RY> ana R

have the same sig-
nificance. When at least about 2 mol of Grignard reagent
are used per mol of the'compound“of formula XXXIV there is ‘
15 generally predominantly formed directly a compound of ~

formula XVIIB._

The esters of formula XVIII.are also novel. They can
be obtained_according to esterification methods‘known per . KQI
20 se'(e.g. in an analogous manner to the manufacture of the -

- compounds of formula I). The starting materials required for
rhe preparation of the esters of formula XVIII are known or
are analogues of known compounds and can be prepared accord-
ing to known methods.

25

The compounds of formula LVII are also novel. They

can be prepared in a manner known per se in that



- 32 - Schene 2. [err] - 33 - The conpounds of formula R16-CHO in.
Schenme 1-can be. obtained in a sinple manner from known conpounds; Ny
exanpl e, the trans-4-al kyl cycl ohexanecar Qoxgjpdehydes can be 5 obtalég Dy ¢
Rosennmund reduction of the corresponding acrd chlorides and the re ng
conpounds can be obtained by reducing the correspondi ng cyano conpounds. By
reacting the conpound of formula XXXIV with 10 Gignard reagents in
accordance with Scheme- 2 there can be obtai ned conpounds of formula XXXV or

di I d f_f | a_ XV d, R h

Si - nilicance@imen e tHs i‘;rssamt&om#?h%f“ 9""13114%6%% %%@%SZS”SH
| of th e gﬁﬁgﬁ 3*%

Fgrngd EZII ?eg?wgonpg&%@nﬁf fééﬁ}u#ﬂg%l E*éjr% ers 01

are al so novelg g?a% wf@&mwhawﬁxacsoasmasuﬁ& %t%éf#&?éfﬁ' FBYAOGS

known per 20 se in an anal ogous manner to the manutacture of the
- 5
NC; CN
o xS R  LIX
A 10 |
wherein Rzo'signifies straighﬁ-chain Cl- 12~
-alkyl or a group of formula LVIII and R'?,
x® and ring a® have_the.significances_given
above,
~ 15 1is oxidized (e.g. with 2,3-dichloro-5,6-dicyano-p-benzo- .
quinéne in dioxan or by catalytic dehydrogenation in the-
presence of a palladium cataiyst), or
O/ {(b) - for the preparaéion of the compounds of formula
- 20 'LVII in which RZO signifies straight—-chain Cl-Clz-alkyl Qr

a‘group'bf formula LVIII, hydrogen cyanide is cleaved off
(e.g. with caesium fluoride in dimethylformamide) from a

compound of the general formula

25
CN

NC ¢
BN

N

N
&9 X8 | 393  LX



conpounds of formula I). The starting materials required for the
dparation of the esters of formula XVIII are known or are anal ogues of
onpounds and can be prepared accorq% ing to known net hods. 25 ThQJ

fds of formula LVI1 are al so novel .3 héy can be prepared in a manner

known per se in that -34- (a) for the preparation of the conpounds-of
formuila LMI1 in which R signifies straight-chain [err] or a group of
formula LVI11, a conpound of the general fornula 5 [err] 10 wherein R

signifies straightg tfé?é %Qrs]i i#‘i)@s Y 1GHUeHRfiof @ mul a LVIT1 and R

[err] and ring [err ave the 5| cances glven abovel 15 is oxidi zed
(e.g. with 2, 3-di chboroacfr déxCYa?tf&dhﬂ)foZCfoﬂlﬂl&OWIlm di oxan or by |
catalytic dehydrogenb3|f£ |n t he presengf of a palladium catal yst), r (b)
for the preparatiogn@frthg x rg::mlmﬂsng)fA aravg &hz0 silg¥ | i n which R '
"signifies straight-chain [err] or '

5 nificances given above,
or
(¢c) for the preparation of the compounds of formula
20 '

LViI in which R ‘signifies straight-chain clfclz-alkoxy,

10 a compound of the general formula : - o

F}S

wherein R?Q signifies straight-chain cl-.

19,.X8'and ring 2% nave

-Clzfalkoxy and R
the significances given above,
20 is reacﬁed with dicyanoacetjleneg(Diels-Alder-reaction,
- for example in tetrahydrofuran) and ethylene is subsequently'

cleaved off. (e.g. by.heating),

The compounds of formula LIX can be obtained, for

25 example, by reacting an aldehyde of the general formula

19
R x%-co LXII



a group of formula LVIII, hydrogen cyanide is cleaved off (e.g. with
caesiumfluoride in dlnethylfornan1de) froma conpound of the genera

formula 25 NC CN NC . N9 A R20 )-\Je*
LX wherein [err] signifies straight-chai B6Cl- -Cl2-al kyl or a grou

formula LVI1I and [err] and ring [err] have the sig- 5 ni fi cances
gi venrabove, or (c) for the preparation of the conpounds of fornula LVII

in which R signifies straight-chain [err] 10 a conpound of the general
formula [err] 15 wherein R signifies

st ht ch er [err] al kox
and [err] andith@ Rhosphondym spdf; Pifc?i% eﬁ?% g?!‘%%ﬂ 20 i s] react e)cgl
w th di cyanoacetyl ene (D el s-Alder reaction, for exanple in

t et rahydrofuran) and ethylene is subsequently cl eaved off (e.g. by
heating.). o

Br'@ (C.H) P®CHZ " _H
653 AN LXIII
- - - Se=c] 2¢ -

19 20 8

wherein R, R"7, X~ and rihg A6

have the
g 10 _ significances given in.formula LIX, .
‘in diethyl ether in the presence of butyl lithium and con;.'
verting the diene obtained into a cOmpound.of formula LIX
| by Diels-Alder reaction with dicyanoagetylene in tetrahydro-
furan. The compounds of formula LXIII and the compounds of
15 _formula LXII in which xa signifies a single covalent bond
~ are known or are analogues.of known- compounds. = The compounds
of formula LXIT in which x8 signifies an-ethylene-Qroup can
be obtained, for example; by heating-a-corresppnding com-
.k\/ pound of.formula.hXII in which xs signifies a single.cb—
o | 20 valent bond with~(c6H5)3P-CH COOCZH5 to reflux in benzene,
catalytically hydrogenating the resulting «, B~unsaturated
‘ester in ethanol in the presence of a palladium catalyst,
reducing the ester obtained with lithium aluminium hydride
- | _ in diethyl ether and.oxidizing the alcohol obtained to the
25 desired aldehyde with pyridinium chlorochromate in methylene
chloride.

The compounds of formula LX can be prepared, for



The ¢
an
sal

.

npounds of fornula LI X can be obtained, for 25 exanple, by reacting
hyde of the general forrmula [err] - 36 = with a phosphoni um
the general fornmula [err] wherein [err] and ring A have the 1

sig v¥cances given in formula LI X, i diggthyl. ether in the presence o
butyl lithiumand con- verting the diene obtained into a conpound. of
formula LI X by Diels-Ader reaction with di cyanoacetyl ene in tetrahydro-
furan. The conpounds of fornula LXIII and the conpounds:-of 15 fornula LXII

in which [err]’ S|gn|f|es a single coval ent bond are known or are anal ogues
- of known coerrmpis, bthareashiaghda &LdehydengﬁafgxmulanLKﬁIchwith|gnuf|es an
et hyl ene group can be obtained, for exanple, by heating a correspondlng

com pound Rﬁ°§E#QﬁEQF¢§ﬂ¥t|Q¥\ﬂﬂﬂﬂﬂlﬁepﬁ IISF@nPPﬁ@%uEesﬂ%aFEY%oetaﬁF
| ent bond, wi C6H5) 3P= b t [
o pgenat H S Ao SRR sk o chBr P REeT e e s

presence of ﬂté)%ucfdlng: Catﬁ%mé%n&mdr eogu%l %E&Qeﬁs%ﬁe Figlﬂ ith lithium

alunlm
t he

10

15

20

25

and "oXi drzi ng coho bt ai ned to
reaction with tetracyanocethylene in diethyl ether.

The compounds of formula LXI can be prepared, for

example, by reducing a compound of the general formula

=

LXIV
wherein R2° signifiesfstraightﬁchain c,-
-Clzéalkoxy'and'ng, X8 arxd-r:l.rzg"z-\-6 have
the significances given in formula LVII,
with lithium and liquid ammonia (preferably in a diethyl '.\_I
ether/ethanol mixture). The:e'is geneﬁally obtained the

1,4-diene or a mixture of the 1,3-diene (a compound of
formula LXI) and the 1,4~-diene. The isomerization to the

1,3~diene can be carried out, for example, using 2,3-dichloro-

" maleic anhydride. This is preferably carried out by using

the product obtained in the above reduction directly for the
subsequent Diels—-Alder reaction ([variant (c)] and adding

2,3-dichloromaleic anhydride to the reaction mixture.



25 desired al dehyde with pyridiniumchlorochromate in nethylene chlori
The conpounds of fornula LX can be prepared, for’

al deqyde of formula LXII with a phosphoni um sal
absol'ute diethyl ether in the presence of (B8 yl-

exanpl e, by reac
t of formula LXIII i
['ithiumand converti

di ene 5 obtained into a conpound of formula LX by Diels-Al der reaction with

'tetrafyanoethylene i n diethyl ether. The conpoun
prepared, for exanple, by reducing a conpound of

[err] LXIV 15 20 mhereln 8$|f|es strai ght -
[err]  and ring [errF ﬁaﬁ%m??ﬁp qﬁ§

e e 4 B

1, 3-direne (a conpound of formula LX) and the 1,

to the 1,3-diene can be carried out, for exanple,

ds of fornula LXI can be
the general fornula 10
chain Cl- -C12 alkoxy and -
é‘F% ;186 Beveley) Fhey; ¢ h
2Q e er/ethanol
&% tt??\afture of the
4-di ene. The |soner|zat|on
using 2, 3-dichl oro-

5 (a) _ for the preparation of the compounds of formula XXI

9

in which R signifies an alkyl, p-alkylphenyl, p¥alkoxy—

general formula

phenyl or trans-4-alkylcyclohexyl group, a compound of the

) /\J/i . -
. 10
RS
' XXXVI”
— 17 ' '

15 wherein R™" signifies an alkyl; p-alkyl-
phenyl,'p-éikoxyphenyl or trans-4-alkyl-
cyclohexyl group, the alkyl and alkoxy
groups in Rl7 are straight-chain groups

'KY/. ' containing 1 to 10 carbon atoms, and RS

20 ' has the above significance,

or a tautomeric dihydropyridazine'is

oxidized (e.g. with

2,3-dichl°rof5,G—dicyano-p-benZOquinone in dioxan, with

sodium nitrite in glacial acetic acid and ethanol, with

isopentyl nitrite in glacial acetic acid or preferably by

25 catalytic dehydrogenation with palladium, platinum and the

- 1ike), or



mal ei ¢ anhydri de.

obt
r eactN-0

They can be prepared in a manner known per se in that 5 (a) for the
preparati on of the conpounds of fornula XXl
p- al kyl phenyl , p-al koxy- phenyl or trans-4-al kyl cycl ohexyl group,
conmpound of

al kyl ,

gn (variant (c)] and addi ng 2, 3-di chl oronal ei ¢ anhydride to the
n mxture. - 38 - The conpounaﬁ of formula XXl are also novefj

signifies an Fk?FQ§%Q| fo%ngbﬁﬁégﬁggrrgl%%?y%ﬁ%%??néﬁ %%KﬁﬁfqPi§l§%I \

cycl ohexyl

gl aci al

he 7 h
gr oups contarﬁﬁﬁgc%' g hi% gsagpoéikgﬁ ”foég FQ'Cémﬁbéﬁ ho"
significanc

2, 3-di chl oro-5, 6-di cyano- p- benzoqui none i n di oxan,

car on a e a ove
erfdra &Q&ﬁgﬁgglc di hydr opyri dazine i s oxidized (e.g. W t h

x&etic acid and ethanol, with

10

15

20

25

XXXVIT

wherein x7 signifies chlorine or bromine
and R has the above significance,
is reacted with an alkali metal alcoholate (e.g. sodium

methylate).

The.ccmpeunds-of,formula XXXVI can rearrange to
tautomeric compounds by migration of the'doub;e bonds in
the dihydropyridazine ring. Such rearrangements can be
brought about, for example, by the presence of a trace of
acid or base. Since the tautomeric dihydropyridazines can,

howevef, also be oxidized under the above conditions to

compounds of formuia.XXI, nbtsonly a compound of formula

XXXVI but also a tautomeric dihydropyridazine or a mixture
of such compounds can be reacted in accordance with variant
(a).

The'starting'materials of formulae XXXVI and XXXVII

are novel. They can be prepared as illustrated in the

This is preferably carried out by using 25 the produét
ed in the above reduction directly for the subsequent D el s-Al der

in which [err] signifies an

a

with sodiumnitrite in



i sopentyl nitrite in glacial acetic acid or preferably by 25 catalytic
dehydrogenation with palladium platinumand the lIike), or - 39 - AN
for {he preparation of the conpounds of formula XXI in which RO signi@i .
an alkoxy group, a conpound of the general 4@rntula 5 [err] 10 7 wherein X
signifies chlorine or bromne and [err] has the above significance, is
react/ed with an alkali netal alcoholate (e.g. sodiumnethylate). 15 The
conmpounds of. formula XXXVI can rearrange to tautoneric corr;)ounds 7by
m gration of t doybl e _bon inat L hydgopyr.i ' r i s
r ear r angenent °§ﬁ‘r?w5'§’gb383§%‘§°ﬁbgﬁ€$mg%rXeéa?r%lvél?f‘gﬂflﬁ’e Ig?es%lg;cg( Nar'ts
trace of 20 aghd 9 ase;oH1ReBahEs! AHEORDP | 61 dhluiony 4 dazidioe-aiiiun
I'zed “under e [

. however, al so He OXl above cond;ll' ons to compounds of
formula XX, nah.Anky a1%8xpoyeeuf céﬁ’_&aﬂhﬂng 1 to 10 carbon atoms.

5

A/
v 10
~ 15
N/
20

25



XVI\ but al so a tautoneric dihydropyridazine or a mxture of such
?g?gggnds can be reacted in accordancéli th variant 25 “(a). The starting
matgryal s of formulae XXXVI and XXXVI| are novel. They can be prepared th
ilTustrated in the -40- follow ng Reaction Schenmes 3-6 in which [err]
and [err] have 18 the above significances and R signifies a
stralght chai n al kyl or al koxy group containing 1 to 10 carbon atons. 5 10
15 20 25 41 - Scheme 3 [err] Scheme 3

8 COC! XXXVIII:
AlCl,,
Ci =CH,
8 - .
R —QC°CHzCH2Cl XXXIX
N(C,Hg) 3

COCH=CH2

e
C

'R -CHO XLI

N(c255)3, cat.

