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Cyclohexane derivatives 5 The invention relates to cyclohexane
derlvatlves processes for their preparati=on and their use as constituents

' i quid crystal materials, especially of dielectrics for liquid crystal

d| spl ay el errerptémfcpa{;éﬂylGlegéygaha@tspl ay elenments, the properties 10 of
‘nematic or nematic-cholesteric liquid crystal naterlals are utilisid to

ef fect a signigdi¥ andsehpmartep HAGtUngpti cal properties, such as |i ght
~transnmission, light scattering, double refraction, reflectance or col our
under the |nfluen§eaqf el gctracdl £f i el ds. The action of such display
ele-,15 nents is based, for exanple, on the phenonenon of dynam c
sc\Tﬁerlng, the deformation of set up[err]phases or the Schadt- Helfrich

effect in the twisted cell. For industrial application of these effects in.
liquid crystal display el enen€yeclbheuadec dextiatatintessi als 20 are required
whi ch have to neet a | arge nunber of require- nents. Particularly

i nportant requirenments are the chemcal stability towards noisture, air and
‘physi cal influences, such as heat;, radiation in the infrared, visible and
ul travi ol etS range and Bhecinventioconriedades dial crekohexsne nderhyativess.

Furthernore, a liquid cg¥stal mesophase in the tenperature range from at

| east [err] t(PQQ9¢§S%§ PFethedl prepeqatdon and [helir dasie ;25| senstifugnts
room - 2 - tenperature of not nore than 70 cP are denmanded_for |iquid :
crystal nateri®f sLigitd ernsbalupageri@dstr iefnecially of dielectrics for

liquid crystal display elements.
For liquid crystal display elemenfs, the-properties
10 of neﬁatic or nematic-cholesteric liquid crystal materials
" are utiliséd to effect a significant change in their optical
properties, such as light transmission, 1ight scattering,
double refraction, reflectance or colour under the influence
of electrical fields, The action of such display ele-
15 ments is based, for example, on the phenomenon of dynamic
| scattering, the deformation of set up(sk)phases or the Schadt-
Helfrich effect in the twisted cell.
| For industrial application of these effects in
liquid crystal display'eleﬁents, liquid crystal materials
20 are required which have to meet a large number of require-
ments, Particularly important'requirements are the
chemical stability towards moisture, air and physical
influeﬁces, such as heat, radiation in the infrared, visible
and ultraviolet range and electrical continuous and alter-
25 nating fields. Furthermore, a liquid crystal mesophase
in the temperature range from at least 0°C to + .60°C and

preferably from - 20°C to + 80°C and a viscoéity at room



Final | y& tsh@e material s must not have any characteristic absorption in th
range of visible light, that is to say 5 they nmust be col ourl ess. A nunbe
of liquid crystal conpounds whi ch neet the_stability requirements demandey
of-{idi.el ectrics for elec- tronic conponen s and which are al so col ourl ess

&
are al feady kngyperatutbese hoel neee thapA70 WP AHre td@n&a@eddféﬂbilélﬁld
stituted phenyl benzoates described in German O f enl egungs- schrif

2,139, 628 and ¢fpstal’ metepbalit whedhbiceltebd wasd vm:lussrﬂﬁ:cy!.bed in
German O f enl egungsschrift 2,356,085, In both of the said categories of

conpounds and:Ednanly,othesekmaWeraeﬂﬁeamaﬁ:Qnﬂpdunws dmayi chapatteridtic
crystal nesophase, 15 there are no individual conpounds which forma |iquid
cry\/stal nendbsorptbphasn thet reangequf ed sibiperkigint, rehgt isoto[eay] to

[err]. Therefore, as a rule, mxtures of two or nore conpounds are
prepar ed i rb ortheytmusbt hencelburdeses whi ch can be used as liquid crystal
dielectrics. - For this 20 purpose, usually at |east one conpound

having a | ow nel ting p6|numbna offe 34 qudichicares A k ecompounda owhé che oepsu the
having a S|gn|f|cantlg gher nelting point_and clear_ point. This usually
gi ves a mi xt ur®tapith Haé‘eﬁuﬁﬁﬁ‘le@ieﬁ&sp emanded, e rbelectricsnEert Bacor
about. t he sane as the nmelting, 25 point, of the conponent having a | ower

mel ting point, VWF%%tC?HE°B?€§F Béﬂnﬂh%9hxﬁmﬂx#lﬁ%eCQl@%Flﬁﬁﬁnﬁ?eoﬁlm%§dy

have been' s Hither t o afbeSeo i ETHR o, L0 PALE LESLAL i %héi‘é.ﬁﬁéﬁ}su e
ESPZPZSZLM%‘@% SRR R sacﬁqqqlsfbé& {n! EThad oF2ent urips-

schrift 2,139,628 and the p,p'-disubstituted biphenyl
derivatives described in German Offenlegungsschrift 2,356,085,
In both of the said categories of compounds and also in other
known series of compounds having a'liquid.crystal,mesophase,

15 there are no individual compounds which form a liquid cry-
stal nematic mesophase in the required temperature rangé
from 0°C to 60°C. ~ Therefore, as a rule, mixtures of two
or more compounds are preparéd in order to obtain substances
which can be used as liquid crystal dielectrics, For this

20 purpose, usually at least one compound having a low mélting
point and clear point is mixed with another compound having
a significantly higher melting point and clear point.
This usually gives a_mixture which has a melting point at a
temperature lower than or about the same as the melting

25 point of the component having a 10Wér melting point, whilst
the clear point is between the clear points of the components,

Components having higher melting points and clear

points which have been used hitherto are, for example, &4,4"-

disubstituted phenyl p-benzoyloxybenzoates of the general



car bonyl oxy group. , The conpounds of the general fornmula (I1) have not |,
homever found a wide field of application because they inpart a high

srty to the liquid crystal dielectti8s containing them as a result,
10 he smntchrg% ti he Iiquid crystal display elenments prepared with
t hese conpound lﬁ% ed in an undesir- able manner. ’ Is true
that this effect is not observed when the bi phenyl -esters of the gener al
formula (111) are used, but

pese conpoun in partrc at | ow
of LEAANNY_sgl II\ ,n‘ Rk |$)
‘crystal base materials, as | o-srrable i ear |s to e arsed

tenperatures, 15 are nog _L
I't Pds now been found that the cyclohexane derrva- trves of t he general
fornula (1) [err] in which the rings A and B are identical or different and

are each a1, 4§ tﬁlﬁ%?“@ﬁéroﬁeﬁi%%ﬁ@@é' Jf "tﬂiéﬂ‘@bﬁéﬁ‘él f&&l@r (III)

[err] anrn Wich fornulae R and R are al kyl or aIkoxy groups and X is a (éga

-OCO, [err] is alkyl wth carbon atons - dferr] is a
with 1 - 8 carbon atons, and |f the rrng Bis a phenyl rrng [err] is also
al koxy or alkanoyloxy mnth up to & At ons or are outstandingly
sui tabl e as nixi ng conponent s® ' iaRr cs. 5 (III)
The cycl ohexane derivatives of the=—g =/ f or mul a have nelting points

and clear points in tenperature ranges simlar to those of the anal ogous
bi phenyl esters but in sone liquid crystal base materials, such as, for
exanpl e, thé& pHanwhich ofermabaeeRi andi Rés arec @aldiyig amw akony Saoeps and X
is a carbonyloxy group. The compounds of the general
formula (II) have not, however, found a wide field of
application because they impart a high viscosity to the
liquid crystal dielectrics containing them;. as.a.result,
10 the switching times of the liquid crystal display elements
-prepared with these compounds are prolonged in an undesir-
able manner. It is true that this effect is not observed
when the biphenyl esters of the general formula (III) are
used, but these compounds,.in particular at low temperatufee,
15 are not readily soluble in the most important iiquid crystal
- base materials, as is desirable if the clear point is to be
‘raised. |
| It has now been found that the cyclohexane deriva—

tives of the general formula (I)