8 g
R “O‘COCHZCH2COR17‘ XLII




42 Schene 4 [err]  Schene 5 [err] §chene 6 [err] - 45 - The
starting materials of forrmulae XXXVIT1,*“XLI,” VLI'l, LI and LIl are kno
ar e apnal ogues of known conpounds and can be prepared in a known mannek, -
. exanple, the alde- 5 hydes of formula LI can be prepared by Rosennund
reduction of the acid chlorides of formula XXXVII1. The addition of an
aIdeH}de to a conmpound of fornmula XL, VLIII or L can be carried out

according to the method 10. of Stet2SheMecdern Ber. 114 (1981) 581] in t he
presence of

. R®— — COCH,CE,CL _ XXXIX
) xcn
) - .8 ' _
NS C . R COCH,CH,CN.  XLIII
1) o ®
g, 30 @
r® cocazcnzcoon XXXXIV
N
HNNH, -H,0
g8 L
\/ N—N

N

lBrzl glacial acetic acid

XXXVII




. the conpoup

'~3-thiazoliumsalt catal yst. 3-Benzyl-5-(2-hydroxyethyl)-

thyl -1, 3-thi azoliumchloride" i #X he preferred catalyst for the

1¥ion of an al dehyde of formula LI or of an al dehyde of fornula XLI L\
whi'ch R17 signifies alkyl or 15 trans-4-alkylcycl ohexyl and

3, 4-di net hyl - 5- (2-hydroxyethyl)- -1,3-thiazoliumiodide is the preferred
catal yst for the addition of an al dehyde of fornula XLI in which R17 sig-

ni fi es p-al kyl phenyl or p-al koxyphenyl. 20: The coupling of a .
compound of formula LIV with a cEghemel f formula XXXVI1I can be carried
out according to the nethod described by T. Sato et al., Bull. Chem Soc.
Japan 54 (1981) 505. 25 As nmentioned above, the conpounds of
formula XXXVl can al'so exist in tautonmeric formor as a mxture of taut-
oneric forns, - 46 - The compounds of formula XXII are in part novel
conpounds. . GUOUS, manner to

can be preparqu§%¥esterificatiOn in an anal

forﬂﬁﬁa | . The

3s 5 requirgd, fok t
e XX | canmﬁ as |ﬁ%¢%¥'§§l

and. E have ™ frcances given i'n foryma

on @8 the '
React yon Schene
I '

compounds
7 in which\

qbove: VLII . | : : IL

alcl,| CoHs)3
|
. 18 |
HOOCCH=CHCO RO CH,=CHCO rS
VLIII L o,
1) Na,Co, | .
2) R8 RBOCHO
LI |
N(C,Hg) 3, cat. N(C,Hg) 5 J
cat.
| ' 18
OCH, CHoCO— R
| XLII a
H,NNH, *H,0

XXXVI a




and XXIV-are known or can be preparetd atkorting to methods known per se
10 | . In the followi ng Mxture Exanpl es and chenical Exanples, C
signifies a crystalline phase, S signifies a smectic phase, Nsignifies a
nemati c phase, Ch signifies a cholesteric phase and | signifies the

i sotropi c phase. denotes the cross-over frequency, [err] denotes the | ow
15 -frequency ("static") dielectriSckemediropy (measured at frequencies
which lie distinctly below the cross-over frequen- cy), [err] denotes the
hi.gh-frequency dielectric anisotropy (neasured at frequencies which lie
distinctly above the cross-

10 15 20 25 47 Scheme 7 [érr] - 48 The conpounds of fornul ae XXI

x’-co-rY’

Alcl3 f 3

- ' .LII .CH2=CH2

. | - | x? ~ca,,cH,~co-rL7
T - : 1). HOCH,,CH ,OH |

2) Mg LIII

Y
LIV
v
HCl
acetone. H20 _
Ra COCH2CHZCO—R17 XLII
HZNNHZ'HZO.
17
R8 \ / R XXXVI

N—nN



a mtenperature (22 C). The followi ng Mxture Exanples are exanpl es of
p red m xtures in accordance with the invention which are suitable K_f
thé control according to the two- freqdénc@sprbcedure The rel ati onshi p~of
t he individual constituents 25 of the total m xtures to the conponents A,
B dhd Cwll be evident fromthe above details. - 49 - Mxture Exanple
1 11.4 wt.%of. trans-4-butyl cycl ohexanecarboxylic acid p- 5

- et hoxyphenyl . est eqy, 2 ‘*ﬁﬁﬁ Hﬁéaﬁﬁﬁﬁ Cld
p- -pentyloxypheny? esttgrtﬁﬁp patdd Zt:ans- -pentylcyclo exanéca okyllc

acid p- -negpoxyahery! apst@iowd Cor 1&ré analogues of known compounds and
trans-4-pentyl cycl ohexanecarboxylic acid p- ~-propyl oxyphenyl “ester, 7.0
2- (trans- 4- pant gecyeépared| in la (naihaxamimany | )Poxetéiﬁmple,Z the alde-
3-propyl -6-(trans-4-ethyl cycl ohexyl ) pyridazine, 15

3- propyl 56- hydeasof - fermyla LI od:m()be [PrepiraEd dyy ARodaenmund reduction

3-propyl -6-(trans-4-heptyl cycl ohex ri dazi ne,
propy gf the acidpc logides og %ég;ula XXXVIII.

- ;é frequency) and n denotes the viscosity (bulk viscosity) 20 neasured

. The additioﬁ of an aldehyde to a compound of formula
XL, VLIII or L.can be carried out according to the method
10 of Stetter [Chem. Ber. 114 (1981) 581]”in-the presence of A
a 1,3-thiazolium salt catalyst. 3—Benzy1-5-(2-hydroxyethyl)-
-4-methyl-l,3-th;azolium chloride is the preferred catalyst
for the addition of an aldehyde of formula LI or of an

aldehyde of formula XLI iﬁ-which Rl7

signifies alkyl or B
15 trans-4-alkylcyclohexyl and'3,4-dimethyl—5-(Z-hydroxyethyl)-; -/
-l,3-thiazolium iodide is the preferred catalyst for the |

17

addition of an aldehyde of formula XLI in which R’ sig-

nifies p-alkylphenyl or p-alkoxyphenyl.

20 -The-coupling‘of a compound of formula LIV with a
compound of formula_XXXVIII can be carried out according to
the method described by T. Sato et al.;-Bull. Chem. Soc.
Japan 54 (1981) 505.

25 As mentioned above, the compounds of formula XXXVI
can also exist in tautomeric form or as a mixture of taut-

omeric forms.



8.8. " 3-pentyl -6-(trans-4-pentyl cycl ohexyl) pyridazi ne, 10.0. o
4' - hexyl - 4- bi phenyl carboxylic acid 3-chloro-4- '
- E( 3wchl-or o- 4- cyanophenoxy) car bonyl ] phenyl gster 20 . 10.0 _

4' - heptyl - 4- bi phenyl carboxylic acid 3-chl oro-4-

-[ (3-chl or o- 4- cyanophenoxy) car bonyl | phenyl ester; mp. (CGN) [err] cl.p.
(N—I)(Térr] f Jerr] 3.4 kHz, C [err] = 8.24, [err] = -4.48; n [err] =
73 cp. 25 Mxture Exanple 2 10.0 wt. % of trans-4:butyl cycl ohexanecarboxylic
acid p- -ethoxyphenyl_.ester

_50- 14.0 wt.%af _
£ ans” - but y1 tyol oheRbEaRRRTE, ofcFaeputa BHEs sxpoteaprrEterele 0
t -4- tyl i . i R - et h |
Lernr *1Begt Y S RLRIEN TR el Blrplized by, sstorieicari G IR URNCNY

- propyl oxyphe - £ £ a I. The acids
Pt r e A persa s siaer, €p the compounds, of formula f. Jhg acids
3-propyl - 6-3 t regfuitred N84 WHeO pepakBtionaditN@hedcbmpounds of formula
3-propyl - 6- (trans-4-pentyl cycl ohexyl) pryi dazine, 6.1 :
3- propyl - 6- (t rEXEE 4cdre ey lobiainledx ws) flludazated in Reaction Scheme 7

- 2 10

in which R » R and E have the significances given in

formula XXII above:

o
. .lo
~ 15
o
20

25



12 3 3-pentyl -6-(trans-4- pentylcyclohexyl)pyrlda2|ne 6.0
- heppy}<4- bi phenyl carboxylic acid 3-chloro-4- 15 _
[(3 ct - 4- cyanophenoxy) car benyBy¥phe&nyl ester, 6.0 " U
< hex - bi phenyl car boxylic acid 3-chl oro- 4-
[(3 chl oro-4-ni trophenoxy) car bonyl | phenyl ester, 20 6.0
4' -Aeptyl - 4- bi phenyl carboxylic acid 3-chl oro-4-

-[(3-chl or o- 4- nltrophenoxy)carbggﬁ IEhpnyI ester; nlp (C—N) [err] cl.p.

(N-1) [err] 25 M xture Exanpl % of

t rans- 4- but'yl cycl ohexanecar boxylic acid p- -ethoxyp enyI ester, .51 14.3
w . % of trans-4-butyl cycl ohexanecarboxylic acig pentyloxyphenyl ester,
9.2 trans- 4- pentyl cycl ohexanecar boxyl if D-chio

- met hoxyphenyl1est er,__HodH <+ trans-#0O ohexanecar boxyl i ¢ .aci d
p- -propyl oxyphefyl- ester, 6.2 2- '

(trans-4-penty|cyc|ohexyl)-l-(p-ethoxyphenyl)--ethane, XXIV
XXII1I , -

4-(Dlmethylamino)pyridine,;
-dlcyclohexylcarbodllmlde

‘ N,N' . o
RZ
_ Rlo__..g__—-coo CHO xxv
v
. H2504, H2Cr04

Jones' oxidation |

¢ | . -
2 . W/

. COOH . LVI



RN
10 "9.1 4-pentyl - 1- (trans- 4- propyl cycl ohexyl ) benzene, 2.6 jffﬁ
3-propyt-6-(trans-4-ethyl cycl ohexyl)pyri dazine, 6.3 ‘
3- priyl,- 6- (trans-4-pentyl cycl ohexyl ) pyri<lazggie,-4.0
3-propyl-6-(trans-4-heptyl cycl ohexyl)pyridazine, 8.0
3 pentyl - 6- (trans-4-pentyl cycl ohexyl ) pyri dazi ne, 15 4.5 "

- hept yl - 4- bi phenyl car boxylic acid 3-chloro-4- - (p- cyanophenoxy)
carbonyl]phenyl ester, 4.5
p-[2-(trans-4-heptyl c'-‘;ltﬁ @mgunds\of tﬁamm@%mn and XXIV are known or
3-chloro-4-[(p henoxy carbonyl phenyl ester 3.6

p-[ 2- (trans- 4- I‘ﬁ:%hhg aqIRAddnh & methads known per se.
3-ch|oro-4§Xr)(2 2- di cyano- I-nethyIV|nyI) phenoxy) car bonyl ] phenyl ester,

6.4 hept yl - 4- bi phenyl car boxylic acid 3-chl oro-4-
-[ (3-chl oro- 4 cyanophenoxy)carbonyl]phenyl 25 ester; mp.
(CN [err] cl.p. (N-1) [err] [err] 3 kHz, [err] [err] = 4.39, [err] =
~-4.0. . - 52 - Mxture Exanple 4 9.49 w . % of ,
trans- 4- but yl cycl ohexanecarboxylic acid p- 5 - et hoxyphenyl
ester, 13.36 " trans- 4- butyl cycl ohexanecarboxylic acid p-
10 In the following Mixture Examples and chemical
N _ Examples, C signifies a crystalline phase; S signifies a
smectic phase, N s;gnifieS-a gemétic phase, Ch signifies a -
cholesteric phase and I signifies the isotropic phase. ,f‘c
denotes the cross-over frequency, Asl denotes the low-
15 -frequency ("static") dielectric anisotropy (measured at
~ - frequencies which lie distinctly below the cross-over frequen-
cy), Aeh.denotes the high-frequency dielectric anisotropy
(mgasured at frgquencies which lie distinctly above the cross-
-over frequency) and n denotes the viscosity (bulk viscosity)'
o 20 measured at room temperature (22°C).

The following Mixture Examples are examples of
preferred mixtures in_accordanéé with the invention whiéh
are suitable for the control according to the twp—f:equency_
procedure. The relationship of the individual constituents

25 ' of the total mixtures to the components A, B and C will be
evident from the above details.



oxyphenyl ester 8.58 " trans-4- pentylcyciohexanecarboxyl|c
- met hoxyphenyl ester, 10 10. 36 "
. 4 pentylcyclohexanecarboxyl|c acid p- -propyl oxyphenyl ester, 5. 83~4
(trans 4- pentyl cycl ohexyl) -1= (48 ethoxy- phenyl) et hane, 4.77
4- (trans-4-pentyl cycl ohexyl )-4'-(2- (trans-4- 15
- bytyl cycl ohexyl ) et hyl ) bi phenyl, 3.76 "
3-propyl - 6- (trans-4-et hyl cycl-ohexyl ) pyri dazi ne, 9.15 "
3-propyl -6-(trans-4-pentyl cycl ohexyl ) pyri dazi ne, 11.71 "
3-penty|-6-&iﬁﬁﬁ£§dgﬁﬂﬁ§é%¥clohexyl)pyridazine, 5.86 " o
3-propy|-6-(trans-4<heptyfcycroheXyI)pyridazihe,f20' 5,71 "
- hexyl - 4- bi phenyl carboxylic acid 3-chl oro-4-
[(3 chl oroy4- gygpoghggo DOLY %Qﬁﬁy e -
- heptyl - élghggy?cg?b§¥3 ?ﬁ a0|%# -c Ahé?%égéﬁfidQ&lic_acid P
(3-ch|org 4 cyanophenoxy)genéeyphe NYs £ekd, . ester, 5.71 "
- hexyl - 4- bi phenyl carboxylic acid -chl oro-4- -

(3-chl oro- 413Lbrophenoxytﬁamﬁmubﬁﬁtﬁmﬂw&ldnexﬁnecarboﬂﬁiic-acid p-

-pentyloxyphenyl ester,

10.3 " -trans-4—pentylcyclohexanecarboxylic acid p~
| -methoxyphenyl ester, | |
10 12,4- .. trans—4-pentylcyclohexanecarboxyliceacia P~ ~
-propyloxyphenyl ester,
7.0 ® 2-(trans-4-pentylcyclohexyl) 1—(p-ethoxyphenyl)—
" ethane,f _
2.8 " 3-prepy1-6-(trans—4-ethylcyclohe8yl)pyridazine, o
15 -6.9 " 3—propyl-6-(trans-4épentylcyc10hexyl)pYridazine,,\“f'
’ 4.4 " 3-propjl—6~(frans;4—heptylcyclchexyl)pyfidazihe;
| | 8.8 v 3-pentyl-6-(trans-4-penty1cyc16hexyl)pYridazine,
10.0. " 4'-hexyl-i-biphenylcarboxylic acid 3-chloro-d-
_[(3-chlero-4-cyanephen6xy)carbonyl]phenyl ester, i;)

20 10.0 n 4'-heptyl—4¥biphenylcarboxylic acid 3-chloro—-4-
-[(3—chlqro—44CYanophenoxy)carbonyi]phenyl ester;
m.p. (C-N) <0°C, cl.p. (N-I) 73°c; £, (22°C) = 3.4 kHz,
Aey (22°C) = 8.24, Acy (22°C) = -4.48; n (22°C) = 73 cp.

25 Mixture Example 2

10.0 wt.$ of trans-4-butylcyclohexanecarboxylic acid p-

-ethoxyphenyl ester,



mp. (CGN [err] cl.p. (N1) [err] J[err] = 3.5 kHz, [err] = 5.22, [err] = .
-5.2; n'[err] = 67.4¢cp. 5 Mxture Exanple 5 5.40 wt. % of -
tranQVA ‘but yl cycl ohexanecar boxylic acid p- st hexyphenyl ester, 4.95 _ "

trans* 4- pentyl cycl-ohexanecar boxylic acid p- 10 N
- met hoxyphenyl ester, 8.35 " trans-4-pentyl cycl ohexanecar boxy cid
p- -p(bpyloxyphenyl ester, 9. 06 " trans-4~penty|cyclohexaneca oxylic

acid trans-4- propylcyclohexyl ester, 15 13.42 "

2- (trans-4-penty. = 5,
[2-(trans-4- butylc¥§%o exyl ekﬁ Sh%gi&?f?gﬁgxgﬂgg§?§8§§g%%h%§§I)%enzene

4.76 " 4-(trans-4- pen%%h bg Bhi714ester(trans-4- 20
_ -butyIcyclohexyl)ethyl]blphenyl ?gh hy C
3-propyl -6-(traenso 4- evhylCy&hﬁheﬁybbn&y&dya&ohex&né&arbbxylic acid p-
3-propyl -6-(trans-4-pentyl cycl ohexyl ) pyri dazine, 11.72 "
3-pentyl - 6-§trans- 4- pent yl eyelthoeyphppyili éatene, 5.85 "
3 propyl - 6- (trans-4- heptyl cycl ohexyl ) pyri dazi ne, 25 5.71 "

- hexyl - 4- b.pubdylcafﬁoxyMn@necudpsn@mﬂewsl@hexanecarboxy11c acid p-

[(3 chl or o- 4- cyanophenoxy) car bonyl hen ester, 5.71 "
- hexyl - 4- bi pheny| car boxy | PEORYL9: PﬁP§}0e§ er,(3 chl oro- 4- ni t r ophenoxy).

carbonyl] F”K”Wg.eSten’ 2—(trans-4-pentylcyclohexy1)-l-(p—ethoxyphenyl)-

' ethane,
\*/ 10 4.0 ™ | 3-propyl—6-(trene-4-ethy1cyclohexyl)PYridazine,
l9.6 " 3—propyl-6-(trans-4-pehtylcyclohexyl)PrYidazine,
6.1 . 3-propyl;6?(trans-4—heptylcjclohexy15pYridazine,
12.3 . _3-pehty1—6-(trans-4-§entylcyclohexyl)Pyridazine,
6.0 " _4'-hepty1- —biphenylcarboxylic acid 3—chloro—4-
A 15 _ _ ' -[(3-chloro—4-cyanophenoxy)carbonyl]phenyl
‘ ester, _
| 6.0 " | 4'-hexyl-4-bipheny1carboxylic acid 3-chloro—4-
-[(3-chlo:o-4-nitrophenoxy)carbonyl]phenyl
o ester, ' '
N

20 6.0 " 4'—heptyl-4-biphenylcai:boxylic acid 3-chloro-4-
-[(3-chloro—4-nitrophenoxy)carbonyllphenyl
'ester,

m.p. (C-N) <O°C, cl.p. (N-I) 63°C.

25 Mixture Example 3

10.2 wt.% of trans—-4-butylcyclohexanecarboxylic acid p-

-ethoxyphenyl ester,



. 54 5.71
[ (
(

M
10

14. 22 "

0.60 !

3-propyl56-(trans-4

10

15

20

25

wt. % of 4'-

heptyl-4-biphenylcarboxylic aci d- 3-chl oro-4- -

§§§{oro-4-nitrophenoxy)carbony1]phenyl ester; mp. (CGN J[err] cl.p.
rrj

t

= 2.5 kHz, 5 [err] =5.2, [err] =5.2; n [err] = 65 cp.

11.1
6.2
9.1
2.6
6.3
4.0
8.0

4.5' -

4.5

3.6

6.4

m.p. (C-N) <0°C, cl.p. (N-I) 70°C; £_ (22°C) = 3 kHz, Ac

(22°C)

- et hoxyphenyl ester,

trans-4-pentyl cycl ohexanecar boxylic aC|d p- -met hoxyphenyl ester, 13.11
trans- 4- pentyl cycl ohexanecar boxylic acid p- -propyl oxyphenyl ester, 15
- trans-4-pentyl cycl ohexanecar boxylic acid

trans-4- prOP¥|§MﬁiD@Gmﬂ|tf&HéHA-HﬁthEyclohexanecarboxylic'acid P~
2- (trans-4-pentyl cycl ohexyl) - 1-(p-ethoxy- phenyl)ethane-, 10.12 . "

[2- (trans-4-butyl cycl oheperdydidugighentl 23ter,
-(trans-4-pentyl cycl ohexyl ) benzene,- 2. 91

(trans-4-peny2cycl'bhexytyans= {1Pqpﬁmiﬂyc4°héﬁapﬁpé¥bP&Hé%?I?éﬁﬁyprblphenyl
3- propyl 6-

- pent

(trans 4- ethylcyclohexyl)pyrlda2|ne 1.4
XRhen Zi ne,

trans-4—pentylcyclohexanecarboxylic acid p—-

-propyloxyphenyl ester,

'2-(trans-4-pentylcyclohexyl)-1—(p-ethoxyphenyl)-

ethane,

'4-pen£ylel-(tfans¥4~propy1cyclohexyl)benzene,

3-propyl&6-(trans-i—éthyldyélohexyl)pyridazine,
3—pro§y1-6-(transf4-penty1cyclohexyl)py:idazine,
3-pf6py1?6-(trans-4-heptyicyclohexyl)PYridazine,
3-penty1—6;(tréns—4-p§ntylcyclohexyi)pyridazine,
4'-heptyl;4—biphenylcarbo§ylic acid 3-chloro-4-
- [ (p-cyanophenoxy) carbonyl]phenyl ester,
p—[z-(trané—é-heptyléyélohexyl)ethyl]benzdic
acid 3-chloro-4-[(p-cYaﬁophenoXy)carbonyl]phenyl
ester,
p-[2-(trans-4-heptylcyclohexyl)ethyl]benzoic
acid 3-chloro—4—[(p-(2 2—dlcyano-l-methylvinyl)—
phenoxy)carbonyl]phenyl ester,
4'-heptyl-4-biphenylcarboxylic acid 3-chloro-4-
-[(3~chloro-4-cyanophenoxy)carbonyl] phenyl

ester;

c 1

4.39, Agy (22°C) = -4.0.

Exanple 6 8.48 wt.% of trans-4 b%§¥lcyclohexanecarboxyl|c acid p-

1-



25 1.86 " - 3-pentyl-6- (trans-4-pentylcycl ohexyl)pyridazine, 0.93
" 3-propyl-6- (trans-4:- heptylcyclohexyl)perdaZ|ne, 5. 83 " f‘\v-
- hexyl - 4- bi phenyl carboxylic acid 3-chloro-4- - )
[(3 Eﬁ]oro 4- cyanophenoxy) car bonyl ] phenyl &sf ery 5.83 wt. % of
- hexyl - 4- bi phenyl car boxylic acid 3-chl oro-
-4 [ (B3-chl oro-4-ni trophenoxy) car bonyl ] phenyl ester, 5 5.83 "
4' * heptyl - 4- bi phenyl carboxylic acid 3-chl oro- _
-4-[(3-chloro-4-nitrophenoxy) carbonyl ] phenyl ester; mp. (CN) [err] cl.p.

(N-1) [err] =mixkbize Efeiple &.2, [err]; n [err] =55 cp. 10 Mxture
Exanple 7 5.8 . % of trans-4-hutyl cycl ohexanecar boxylic acid p- _
- et hoxyphenyl ester, 15 5.39 - " trans-4-penty|Cyclohexanecarboxylic
acid p- -nethoxyphenyl ester, 9.09 "

trans- 4- pent yl 8y4BoWbx&nef akbargt éthukyicyclohaxanscasharariic aaid Po. g6

! trans-4- pentylcyclohexanecarbo I|c acid 20
tT ans- 4- pr 8pyl cyci ohexyl esT@Fhoxyph nyl ester,

13.36 " - trans-4~butylcyclohexanecarboxylic acid p-

 -pentyloxyphenyl ester

8.58 " trans-4-pentylcYclohexahecarboxylic acid p-
L '-methoxyphenyl'ester,
o 10 10.36 * . trans-4-pentylcyclohexanecarboxylic acid p— .
- | -propyloxyphenyl ester,
5.83 " 2- (trans-4-pentylcyclohexyl) -1~ (p~ethoxy—-
- phenyl)ethane, |
N 4.77- " 44(trahs-4-péntylcyclohexy1)—4'-[2—(trané-4-
)%j -15 A | -butylcyclohexyl)ethyllbiphenyl,
. 3.76 " ‘3-propyl-6-(tr3ns-4—ethylcy¢lohexy1)pyridazine,
9.15 . | 3-prop9146-(trans-449en£y1cyclohexylipyridazine,
11.71 " 3-pentyl=-6- (trans—-4-pentylcyclohexyl)pyridazine, -
\;j 5.86 " 3—§ropy1—6-(trans—4-heptylcyclohexyl)pyridazine,
. 20 5.71 "  4'-hexyl-4-biphenylcarboxylic acid 3-chloro-4-

'”4[(3-chloro-4—cyanophepoxy)carbonyl]phenyl
'~ ester,
5.7 . " " 4'~heptyl-4-biphenylcarboxylic acid 3-chloro-4-
- [ (3-chloro-4-cyanophéenoxy)carbonyl]phenyl
25 B ester, '
| 5.71. " 4‘-hexyl-é-biphehylcarboxy1ic acid 3-chloro-4-
| -[(3-chloro-4-nitrophenoxy)carbonyl]phenyl

ester H



14. 61 " 2-(trans- 4 pentylcyclohexyl) 1 (p- ethoxyphenyl) et hane, 7.02
- 1 [2 (trans 4-butyl cycl ohexyl) et hyl ] -
4- pentyl cycl ohexyl ) benzene, 25 7. 41 "
ns-4-penty|cyclohexyl)-4'-[2-(tpan53 -
yl cycl ohexyl ) et hyl ] bi phenyl, 3. 66 !
-3-propyl -6-(trans-4-et hyl cycl ohexyl ) pyridazine, =~ - 56 - 8.90 wt. % of
3- propyl - 6 (trans 4- pentylcyclohexyl)pyri- dazi ne, 11.39 "

eyl AP SN G 5%, g (zacc) 438199, 00

4" - hexyl 4- i pherwd Garbexyhi ¢ A3C oghl arQ °c) = 67.4 cp.
-4 [(3 chI oAPd=4 cya drﬂ?ophg.’)r(lloélxy')cgl@hbgr%)%ﬂ then F 1(') n (22°C) egger

-'hexyl - 4- bi phenyl car boxyl i ¢ aci d. 3- chl or o-
44-[(3 chl or o- 4- ni t rophenoxy) car bonyl ] phenyl ester,. 3.70 "

4' - hept y§ -%ﬂﬁmﬁm{%@(ﬂ Ic acid 3-chloro- 15
- -4-[.(3-chl'oro-4-nitrophenoxy) car bonyl ] phenyl ester;

5.40 wt.% of trensf4-butylcyclohexanecarboxylic acid p-

v/

-ethoxyphenyl ester,

4.95 " trans-4—pentylcyclohexanecarboxylic acid p- .
10 . —methoxyphenyl ester, | H"_
8.35 . trans—4—pentylcyclohexanecarboxylic acid p-
-propyloxyphenyl ester,
9;06- " trans-4-pentylcyclohexanecarboxylic aciad
’ trans-4-propylcyc;ohexyl ester, . .
15 13.42 " 2h(trans-4-penty1cyclqhexyl)-l-(p—eﬁhoxy- (A
_ _phenyl)ethane, | |
6.45 " l-[2-(trans—4-butylcyclohexyl)ethyl] -4~
| -(trans-4-pentylcyclohexyl)benzeqe,
4.76 "  4-(trans-4-pentylcyclohexyl)~-4'=[2-(trans—4- >
20 fbutylcyclohexyl)ethyllbiphenyl,'
3.76 " 3-propy1—6-(trans—4fethy1cyclohexy1)pyridazine,
9.15 " 3-propy1-6—(trans-4—pentylcyclohexyl)pyridazine,
11.72 " 3-pentyl-6-(trans-4-pentylcyclohexyl)pyridazine,
5.85 " é-propyl-ﬁf(trans-4—hepty1cyclohexyl)pyridazine,
- 25 5.7 " 4'-hexyl-4-biphenylcarboxylic acid 3-chloro—4-.

_-[(3-chlorof4-cyanophenoxy)carbonyl]phenyl
- ester,
5.71 " 4'-hexyl-4—biphenylcarbpxylic acid-3~chloro-4-

- [ (3-chloro-4-nitrophenoxy)carbonyl] phenyl ester,




mp. (GN< [err] cl.p. (N-1) [err] f[err] =3 kHz, [err] 2.2, [ef
-5.2; n.[err] =55 cp. 20 25 - 57 The foll ow ng Exanpl es iIIus/ s
t he anufacture of the conpounds of formuTa3$ and the preparation o
starting materials: Exanple 1 11.4go0

hl h | )b
iocboﬁi."n;‘h¥ 3?}5 Foird t: AR RS P L el ¢ Al e et
T 10 f f
vacuo and the res: due vas t akanoup h9é2@¥**i’é€4’%‘éﬂ‘?"%ﬁ%‘ﬁ%’%’c%’?%% and

concentrated each tinme.” The g Qg ,2-chloro-4-/ [p-(p- hexyl phenyl ) benzoyl ] -
- 15 oxy[err] benzoylchloride o talned was dissolved in 125 nm of benzene and

then added dropwise to.a s t|on of 4. o) Ior 100
n of- pyr|d| né“pPl'he(chNt Jrg- % |Pre<§8a?) I’Ba{' n%e fa?yure of errli]E
overni ght,-_then po |nt ol Le_ [oc I Cl

L 85150 gl ho-ugs o i cos o

extracted act was’'washed several tines wth
3N hydrochl oric acid. then washed neutral with water,

Mixture Example 6

8.48 wt.% of'trans-4—butylcfclohexﬁﬁecarboxylic acid p-
'Ky/ N 10 --éthbxyphenyl est?r,
| 7.77 - ,transé4-pen£ylcyclohexaneqafboxyliq acid p-
| -—methquphenyl'ester, |
13.11 " ': trans¥4épentylcyclohexanecarbéxylic acid p-
| -érqpylbxyphenyl ester, |
A 15 14.22 " trans-4-§entylcyclbhéxanécarboxylic acid

trans-4—propylcyclohexyl ester,

21.05 " 2-(trans-4—pentylcyclohexyl) l—(p—ethoxy—
| phenyl)ethane,

o 10.12 . l-[2-(transf4—butylcyélohéxyl)ethyl]—4—
— 20 o | _4(ﬁrans-44pentylcy§lohexyl)benzene,

2.91 " '.4;(ﬁrans-4-pentyl§yc16hexyl)—4'-[2-(trans—4—

-butylcyclohexyl)ethyl]biphenyl,

- 0.60 " 3-propy1-6—(trans-4-ethchyclohexyl)pyridazine,
_ 1.46 v 3-propyl-6;(trané—4—pen£ylcyclohexyl)pyridazine,
; 25 1.86 " l3-péntyl—6-(trans-4—pen£ylcyclohexy1)pfridazine,

0.93 " | 3—propyl-6;(trans—4-hepﬁylcyclohexyl)pyridazine,

5.83 " 4'4hexyl—4-biphenyicérboxylic acid 3-chloro-4-

' =[ (3-chloro-4-cyanophenoxy)carbonyl]l phenyl

ester,



dri ed_and evaporated. The crude 4'-hexyl-4-biphenylcar- boxylic acid

f}

ﬂ? 0- 4-[(3-chl oro- 4- cyanophenoxy) car bonyl | - phenyl ester obtai ned was-
graphed on silica gel 25 with folggenel/dichloronethane (1:1). ThQJ

4ns (8.2 g) which were practically pure according to thin-I|ayer

chroma- - S5 - tography were recrystallized once fromethyl acetate

‘and"once fromethyl acetate and a snall anount- of hexane; mp. (GN) [err]

cl.p. (N1) [err] 5 The 2-chloro-4-[err] [p (p- hexyl-phenyl ) benzoyl ] oxy_.7-

benzoic acid used as the starti mat eri al” was prepared as folloms 10 (a)
%ﬂi% Fdnidse

37.2 g of N, K-83i whebonExd| the 4TP¥RQQR¥¥FQRQR¥Y¥iﬂ

mnutes to a mxture of 45,2 of 4'- he yl hen Icar oxyl.i.c . aci 23 5
g of 2-chloro-4- -hydroxyb%n%g§ cP%F%?Qﬁ) ]§Wﬁﬁﬂa
pyridine in 1500 m -of dich oronethane The m xture mas 15 stirred at room
tenperature for 3 hours aAtcthen the pre- cipitated N N - dlcyclohexylurea

f It d o i é%#?ﬁ%?bd%ﬁi dY LY
\(IJV?SZNI SO rﬁm gé%rggl gre so?u%lls)%?lt g%#%iém P'%s V\ndtc% %&%]'%Q
wat er each time, dried 0V34-FFﬁuéHﬂé%B*ﬁEHf%réﬂﬂéﬁaﬁyica;bonyl]phenyl

ester;

m.p. (C-N) <=10°C, cl.p. (N-I) 85.1°C; £, (22°C) = 2 kHz,
Aey (22°C) = 5.2, Ay (22°C) = -2.2; nf(zg°C) = 55 cp.

10 o
Mixture'Exaﬁple-?
5.88 wt.% of tians-4-but§l§j§lohéxaﬁécarboxylic acid p-
—ethoxfphenyl_éster, .-
.15 5.39 " trans-ﬁ-pentjlcyclohexanegarboxYlic acidfp- -
-methbephenyl ester, | .
'.9.09 " .trans-4-pehtyicYclohéxanécarboxylic acid p-
| fpropquxyphehyl eétef, | |
9.86 " tran§¥4—pentylcycldhexanecarbpxylic acid Ii;)
20 trans-4épropylcyclohexyl ester,
14;61 " 2—(trans-4-pentylcyclohexyl)-l—(p-ethoxyphenyl)-
_ethane, _ _ _ _
) 7.02 " 1-[2-(trans-44buty1¢yclohexy1)ethyl]-4—

-(tréns-4-pentylcyclohéxyl)benzene, . -
25 7.41 " 4-(trans-4-pentylcyclohexyl)—4'-[2-(trans—
-4-butylcyclohexyl)ethyllbiphenyl,

3.66 " 3—propyl-6-(trans—4-éthylcyclohexyl)pyridazine,



20 and concentrated. (b) The crude
2-chloro-4-[err][p-(p-hexyl phenyl)benzoyl]- oxy[err] benzal dehyd
obt a{ ned was dissolved in 2500 m. of acefongg 80 m of Jones' r
added dropwise to 25 this solution within 45 m nutes, the m xturé warm ng
slightly. The m xture was stirred for a further 3 hours, then the '

precipi-tated inorganic material- was filtered off. under 59 - suction and -
the acetone was distilled off on a rotary evaporator. The residue was
suspended i n -water and the suspension was suction filtered. The crude

2-chloro-4- 5 d.@0 Wt.s oF- Bepybphargt X beansydt+peytel cycbolraxyl by -
obt ai ned was washed neutral on the suction filter with water and then, for
purification, boiled up w tdasdneanol, cooled, filtered off and dri ed. :
Yield 58.5 g; mp. 163.8-165.5C. 10 The fol | owi n ounds wer e
‘manuf act ured ild-@9 . aftal ogodspepsidré- (srapgpéypentyl QﬁN 3t acid
3-chloro-4-[(3- -chloro-4-cyangphenoxy) car bonyl ] phenyl ester; mp. (CN)
415. 95C, cB.p. (N-1) 229C EB Byl - 4- bi phenyl car boxyl i c aci d

p-[ (3-chl or o- 4- -ecgvanqpheno%%g beoyliepgRyL eﬁ;sayl@&oﬂ&w)% o

(p+|) 289C;
dazine,

~3.70 " 4'-hexyl—4—biphény1carboxylié-acid 3-chloro-
- =4=[ (3=-chloro-4-cyanophenoxy) carbonyl] phenyl
10 |  ester, |
3.70 " 4'-hexyl-4-biphenylcarboxylic acid.3~chloﬁo~
-4h[(3¥chloro-4—nitrophenoxy)carbonyl]phenyl
ester, | _
3.70 "o 4'-heptyl-4-biphenylcarboxylic acid 3-chloro-
is_ o : i -4-[(3-chloro-4#nitr6phenoxy)carbonyl]phenyl
ester; |
m.p. (C-N)<-10°C, cl.p. (N-I) 70.0°C; f£_ (22°C) = 3 kEz,
Agy (22°c) = 2.2, Ash-(22°C) = =5.2; n (22°C) = 55 cp.