20 (D) —r, @

in which the rings A and B are identical or different and

are each a l;h-disubstituted phenyl or cyclohexyl ring and

X is -CO~-0- or -0-CO-, R

1 is alkyl with 1 - 8 carbon atoms



10, Appl%cat ibn P 26 36 684, are considerably nore readily soluble than the @
bi phenyl esters. sAs a result of this, they make it possible to prepare
dielectrics for liquid crystal display elene&ts whi ch consi st of a snaller

n r of conponents than dielectrics with conparable propertles 15 whi ch

havé been usedsattﬂc# I1§arto Ai%?fswj_gﬁt lﬂer r Raee ff d'ﬁ%ﬁ%eﬁféég

for liquid cry Spr a nNent s mhlc contarn at éhs one cyc

deri vative of t f ot e
t hreshol d voltage |§ﬂ%é +cﬁiﬁg 2Iarlgaﬁo %ﬁﬁiﬁgﬁh szgﬁ§$§%f2§?2t|c ﬁsup to
essential for Id quyehehy éffaﬂnsdbf-pl.em eh 'Ebh%é”déz{aﬁa%lﬁ%ﬁféé’ﬁf@t éQ”mJ.J_IgJ.ng

paoklng density, especially for thosé ch operate 1n ‘nultiplex node

| nveftion thus ggRikénts £68 nahﬂaeémt&i dardleddvess of the general
fornula (1) and to processes for their preparation. The invention further

relates to tghe use of tPige CyptRBRERABIBrididtiffesdiof NEhgegenebal oforinala
(I') in mx- tures with other liquid crystal substances as dielectrics in

liquid crystal (@ )»aye eheltihg. pohatisnesd icliesat poiretsitas tempeehtarei cs
for liquid crystal display el enents which contain at |least two |iquid

crystal conponerarsgesitsimilarobe thoski of ithen eameldlogmusrieipheryl vastersobut
the general fornmula (1). Preferred groups of cycl ohexane derivatives of the
general fornmul drf|gome eligoid ofyshelgbaseamatemidlse, (sughtas| dfor example,
(sic),that is to say: phenyl_ 4-(4-alkylcycl ohexyl)-benzoates and

par a- substltLn(ﬁh@iphﬁmmIGkaoh?Kaaﬁeﬂﬁrﬁmﬂtiﬁﬂ tﬁQQQﬁdkEgotOtGergﬁnePatent

10 Application P 26 36 684, are considerably more readily
soluble than the biphenyl esters. ‘As a result of this,
they make it possible to prepare dielectrics for liquid
crystal display elements which consist of a smaller number |
of compohents than dielectrics with comparable properties

15 which have been used hitherto.

| It has furthermore been found that in dielectrics
for liquid crystal display elements which contain at least
one cyclohexane derivative of the general formula (I) the
temperature dependence of the threshold wvoltage is particu-

20 larly.low. This characteristic is essential for liquid -
crystal display elements with a high information packing
density, especially for those whiéh operate in multiplex
mode. | _

The invention thus relates to the cyclohexane

25 derivatives of the general formula (I) and to processes for
their preparation.

The invention further relates to the use of the
cyclohexane derivatives of the general formula (I) in mix-

tures with other liguid crystal substances as dielectrics in



fqrnufah(uﬂ‘[err] 4- al kyl cycl ohexyl 4-(4-al kyl cycl ohexyl ) -benzoates and nga
4- (4-al kyl cycl ohexyl) -phenyl 4-alkyl -cycl ohexanecarboxyl ates 15 of the ° .
general formula (Ib) [err] phenyl

\Z/alkylcyclohexyl) cyclohexanecarboxyﬂhies and para-substituted
al kyl cycl ) kehegikpilaPedtes®tss of the general formula (lc)
Eﬂﬁ?ﬁh Srye A (4%a 1?5

[err] and 4-al cyclo Icyclohexyl) cycl ohexanecar boxy- | ates

and'4-(4-alkylcyclohexmhkwaﬂﬁéﬂﬁwbﬁlaisﬁ-@étatéscte dlelechlcs for llquld
hexanecar boxyl ates of the general fornmula (ld) In these fornulae (la) t

( I d) [err], [ei%taad X Sy td1em@mars neghidli 68hedihnathe eggnerilo f101rqnﬂca
In al of the cycl ohexane derivatives according to the

I nv%ﬁt ion, of t:bsfs@ane et e 41 )1east (éBg b8 whdrh ke apayidlodexane
substltuents in the 1- and 4-positions of the cycl ohexane rings are |ocated

in the trans- pdeirtivartivien dfhethss rgareral formulae(Ihis is symbolised by the

bl ack mark on the right- 10 hand si de of the cycl ohexane rings.

Conpounds havi ng a pheifrefisrarad @miwphe xafiecpclohexphat denivadiords o the

known from U. S. Application 4,029,595 which are structurally similar to the

pheny! cyclohegyhb@aioébmmuiaxﬁlﬂr@reothhselnfemheosepbmainﬁprmulae|6I aXx
-CO-0O and which are likewise used in liquid crystal display el enents.

Corrpar ed to th&@e’fé}@lﬂmﬁl Iehovh ’R¥bounds, the conpounds according to

the invention .
. _ phenyl 4-(A-alkylcyclohexyl)-benzoates and para-substituted
10 4-(4-alkylcyclohexyl)~phenyl benzoates of the general

formula (Ia) |
R1X"</_—-..=\>"‘Rz - (Ia);

4ealkyleyclohexyl 4-(4—a1ky10Yclohexy1)-benzoates and
4~ (4-alkylcyclohexyl)-phenyl 4-alkyl-cyclohexanecarboxylates
15 of the general formula (Ib)

phenyl 4—(h-alkylcyclohexyl)-cyclohexanecarboxylates and
para-substituted 4-(4~alkylcyclohexyl)=-cyclohex-l-yl ben-

zoates of the general formula (Ic)

and
L-alkylcyclohexyl 4-(4-alkylcyclohexyl)-cyclohexanecarboxy-
lates and 4-~(4-alkylcyclohexyl)-cyclohex~1l-yl 4-alkylcyclo-



as a ruhe haWe markedly wi der nesonDrphlc tenperature ranges; when the é}}i)
radlcal [err] in the gonpodunds according 20 to the invention is a cyan

group, the latter additionally have a ékedly greater dielectric
anh§9tropy " than the anal ogously 'subst i Put ed previously known conpounds
accords ing to U S. at i 029, . The ¢ exane d atives,
according to the?$¥IR A%gaf o 8@1128 EFES'?%? &ﬂﬁ%ﬁ' nﬁ f;dyn which X
is -CO-O are prepared fron1part|cularly readily acceSS|bIe starting
materials and are therefore preferregd Th- sabsti tuept R |n the compounds
of the general - 7 - fornu @ Plya gh.t_ brancg ﬁ)

If Jerr] is straight-chain, that is\Lg say_Lg'NEthyl hyI 2n-pro ;
n-bbtyl, n-pentyl, n-hexyl, n-heptyl or n-octyl, the com pounds of the
general formula (1) which are characterised by 5 this feature as a rule

(iR whioh R is an éFﬁa*h'?%i???S’Fm“ﬁec VEELTES C1a) f RE Bonrpe ¥ Here
o e Pt CHhe" haan ge&h osted i LldTgenORUE/SErnARaPRNNds O 1he a1

general fornula cont al ranche uents 1 are al so

| mpor tant, PSI nceorheng E&%ﬁ%ﬁ%&éahé‘@é&*i%ﬁﬁeéOéé'@bf&iﬁgpfep%hb' wﬁ‘ vieh il

customary fiquid crystal “base m xtures. substitlents are

not straight- ch@fntﬁéegéﬁém TR I 0L Iﬁ%@dtﬂP@?]OﬁS ¢hnahn Qh%n%r‘tlcular

Preferred branched substituents are those in whic e carbon 15 hai n
i's branched at tgebkthkheateaiporhal qm can@ﬂe-pésibﬁoﬁsnogdjtn@e&ycqme
at ons. Anongst these substituents, inportant branched groups are those

i n which a nmethyringsetipgl located drl alsd ethamsipesitior; obin3thesigtruttniral
a .

formulae this is symbolised by the black mark on the right--
10 hand side of the cyclohexane rings. '