20

25



| oxy) - 4- bi phenyl carboxylic acid 3-chl oro-4- 20

r o- 4- cyanophenoxy) car bonyl ) ] phenyl ester; m-p.- (GN) [err] cl.p.

C, 4' -heptyl -4-bi phenyl car boxyl i5g. acid 3-chl oro-4-[ (3, 4- \“f

henoxy) car bonyl | phenyl . ester; mp. (CGN 146C, cl.p. (N1) [err]
4' -heptyl -4-bi phenyl carboxylic acid p-[ (3, 4-di cyano-

phenoxy)carbonyl]phenyL ester; mp. (GN 162C, cl.p. (N1) 266.5C -

60 - - - pent yl - 4- bi phenyl car boxyl i c acid 3-chloro-4-[ (4-
-n|trophenoxy)carbonyl]phenyl ester; &@; 124C, cl.p. (N-1) [err] 5
- hept yl - 4- bi pherBhe dicidoning & amp;eéhrié 4rpte. the manufacture of

'-nltrophenoxy)carbonyl phenyl ester;
- hexyl - @%W%‘iﬁ)ﬁﬁ fomia 3. Rt 'i\’%'egaratmn of ¢
n

-chloro 4 n|tro henoxy) car honyl ] phenyl ester mp. (CGN 10 [err] cl. p
(N-1) 203Csta r 13? %ﬁe'nyl carboxyl i c -aci d 3-chl oro-4-[ (3-
-chl or o- 4- n|trophenoxy)carbonylIphenyl'ester; mp. (CN 102.5C, cl.p.
(N-1) [err] 4'-hexy|-4-biphenylcarboxylic acid 3-chloro-4-[(3-

5 o Example 1

ﬁN—I) >2800C,

11.4. g of 2-chloro-4-/ [p-(p-hexylphenyl)benzoyl]-

oxy_7benzoicwacid were heated to boiling for 2.5 hours with

5.35 g of thionyl chloride in 100 ml of benzene. The solvent
10 and excess thionyl_chloride_were distilled off in vacuo and
the residue was taken up twice in 50 ml of toluene each
time and concentrated each time.
\i_J- .

The crude 2-chloro—4-£f[pf(p-hexylphen?l)benzoyl1-
15 oxy;7benzoylchloride obtained was dissolved in 125 ml of.
. benzene and then added dropwise tora $olution of 4.0 g of
3-chloro-4-cyanophenol iﬁ 106 ml of pyridine. The mixture
was stirred at a bath temperature of 65°C overnight, then L;)
poured into ice-cold, dilute hydrochloric acid and extracted
20 with diethyl ether. The extract was washed several times
with 3N hydrocliloric acid, then washed neutral with water,
dried and evaporated. The crude 4'-hexyl-4-biphenylcar-
boxylic acid 3-chloro-4-[ (3-chloro-4-cyanophenoxy)carbonyl] -
phenyl ester obtained was chromatographed on silica gel
25 with toluene/dichloromethane (1:1). The fractions (8.2 g)

which were practically pure according to thin-layer chroma-



- 15 -nethyl-4-cyanophenoxy)carbonyl]phenyl ester; mp. (GN 1100C, cl.p.
(N-1) 237C; 4'-heptyl.-4-bi phenyl carboxylic_acid 3-chloro-4-[(3- —.

- metinyl -'4- cyanophenoxy) car bonyl ] phenyl 2stW; " m p. (GN [err] cl.psA "\)
232C; 20 _ 4' - hexyl - 4- bi phenyl car boxylic acid 3-ch|oro~4-[(3,4~<22§;
- di cyanophenoxy) car bonyl | phenyl ester; mp. (CN) 145C, cl.p. (N1)

Exanpl'e 2 25 A suspension of 2.6 g of 4"-pentyl-4-terphenyl-4'- -carboxyiic
acid in 25 m of thionyl chloride was heated to 61 boiling for 2.5 :

h . The thi | -chl i de : | dj illed.off i
vas t agthﬁp fc'aégéphﬁ NSEel Ferrr et ALh AR nde T, FeS Anetatey g
tinme. e cru 4" - | =4-terphe 4 - ' i ned
gi SEFI ved in gﬁc%héﬁ?ﬁgghg%}lea%%ég{leg#%a%e%@oa%&soﬁ ;a(?n%o te%gng o:‘NaS
-Cc ro-4- i 30 . g LN o ' . h .
o CYBENBOly 9336 Ty L) st ure e et o

over ni ght wi t Il e stirring, then poured into
ice-water gnd extracted with dichloronethane. The extract was washed

The 2-chloro-4-/  [p-(p-hexylphenyl)benzoylloxy /-
benzoic acid used'as-thé starting material wés prepared as

follows:

10 (a) 37.2 g of N,N'-dicyclohexylcarbodiimide were added |
portionwise within 10 minutes to a mixture of 45.2 g of
'4'-hexy;-4-biphenjlcarboxylic acid, 23.5'g of 2-chloro=4-
4hyd;oxybenza1dehyde ahd'l.s g’of_4é(dimethylamino); '
pyridine in 1500 ml of diéhloromethane. The mixture was

el 15 stirred at room temperature.for'3”h6urs'and then the pre-

| cipitated N,N'-dicyclohexylurea was filﬁered off under

'suction. The filtrate was washed twice with 200 ml of 2N

sodium hydroxide solution each time and four times with 200

ml of water each time, dried over sodium sulphate, filtered

20 and Qoncentrated.'

(b) The crude 2-chloro-4-/  [p-(p-hexylphenyl)benzoyll-
bxy_7benzaldehyde (67.1 g) obtained was dissolved: in- 2500 ml
x of acetone. 80 ml of Jones' reagent wére added dropwise to
25  this solution within 45 minutes, the mixture warming slightly.
The mixture was stirred for a further 3 hours, then the

precipitated inorganic material was filtered off.under



several tinmes with 3N hydrochloric acid,then washed with 2N sodi um
carbonate solution and with water, dri ed and evapo-' rated.. The crude
pent yl - 4-t er phenyl - 4'-carboxyI|c aci d3215~ 3-chl or o- 4- cyanophenyl estey

oft BAPed was chromat ographed on silica gel with tol uene/dichl oronet hane
(AN The fractions which were practically pure according to thin- -Ilayer
chriqmay ogr aphy were recrystallized twice fromethyl acetate: yield 2.3 g;

mp CN) [err] cl.p. (N-I) [err] -20 Exanple 3 In a manner anal ogous to

thai descr| h arakf[a .
(5 hepry prigT i MU hochihlp Bashiatags tab okelon o rocezy

3 chl or o- 4-4 O H {5042 OVIHY | elai el vialéersﬁs%&dﬁanﬂn iraebyr afd the
- heptyl - 4- bi'phenyl car boxylic acid 3-chl oro-4- -
(3 chl or o- 434§béhghdnuua§nsudﬁﬁmheEﬁ&yﬁm&ﬁbonwhhpbenﬂé 2-chloB@-4= ester;
mp. (CGN [err] cl.p. (N:lI) [err] The 3-chloro-4-(2, 2-dic anOV|nyI)phenoI
used as 5hené'Eﬁiﬂpﬁhquﬁphanyﬂ)bﬂasomﬂépaweab&QZbéblemgd ﬂ%ﬁﬁiv@dewé$ 3.2 ¢
- of 3-chl oro-4-hydroxybenzal dehyde, 1.6 of malononitrile, 0.31 g of
anmoni um acwashed EWXad At kﬁ%ﬂﬁ%ﬂtiﬁ@eﬁiét&§'MiﬁhdwﬁﬁernﬁnéftPﬁPuene was .

heated to 10 boiling overni ght on a wat se ator,. The xt mas Ieft
for puri icatioanboiled up w H%éhanol, cooled, %ift

off and dried. Yield 58.5 g; m.p. 163.8-165.5°C.

10 The following compounds were manufactured in an hd
analogous manner: '
4'~Heptyl-4-biphenylcarboxylic acid 3-chloro-4-[(3-
-chlorofé—cyanophenoxy)carbpnyl]phenyl ester; m.p. (C=-N)
15 .'95°C, ¢cl.p. (N-I) 229°C; _ _ o S &

4'-heptyl-4-biphenylcarboxylic acid p—[(3-chloro-4-
~-cyanophenoxy) carbonyl]phenyl ester; m.p. (c-N)=112°c.
cl.p. (N-I) 289°C; | - |
4'-(pentyloxy)-4-biphenylcarboxylic acid 3-chloro-4-
20 ~-[(3-chloro-4-cyanophenoxy)carbonyl]lphenyl ester; m.p. (C-N)
115.5°C, cl.p. (N-I) 272°C; |
4'-heptyl-4-biphenylcarboxylic acid 3-chloro-4-[(3,4-
—dicyanophenoxy)carbonyl]phenyl ester; m.p. (C-N) 146°c,
‘cl.p. (N-I) 211.5°C; |
25 4'-heptyl-4-biphenylcarboxylic acid p-[(3,4-dicyano-
phenoxy) carbonyllphenyl ester; m.p. (C-N) 162°c, cl.p.
(N-I) 266.5°C;



to cool, the product precipitating partially. The precipi- tated product
was brought into sotution by dilution with diethyl ether. The nixture wases
t hen,washed with saturated sodiumchloride @l uti on, dried over sodium ({{
sul phate, 15 filtered and concentrated. The residue was dissol ved |n hoti\
toluene and the solution was filtered. 3.2 g of 3-chloro-4-

- (2, 2¢di cyanovi nyl ) phenol of nelting point [err] crystal- lized fromthe
filtrate. 20 . Exanpl e 4 Those conpounds of
formula | in which rip

the ethyl ene group [é ? ﬁﬁﬁ T i nb S éﬁ[‘% oz é’qgfﬁ%eﬁrﬁ%l en‘g'%}ﬁ’ S|4gnﬂf|es

?EQUf$ﬁéu£:?ngyllc acl §§§Z gﬁé§9?ﬁ§h£€ ;Pg%%ggsfé#3§$s !ﬁxggp épared as

illustrated hepel naqre& fgégge 2- (trans- -4- heptylcyclohexyl)ethyl]ben20|c
acid. 5 A solutl 1 "p-[2-(trans-4-heptyl cycl o-
hexyl) et hyls] benzoni t gir l—negayllu—ﬂigneﬁyp@am AVl 0K SR H1%3%-4-7 G0 i
of ethylene glycol was heated to boiling for hours (bath tenperature
[err] After CenﬁtngphéhexiwcarhbuyklpBSQpDUQSEEIﬂtGmyﬁuéxciﬂyiQﬂmsﬁdW ed
wi th 3N hydro-

cl.p. (N-I) >280°C;

4'-hexyl-4-bipheny1carboxylic-acid 3=-chloro-4-[ (3~
-chloro-4?nitrophenoxy)carbonyl]phenyl ester; m.p. (C-N)

N |
10 94°C, cl.p. (N-I) 203°C; |
| 4'-heptyl;4~biphenylcarboxylic.adid.3—chloro—4-[(3-
—chloro—4-nitrophenoxy)carbonyl]phenyl ester; .m.p. (C-N)
102.5°C, cl.p. (N-I) 199. 5°C; |
~ 4'—hexy1-4-biphenylcarboxylic acid 3-chloro—4 [(3-
. 15 -methyl-4-cyanophenoxy)carbonyl]phenyl ester; m.p. (C=-N)
110°C, cl.p. (N-I) 237°C; .
4'?heétyl-4—biphén§lcarboxylic acid 3-chloro=4-[(3-
-methjl-4-cyanophenoxy)carbonyl]phenyl.ester; ?m.p. (C-N)
Wi 1101.5°C, <cl.p. (N-I) 232°C;
20 4'-hexyl-4-biphenylcarboxylic acid 3-chloro-4-[ (3,4~
-dicyanophenoky)carbonyl]phehyl ester; m.p; (c-N) 145°c,
~ cl.p. (N-I) 219°C.
. , a : . . Example 2

25
a suspénsion of 2.6 g of 4"-pentyl-4-terphenyl=-4'-

-carbdxylic acid in 25 ml of thionyl chloride was heated to



chloric aci
hexy!) et hyl
S

m ;/.[err]
ring A sign

1. The tran
the startin
basis of th
(p-pentyl ph
4- cyanocycl
of t-butyl

t-butyl ate

pyridine. The mixture was heatéd-overnight With.an.oil-bath-

10

d. The precipitated p-[2-(trans-4-heptylcyclo-
] benzoic acid was filtered off under suctian, washed on-the

g of product which was pure according to thin-layer chromatography;

A%‘On filter with water and then taken @b i=m diethyl ether. The solutkgj
as My i ed over sodiumsul- 15 phate and evaporated. There were obtai ned

cl.p. [err] Exanple 5 20 Those conpounds of fornula I in which
i fies p-phenylene, X signifies the ethylene group [err] ring B

Cabhe' manbRLLiRSdEGH: 5 RS Lol SiioRon Yo Rl ey O
AEEPBATPR & mebiet - : | eSCF BEd
JiREecied SERLATI LA IO e Ll BTRLSCh The

Sfp??iﬁéﬂéoggeﬂngiméaand.céhé@ﬁ%f&éé&ﬁeééﬂikﬂhéﬁ
enyl’)nmethyl -tri- 5 phenyl phosphoni um brom de and 615 ng of

ohexane- carboxal dehyde (cis/trans..m xture about 1:1) in 30 m

| methyl ether-at [err] was placed in a sul phonation flask under
argon gasificationThéer ega@d af+bentPlrd-resxrphenylr £7-anparyls ghlerideassi um

and subsequently
obtained was dissolved in 50 ml of benzene and then added to

a solution of 1.15 g of 3-chloro-4-cyanophenol in 30 ml of

of 70°C while stirring, then poured into ice-water and
extracted with dichloromethane. The extract was washed

several times with 3N hydrochloric acid, then washed with 2N

sodium carbonate solution and with water, dried and evapo-

15

20

25

rated. The-crude-4f-pentyl—4—terphenyl-4‘-carboxylic acid
3-¢hloroé4-cyan0phenyl'ester obtained:wasuchromatographed
on silica gel with toluene/dichloromethane (4:1). The
fractions which were practically pure according to thin-
-layer chromatography were recrystallized twice from ethyl

acetate: yield 2.3 g; m.p. (C-N). 161°C, cl.p. (N-I) 293%°C.
Example 3

In a manner analogous to that described in Example 1,
from 2-chloro-4-[f[p—(p—heptylphenyl)benzoyl]oxy;7benzoic
acid and 3—chlofo—4-(2,2-diéyanovinyl)phenol there was manu-
factured 4’—heptyl-4-bipheny1carboxYlic acid 3-chloro-4-

- [ (3-chloro-4-(2,2-dicyanovinyl)phenoxy)carbonyllphenyl



10 stirred at [err] for a further 1.5 hours. Then, the red-brown
het er ogeneous m xture was poured into 100 m "of water and extracted
tinmes with 100 m of diethyl ether each=ti . The organic phases
mashed twice with 50 m of water each tinme and once with 50 m of
sodium chloride 15 solution, dried over nmagnesi um sul phate and
concenrirated. The residue was suspended in 150 m of hexane, freed
precipitated triphenyl phosphine oxide by filtration (rinsing wth hexane)

d the filtrat t L h hy (0.4 b f
The rosul 11 ng R9st1. SoBy) GrRao 120w PYEh Bhrbos (5o, Zkgyr - (O Po) €

acet ate/ petrol eum ether as the eluant gave 1.02 g (81% of
4-[2- (p-pentyl phenyl)ethenyl] - cycl ohexanecarbonitrile as a col ourl ess oil:

Rf -val ues of this isqgar s -4l L £ hed )e¢pd- 27
and 0.36. 25 (b) 3 cﬁ} ﬁeﬁ4qgé§(EX%%§§§?Sﬁg%§§§é§%eﬁ@%f%ycIo-. _
hexanecar bai tgudyq 1l ﬂa%%iw aagl giebaeédl asSEOmoﬁé -65- toluene in a
sul phonation flask, treated wth ng of pall adi um carbon (10% and

hydr ogenat ed at nornal pressure and roomtenperature until the hydrogen

upt ake cane to a 5 standstill (about.30 mnutes). Filtration of the
m xt ure ' A mixture of 3.2 g of 3-chloro-4-hydroxybenzaldehyde,

1.6 g of malononitrile, 0.31 g of ammonium acetate, 0.23 ml
of glacial acetic acid and 100 ml of toluene was heated to
10 boiling overnight on a water Separator. Thg mixture was left
to cool, ﬁhe product precipitating partially. The preqipi—
tated product was.brought into solution by dilution.with
diethyl ether. The mixture was then washed with saturated
sodium_chldride solution, dried over sodium sulphate,
S .15 filteréd and concentrated. The residue was dissblved-ih-hot_
toluene_and”the solution waé-filtered. 3.2 g of 3-chloro-4-
-(2,2-dicyanovinyl)§henol of melting point 161-162°C'cryétal-"
lized from the filﬁrﬁte.