S : Compounds having a phenyl phenylcyclohexanecar-.
boxylate framework are known from U.S. Applicatiqn :
4,029,595 which are.structurally_similar to the phenyl
cyclohexylbenzoates according to the invention (formula

15 Ia, X = -CO-0) and which are likewise used in liquid
crystal display elements. Compared to these previously
known compounds, the compounds according to the invention
as a rule have markediy wider mesomorphic temperatufe
ranges; when the radical-R2 in the compounds according

20 to the invention is a cyano group, the latter additionally
ha#e a markedly greater dielectric anisotropy than the
analogously substituted previously known compounds accord-

ing to U.S. Application 4,029,595.
The cyclohexane derivatives, according to the inven-

25 tion, of the general formula (I) in which X is -CO-0- are
prepared from particularly readily accessible starting
materials and are therefore preferred. |

The substituent R; in the compounds of the general



- . X ) s
| onger &ar bo® chain, for exanple isopropyl, 1-nethylpropyl, 20
2-met hyl propyl, 1-methyl butyl, 2-nmethyl butyl, 3-nethyl butyl,

1- net hyl pentyl, 1-ethyl pentyl, 2-nethylpentyl, |-nmethyl hexyl, 2-ethy|hexy|
or ‘¢-met hyl heptyl. If the substituent R ¥n-the conpounds of the gener- a
formula (1) is an al kyl group, what has been stated above 25 I n respect

of the substltuefml"lpéla] 3pptans bien stewight-afhain somrimmched. Anal oJduRLy is
this.also applies in respect of the alkyl part of an al koxy or al kanoyl o
group | ocated onsErphehl+chaiy, Bthﬁﬁlssmﬁgﬂsqxuxscmethvhlkahbyloxn—propgl,
how ever, having not nore than 7 carbon atons. Preferably,

however, t he coﬁﬁﬂﬂﬁﬂ% ofntREnQKQQrﬁhnﬁ&ﬁiﬂzﬁ%h%?tﬂiﬂ@ﬁrnfmmtwisethhanomﬁe

substituent with a éanc eg carbon chain; d?ébane derivatives according :
to the |nventumPQHﬁ Re BRBEFAdafoTmy %ﬁb % hidel e car@osbaracherised by

[ the ring B .s%f%rea%##ﬁﬁ“d%%uhg B PR GATLY BLCby a1 657, BanEs.
according Lot et EHDBRARS oBE " 5he, BeBstia e%om&aﬁyﬁ ﬁﬂiéiﬁﬁlgﬁf'eﬁata'sées

Pr of orabl v, he To orRotREE i, Tod: fodnd) mE ety “efthohcnahct atoms
Feactive derivarus B TRt fy bbres J&réﬂp“ﬂﬁué 3¢ Sri‘%‘&ﬁi’%reﬁ?mg;’ugds
o eeence of an Crgae ROTUEar Soarareo ) eotEHrie RRRRY iplitisnts

catal yst,1@i th 4{CQﬁﬂQUﬂPSQfiﬁﬁ@rﬁ&ﬂ%ﬁablnce these frequently have better

solubility properties in the customary liquid crystal base
'mixturgs. Such substituents Rl which are not sfraight-
chain preferably contain not more than one éhain branch.
Preferred ranched substituents are those in which the carbdn
15 chain is branched at the linking carbon atom or one of the
two adjacent cérbon atoms. - Amongst these substituents,
importanx-branched groups are those in whidh a methyl or
ethyl group is locatéd_in the 1l-, 2~ or 3-position of a
longer carbon chain, for example isdpropyl, l-ﬁethylpropyl,
20 2-methylpropyl, l-methylbutyl, 2-methylbutyl, 3-methylbutyl,
l-methylpentyl, l-ethylpentyl, 2-methylpentyl, l-methylhexyl,
H 2-ethylhexyl or l-methylheptyl.
- If the substituent R2 in the compounds of the gener-
al formula (I) is an alkyl group, what has been stated above
25 in respect of the substituent Rl applies in respect of this
group. Analogously, this also applies in respect of the
alkyl part of an alkoxy or alkanoyloxy gfoup located on a
phenyl ring B, this alkyl part of an alkanoyloxy group, how=-

ever, having not more than 7 carbon atoms, " Preferably,

-~



forrrul&(\/)‘[err] in which Z1 is COOH or a reactlve derivative of the @
carboxyl group if Zis OHor O and Z is OHor Owe if Zis COOH or a
reactive car boxyl group derivative. 4-(4-[err]-Cycl ohexyl)- benzoic
ac{g esters or 4-(4-[err]-cycl ohexyl)=cy8l chexane-- 25 i carboxylic acid
esters are obtained if Zis COOH or a reac- tive derivative thereof,
preferably - Chdwwege), ths peenpougds of $he- gedleralCEonmuka 6I)<y¢cpnta1n
especially [err], or an anhydride grouping, preferably a m xed anhydride,
such as, for acihmare them|one sudbshityevypwith & faranahed crIroent abain;
formula 3 (V) in _this case_is _a hydroxyl group or an _alcoholate group, 5
preferably an afidaheXpne| dertvablyee secarddngndedhe erf%nthcp%omaheare
groﬁp The_reaction conditions for the process accqrding to the

| nventi on am?‘hﬁ?rﬁiﬁﬁ?%ﬁiﬁorﬁgg By &t Wéltqr]?&aﬁlﬁl%}heﬂ@? o'E‘ﬁg Enﬁnd
g(;?dlosdch aggr ocfﬁ%ﬂéam gﬁg? gﬁ? :%flﬁg%::a&r{? r%cif%%pé@;??{ (r;eral
gglogegtrjﬂrgr: Ze#ﬁ%%é . fll'ﬁn agpar_lgﬁrhﬁ}ﬂ%e &e ‘%{&p % ﬁg%? Hllgg the
esterifica- §\3H4b %@‘l‘éé %lgoﬁégarégdc Fri d aren ar a#@?éﬁ%n@ﬁ%g%§gﬁ

i mportant bases are, aé%éfghg*aPkaﬁ%ylﬁgﬁl eé“@g EHCEhFSlﬁgg um

hydr oxi de or pot assi um ydr car bona es d al meta
bi car bonat es, sgh af”:se ﬁ?f’é Bred’ B9Natandaed 'ﬁP&Eé?ééPr\ﬁ&fchpQ}ésbe

entl

carbonate or potas- #um bi cgr bonate, .al'kali1 netal acetates, 1:6:3'l as y

sodium 10 descr:.bed in the literature for carboxylic acid esters,
Preferably, the new compounds are prepared by reacting a

cyclohexane compound of the general formula (IV)'

SO O-TEE

in which Z is OH, OMe' COOH or a reactive derivative of the
15 carboxyl group and Me 'is an equivalent of a metal cation, at
a temperature between - 50°C and + 250°C optlonally in the
presence of an organic solvent and/or of a conventional
eéterification catalyst, with a compound of the general
| formula (V)

20 | ROt (V)

in which Z' is COCH or a reacti\}e derivative of the carboxyl
group if Z is OH or OMe and Z' is OH or OMe if Z is COOH or

a reactive carboxyl group derivative. | 4—(4-R1-Cyclohexyl)-¥
benzoic acid esters or 4—(A-Rl-cyclohexyl)-cyclohexane-
carboxylic acid esters are obtained if Z is COOH or a reac~

tive derivative thereof, preferably -CO-halogen, especially



acet at ¢ or ﬁbtassiun1acetate, al kaline earth netal hydroxides, such as (j;g)
cal ci um hydroxi de, or.organi c bases, such as tri- ethylanine, pyridine,

| utidine, collidine or quinoline. The esterification reactions are

adyapt ageously 25 carried out in tfe ﬁréSence of an inert solvent.