20 _ . Example 4

Those compounds of formula I in which ring A signifies
trans-1,4-cyclohexylene, Xl signifies the ethylene group
- | -CH2CH2 "and ring B signifies p-phenylene can be manufactured

25 in a manner analogoﬁs to that described in Example 1.

—



(rinsing.with toluene), concentration of the filtrate and | ow pressure
.chromat ography (0.4 bar) of the residue (890 ng) on si.lica gel with 5%

/AR hyl ‘acetate/petrol eum ether gave 788 m®3(82% of

2- ( p- pentyl phenyl ) et hyl ] cycl ohexane- 10 carbonitrile as a viscous

ljourl ess oil. Although in the thin-layer chromatogram using different
vent systens as the eluant only a single spot appeared, according to gas
chr-omat ogr aphi ¢ and NWMR spectroscopic analysis this material was a
cis/trans isonmer mxture (about 1:3).. Two-fold_15 crystallization of this
material from pentEe earhexwiiq jacdds, used @&dthe,ssartipg materials

(Botord ng Goh i EHRRARRD A HESAEAY ere%'g'l%% 565, FRRSPEARDOSTAnERa 1. 206

of cis conpo (A 0 .(c) A m xture of 567
mg of trans- g%éﬁ?ﬁ-%@#@%ﬁ%Y%t%’ﬁg ycI é’xanecar bonitrile and 20 m
of .a 10:1 mixture of 2N potassi um hydroxide sol ution and ethanol was heated
to reflux for 2 hours under argon gasification in a round flask 25 provided ~
~with a reflux condgns®iutildi SPBES 1§ PR MR tHahe-adheptd1239cab-of wat er
and extracted twice wwth 30 m of diethyl ether each tinme. The separated

aqueous phaﬁ@xﬁ@ﬁeiﬁ&lﬂEenzbﬂMﬁfiszaﬂdIIIJG golof2 dotalssium hydecpsided
- extract ed

(85%) in 500 ml of ethylene glycol was heated to boiling
for 8 hours (bath temperature 210°C). After cooling, the
10 mixture was poured into water and acidified with 3N. hydro-
| chloric acid. -The precipitated p—[z-(trans-4-heptylcyclo—
hexyl)ethyl]benzoic ‘acid was filtered off under suction,
washed on the_suction-filter with water and then. taken up
in diethyi ether. The solution.wasedried.over'sodium sul-
15 phate and evaporated. There were obtained 22.9 g of product
- which was pure according to-thinélayer chrcmetography;

mopo 184-187°C' Cl.p. 220‘223°C. .

Example 5 | : ' U
20 |
Those compounds of formula I in;which ring A signifies
p-phenylene, xl signifies the-ethylene3g£oup--CH2CH2-, ring
B signifies trans-1;4—cyclohexylene a‘nd.x2 signifies the
ester group -COO- can be manufactured in a manner anaiogous

25 to that described in Example 1.

The trans-4-[2-(p—Rl-phenyliethyl]cyelohexanecarbox—

vlic acids used as the starting materials can be prepared as



- 66 - three times with 50 ml of diethyl ether each tinme. The organ N

- phases were washed twice with 50 mMl of saturated sodium chloride sol ytd

each time, dried over nmagnesium.5 sulphate gnd concentrated. There re
obtaimed 490 ng (81% of

~trans-4-[2-(p-pentyl phenyl)ethyl]cycl ohexanecarboxylic acid as col ourl ess
crystaf™s. which were purified further by recrystallization from hexane. 10 -
Exanpl'e 6 Those conpounds of forrmula I. in which rlngs A and B signify

trans-1, 4-cycl,ghexyl ene,. . . _si.anifies th t ]
signifies the TR, be ag&ﬁ;bgn ghgng%gig rggéng?iéimuﬁé§5%38d'
anal ogous to that described in Example 1. The = .-

trans-4-[2-(trans-4-al kyl cycl ohexyl)ethyl]cycl o- hexanecarboxyllc aci ds

used as the. s{griing mLeural %fCQ”5@9g29fp'tﬁpﬁéﬁéyﬁﬁhéh%llﬁhéaifﬂ-tri— |
herei nafter on the basis of the pentyl "conpound g of lithium |

al um ni um hy digigWipho sphonddn brofi@del and emsoingtoft &+ cpamyokypd Lokexaraier
argon ga5|f|cat|on 25 and treated within 30 mnutes with a sol ution .of

19.83 g of tr aerbbxaddehydec|(ciieysransr bdxyure abouti h: 1D0imi 3@fmhieb| ut e
tetrahydrofuran After conpletion of the addi ti on,
t=butyl methyl ether at 0°C was placed in a sulphonation
_ flask under-argon-gasificationy'treated within 2‘minutes
‘with 673 mg of solid potassium t-butylate and subsequently
10 stirred at 0°C for a further 1.5 hours. ‘Then, the red-brown
heterogeneous mixture was.poured into’ 100 ml of water and
extracted three times with 100 ml of diethyl ether each time.
The'oréanic phaseé were washed twice_with'so ml of water
each time and 6nCe with 50 ml of saturated sodium chloride
-f_“; 15 sélution,-dried ovér magnesium_sulphate'aﬁd.concentrated;.
The residue was suspended in 150 ml of hexane, freed from
':precipitated'triphenylphosphine oxide by filtration (rinsing
with hegané) and the-filﬁréte was concentrated. Low-pressure
" ' chromatography (0.4 bar) of the resulting oil (1.36 g) on
20 silica gel with 3% ethyl acetate/petroleum eéher as the
eluant gave 1.02 g (8l%) of 4-[2-(p-pentylphenyl)ethenyll-
cyclohexanécarbonitrile?as-a-colourléss oil; Rf-values of
. this isomer mixture-(lO% ethyl aqetate/petroleum'ether):
L 0.27 and 0.36.
25 _ _
(b) 956 mg of the 4-[2-(p-pentylphenyl)ethenyl]cyclo-

hexanecarbonitrile obtained were dissolved in 50 ml of



- 67 - the mxture was heated to reflux for 1 hour, then cautiously added

to 290‘n1 of 2N hydrochloric acid and extracted three tines with 100 m of

di 4 | ether each tine. The organic 5’pﬁ seS were washed with 100 m of
krat ed sodi um carbonat e-sol ution, dried over potassium carbonate and
ftrated. Distillation of the residue (19.2 g) gave in the main run

279 (969 of (trans-4-pentylcycl ohexyl)nmethanol as a col ourl ess oi

(purity 99.9%; b.p. [err] nmHg. 10 (b) A solution of 3.69 g of

(trans-4- pegi e QhaxdurpHBdtanel fARdky. 2redtall {ikRNesy! RYosehi ne in 70

m of ‘methylene chloride at [err] was placed under argon gasifi- cation and

treated porpapIadsgn¢drtich 10.0%)NEnS hyidirbgéndted 2% noimadl pdessure

t et rabrononet hane so that the internal tenperature did not exceed [err].

After conplaid aromi tdmpeariiureountiille theo hydgogenhupkskeegamedtand t he

m xture was stirred for a further 18 hours wi.th gradual warmng to room

t enper atur estandstald ubabawts Ihadnkesdnt r Fiddranigny efathecpdbrieor and -

20 the sem -crystalline residue obtained was trit r%hgdﬁgﬁth 200 m_ of warm °

0

Eexane, fiIi%ﬁ?ﬁﬁ%ﬁuﬁ#qﬂaﬁﬂiﬂﬁaﬁ%%ﬂﬁgﬁqqqqﬁ@&ﬁ@“w& - 55R5BN2BWi t h

| i i | T ' 4.7 97 % Of -
(T ana. | - ( br BRETRAARAYES Shrrananidh doid. Bag . 3t Fhs, rededneo (FaolhrL, -
was 25 puri b edh { 4ed NGty Rl S \detly10hicetalte /bRErb18W e ther gave

788 mg. (82%) of 4-[2-(p-pentylphenyl)ethyllcyclohexane-

10 carbonitrile as a viscous colourless oil. . Although in the 'k‘i
thin—layer chromatogram using differentgsqlvent_systems as .
the eluant only a single spot appeared, according to gas
chrohatographic and NMR spectroscopic_anaLysis this material
was a cis/trans isomer mixture (about 1:3).. Two-fold o
15 crystallization of this material from pentane at =20°C finally “ff'\“\
yieldéd trans-4-[2- (p-pentylphenyl)ethyl] cyclohexanecarbo-
nitriie-of sufficient.purity.(accordingiﬁohgas chromatbgraphic
analysis 98.8% of tréns.comPOund and. 1.2% of cis compound);

“m.p. 22.4°C, cl.p. (N-I).-14.1°C.

(c) A mixture of 567 mg of trans-4~[2-(p—pentylphenyl);
~ethyllcyclohexanecarbonitrile and 20 ml of a 10:1 mixture of
2N potassium hydroxide solution and ethanol was heated to
reflux for 2 hours under argon gasification in a round.flask
25 provided with a reflux condenser. The cooled mixture was
diluted with 20 ml of water and extracted twice with 30 ml
of diethyl ether each time. The separated aqueous phase was

acidified with about 20 ml of 2N sulphuric acid and extracted



(c) A m xture of 18.9 g of 1-nethoxy-3-(trinethy|siIyI-
oxy) -1, 3-but adiene {S. DBanishefsky et al., J. Awer. Chem . -
96, {1974) 7807], 6.4 g of acrylonltrlle, 1Y mm of dibenzoyl
50 m* of benzene was heated to reflux for 23 hours under argon
gasification. "After cooling, the vo- 5 latile constituents (benzene and
excesgacrylonitrile) were renoved-on a rotary evaporator and the residue
was heated to reflux for 2 hours in 100 m of tetrahydrofuran/|I N hydro-

Cimos wiih 1005FE,F g ?hﬁvﬁﬁﬁeg%rﬂ%?%edﬁﬁ S Pachr R e Do
were washed typ Cm:t FhéQQs”‘%:ePé waL {bd | f B b ‘?ﬁc%f"‘slaﬁ: %Qe@ of

sat ur at ed sodlu e solution, r|e over magnesi um sul e and
concen- trat edodi ERCER1HPL8e 0BG B BEch 1dach Gt e A aﬁ.é@‘%v@:‘ nié@n@&i%ﬁm' sted
of 87.9% of 4-cyano-3-cycl ohexen-1-one, of 4.1%1

4- cyano- 2- Gycbumphaﬁelandecaﬁdemtritéab(ﬁTﬁétﬁKMékénﬁﬁHhined 490 mg (81%)

- 3-met hoxycycl ohexanone (a hydrolysis product occurring as an

i nt er medi at e) OfBGEBnSule [ 2F {prbenty Lphdnyl Yatiy Dbyclhhkansdarbakytlie oi |
obt ai ned gave 7.64 g of a m xture of 4-cyano-3-cyclohexen-|-one and

- 4- cyano- 2- cycPRehéxaf- Fodaurbessscrystalmihicly swene ipinifised furttheroby was

di ssolved in 70 m of hanol and hydrogenated in the presence of 764
: recrystalfization fromyﬁexéke. P m

10 ' - Example 6

Those compouﬁds of formula I in which rin§s A-aﬁd
" B signify trans¥1;4-cycldhe2ylene,-xl'signifies'the-ethylene
'group -CHZCHZ- énd'xz signifies the ester group -CQO-.can bé
e '15['manufa¢tured in a'panner analogous to that described in

Example 1.

‘The trans-4-[2-(transé4-alkylcyclohexyl)ethyl]cyclo-
N, : 'hexaneéarboxylic acids used as the starting materials can be
20 prépared'és illusﬁrated'hereinafter on the basis bf-the

pentyl compound:

(a) 3.79 g of lithium aluminium hydride were placed in

e 100 ml of'absoluté tetrahydrofuran under argon gasification-

25 and treated within 30 minutes with a solution of 19.83 g of
trans-4-pentylcyc1ohexanecarboxylié acid in 100 ml of

absolute tetrahydrofuran. 'After completion of the addition,



of 10% pal | adi unf carbon at normal pressure (hydrogen uptake 1425 nl). After
filyration of the catalyst, washing with nethylene chloride, concentration_
of ¢ filtrate and bul b- 25 -tube distildati-on [err] nmfg), there were
(ﬂneiépd 5.45 g (70% of 4-cyanocycl ohexanone as a colourless oil; Rf-value
[to ne/ ethyl acetate (3:1)]: 0.25. - 69 - (d) 9.6 g of

t ri phenyl (et hoxymnet hyl ) phosphoni um chl ori de were suspended in 50 ml of
t-butyl nethyl ether under argon gasification and treated portionw se at
[err] with 3nd9mixehre wa®! héabed a6s| H@F1ub Ul at chour) tt@lert FEYtAloudN yof

the addition, the mxture was stirred-at 0 to [err] for a further 30

m nut es andaaaea tbez2doenl oo AN, hypdwrdétal dayld el D garde Gixtrdcted chiee
treated dropwise within 10 mnutes with-a solution of 2.30 g of

4- cyanocyclummganwmehlhOQOmh10ﬁfdiethuylethgtueach)timdmn Thel wrgandgi ng t he

Internhal tenperature should not exceed After | eti on_of the
addi ti on5 tﬁbaﬁgﬁlVéF?oVF%F%ﬁg%iﬁhx¥Qﬁeﬂ- vﬁ#ﬁﬁiﬁﬁ%ﬁ[ djumg (g xPonated f or
a further 2 hours. of a 2% sodi um h en carbonate solutlon ver e
subsequentl?oéﬂﬂéananﬁr%ﬁ@ Q¥ r%ﬁ%ﬁF%&HﬂxgéF

twi ce-with f. dieth h The hases were
washed. wi tﬁgggk#aa.oga?% t?%tgﬁsg% uH’ﬁ aq'%ailﬂ %3% “ﬁ%&u&er ot
potassi um cgpbe- 4 (96%) of (trans-4-pentylcyclohexyl)methanol as a

coleurless oil (purity 99.9%); b.p. 89°C/0.2 mmHg. ~

~ (b) A solution of 3.69 g 6fl(trans-4-pentylcyclohexyl)f'
methanol and 5.51 g of-triphenylphpsphine in 70 ml of
' methyiene chloride at_f30°C_was.placed.under argon gasifi-
cation and treated portionwise within 15 minutes with 7.30 g
15 of_solid;tetrabromomethane so that the internal temperature ﬁﬁ"
did not exceed -20°C. After completion of the a@dition,-the |
cooling bath was removed and £he mixture was stirred fof a.
further 18 hours with gradual warminé to room temperature.
The mixturexwas_then concentrated on a rotary evaporator and T
20 the semi-crystalline residue obtained was triturated with - ~ -
200 ml of warm hexane, filtered and the concentrated filtrate
was chromatographed with hexane on a column of silica gel.
There were obtained 4.79 g (97%) of trans-l-(bromomethyl)—
-4~-pentylcyclohexane as a colourless liquid which was
25 purified further by distillation; b.p. 82°C/0.08 mmHg.
(c) A mixture of 18.9 g of l-methoxy=-3-(trimethylsilyl-

oxy)-1l,3-butadiene [S. Danishefsky et al., J. Amer. Chem.



nate and concentrated. The residual sem-crystalline orange oil was
triturated with 400. ml ~of hexane, cooled to 20 [err] and freed from
preci pi tated triphenyl phosphine oxide by-fié8ration (rinsing with cold \_
hexane) : Low pressure chromatography (0.4 bar) of the concentrated residue.”
on silica gel using 10% et hyl acetate/petroleumether as the eluant gave-
1.60 g-~(56% of 4-(nmethoxynethyl ene)cycl ohexane- 25 carbonitrile as a
colourless oil (purity 97%. (e) The

4- (met hoxynet hyl ene) cycl ohexanecarbonitril e ob- talned was heated to refl ux
for 1.5 hourssbe.106,n(1874) 78071 et 6 ahygtraf acryIPENahla 0 dRCmMse ofci d
(4:1). The cooled m xture was then poured into 50 m of water and extracted
three times widihepgoyl pergxideyandt}R mkRHh Rengeneryias;

hed with 50 m of d m
\é\g; go\rll\%feeso\lMGPFOR3 HPP%B %tég%%‘ég?%?% S’g{‘g{gtné e UQ%O%%I%W
wer e obtained,1l I |
chr omat ogréphllétgﬁﬁl §§P§&58ﬁ’?§? n%@%ﬁ%fag& ’%Eure o‘%%nqt%glgﬁs%gﬁd
- trans-4-cyanogygl ggﬁx egaEP?ég#ng réﬁfa&ép ke 'feei &gnygs:hégkeaThls

mat eri al was use e fo ction w thout I tional

purification. t &%hu&sfbkobuﬁaﬁéstbﬂl1@@&&ﬁlé$fkéaﬂahyarofuran/ln hydro-
C.I S-4- cyanocyc onexanecar OX-

chloric acid (4:1). The cooled mixture was subsequently.

< extracted three times with 100 ml of methylene chloride each
~ | 10 time. The organic phases were washed twice with 100 ml of
water each time and once with 100 ml of saturateGISOdium _
chloride solutlon, dried over magnesium sulphate and concen=
."trated. There were obtained 10. 3 g of a yellow oil which
Mifﬂ; ' cehsisted of 87.9% of-4—cyano—3-cyelohexen—lfone, of 4.1%
- 15 of 4-cyan6-2-cyclohexen—l-ene'and of 2.7% of trens~4-cyano—
-3-methoxycyclohexanone (a hydrolysis product occurring as
an intermediate).- Bulb—tube distillatiou (130—14o°c/o 27~
-0.15 mmHg) of the oil obtalned gave 7.64 g of a mixture of
A, ’ 4—cyano-3-cyclohexen-1—one And'4-cyano-24cycIOhexen#l—one
20 as an orange.crystallizing oil. This oil was dissolved in
70'ml of ethanol and hydrogenated in the presence of 764 mg
of 10% palladium/carbon at normal preesureT(hydrogeﬁ uptake -
1425 ml). After filtration of the catalyst, washing with
methylene chloride; concentretion of the filtrate and bulb-
25 -tube distillation (130-150°C/0.1l mmHg), there were obtained
5.45 g (70%) of 4-cyanocyclohexanone as a colourless oil;

Rf-value [toluene/ethyi acetate (3:i)]: 0.25.



al dehyde 0. 36, trans-4-cyanocycl ohexanecarboxal dehyde 0.32. 15 (f) A
solutlon of 1.34 g of 4-cyanocyclohexaneggrbax- al dehyde (cis/trans _
yre) in 40 mM of 0.1N nethanolic potassium hydroxi de sol uti on was \_}~

¢d portionwi se at [err] under argon gasification with 378 ng of solid
boro- 20 hydride. After conpletion of the addition, the m xture
wa t|rred at [err] for a further 20 mnutes, then 50 m of water were
aﬁ?ed Snd the m xture was extracted three tinmes with 50 ml of nethyl ene

chl oride eaghyti diAs@ER a
water each fd‘ n?’l ﬁg%t\}gh rragnesﬁﬁ% Sul phgﬁgpggggcgﬁggﬁt ?g%giaé

Low pr eSSfoﬁ‘eﬂ"QE@éé&ﬂiﬁJ% (50 mibaDd ua-fbdﬁye. methglaethelr andekr! aegogel
mnth chl orof ornf et hyl- acetate (1:1) gave 1.22 g (909 of. 4-

(hydroxynegisdﬁinaﬁiﬁheﬁanbdammmtadlpdn;ﬂbnmmse a& 21036 whoht 3. 397¢ of1

m xture of the two epiners) as a colourless viscous oil. This material was .
used in Shesobidcpwt@ﬁsbslyliatbmlﬁtemuthfﬁm WP&G@-PPCQ@ She agdiGirbe of
4- (hydroxynethyl clo--5 hexanecarbonltrlle (chlorofor ethﬁ ggcetate

h

(1:1)]: 0.%me 9 waptatigrpd at Q 40 G Corfoss a Tugther; 3 nutes
Y Y g “ytae‘fx L0 BRSSP g 519y HeRedolgnBols iRYELline ves
was treated dropwise within 10 minutes with a solution of
2.30 g of 4—cyanocyclohexanone in 20 ml of t-butyl methyl
10 ether. In so doing the internal temperature should not \\,)

exceed.Sﬁc. _After completion of the addition, the now
yellow-orange-mixture was warmed-to 25°C-and'stirred for a
further 2 hours.: 50 ml of a 2% sodium hydrogen carbonate
solution were subsequently added and the separated aqueous
15 phase was extracted twice-with-so ml of diethyl ether each %fﬁ\\\:
time. The organic phases were washed with 50 ml of satu- ~
rated sodium.chloride solution, dried over potassium carbo~
nate andiconcentratedi The residual semi-crystalline
orange oil was triturated with 406 ml of hexane, cooled to . ~b~§
20 =20°C and freed from precipitated triphenylphosphine oxide ~ 5
by filtration (rinsing with cold.hexane) iow—pressure
chromatography (0 4 bar) of the concentrated residue on
silica gel using 10% ethyl acetate/petroleum ether as the
eluant gave 1.60 g (56%) of 4f(methoxymethyiene)cyclohexane—

25 carbonitrile as a colourless oil (purity 97%).

(e) The 4-(methoxymethylene)cyclohexanecarbonitrile ob-

tained was heated to reflux for 1.5 hours in 100 ml of




10 portionwi se at roomtenperature and under argon gasification with 6.,
g of p-tosyl chloride. After stirring at roomtenperature for 3.5 ho{ Qb
(forgmtion of a white precipitate), the -m X&Qure; cooled to [err], wa
treated"with about 2 ml of water, cautiously made acid with about 7 m of ;-
concentrated 15 hydrochloric aC|d and extracted three times with 30 nl of
di et hyl™ et her each tinme. The organic phases were washed with 50 m of

water and 50 m of saturated sodium chloride solution, dried over magnesi um

sul phate and concentrated, 2. 31 of sem_-crystalline oil renalnlng behi nd.
Low pres- 20 teEFah¥arefarap/ ﬁﬂg Horish asdd d4sil)ei | The gerledi ng

30% et hyl acet at etroIe ether the uant gave 1.06 (429 of
trans-4- (tosyl § “?é? 94 mle, Vates epd extracted

g?/;szlal(ltlo?ylngxyrre?h%cyc %yg(adn)ec]gr%oh e?ﬁlﬁ( gpfrg%ac@oﬁ:&ﬁ‘ﬂ'esgh?i scous
ail . R -3l Ugsadnfed shduds %%‘vﬁésh%%%&&f‘@oeme% vale2"3aR' 88Ufy 0 2.

cis product 0 1 ng of magnési um Shavi ngs wer

covered with g néa@&r@éé&'é&&iﬁ:@t & Wadbonader serla%aoaasaétaat bOQr

treated with a crystal of iodine and then treated at reflux tenp- 5 erature
with a sol utisagnésH@f swlghate aifd |cdivenBraidd.l ) ThedeP@oi) bvehehagane

[from paragraph (b)] in 7 nl of absolute
1.35 g (94%) of a colourless oil which, according to gas
- chromatographlc analysis, contained 92% of a mixture of
o~ 10 the cis- and trahs-4—cyanocyclehexanecarbexaldehydes (in the
ratio of about 1l:1). ' This material was hsed in the.following
reddctien without additional purification; Rf-values
[toluene/ethyl acetate(3:l)]: cis-4-cyanocyclohexanecarbox-
N\ ) aldehyde 0.36, trans-4—cyanocYclohexanecarboxaldehyde 0.32.
15 | |
'(f)' A solution of 1.34 g of 4-cyanocyclohexanecarbox—
aldehyde (cis/trans mixture) in 40 ml of O.IN methanolic
potassium hydroxide solution was treated portionwise at o°c
\_/ ﬁhder argen'gasification.with 378 mg of solid sodium boro-
20. hydride. After completidn of the-additiOn, the mixture was
'stirred at 0°C for a further 20 minutes, then 50 ml of
water were added and the'mixture was extracted three times
w1th 50 ml of methylene chloride each time. The'organic
> phases were washed twice with 50 ml of water each timeé, dried
| 25 over magne51um sulphate and concentrated. Low-pressure
chromatography (0.4 baf) of the residual oil on silica gel
with chloroform/ethyl acetate (1:1) gave 1.22 g (90%) of 4-

- (hydroxymethyl) cyclohexanecarbonitrile (likewise as an about



t et rahydr of

uran. After conpletion of the addition, the m xture was heated

to reflux for a further 45 mnutes. 10 7 The m xt.ure,, cooled to N
[ 7k, . was subsequently treated with 007 7H G&f a 0.1N solution of dilithju
. tetL4dchl oro- cuprate (prepared according to M Tanura et al., Synthesis

1971 ,-/303)
tr

In tetrahydrofuran and treated with a solution of 587 ng of

- 4- (tosyl oxymet hyl ) cycl ohexanecarbonitrile in 15 9 ml of absolute

tetrahydrofuran. The m xture, warnmed to [err], was stirred for a further 21

hours, then ispaifctudd oMb tWo wpimkrsat asahcdodoupless ehsosusecoil.

solution and extracted three tines with 50 mt of diethyl ether each tine.

The or gani ¢ Fhics emtearialvasisedised inS@hel fofllowtiingatody2atiendwvibheottori de
sol ution, ‘dried over magnesi um sul phate and concentrated. Low pressure

- chr onat ogr apfyritens pweidfigatdien .r eREgyalye 9ﬁ|ﬁcéhgéFOﬁymﬁthvégchglo-

acet at e/ petrol eum et her gave, hesides a |lg mount of cOuggggg 8rgguct

trans-1 - (br

shopidaiia deRLoRatara/ ethy Ingcesateod s

iy _
trans-4-[ 2-( {Nw:é-pent | cycl ohexyl ) et hyl ] cycl ohexane- carbonitrile [353

ng of trans-

t*hyl ) cycl o- hexanecarbonitrile could be recovere

with 30% et hyl acetate/. - 73 - petroleumether]. A single
recrystallization from5 m of nethanol yielded 96 ng of .

trans-4-[2- ({g@ns- 4 %ﬂdﬂi%'d%‘ 1.20 g of the 4- (hydroxymethyl)-cj(clo-

10

15

hexanecarbonitriie obtained in 5 hl of pyfidine'ﬁas treated
portionwise at room teﬁéerature éﬁd‘uhder argdn gasific;tion
with 2.46 g of-pfﬁosyl.chloride. After gtirring-at'room .
temperafure for 3}5 hours-(formatién of a white.predipitate),
the mixture, cooled ﬁo o°c, was treated wiﬁh about 2 ml of
Watér,.céﬁtiously made acid with éboﬁt 7 ml of.concentrated
hydrochloric acid and extraéted_;hree timeé'with 30 ml of

diethyl ether each time. The organic phases were washed

_with 50 ml of water and 50 ml of saturated sodium chloride

20

25

~solution, dried over magnesium sulphate and concentrated,

2.31 g of semi-crystalline oil_remaining‘behind. Low-pres- -
sure chromatography (0.5 bar) on 480 g.of silica gel using
30% ethyl aéetate/petroleﬁm.ether as the.eluant gave 1.06 g
(42%) of ﬁrans-4—(tosflpxymethy;)cyélohekanega:bonitrile as
a colourless cyrstallizing oil fmfp. 84-85°C) and.l.03 g
(41%) of cis-4-(tosyié#fmethyl)cyélphexanecarbonitrile_as a
colourless viscous oii, Rf-values (30% ethyi acétate/.

petroleum ether): trans product 0.25, cis product 0.20.

of

d

gij

X7



hexyl ) et hyl | cycl ohexanecarbonitrile as colourless crystals 5 (purity
99. 98@@ > solid-solid transition [err], mp. [err], cl.p. [err] (nenmati
()N~ The nitrile obt ai ned can be sapoanlqd to trans-4-

-[2-(trans- 4- pentylcyclohexyl)ethyl]cyclohexanecarboxyl|c 10 acid in a
manner anal ogous to that described in Exanple 5(c) \ with 2N potassi um
hydr oxide sol ution and ethanol. Exanple 7 15 A mxture of 3 g of.
2-chl oro-4-[err](trans-4-heptyl- cycl ohexyl)carbonyl ] oxy7benzoi ¢ aci d
p- car boxyphenyl -ester, 40 ml of benzene and 0.7 ml of. thionyl chloride was
heated to b0|I(hk]f(n1%ilﬂﬂnQ§ m&&¥ﬁ§ﬁ§maﬁ538%86§swﬁﬁﬁoﬁ?VeEﬂﬁdV%E@ Hehe
distilled off ‘vac o and t he resi due vas t.aken 25_m _of

t ol uene each t? aeﬁntPﬁgerTﬁEggpug351¥ﬁcatlon treated

T A LT A PR e
henzene andgt tﬂ.gr.dée %"s%%tft‘io% oF gtB'SORgOBfthQnQ Qf-(bromomethyl)-—.

3- chl or o- 4- ni trophenol . of pyridine. "The reaction m xture was

stirred overnighipait 1%&&*@@ Jierom pharhgiabht MBN]PLHr 0nlnéP absolutd
- 1ce-cold dllute hydr ochlorlc acid and extracted w th diethyl
tetrahydrofuran. After completion of the addition, the

mixture was heated to reflux for a further 45 minutes.

10 . The mixture, cooled to -78°C, was subsequently treated
with 0 7 ml of a 0.1IN solution of dilithium tetrachloro—
cuprate (prepared according to.M. Tamura et al., Synthesis
1971, 303) in tetrahydrofuran and treated with a solution of.

j,}w | 587-mg of trans-4-(tosyloxymethyl)cyclohexanecarbonitrile in

| _Li . 15 9 ml of absolute tetrehydrofuran. The mixture, warmed to
| ~l5°C; was stirred_for a further 21 hours, then treated with
“about 10 ml of eatureted ammonium chloride solution and
extracted*three'times uith 50 ml of diethyl ether each time:
\_ The organic'phases were washed with 50 ml of saturated

| | 20 sodium chloride solution, dried over magneeium'sulphate'and
concentrated. Low-pressure chromatography (0.5 bar) of
the residue on silica gel with 3% ethyl acetate/petroleum
ether gaée, besides a large amount of coupling product of
trans-l;(bromomethyl)-4-pentylcyclohexane,'164 mg (28.5%) of

25 trans-4-[2-(trane—44pentylcyclohexyl)ethyl]cyclohexane¥
carbonitrile t353 ng of trans-4-(tosyloxymethyl)qulo—

hexanecarbonitrile could be recovered with 30% ethyl acetate/



ether. The extract was washed four tinmes with 50 mM of 3N hydrochloric acid
each time and once with 50 mMl of 2N 5 -sog@umecar bonate sol.ution, washe

neptral with water, dried- and concentrated. The crude

d _

a4

2{ ro-4-[err][(trans-4-heptyl- cycl ohexyl)carbonyl | oxy[err]benzoic a
PX< chloro-4-nitro- phenoxy)carbonyl ] phenyl ester (3.2 g) obtained was
chréoma- tographed on silica gel with hexane/di oxan (volune ratio 10 3:1).:
The fractions which were pure according to thin- -|layer chromatography (1.8

g) were recrgaimd]lemmeéﬁiwrde f aomiaglel receystalliepti¢f- frohed ril of.
(N-1) [err] The 2-chloro-4-Terr] [(trans-4-heptyl cycl ohexyl)carbonyl]-
oxy[err] benmﬁﬂnmmni(anl@@ﬂb@ﬁypﬂenﬁlt§99§r4a§§d(&sanhe4sP@ntthy@hmer|aI
was prepared as follows m xture of _20.61

2- chl or o- 4-[hﬁﬂﬂ%RﬁﬁhﬁﬁéﬂﬁCH@EF?PBGG?GPSHE%VF}SaFEoﬁ?l?B?&?%?rT%%ﬁE%#% aci d

[prepared I n a mann analo s t describe anpl e
3% B T5 ROLIA ERLS FrERPSEFAB 485 FEAtBUP oot 1eng

for 1.5 hour thlonyl chl ori de were distilled off i

vacuo and thé‘ résﬁ%\g%ﬁﬁ%ﬁéa ‘twice with 20 M of toluene each tine

concentrated each 25- tine. (b) The crude 2-chloro-4-

[ (trans-4-heptyl cycl ohexyl)- .carbonyl oxy_7vbenzoyl chloride obtained was - ®

di ssolved inii) = The nitrile obtained can be saponified to trans-4- '

(b)], 70 %

10

15

20

25

-[2-(trans—4-pentyloyolohexyl)ethyl]cyclohekanecarboxylic-
acid in a manner analogous to that described in Example 5(c)

w1th 2N potassium hydroxide solution and ethanol.
Exgggle 7

A mixture of 3 g of 2—chloro—4—/ [(trans—4-heptyl—
cyclohexyl)carbonyl]oxy 7benzoic acid p-carboxyphenyl ester,
40 ml of benzene and 0.7 ml of thionyl chloride was heated

to boiling for 2 hours, Benzene and excess thionyl chloride

‘were distilled off in vacuo and the residue was taken up

twice in 25 ml of toluene each time and concentrated each

time.