Sol - vents which are very suitable are, in particular, ethers such as

di et hyl et her ,-GUGIh; b+CPO-kower, alkyilghedpefairdly HGOQUH oy @nianl anhydride
ket ones such as acetone, butanone, pentan-3-one or cycl olféexanone, am des
such as di net igtduping) dprefenekdy a migxedetmhysisithorsuchicad, t £PBnEgample,.
hydrocarbons such as benzene, toluene or xylene, hal ogenated h%grocarbons_'
suc;g;as car bon-GRAGREHs or i de Ehet ErPHphiZdr dd iR ROIRARNS PHhBEREJESTEULR

as |nethylsulﬁ£oxjde or sul phol ane. Wat er -i-mm sci bl e f silﬁents can
at the sane tiGE) otR abRhe68SPy 162y SFdNosy L B ERREAI 20 1YL GoRBLRGE STOUP,

L ST A O
estertTi cati etk rbfoRoTate, BERIR 7h e e SR GRI AT, Londipifp SEF, ke
Solvent  ror ettty EPrithensal b Biretdiand MbeRAIET Sge--
orr] and Lo TaRd B oHae BT RS SR G T ] 25 ‘Tho sy e0er

i nutes Lo 4b TR T RpuPERG) 2B, EFRCOST rithy Tl SPe BT CR1CE:0 SB0ih o)

accordinggt o tdie 4nuelbi oA €REPDrederdd Yf P WEFdhE%aébe, for example a

mineral acid, such as hydrochloric acid or sulphuric acid.

A preferred reaction procedure is the reaction of an acid
anhydride or, in particular, of an acid chloride with an ,
~alcohol (Z,Z' = COCl, OH). Preferably, these esterifica-
15 tion reactions are carried out in-an_alkaline medium and
important bases are, in particular, alkali metal hydroxides,
such as sodium hydroxide or potassium hydroxide, alkali metal
carbonates aﬁd alkali metal bicarbonates, such és sodium
carbonate, sodium bicarbonate, potassium carbonate or potas-
20  sium bicarbonate, alkali metal acetates, such as sodiuﬁ
acetate or potassium acetate, alkaline earth metal hydroxides,
such as calcium'hydroXide, or organic bases, such as tri-
ethylamine, pyridine, lutidine, collidine or quinoline,
The esterification reactions are advantageously
25 carried out in the presence of an inert solvent. "Sol-
vents which are very suitable are, in particular, ethers such
as diethyl ether, di-n-butyl ether, tetrahydrofuran, dioxan
or anisole, ketones such as acetone, butanone, pentan-3-one

or cyclohexanone, amides such as dimethylformamide or hexa-



al_cohé)lg.bf ®he formula IVior V (Z or Z = OH, which is to be esterified, @

to its sodiumor potassiumsalt, for exanple by treatnment with ethanolic.

sodi um hydroxi de sol ution or potassium hydroxide solution, isolating this

sa{i;and sus- 25 pending it together 1@ th sodi um bi carbonate or

potassium carbonate in acetone or diethyl ether, with stirring, and addi ng

a sol ution of Zetlrhosphonicorcidnpuiandden tiydrindartidrs  sucktascbenzene,

di met hyl f or mam de dropwise to this suspension, with stirring. The S

reaction m xtut®luengr xylkeng, t bapeganatedsbyirocdrirars such aas | carbon

preferably at eQ%] er %: Wth this procedure, the esterifica- tion

regcti on usual | é&*&&ﬁfi fe®rteatraghigraphtiydeneshand sulphpridesi siich

for~t he preparation_of .t he cycl ohexane derivatives according to the

i nvention are fﬁb%ﬁqﬁ$§i;ﬁﬁiﬁg%§}g§ueﬁ §Hiph6;a@@anple,Wﬁﬁ?#ﬂkﬁﬂkﬁ@ible

car- boxylgc agi f e general fornmul V), which are sub- stituted in

the 4- p’osi?i on%og'ﬁr&%tr# gc(%g %‘is‘@ge c%ﬂmﬁegﬁaﬁl@ agyrpFagaonsky fe rusedfopythe

standard proce f~ OF ' ] rQm conp s known fromthe

i terature, o renoydl, 7 Mdedtho e HIbEN 11 TR, RE Btk MR caithed

formula (1V). @éri | 2di Al e, pL s in the syntheses.of the

phenyl cycl ohexanesn n cey(a:%o ée% cé;%\gié exggéggg%{‘ crib |%“@§%9‘F Pt ent

‘Application P 2636 i68%aW ed, P idy ingli i

4-(4-[err]-cyclo exyl)-phen&%%eo$ %ﬁ% g%%@ﬁgﬁ Eg?}d%ueé @P&Pﬂ%&ﬁ?cﬁﬁ Eﬁﬁ'

be prepared, feth§lamire, Ran ehétimbscatobl 82PRG -
5% , a%_QB be %Hl%'l%gred as, the u%?]é%?liq'ﬁgfor

4-[err]-cycl ohexanones wi'th 4-net hoxypheny magnesrum’brom de;

the react1@n pthéueistieridicitiomoréaéteahent imnogﬁhctigatjhfydrﬁ{evsgs%&ei{i-'

magnesi um or gani ¢ conpound, the methoxy group undergoi ng er scission a
t he cation reactions according to the invention can also be

carried out in the absence of a solvent, for example by
simply heating the components in the presence of sodium
acetate. | |
5 The reaction temperature is usually between - 50°C
and + 250°C and preferably between - 20°C and + 80°C.
At these temperatures, the esterification reactions as a
rule have ended after 15 minutes to 48 hours.
A further preférred embodiment of the process
20 according to the invention comprises first convertihg the
| alcohol of the formula IV or V (Z or Z' = QOH), which is to
be esterified; to its sodium or potassium salt, for example
by treatment with ethanolic sodium hydroxide solution or
potassium hydroxide solution, isolating this salt and sus-
25 pending it together with sodium bicarbonate or potassium
carbonate in acetone or diethyl ether, with stirring, and
adding a solution of an acid chloride or anhydride in
diethyl ether, acetone or dimethylformamide dropwise to this

suspension, with stirring. ~Phe-reaction mixture is kept



sane tiee, feparating the resulting mxture of stereoiso- ners by @
chronat ography and reducing the tertiary alicyclic hydroxyl group '
catalytically with retention or inversion of 25 t he configuration.

The 4-(4-[err]-cyclohexyl)-cycl ohexanoLsyzan be prepared by catal ytic
hydrogenatlon under nore vigorous conditions,fromthe

4-(4-[err] - cycdbhaxyenppheture befaresn i ’C ARrd chn@ G dspBeferabdan &tal
formula (1) are valu- -124 abl e conponents of liquid crystal
dielectrics, whilt® €r§0u3e30t6-prepaﬂﬁﬁ&eih#i)EEQ¢%@PTGbs%bﬁyeéﬁﬁﬁéﬁiﬁa'
The dlelectrlcs accordi.ng to the_invention con5|st of %Mﬁﬂ 5 mor, e
conponent s i nckiemnyeacrtionsusyad st hak end e%e%%?%? } | @0( minutes. The

further conponents are_prefer- ably nematjc or ne ogenlc su%stangﬁi1:rom

the categories of the A88bEVEENINE FAFHEIEH2NERT ﬁhEﬁ?P?ra i
e SR L SRR SRR SR TER S, o
TR ettty i o
EﬂfraCter'SEd ngﬁﬂfcgﬁgﬁg% qéifﬂ%;géﬁéﬁaieféimﬁia (Y Wﬁh?%qggf% é&ﬂpH =
[E(Rg =CN-_ C stituted in th[eER ?@%’é\lmﬁ( ’\%nd in some case&h’éﬂ?]bez%re-
pared without difficulty by standard processes of organic
10 chemistry from compounds known from the literature. Thus,

for example, the carboxylic acids of the general formula

(IV). (Z_=-COOH) are intermediate products in the syntheses
- of the phenylcyclohexanes and cyclohexylcyclohexanes des~ |
cribed in German Patent Application P 26 36 684 and
15 P 27 02 548, .
The 4—(A-Ri-cyclohexyl)-phenols of the general for-
- mula (IV) (Z = OH) can be prepared, for example by reacting
the correspondlng A-Rl-cyclohexanones with 4-methoxyphenyl-
~magnesium bromide, subjecting the reaction product to an
20 acid treatment in order to hydrolyse the magnesium-organic
compound, the methoxy group undergoing ether scission af the
same time, separating the resuiting mixture of stereoiso- |
mers by chromatography and reducing the tertiary alicyclic
hydroxyl group catalytically with retention or inversion of
25  the configuration. The 4-(4-R,-cyclohexyl)-cyclohexanols
 can be prepared by catalytic hydrogenation under more
vigorous conditions from the.4-(4-R1-cyclohexyl)-phenols E
thus obtained,

The compounds of the gérieral formula (I) are valu-



-Q -Ce@ W% " -N . =CH -CO- O- - -CH = N(O)-@
-S - .CO ' . -N(O = CH 25 ' -CO - S

or a CGCsingle bond if Ais -COO, -OCO or a CC single bond, one of '
the_two phenyl rings can also be replac@® by a trans-cyclohexyl ring; 13
[err] is halogen, preferably d. [err] and [err] are identical or

di fferent and abhebeompbynlentasl lofkyligpiidneyystal kdneybotyics, which are
al koxycarbonyl oxy radicals with up to I8 and preferably up to 8 C at ons;
furthernore, ongedf tohprepeid cllectror-cptical dbspliayyeidemenitis.o or

i sonitrile group. In nost of these conpounds, R and R are
preferably different aFBeofd edreatni anaeerrding u§0athe anvgnmorbrcmm‘g/
gr oup.. However, a |l arge nunber of other_variants of the envisa

ARIPPRAI i il st vt r s Be o
up to 50, “UsuaBfpera- tf@%ape(é er abl y ﬂ" ﬁ@gﬁ??scﬁypﬁl‘é‘@e G ORF HeT-
on the 15 " natBLE' BREREAT,Oh MR HETHEL | FOBPLABE RS, SFoBaSE S QbR oS
'gingégg.ft: y E;eg AL HR8. BEqher CS! R atted; hﬁﬁ%ﬂ?”}%@' ﬁ%ifg:esafases,
mamner. 20 - A SPRELaTAY B IR 4 OPvafiPla s B arsr ROt -
Pﬁ'vgmvf’tﬁégé ¢ Qﬁéﬂ%?‘%%%'t%é SRV A ﬂ?ﬁgﬁ%“.‘éﬁ. §ELTESpg diprctiyl-

10 acetylene derivatives, diphenylnitrones and substituted

| cihnamic acids. The most important compounds which can

be used as such further components can be characterised by

the general formula (vi)
| (vi)

15  in which A is  -ca= c:-z- o -o—co—@-o—co-
| -cx'= ca- ~c0o-0~{})-co-o-

-cH = CX'- ~D)-co-0-

-Cc = C- N -()-0-co-

-N =N~ -(D-co-s-

20 -N(0) = N- ‘@‘S‘°°' |
-N = N(O)- . -cH = N-
-0 - co- ~-N = CH-
-CO - ©O- -CH = N(O)-
- - Cco- -N(0) = CH-
25 -CO - §- .or a C-C single bond;

if A is -C0-0-, -0-CO- or a C-C single bond, one of the two

phenyl rings can also be replaced by a trans-cyclohexyl ring;



di el ecteri cs®according to the invention can be so nodified 25 that they <}§9
can pe used in all of.the types of display ele- nents disclosed hitherto.

Such additives are known to those skilled in the art and are described in
detail in the relevant literature. = ¥Br~exanpl e, substances to change
the di‘el ectric anisotropy and/or the orientation of the - 14 - nematic

phases can be }@ddfg-halpgeﬁchr%@éi‘a@l%?zﬂa.re desR., cand®eR, &pe edemplieal nr
German O f enl equngsschriften 2,209, 127, 2, 321, 632 2nd 2,6&1,453. The

exanpl es whi chaf prépener andncandee Akl UsXiedey p alkdwoyhyealkanoyilokyutor:
restricting it. - In the exanples, mp. denotes the nelting point,

S.{N; denot es &leokyeasbonyloxypeadidalenwi ey i totb8aandnprefepaddy apd
Cl ."denotes the clear point of a liquid crystal substance in degrees
centigrade; bbol8nd ptomss afurdhsrponted dne.of thesel radicels cam @dso

ot herwi se, parts or percentage data are parts by weight and per cent b

wei ght . ERanpl eelaAcysnot,i od 23 dapriiitrike-greap: y| cyckohaeglt) oﬂoé‘ﬁw
chloride (prepared according to Exanple 1 of German_15 Pat ent Applicatign
P 26 36 684) |@omROURASe RporPBeh®, SraI@RrLroRNl ¥ cdiAieRENEoARMe 05 L the

hours to a boiling solu- tion of 16.5 g of. 4-n-pentyl phenol and 10 m of
pyridi ne in 1202@dcaist dpyusealin t?-nstar%#ﬂﬂg‘?r gfk°¥¥eg?8’&&'i on mt RS

heated to the bojl d fl f furth 3 h ~and_20 s t
neaed 10,1 1® RoLLpuRoelaball (gt RGeS, LPUERe A0S edtd i
I § ext ted with th ti 150 n . of diethyl eth - . Th t

5 AL 26 YLk BEe cLgBRa? 0l O O SR, SUORLpongg Iy 8eEcos are

solutionqg  avajlable commercially.

The dielectrics according to the invention contain
up to 50, usually 1 - 40 and preferably 5 - 40 pérts by

weight of one or more compounds of the formula (I).
By means of these additives - depending on the

15 nature and composition of the liquid crystal base substance -
increases of 5 to.40°'in the clear point are achieved with-
out the viscosity of the base substance, and thus the
switching time of display elements prepared with such di-
electrics, being changed in an undesirable manner.

20 At the same time, the temperature dependence of the thres-
hold voltage is surprisingly low in the dieiectrics accord-
ing to the invention.

By means of suitable additiveé, the liquid crystal
dielectrics according to the invention can be so modified

25 that they can be used in all of the types of display ele-
ments disclosed hitherto. Such additives are known to
those skilled in the art and are.described in detail in the
relevant literature. For example, substances to change

the dielectric anisotropy and/or the orientation of the



and a #urth®r 200 m of water and dried over sodiumsul phate 25 After (géy
distilling off the ether, the residual 4'-n-pentyl- phenyl

4- (4-n-pentyl cycl ohexyl)-benzoate is recrystallised fromethanol; mp.

[err], S/IN. [err], A. [err]. The foIToan@ conpounds are prepared

anal ogousl y: 4'-nethylghenyl 4- (4- et hyl cycl ohexyl ) - benzoat e, - 15 -

4' - et hyl pheny| R@UREIFePRASEFC| BA 2 oate, 2UCh_pHBEyRpRESyRTe des-

4- (4- et hyl | oh | ) -benzoate, 4'-n-butylph o

4~ (4ot Pyl oy cFBhBRY,) ZBENEIRBLEy 1 AR Ghgenlegungssohritten

{4 el Rl TR Al SIS |

4- ("4- met hyl-cycl ohexyl ) mben te. 4'-n-.0cty nyl .
4-(4-nethy|cyclohexyl)?§§n§%§ﬂglﬁf-ﬁ%&éﬁu# %%y?f?pﬁﬁﬁﬁPded_t° illustrate
4- (4-met hyl cyc e - 0af. 2 } .