The crude 2-chloro-4-[ [(trans—4—heptylcyclohexyl)—

carbonyl]oxy 7benzoic acid p-(chlorocarbonyl)phenyl ester

obtained was dissolved in 70 ml of benzene and then added

dropwise to a solution of 1.04 g of 3-chloro-4-nitrophenol
in 30 ml of pyridine. The reaction mixture was stirred

overnight at a bath temperature of 65°C, then poured into

15

n
and



-75- 100 m of benzene and then added dropwi se t0o a solution of 6.61 g of
p- hydr oxybenzal dehyde in 110 nl of pyridine. The -resulting suspension )
stlnlgd for 6 hours at a bath 5 tenperafuré4of=[err] then poured int
~ice-cold dilute hydro- chloric acid and extracted with diethyl ether.
extract was washed in sequence twice with 100 m of 3N hydrochloric aci
each tAnme, once with 200 ml of water, three tines with 50 M of ice-cold
sodi um hydroxi de solution each tinme, once 10 with 50 m of saturated sodi um

Concontrat od, YREES LA Uhn AvAERETaCiLY ARiartmd o¥Stered (ufth Wppr:
crude 2-chl or ﬁe[re”lmugmgc% BeB! ¥heke .?seﬁf'%n%é Jith 5o mLof

carbonyl ] oxy_ en20|c aci heny

di ssol ved in %%On%r%h%ﬂenaciaoeabhoémensﬁa bREE oM tHesE mUdsg Y opwi se
to this solution within 15 nmin- utes, the mixture warm ng slightly. The

m xture wasg Sidoditeh carbanhtet ben.uﬂﬁom, Nwashedt hettidl wiEwdtesk j rayigani c
mat- 20 erial was filtered of f under suction and the filtrate was
concehtrated.dﬁhecmusbd&zamaﬂ.suspendeddéanahboraﬁﬂblﬂé(tm&ns¢ﬁﬁhépnyl-
obt ai ned .was suction filtered. The regi due was washed neutral with water on
t"he suction. fmmniohgw&lﬂsarbpyyﬂipxythenzgﬁca@@i@n@-E($m¢hﬂqx91ﬂrninnpwmm
14.6 g of 25 2-chl oro-4- 5

[(trans- 4- hepE?FE?EW@ﬁé%?PP&& BBﬁ?Yﬂo%?FSFrf3 %eﬂko@%t%k¥%ﬂﬁmﬁhﬁﬂﬁ%yﬁﬁényl

ester; mp. (%Agééﬁi o%r% i%£°8e§ Q&Lﬁ ﬂLx Pdiéﬁgn)(¢§iu4e ratio
p.

10 3:1). The fractions which were pure according to thin-
41ayer7chromatography (1.8 g) were recrystallized twice

from ethyl acetate; m.p. (C-N) 138°C, cl.p. (N-I) 237.5°C.

P The,2-chloro-4-£f[(trans-4-h¢ptylcyclohexyl)éarbonyl]—
- :f\f' - 15 oky;7benzoic acid p-carboxyphenyl ester used as the starting

. material was prepared as follows:

(a) A mixture of 20.61 g of chhloroé4-i—[(trans—4-heptyl—
cycloheXyl)carbonyl]oxy_7behzoic acid (prepared in a manner
20 'analogouS-to that described in Example 1l(a) and (b)]( 70 ml
. of beniene.and 8 ml of thionyl chloride was heated to
boiling for 1.5 hours. Benzene and excess thionyl chloride
were distilled off in vacuo and the residue was diluted
. | - twice with 20 ml of toluene each time and concentrated each

25 time.

(b) The crude 2-chloro—4-£—[(trans—4—hepty1cyclohexyl)—

éarbonyl]oxy_7benzoyl chloride obtained was dissolved in



- 3-chloro~4

- 76 - The follow ng conpounds were nanufactured in an anal ogous manner:

5 = 2-Chl oro-4-[err](trans-4-heptyl cycl ohexyl)carbonyl] - i

(] benzoic acid 3-chloro-4- [[(p_(2 -;?sdl_cyano 1- net hyl - Xl
phenoxy] car bonyl | phenyl ester; (CGN) 95.5C, cl.p. (N1) [err]
gro-4-ferr] [(p- hexylphenyl)carbonyl]oxy[err]ben20|c 10 acid :

p- [£3- chl oro- 4- ni t r ophenoxy) car bonyl ] phenyl ester; mp. (CS) 98C, phase
transitions S-S 104. SC and S-N 129.5C, cl.p. (N1) 235C;, 2-chloro-4- [err]
(p- hexyl phenyl ) car bonyl ] oxy[ err] benzoi c_ acjd

3-chl or o- 4- pp@pm@zoé RYeRe-20dethgn 29889 (FRARYYAS ?Esa(ﬁﬂﬁﬁﬁﬁfplﬁﬁenl

(p- hexyl pheflyPFeal B6n% rilx&ws&mé%@%?%d LMD of ek 1T ke
-chl or ?I\fl g ?33@:956 susmpélrxg{)ggc Or O@%BF %&‘%Mmﬁ% e amb%.th( CN 112C, |

cl.p.
[(trans-4-h %ﬁgﬁ%{e{l%e&' 465 bopiydd - wé@rfd@elwaomname hydro-

oro-4 cyanophenoxy) car bonyl | phenyl ester; mp. 194C,

~2'-chloro- e Ea%E]L[:( hE28SadaheRtyh6vad GRped | d LI W dheaXy 1 THee eactiractci d

3-chl or o- 4- f 3-chl or o- 4- ni tr ophenoxy) -

was washed in sequence twice with 100 ml of 3N hydrochloric

acid each time, once with 200 ml of water, three-times with

50 ml of'iceicold'SOdium-hydroxide'solution each time, once L

10 with 50 ml of saturated sodium hydrogen carbonate solution \‘/
- and once with 100 ml of water, dried and concentrated, there

being obtained 19.1 g of crude product.

(c) The crude 2-chloroé4f£—t(transé4—hepty1cyclohexyl)-

15 carbonyl]oxy_7benzoic acid p—fdrmylpheﬁyl ester (19.1 g) ob- vf: fk‘
tained was dissolved in 800 ml of acetone. 30 ml of~Jonés' ; '
reaéent were added dropwise to this solution within 15 min-

| utes, the mixture warming slightly. The nixture was stirréd
for a further 40 minutes, then the separated inorganic mat- k;)'

20 erial was filtered off under suction and the filtrate was
concentrated., The residue was suspended in water and the sus-
pension obtained was suction filtered. The residue was
washed'ﬁeutral with water on the suction. filter and re-
crystallizédffrom acetone, thefe'béing-obtained'l4.6~g qf -

25 2-chloro-4-/" [ (trans-4-heptylcyclohexyl)carbonylloxy_7/-
benzoic acid p-carboxyphenyl ester; m.p. (C-S) 135-136°C,

transition S-N 156°C, cl.p. (N-I) >300°C.



25 carbonyl ] phenyl ester; mp. 198C; '
4-Terr][(trans-4-heptyl cycl ohexyl)carbonyl]oxy[err] benzoic acid .
3-chl oro-4-[(3-chl oro-4-nitrophenoxy) carbony6] phenyl ester; mp. (CGN)
158.50C," cl.p. (N-1) [err] 77

4-Terr] [ (p-hexyl phenyl)carbonyl ] oxy_7benzoic acid 3- : _
-chlow6>4-[(3-chloro-4-cyanophenoxy)carbonyl]phenyl ester; mp. (GN [err]

cl.p. (N1) 251C;, 5 4-[err][(p-hexyl phenyl)carbonyl ] oxy 7benzoic
acid 3- -chloro- 4 [(3 nethyl 4-ni trophenoxy) car bonyl ] phenyl ester; mp.
(G N 127C, cl. he fgddowing compounds were manufactured in an

.2-chloro-4-[err] (p-hex henyl ) car bonyl ] oxy[ err] benzoic acid .

3-chl or o- 4- [(ﬁ“%?%ﬁﬁﬁﬁ% arbonyl]phenyl ester; 10 mp. (CGN 131C,
cl.p. (N-1) 258C, 4-[err][(p- hexylphenyl)carbonyl]oxy_?benzoic acid 3-
-chloro-4-[err] [p-(2,2-dicyano-|-nethylvinyl)phenoxy] carbonyl [err] phenyl

ter; m (G 1%§ 042 -
gscﬁ{oro 4- eEr]P%p heg§F%ﬁgﬁ ¥c a%%lfoﬁ? eylf%g%%%e%yikgarbo%yl]
2 | Bl ega a ¥ai &y phaﬂa£h§§¢ r,
Lerz] [Rl)(l £ %b%ﬁﬁ?i‘d(ﬁ@lﬂ)& \[Ber@ﬂlbﬂb 4 {)é](g [ Dop¥al 8y aho e

-(trans-4- peﬂhﬁﬂmpﬂeﬁm&yﬂbhr&ohynhphahylcasbexyIlﬁ.pCldc-N) 95 5°c,
4 car boxy- 3-chl orophenyl ester were heated -
cl.p. (N-I) 233.5°C;

_ 2-chloro~4—[f[(p-hexYlphenyl)carbonyl]oxy_7benzoic--
10 acid'p-[(3-éhloro-4-nit:ophenoxy)carbony1]phenyl ester;
m.p. (C~S) 98°C, phase transitions S=S 104.5°C'ahd S=-N
129.5°C, ¢l.p. (N-I) 235°C; _
' 2-chloro-4-/" [ (p~hexylphenyl) carbonylloxy 7benzoic
- acid 3-chioroe4-[[(p—(2;2-dicYano—lfmethylviny1)phenoxy]-
- _\\/ 15 carbonyl]phenYI ester; m.p. (c—ﬁ).154°c or 160°C (2 modi-
fications), (N-I) 239°C; -
,/’4—[—E(p-hexylphenyl)carbonyl]oxy]benzoic acid 3-
-chloro-4-[ (3-chloro=-4-nitrophenoxy)carbonyl]l phenyl ester;
U m.p. (C-N) 112°C, cl.p. (N-I) 255°C; |
20 ' '24chloro-4-Lf[(trans-4-heptylcycl§hexyl)carbonyl]-
02y;75en2016_acid 3-chloro—4-[(3-chioro-4—cyanophenoxy)-
-carbonyi]phenyl ester; m.p. 194°C; _
2bchlbro-4-1-[(trans-4¥heptylcyclohe#yl)carbonyil—
. oxy_/benzoic dcid 3-chloro-4-[ (3-chloro-4-nitrophenoxy)-
25 carbonyl]lphenyl ester; m.p. 198°C;
4-/"[(trans-4-heptylcyclohexyl)carbonyl]oxy 7benzoic
acid 3-chloro-4-{ (3-chloro-4-nitrophenoxy)carbonyl]phenyl
ester; m.p. (C-N) 158.5°C, cl.p; (N-I) 235.5°C;




to boiling for 4 hours with 2.5 g of thionyl

The solvent and excess thionyl chloride were then distilled off in vacuo

and/ resi due was taken 25 up twice«in790 m of toluene each tine and
co rated each tine. 78 The crude
4 ans- 4- pentyl cycl ohexyl ) - 4- bi phenyl - carboxylic acid

3-chtoro-4- (chl orocar bonyl ) phenyl ester obtained was dissolved in 150 mi
benzene and then added 5 dropwi se to a solution of 1.2 g of

2t C["ﬁf? i’f over ni ght “mw %&fﬁneﬁwﬁ%%ﬁﬁ%—?%%n?fﬁ“Eﬁééa%fte'r r ;ﬁﬁ
100 fg%ﬁ éﬂq?% h
The ext?ac?o§g§&%g§% ?y | NeS 0 n1 o?qggh%§g§g§%F§%lgtagrd

each tinme
evapor at ed.

cT1%t h(@.qﬁlmod\n tdn 300 (H-10f MmAteey; each tinme, then dried and
e crude 4" - (trans 4- pentylcyclohexyl) 4- bi phenyl car boxyl i c

aci d 3-cgl or o- 4- [ (= £Nf gs<hekylpheriaghonylioxy [/heazpiceacdd @bt ai ned

was chromat ogr aphed ©on silica gel

19:1). The-éhbotoedrs( (Brméthel-ol-aiinpsiphenoxydcasbdinyd lphenyiln es&eys

chromat ography (2.8 g) were recrystallized twice fromethyl acetate; mp.

(GMlﬁwmw.mmmnqmm@mmm@mnc..
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2=-chloro-4 -/ [(p-hexylphenyl)carbonylloxy 7benzoic
acid 3fchloro-4—[(pfcyanophenoxy)carbonyl]phenyl ester;
m.p. (C-N) 131°C, cl.p. (N-I) 258°C; . '

- 4-/" [ (p~hexylphenyl) carbonylloxy_7/benzoic acid. 3-
-chloro-4—if[§-(2,2-dicyano—l—methylviny1)phenoxy]carbonyl_7—-
phenyl ester; m.p. (C-N) 118°C, cl.p. (N-I) 276.5°C;

' 2—chloro-4-[f[(p—hexylpgenyl)carbonyl]oxy_7benzoic
acid p-[‘[p—(2,Z-dicyano—l-methylvinyl)phénoxy]carbonyl;7— a
phenyl eéter; m.p. (C-N) 145.5°C, él.p..(ﬁ-I) 276.5°C.

' Example 8

3.6 g of,4'-{trans-4—péntylcyclohexyl)—4—bipheny1-
carboxylic acid'4-carpoxy43-chlorophenyl ester were heated
to boiling for 4 hours with 2.5 g of thionyl chloride in
150 ml of beﬁzene. The solvent and excess .thionyl chloride
were then diStilledsoff in vacuo and the residue was takén'
up twice in 50 ml of toluene each time and concentrated each

time.

chloride in 150 m of benzene.

of

with toluene/ 15 acetone (volune ratio

. ;éF*»\



20 The 4'-(trans-4-pentyl cycl ohexyl)-4-bi phenyl carboxylic
4- car boxy- 3- chlorophenyl ester used as the starting material was
as fioldows: (a) “In a manner anal ogous-to78 hat described in Exa ;
7 g'of 4'-(trans-4-pentylcycl ohexyl)-4-biphenyl carboxylic acid were
converted with thionyl chloride into the acid chloride and this was
esterified wth 3.1 g of 2-chloro-4- - hydr oxybenzal dehyde. There were
thus obtained 7.7 g of crude

3-chi oro-4-Tormy! phoflt Siras ¢L°LEFeRs %?ﬁ’ﬁ%#iaf%*%wg “SroiRhegyL-
o oeot oge o ?ﬁ&ggkgﬂﬁc(Qéi&a§-8ﬁ1345£@L éhiégﬁogous tdﬁ%mu descrlb00 &

of acetone w reagent 1n a nanner ed in
Exanpl e 1, pappgadnbd(Ris a'hgsswé& £ - 140 ANE-d B&H2dne Hhd then added
.cyclohexyl) 4- bi phenyl car boxyl i c acid 4-carboxy-3-chl oro- phenyl ester
obt ai ned wgs Jeopeise tb waselubion nef D! g avf t Ireckloto-ot+riidrdophernidlein
dried and used without additional purification. 15 . The fol | owi ng
conpounds wer dleemdf aft drpdpynidinenal Theusixturewas stirred at 65°C
-(Trans-4-pentyl cycl ohexyl) - 4- bi phenyl car boxylic acid
3 chl or o- 4- [ ( 9velrndght4- §9aaom@ﬁe£y;%é¢ b iy XtEres\9f 500 ml.of ice-water

and 100 ml of-concentrated-hydrcchloriclacldfand extracted

with diethyl ether. The extract was washed three times with
10 100 mi of 3N hydrochloric acid each time and three times with
200 ml of water each.time, then dried and evaporated. The
“crude 4'-(traﬁs-4-pentylcycidhexyl)—4-biphenylcarboxylic
acid_3-chloro-4-[(3-chloro—4-nitrophenoxg)carbonyl]phenyl
P ester obtained was chﬁomatographed on silica_gei with toluene/
- \QE: 15 acetone (volume.raﬁio 19:1). The fractions which were almost
pure according to thin-layer chromatography (2.8 g) were
recrystallized twice from-ethyl acetate; m.p. (C-N) 132°cC,
cl.p. > 250°C (decomposition).