4-(4-meth Icyc#%ﬁeéé%%ygg%§b§é§@éﬁ?(§%§¥¥T?€#é%,lzir [erFP;the examples,
4' - met hoxyphenyl n4- §45 Hﬁ%?%%h 3 Téﬁiﬁfat , /- h selme i o
4-nethy|cyc|oﬂﬁe{3<§|')gl ﬁ?%%?e, 4 -nﬁg%g% yphehy +/R.” BeABEER Y thensi
4- (4-met hyl cyctobgxybl nBe el & shedt{4/LOXYRNEBNRht 1
4-(4-nethy|cyclohexgl)-benzoate, 15 4'-n-penp§€%§y%ﬁeﬁeﬁse'and Cl.denotes.
4- (4-net hyl cyctpbeyybarbpeient f 4 -1rdierd! 4/8b80Ykubstance in degrees
4- (4-met hyl cycl ohexyl ) - bénzoate, 4'-acetoxyphenyl 4- -

4- et hyl cycl ohesgtigbadeqat doid iy g iys cxyeha@esghignated b.p. Unless
4- (4- met hyl cycl ohexyl ) - benzoat e, 41-n-but anoyl oxyphenyl

4- (4- et hol cyckbatedl ptheewiss e paitts o -pepeechbagel dayphere parts by
“4- (4- et hyl cycl ohexyl ) - benzoate, 4'-n-hexanoyl oxyphenyl

4- (4- et hyl cycwehghyl ande pesatcentt byn-weighiboyl oxypheny

4- (4- met hyl cycl ohexyl ) - benzoate, 4'-nethyl phenyl 4-

(4- et hyl cycl ofss8aplechzoat e,

A solution of 29.3 g of 4-(4-n-pentylcyclohexyl)-

benzoyl chloride (prepared according to Example 1 qf German
15 Patent_A@plication P 26 36 684) in 120 ml of toluene is
added dropwise in the course of.2 hours fo é boiling solu-
“tion of 16.5 g of 4-n-pentylphenol and 10 ml of pyridine in
120 ml of toluene, with stirring. The reaction mixture
'is heated to the boil under reflux for a further 3 hours and
20 is then evaporated, . 100 ml of water are added to the
residue and the mixture is extracted with three times 150 ml
of diethyl ether. The ether extracts are washed with
200 ml of water, 150 ml of 5% sodium bicarbonate solution
and a further 200 ml of water and dried over sodium sulphate.
25 After distilling off the ether, the residual 4'-n-pentyl-
phenyl 4—(h-n-pentylcyclohexyl)-benzoaté is recrystallised
from ethanol; m.p. 97°C, S/N. 133°C, C1L 169°C.
. The following compounds are prepared analogously:

4! ~methyIphenyl 4-(4-methylcyclohexyl)-benzoate,



mp. [grr]@d. [err]; 25 ' -ethyl phenyl 4-(4-ethyl cycl ohexyl)-benzoate, @
mp. [err], . [err]; 4"-n- propylphenyl 4- (4- et hyl cycl ohexyl ) - benzoat e,

mp: [err], d. [err] ; 4'-n-butyl phenyl 4- (4-ethyl cycl ohexyl)-benzoate,

-.16 - mp. 83C, d. 148C 4 -n-pentyl nyl 4-(4-ethyl cycl ohexyl -benzoat e,

o~ - 0 mp. 79C, d. [err] hexyl phenyl

4- (4- et hyl cycl éiexeilylphengst - é#nmpthyigycgp Lﬁ‘bQﬁZQ?ﬁﬁﬁnylphenyl 4-

'24iit2¥L;YEL?Pgﬁﬁégﬁgﬁﬂéﬁgéém@yl4 2&&: me hgﬁ; Ao xfi)-benzoate, | P

e T s Lty et dhadBibg e

Hr e 2;2:&23%%&&3&%& S PN st benzoste,

24(2t2¥L§YE§Oh2§é%§Tben ﬁslﬁg %h&é&ﬁ%@&%#gﬁa)-benzoate,

4:23: E{ E;: Eﬁlghe@-r% %ﬁiﬁﬁ §Y14A-S E%%%&i%&@]h :Fyl)-benzoate,
R

4
4-(
4- ( .
4- (4-ethyl cycl —be te,
4- 24 eth;'C§C|8£ﬁ§§¢)'€gﬁégg?%yli ﬁgbtanoyloxypheny ohexyl)-benzoate
'j E4 Ethylcy0|q@e ??Héﬁﬁieh-fh—ﬁ%&@#ﬂﬁyﬁmﬂhexyl)-benzoate,

4-n-propyl cycl o Zoat e
10  m.p. 153°c c1. 202°;

4! -methoxyphenyl 4-(4-methylcyclohexyl)-benzoate,
ur-éthoxyphenyl‘4-(4.methylcyclohexyl)-beﬂzoate,'
4'-n—pfopoxyphenyl 4~ (4-methylcyclohexyl)-benzoate,
4'an-butoxyphenyl he(h-methylcyclohexyl)-benzoate;
15. 4'-n-pentyloxyphehy1 4= (4-methylcyclohexyl)-benzoate,
41 -n-hexyloxyphenyl 4—(4-methchyciohexyl)-benzoate,
| 4t wacetoxyphenyl 4-(4-methylcyclohexyl)-benzoate, |
4! -propionyloxyphenyl 4-(4-methylcyclohexyl)-benzoate,
4t -n-butanoyloxyphenyl &4-(4-methylcyclohexyl)-benzoate,
20  4'-p-pentanoyloxyphenyl 4-(4-methylcyclohexyl)-benzoate,
L' -n-hexanoyloxyphenyl 4= (4-methylcyclohexyl)-benzoate,
4! wn-heptanoyloxyphenyl 4~ (4-methylcyclohexyl)-benzoate,
4'ap ethylphenyl 4-(4-ethylcyclohexyl)-benzoate,
m.p. 114°C, Cl. 162°C; .
25 41-ethylphenyl 4—(4—ethylcyclohexyl)—benzoate,
m.p. 94°C, C1.149°C;
4'-n-propylphenyl 4~ (4=-ethylcyclohexyl)-benzoate,
m.p. 74°C, c1. 160°C; |
4'-n-butylphenyl 4=(L4-ethylcyclohexyl)-benzoate,



m p. .QZZC'QCI 189C, 4' -ethyl phenyl 4-(4-n:propylcyclohexyl)-benzoate, 25 ﬁfﬁ
m p. 105C, C. [err]; 4'-n-propyl phenyl 4-(4-n- propylcyclohexyl) benzoat e\
m p. '78C, S. /N. 87C, d. 186C, 4'-n- butylphenyl

ol

4- n- propyl cycl ohexyl ) - benzoat e, m.pyglerr], . 165C; - 17 - _
=n-pent yl phenyl 4-(4-n- propylcyclohexyl) benzoate mp. [err], O. [err];
4 - n- hexylphgng £1% ;lcncuwmagckohexyl) benzoate, mp. [err], S./N

err]

Cl . 165 - n- heptyl phenyl 4-(4-n- propylcyclohexyl) benzoat e,
A enza

5 - (2- et hyl utaf9p Qﬁtym@hdnyx h—bhepyhvicwcﬂ@bﬁﬁw ateq' - cyanopheny
ur(an. Bigﬁﬂéﬁ% J) )CoeniBare; 100 4 -ethoxyphenyi e
T ooy St gty - s Y enonte,

T SR, 4Ty

4-(a- - br opyI YoM yipﬁéﬁ%ii@g(hzetm&ﬁ ARShLymaoate,

(e gfz'ps.y“ A OGRS S g PGS o) -ensoste,
(4 - pr opyl ey oRERGPRREERTo AT s e by IR HBR CIERRN G,

(4 Dbyl CyhURexy 3 enbRat £ onh. [orr] L [err]:

10 41 _pethoxyphenyl 4—(h-ethylcyclohexyl)-benzoate,
41 —ethoxyphenyl 4-(4-ethylcyclohexyl)-benzoate,
4! -n-propoxyphenyl 4-{(4—ethylcyclohexyl)-benzoate,
4'-n-butoxyphenyl 4-(4-ethylcyclohexyl)-benzoate,
4! -n-pentyloxyphenyl 4—(h-ethylcyclohexyl)-benioate,
15 4'-n-hexyloxyphenyl L4- (4-ethylcyclohexyl)=-benzoate,
4’-ace£0xypheny1 hé(h-ethylcyclohexyl)-benzoate, _
L'-propionyloxyphenyl 4-(4-ethylcyclohexyl)-benzoate,
4'-n—butanoyloxypheny1.4;(h-ethylcyclohexyl)-benzoate,

4t wn-pentanoyloxyphenyl 4;(4-ethylcYclohg§y1)-benzoate,
20 4'-p-hexanoyloxyphenyl 4-(4-ethylcyclohexyl)-benzoate,

4'-n-heptanoyloxyphenyl 4-(4-ethylcyclohexyl)-benzoate,

L' pethylphenyl 4-(h-n-propylcyclohexyl)-benzoate
m.p. 122°C, Cc1. 189°C;

4! -ethylphenyl 4~ (4-n-propylcyclohexyl)-benzoate,

25 m.p. 105°C, Cl. 177°C; |
4!'-n-propylphenyl 4=(4-n-propylcyclohexyl)-benzoate,
m.p. 78°C, S./N. 87°C, Cl. 186°C; |
4!'-n-butylphenyl 4—(hen-propylcyélohexyl)-benzoate,
m.p. 88°C, Cl. 165°C; |



4 -ethy*pheﬁyl 4-(4-n- butylcyclohexyl) benzoat e, mp. [err], Cl. 168C, 25 _(gé
4' -n:propyl phenyl 4-(4-n-butyl cycl ohexyl)-benzoate, mp. [err], S./N

[err], Cl. 176C, 4'-n-butyl phenyl 4-(4- n butylcyclohexyl) benzoate m p.

exr}, S./N [err] C. [err]; 4'-n-peniy

[

4-(4-n- butylc ohex Zoa N. 109C, d.
[err]; 4 -n- he yT 'h'%%?)FYgP?l&nx bl 3‘&6‘%1%}@%) @Lﬁi%&lj‘{’r?’a.zoﬁ € S./N
120C, d. [err ehepryl p wl. 4- (4- n-butyl cycl-ohexyl) benzoate, 5

4" - ( nethylbd%y?) %ﬁ ﬁy &i Heﬁ butylcyclohexyl)-benzoate, 4' - cyanophenyl
4- (4-n-butyl cyg} *% | D grrl,é%Ji 224C 4 - et h xyphenyl '
4- (4=n- butylcf%l§£2é§ lggﬁéggt (%3%'Ph' fi ogé%§i)4beﬂ§ dé
(4-n-butyl cycl XY O?en o] pr henyl

4- (4-n-butyl cyxg'lhlg'heté bgn ggtgb% n- dtolbqyi hc’g’nyl

4-(4-n-batyl cwl-cqueﬁ yDsRéApL el 4-5- QPREHBAY] )-benzoate,

4- (4-n-butyl cycl ohexy ) benzoat e, exyloxyphenyl

4- (4-n-butyl cyged 8§L3~-p ﬁen mﬂﬁuﬂﬁﬂﬁﬁopylcyclohexyl)-benzoate,_
4-(4-n-butyl cycl o exyl)- enzoat e, - pr opi onyl oxyphenyl

4- (4-n-butyl cycil-&tmyéfnhényzoué#ﬁ-pmmwmaw@‘mw&enzoate,
4-(4-n-butyl cycl ohexyl ) -benzoat e, 4 - n- pent anoyl oxyphenyl

4- (4-n-butyl cymlphexa2 €bed20aR7°¢": - n- hexanoyl oxyphenyi

4- (4-n-butyl cycl ohexyl)-benzoate, 4'-nethyl phenyl

4- (4-n- pentylG@bhmméhquphenymaée(48&-@mppymﬁyhldhexﬁBB(beﬁZeatByIpheny
4- (4-

n- pentylcyclohexyl) benzoate, - mp. 90C, S./N [err], d. 171C,
10 Lt -ethoxyphenyl L= (4-n-propylcyclohexyl)-benzoate,

_4'-n—pr0poxypheny1 4« (4-n-propylcyclohexyl)-benzoate,
4'-n-bu£oxypheny1 4= (4-n-propylcyclohexyl )-benzoate,
4'—n-pentyloxyphenyl 4-(4-n-propylcyclohexyl)~benzoate,
4'-n-hexyloxyphenyl 4-(4-n-propylcyclohexyl)-benzoate,
15 hi-acetoxyphenyl L= (4=n-propylcyclohexyl)-benzoate,
| 4! -propionyloxyphenyl 4-(4-n-propylcyclohexyl)-benzoate,
4 -n-butanoyloxyphenyl 4-(4-n-propylcyclohexyl)-benzoate,
4'-n—pentanoyioxyphenyl 4—(A-nfpropylcyclohexyl)-benzoate,
4'-n-hexanoyloxyphenyl 4—(h-n-propyléyclohexyl)-benzoate,
20 -4'-n-heptanoyloxyphéﬁy1 4 (4-n-propylcyclohexyl)-benzoate,
| 4'-methylphenyl &4-(4~n-butylcyc lohexyl )-benzoate,
m.p. 115°C, C1. 180°C;
4'-ethylphenyl 4—(h-n-butylcyclohexyl)-benzoate,
m.p. 101°c, c1. 168°c;
25 4'-n-propylphenyl 4—(A-n-butylciclohexy1)-benzoate,
m.p. 86°c, S./N. 90°C, c1. 176°C;
4'~n-butylphenyl 4-(4-n~butylcyclohexyl)-benzoate,
m.p. 91°C, S./N. 110°C, c1. 165°C;
4'en-pentylphenyl 4-(4=-n-butylcyclohexyl)-benzoate,



4' - n- pgopyl phenyl 4-(4-n-pentyl cycl ohexyl)-benzoate, mp. [err], S./N _
119C, O . 184C, 25 4':n-butyl phenyl 4-(4-n-pentylcycl ohexyl)-benzoate, .mp.
[err], S./N Jerr], d. [err]; :

4' - n: hexyl phenyl . 4- (4- n- pentyl cycl oheXyl®-Benzoate, mp. [wee], S./N

L S s R Rl (10 B anesy ) benzo e

bR ek SR D St

o B T psctin.

?Afﬁ:Béﬁfgfy;t?é?TﬁfﬁﬁY%PB§ﬂ¥gaP§, zn;%PhSQy OX§%ﬁ§ﬁ€¥ci;ﬁe 1)-benzoate,
B Sy TRERTL g - phipd e amieayloyclonexyl)

4- (4-n-pentyl - propi onyl oxyphenyl
4-(4-n-pentyI€§%¢§%€§§$%ﬁ§§nagg%gpﬁﬁqﬁiﬁﬁyéygagfyyphaenhoate,

4- (4-n-pentyl nzodte nt anoyl oxyphenyl

(4-n-pentyl cyclohexgh) - benz ®~.4' - n- hexanoyl oxyphenyl
4-n-penty|%yﬁroﬂ§§y )-ggﬁzgg%écES 4' - met hyl phenyl -

- hexyl | { %ok (L it -
v oyl ey BRERRRERSESHS (o BB pgpv1) -venzoat,

n- hexyl cyel oAb .t 4 s _
n-hexylcgc-gﬂgé¥#¥?%§§§0§%§ﬁf%:ﬁkﬁﬁgﬁ%ﬁ%ﬁ%ﬁ%yl) benzoate,

n- hexy0 cycLabgrypbbxkppesste 4AUti<Bu 8RN )= te,
n-hexylcycloﬁgxy#)- enzoate, 4'-(2-methyl uty|)#%hgnyfnz°a ©

n- hexyl cyclpbbybxybheagal - (d-reymnopheyylohexyl )-benzoate,
n- hexyl cycl ohexyl ) - benzoate,

4'on-pentyloxyphenyl 4-(L4-n-butylcyclohexyl)-benzoate,

4-
4-(
4- ( 4-
4- ( 4-
4- ( 4-
4- ( 4-
4- ( 4-
4- ( 4-
4- ( 4-
4- ( 4-

4t -n-hexyloxyphenyl 4-(4=-n-butylcyclohexyl)~-benzoate,
4'-acetoxyphenyl 4-(4-n-butylcyclohexyl)-benzoate,

15 4'-propionyloxyphenyl 4-(h-n-bufylcyclohexyl)-benzoate,
4! —n-butanoyloxyphenyl 4-(4-n-butylcyclohexyl)-benzoate,
4!-n;pentanoylokyphenyl.4-(A—n;butylcyclohexyl)-benzoate,
4'-n-hexanoyloxyphenyl 4-{4-n-butylcyclohexyl)-benzoate,
4'-methylphenyl &4-(4=-n-pentylcyclohexyl)-benzoate,

20 m.p. 108%, c1. 183%; | '
4'-ethylphenyl 4-(4~n-pentylcyclohexyl)-benzoate,

- m.p. 90%, s./N. 106°%, c1. 171°C;
L' -n-propylphenyl A-(h;n-pentylcyclohexyl)—benzoate,
m.p. 66°C, S./N. 119°c, c1. 184°¢C;