20 The 4'- (trans-4-pentylcyclohexyl)-4-b1phenylcarboxy11c
acid 4-carboxy-3-chlorophenyl ester used as the starting

material was prepared as follows:

. - (a) In a manner analogous to that described in Example 2,
25 7 g of 4'-(trans—4-péntylcyclohexyl)—4-biphenylcarboxyliC'
acid were converted with thionyl chloride into the acid

chloride and this was esterified with 3.1 g of 2-chloro-4-



20 ester; mp. (GN [err] cl.p. (N-1) 361C
4' 4ty ans-4-pentyl cycl ohexyl) - 4- blpheaylggrquyllc acid 3- ehl oro-4-/
4, \2- di cyano- 1- met hyl vi nyl ) phenoxy] - carbonyl 7phenyl ester;: mp. (C

LR

1 - cl.p. (N—I) about 360C; 25 4" -pentyl - 4- terphenylcarboxylue
-chloro-4-[(3- -chloro-4-cyanophenoxy)carbonyl] phenyl ester; mp.
(C}ﬁb 167C, cl.p. (N1) 372C -80- 4"-pentyl -4-terphenyl carboxylic acid

3-chl oro- 4 [(3- -chloro-4-nitrophenoxy)carbonyl | phenyl ester; ~mp. (CGN)

[e”] el . g}.‘aéawéﬂéggéyae. rhebe Wpd v ﬂuF%BtE‘iE)&leﬁaﬁb?X&' bg acid

3-chl oro- 4 T or O- ano henoxy car bon phenyl ester mp. (CGN
[err] cl.p.ckdid )4 BOAGars=41peht ﬁay@mh@&yﬁmamhgwheayaeaeba hhiero-4-[ (3-

-chl or o- 4- nltropheno y carbonyllphenyl ester; (GN 10 err] (NI) >
[err] 15 204 3-chloro-4-formylphenyl ester. o
5 _
(b) The ‘crude aldehyde obtained aécording to paragraph
(a) wasioxidized to the carboxylic acid in 1500 ml of acetcone
with Jones' reagent.in.a“manneryanAIQggus to that described
‘in Example 1, paragraph (b). The crude.4‘e(trans-4-pehtyl— \
10 cyclohexyl)-4—biphenylcarboxflic acid 4-carboxy-3-chloro— - \uj
phényl'ester obtained was washed with water and methanol on

the suction filter, then dried and used without additional

purification. . -

15 . The following compounds were manufactured in an jﬁ‘p"*

analogous manner:

4'-(Trans-4épenty1cyclohexyl)—4—bipheny1carboxylic
acid 3-chloro-4-ﬁ(3-chloro-4—cyano§henoxy)carbonyl]phepyl
20 ester;. m.p: (C-N) 133°C, cl.p. (N-I) 36l°C;
4'-(tﬁans-4-penty1cyciohexyl)—4—biphenylcarboxylic
acid 3-chloro-4-£f[pf(2,2—dicyano-l-methylvinyl)phenoxy]-
carbonyl_7phenyl ester; m.p. (C-N) 168.5°C, cl.p. (N-I)
about 360°C;
25 ' 4"-pentyl-4~terphenylcarboxylic acid 3=-chloro-4-[(3-
ﬁchloro-4-cyanophenoxy)carbonyl]phenyl ester; m.p. (C-N)
167°C, cl.p. (N-I) 372°C;



-81- CLAIM5 1. Conpounds of the'general formula 5 [err] [err] 10 | 2
wherein X signifies.a single coval ent; bond or-the ester. group. -COO;

[errK,sig- 15 © nifies a single coyal ggt hond, the ester group -
the ethyl ene group [err] or, insofar  as [err? signifies the ester gro
-COO-, also [err]. [err] 20 ring A signifies a benzene ring or

trans; -1, 4-cycl ohexylene; ring B signifies a. 2 benzene ring ‘or, insofar
as x signifies the ester group -COO and X1 signifies a single coval ent
bond, the ester grou

trans- -1, 4-cycl ohexfﬁ“'e‘%g%t?ﬁf??ﬁapPngcht#g?’e‘%wlﬁe%%ﬁ‘%g‘gﬁh'99?2?1 'gf (3'§| >
benzene ring‘Mgﬁﬁlbro-4-nitrophenoxy)ca.rbonyl]phenyl ester; m.p. (C—N)'
177°C, cl.p. (N~I) > 300°C; |
. 5 4"-hexyl-4-terphenylcarboxylic acid 3-chloro-4-[(3-
-chloro-4-cyanophenoxy)carbonyl]phenyl ester; m.p. (C=-N)
* - 151.5°C, cl.p. (N=-I) 355°C;
4"-hexyl-4-terphenylcarboxylic acid 3-chloro-4~[(3-
'Fchloro-4-nitrophenoxy)carbonyl]phenyl ester; m.p. (C=N)
10 162.5°C,.cl.p. (N-I) > 270°C. '

\\ 15
20

25



Is not linked directly with a further ring * C L M S * -82- via
a g1 nhyl e coval ent bond al so hal ogen, cyanp or methyl; .[ert] signifies
Y.} nitro, 2,2-dicyanovinyl or, insof &L as 5 [err] signifieQ”/’

drogen, also 2,2-dicyano- -1-nmethylvinyl; [err] signifies halogen, 1
ng/" [err] alkyl or, insofar as X has a benzene ring or an ester group’
NAerr] signifies nitro or [err] and/or [err] is 10 di fferent
- from hydrogen, al so hydrogen; and [err] signifies [err] -alkyl or on a
benzene riqgugé%Q.C1-C12-alkoxy. 2. Conpounds according to claim1l1, wherein
X signifies a Singl € coval ent ‘bond, the ester group -COO-, the ethylene
2 group [err] or, .insofar as X signifies the ester group -COO, also
p- phenyl ene and [err] signifies hal ogen, cyano, [err]-alkyl or, insofar as
[err] signifi eCompdedy | ehechy dJetidralsifpimylas nitro or [err] and/or
" [err] is different fromhydrogen, 20 al so hydrogen. '

5. : _ D

ofele

10 ) o | N o _\‘)

wherein x2 signifies a single covalent

bond or the ester group =-COO0-; Xl sig-
e

15 nifies a single covalent bond, the ester | ‘j£<§\\=
. / k - N

group -COO-, the ethylene group -cnzcﬂz-
or} insofar as X2 signifies the estef
group -CO0O-, also p—C6H4-,.p-CGH4-CH2CH2—(
~CH,CH,-p-C.H,, p-C.H,-COO- or -COO-p-C.H,; | o -
20 ring A signifies a benzene ring or trans- :
-1,4-cyclohexylene;. ring B signifies a.

benzene ring or, insofar as-xz signifies

the ester group -COO0- and xl

signifies a
single covalent bond, the ester group -COO-~

25 or the ethylene group -CH2CH2-, also trans-
=1,4-cyclohexylene; Zl, 22 and Z3 sig-
nify hydrogen or on a benzene ring which

is not linked directly with a further ring

TS



3. Conpounds according to claim1l or 2, wherein ring B signifies a benzene
ring. 25- 4. Conpounds.according to,any one-of clains 1 to 3, wherein
[err] 5and [err] dignify hydrogen or at sty wo of [err] and Z3 al so

si gnify- chl ori ne. 83 5. Compounds according to any one of clains 1t

4, wherein [err] signifies hydrogen, fluorine, chlorine, cyano or nethyl.
6. Compounds of the general fornula [err] [err] 10 [err] Il wherein R X
and Y have the significance 15 .given in claiml; X signifies a

singl e coval ent bond, the ester group -COO or, insofar as [err] signifies
the.ester group - CDOViaaASsiqg&e]cqvaﬁqntubond also hadg@gensi gni fi es

henyl ene or trans- 2 -1,4-cycl ohexylene; Z signifies hydrogen
P-P Y - cyano or meythyl, %tze signif:.e% cyano, Y g

e

nitro, 2,2-dicyanovinyl or, insofar as

- 5 vl signifies hydrogen, also 2,2-dicyano-

-l-methylvinyl; Yl signifiés halogen,
cyano, 1 3-a1kyl or, insofar as Xl has
a benzene ring or an ester group or Y2

signifies:nitro or Z; and/or z2 is

N

10 different from hydrogen, also hydrogen;
and RY signifies Cl-Clé—alkyl or on a
benzene ring also C,-C,,-alkoxy.
’/5:3\ 2. COﬁpounas'according'to claim 1, wherein xl signifies a
'”;/f 15 single covalent bond, the ester group -COO-, the ethylene
group -CH2CH2 or,'insofar'as"-x2 signifies the ester group
-C00~-, also p-phenylene and'Yl'signifies halogen, cyano,
l 3-a1kyl or, insofar as Xl signifies p-phenylene or Yz
K,f signifies nitro or Zl and/or Z2 is different from hydrogen,

20' also hydrogen.

3. Compduhds-according'to claim 1 or 2, wherein ring B

signifies a benzene ring.

25 4. Compounds according to any one of claims ‘1 to 3, wherein

Zl, Z2 and Z3,§ignify hydrogen or at most two of Zl, Z2 and

Z3 also signify chlorine.

A



or, insofar as [err] and [err] signify ester groups -COO, also

clains 1 to 6, wherein [err] signifies hydrogen. 5 8. Conpounds according
to any one of clainms 1 to 7, wherein x|l signifies a single coval ent bond,
t he ester group

{4l t
-CoO-, al so%p- cﬁﬂ@ﬂ‘}?gﬁea‘l:g%‘? bnga.fs%%]noc& AQ?SIO ltfr%%ngst P'g gﬁ;#egrv\%%g%anl ai ns

LLo 8, whepal o,Letel o3l pLLES, VA1 QORI CNLAILIML! AP0l edEymOUnds

srgnrfres cyano or
nitro. 15 11. Conpounds according to claim 10, wherein [err] signifies

chlorine and [err] signifies cyano or nitro. 12. Conpounds accordrng to any
one of c@algs 1cbﬁp8unﬁﬁeéflﬁhe general formula

10

II

.wherein_Rl, x?_

15 given in claim 1; xl signifies a single' _ i/ff\\‘

- covalent bond, the ester group -C00- orx,
2

and YZ have the sign;ficance

. insofar as X° signifies the ester group

-C00-, also p-'c_sa4-, p-C¢H, crlzcr:r2 '
-CH2 2”P- CG 47 p—C6H4-COO- or -COO-p-CGH4—;
20 ' ring A signifies p-phenylene or trans- |
-1,4—cyclohexyléne; Z2 signifies hydrogen
-or, insofar as-,xl and xz_signify_este:
_groups -COO-, also chlorine; z3 signifies
hydrogen or, insofar as-x2 signifies the
25 ester group -CO0-, also chlorine; and_Yl
signifies fluorine, chlorine, cyano, methyl
or,.insofar'as Xl has a benzene ring or an
ester group or Y2 signifies nitro, also

hydrogen.

A O A

c ™ Ne; [err] signifies 2 hydrogen or nsofar as [err]:.signifies the 25
-egiey \'\group - , also chlorine; and'[eﬁ%] S|gn|f|es fluorine, chlorlmv/

C /. met hyl or, i nsofar as X has a benzene ring or an ester group or "
Si fies nitro, also hydrogen. 7. Conpounds according to any one of

x



20 [err] signifies hydrogen and [err] signifies 2,2-dicyano-I|-nethyl-
vinyl. 13. Conpounds according to any one of -clainms 1 to 12, wherein rin
signifjies trans-1,4-cycl ohexyl ene. 25 14~ CBApounds according to any on
clahwé 1°to 13, wherein [err] signifies a straight-chain alkyl group.
15. Conpounds according to any one of clains 1 to 14, wherein the alkyl
al koxy ‘group [err] contains 3 to 10 carbon atonms. 16. Conpounds according
to claim 15, wherein the al kyl or alkoxy group [err] contains 5 to 9 carbon
atons. 51 7. Aliquid crystalline m xture containing at |east two
conponent s, vitfer eiCompoundgs acepsddngt ke anupeRen?s ¢kadms ontydundhgrein
formula | defimped . in claiml. 10 18 A liquid crystalline mxture
according to & aiShIPrEdes. h¥ALPERB-of three conponents A, B and C, each of
whi ch con- tains one or nbre conpounds,. wherein conponent A has a viscosity
of at nost - 40 cp, a clearing point of at |east 400C and ‘a

. dielectric anigot %o@&%ﬁ@c&:@di@% E@g%%%no%? "%f EPABRDE e B PaSetferein

dielectric ani sotr _ _ e has_a dielectric
ani sotropy ‘abgMe dihi®iea @l 82hyRe BevAleRt Béndpaghe ester Uy ITb-2

<

or, insofar as-X2 signifies the ester group -C00~, also p-

-phenylene.
10 9. Compounds according to any one of claims 1 to 8, wherein
v signifies hydrogen, chlorine or cyano.
10. Compounds according to any one of claims 1 to 9, wherein
- Y2 signifies cyano or.nitro. |
_ 15 | | .
o 11. Compounds according to claim 10, wherein Yl signifies
chlbrine and'Yz signifies cyano or nitro.
Kw/ 12. Compounds according to any one of claims 1 to 9, wherein

20 Yl signifies hydrogen and Yz signifies 2,2-dicyano-l-methyl-

vingl.

13. Compounds according to any one of claims 1 to 12, wherein
5 ring A signifies trans-1,4-cyclohexylene.
25

14. Compounds.according to any one of dlaims 1l to 13, wherein

Rl signifies a straight-chain alkyl group.

* c L M ] *



cross-over frequency in the total mxture of at most 15 kHz at [err] and

wher ei n conponent C contains at |east .20 gne conpound of fqormula I. 19. A
i qu~grystalline mxture according to cl&& m=18, consisting of at Ieast\ ]
30 i of . conponent A, 3-50 wt.% of conponent B and 5-40 wt. % of -
cong C. 25 20. A process for the manufacture of the conpounds of
forkul& | defined in claiml, which process conprises esterifying an acid -
of the general formula* C L M S * - 86 - [err] 511I. wherein

o1 ) i SO /5o B B, 4O e,
wherein [erighe AGy1€dd a1kRiE gioud @ TdorAaass 3 to 10 carbon atoms.

16. Compounds according to claim 15, wherein the alkyl or

1

alkoxy group R™ contains 5§ to 9 carbon atoms.

17 A liquid crystalline mixture containing at least two
components,;wherein at least one of the components is a com- Y

pound of formula I defined in claim 1.

10 18. A liquid crystalline mixture according to claim 17 con- .\\J
sisting of three-components-A; B and C, each of which con-
tains oﬂe or more compounds, wherein component A has a
viscosity of at most '_ _40'cp, a cleariné point of at
least 40°C and a dieleétfic anisotropy between

‘15 =2 and . +1, component B has a dielectric anisotropy \
below -2, component C has a dielectric anisotropy above (f“a_-
+10, afclearing point of at:least " 100°C and a

cross—-over frequency in the total mixture of at most. _
15 kHz at 20°C, and wherein component C contains at least -

20 one compound of formula I.

19. A liquid crystalline mixture according to claim 18,

consisting of at least . 30 wt.% of component A,

3-50 wt.% of component B and 5-40 wt.% of component C. B
25 _

20. A process for the manufacture of the compounds of formula

I defined in claim 1, which proéess comprises esterifying

an acid of the-general'formula

* C L M s  x




given in claiml, 20 and,.if desired, reacting a.conpound of -fornul
.obtained 1 2 <3 i.n which [err],or [ferr]-signifies bromne w't

(1) cyéplde sodi um cyani de or potassi um-cyaei de. 21. The use -of
C unds of fornmula | defined in claiml1l 25 as dielectric conpou
jlnd|c€“1ng devi ces. . '

COOH
W 5
LI
wherein Rl;.A1 B, xl, Xz, Zl; Zz'and
_ : z3 have the significances given in
~ 16 claim 1, | |
or avreaétivs derivative thereof with a phenol of the general'.
formula | - '
15

v

wherein Yt and-Yz-have the significances

given in claim 1,

20 and, if desired, reacting a compound of formula I obtsined
 in which Zl,'z2 or z3 signifies bromine with copper (I)
cyanide, sodium cyanlde or potassium cyanide.
o 21. The use of the compounds of formula I defined in claim 1

25 as dielectric compounds in indicating devices.

I
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