25 4'-n-butylphenyl 4-(4-n-pentylcyclohexyl)-benzoate,
m.p. 74°C, S./N. 132°c, c1. 169°C;
4'-n-hexylphenyl .4-(4-n-pentylcyclohexyl )-benzoate,

“m.p. 103°C, sS./N. 138°C, c1. 163°C;
Af—n-heptylphenyl 4-(4-n~-pentylcyclohexyl)-benzoate,



mp. [&r],®. Terr]; 4'-methoxyphenyl 4-(4-n- hexylcyclohexyl) benzoat e, (g;»
25 4/, ethoxyphenyl 4- (4 n- hexylcyclohexyl) benzoat e, - n- pr opoxyphenyl

4- (4 n- hexyl cycl ohexyl ) - benzoat e, - n-"but oxyphenyl

4-{4;n- hexyl cycl ohexyl ) - benzoat e, 4'-acmgoxyphenyl

4- (4- n- hexyl cycl ohexyl ) - benzoate, 4' propionyloxyphenyl

4-(4-n-h | | but | h |
4- E4 2 hgizlcigﬁohexyh&ﬂﬁggyxﬁeph?PYﬁ %éﬁ%nﬂoﬁﬁggo Sk %&%1) -benzoate,

(i nept oS ETRES AL s B Y BRBR -emzote,
n- hept ymyxl ) -Cenz2ar8C;5 4' - n-propyl phenyl '

4-
(4-

T b ok omme

A e y"t‘i'yc'ﬁ% SReal 4ok Sranper ﬁqrc&]@asnm Y i
CyrarQ? Doy ohd y'l(n4 iﬁﬁﬁ%‘aﬁ’@%i SrobpnryaisheryLi theypnehsy
4 ety SRR ER 36‘?'-(‘*151-?3%%‘1&3?%%% -benzoate,
o hent YRk oRTRERAYE 47 (LRSI shey1)-benzoate,
% - Eﬁmi‘ﬁ'ﬁ qﬂg’%ﬁ"gﬁﬁéﬁiﬁe“‘@l % Wyéﬁ% WER¥)-benzoate,
e n- heply ycé %@%%gﬁgioﬁ-?h-ﬁ gfeﬁqﬁh@é][%}%ﬁl)-benzoate,
4-
4-

#Ahhhbh

n- octylcycl Xy oat e

n- OCty|%Wdﬁ%éggﬁéYg§%§g§%§?l4thﬂﬂﬂﬂﬁ@ﬂ%§i3§clohexyl)-benzoate,

n-octyl cycl o
4'-n—butanoyloxypheny1~4—(A—n-pentylcyclohexyl)fbenzoate,

4'
4-(
4- (
4-(
4- (.
4-(
4- (
4-(
4-(
4-(
4- (

' 4-'--n-pentanoyloxyphényl b (Len-pentylcyclohexyl)-benzoate,

h'-n-hexanbyloxyphenyl 4= (4-n-pentylcyclohexyl)-benzoate,

15 4'-methylphenyl 4-(h-n-hexylcyclohexyl)-ben?oate,
4!'~ethylphenyl &4-(4-n-hexylcyclohexyl)-benzoate,
A'-n—propylphenyl 4o (4-n-hexylcyclohexyl)-benzoate,
Ltwn-butylphenyl 4-(4-n-hexylcyc.ohexyl)-benzoate,

| 4'—n—pentylphenyl 4—(h-n—hexylcyclohexyl)-benzoate,

20 4t-n-hexylphenyl 4—(h-n-hexylcyclohexyl)-benzoate,
Lt (2-methylbutyl)-phenyl A—(h—n—hexylcycldhexyl)-benzoate,
4!'-cyanophenyl &4-(4-n-hexylcyclohexyl)-benzoate,

m.p. 101°C, c1. 208°C;
4'-methoxyphenyl &4~(4~n-hexylcyclohexyl)-benzoate,

25 4'-ethoxyphenyl 4-(4-n-hexylcyclohexyl)-benzoate,
4'-n-propoxyphenyl 4-(4-n-hexylcyclohexyl)-benzoate,
4 -n-butoxyphenyl &4- ( h-n-hexylcyélohexyl )-benzoate,
L!'eacetoxyphenyl 4—(4—n-hexylcyc10hexyl)-benzoate,.
4'-pr6pionyloxyphenyl 4~ (4-n-hexylcyclohexyl)-benzoate,



Lan- bUPyIprnyI 4- (4 n- octylcyclohexyl) benzoate, .
-(2-net hyl butyl) - phenyl 4-(4-n-octyl cycl ohexyl)-benzoate, 25
41 cyanophenyl 4-(4-n-octylcycl ohexyl)-benzoate, 4t-nethoxyphenyl
4-{4-n-octyl cycl ohexyl ) -benzoat e, 4 - etdpoxyphenyl

4- (4-n- octylcgclohex¥l) benzoat e, poxyphenyl
nyﬂ 4+J;m

- (4-n-octyl cyerBhEl ﬁpﬂwﬂmxynhg ﬁﬂhﬁh?ﬂﬁ clohexyl)-b
4-n- OCty|C%P|0heXy|) benzoate, =~ -21- 4'- aceto¥yphenxy )-benzoate,

-(

-(4-n-octyl c cTEnﬁﬁpF?nﬁyﬂmewl pﬁr—o(dr-amyhexypbyaybhexyl) benzoate,
((4-n- octylc ploh ﬁ ié benzo te - n- but anoyl oxyphenyl 4-
\V,octylcyc ?g } BRRY At & -nﬂheBMxiny@aohexyl,-oenzoate,

2- met hyi by b t 5 4'-ethyl phenyl 4-
getﬂslbﬁ%yu%¥ﬁilﬁﬁﬁhggl ﬁggg;%iicYﬁ%ﬂ@@§Ybﬁegyggzacb4[
th Ib - n- but yl phenyl
(gynetE;i%u§§?#8§§§¥§#é%%iz{ﬁﬁﬁﬂnh%géﬂfc%°§e§2¥VﬁBehfhzoate
(5 ot ol by P ERLBREREY - ettty hev @i ohemsao ybphaastte,
2-met h - tyl ph I

gz xt hﬁﬁﬁ%é %f#ﬂﬁﬁéél }:“'g nzog’teé’tyzﬂ- xcg;b@bwn ot ph;ﬂ%enzoate
(2- met hygy ;yh):@gclghz%y 4§; thoxyphenyl

(. 2-net hyl butyl -cyclo exyl ] - benzoa e - ét hoxyphenyl

(
(
(
(
(

_b I

N 1

L i iotaenmisee bt 45 R

2 neth&Jbutyl) cycl oheXyfl] exXyl)-benzoate,
2- mOhy 'bupanophyenwhesyt h-he onyphenyl 4-

met hyl but yl') - cy Ag)l oh}g(lyl]t ﬁeﬁég%ﬁbﬁl ﬁmﬁ@&y}/

2- net hyiebpt yNP4CEG 1 @1exydq+° @0 benzoate 4' - acet oxyphenyl

2- et hyl butyl) - cyclohexyl] benzoate - pr opi onyl oxyphenyl
net hy| Bdtmethoxsimitexyl | L4 (4 -n-heptylcyclohexy )-bénzoa e,

4

ﬁbb'—bbbhbbbhbbﬁhb"bhbb

A
I /= | eSS e e e e e e | —~r

4-
n
4-
2-
nme
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
(2-
4-
4-
(2

4'-ethokypheny1 L-(4-n-heptylcyclohexyl)~benzoate,
4'en-propoxyphenyl &4-(4-n-heptylcyclohexyl)-benzoate,

15 4!'-n~butoxyphenyl b4- (4-n-heptylcyclohexyl)-benzoate,
bi-acetdxyphenyl.4—(A-n-heptylcyclohexyl)-benzoate,
4L!'-propionyloxyphenyl 4—(4—n—heptylcyclohexy1)-benzoate,
h‘-n-butanoyloxthenyl 4= (L4-n-heptylcyclohexyl)-benzoate,
4t -n-pentanoyloxyphenyl 4-(4-n-heptylcyclohexyl)-benzoate,

20 4t-methylphenyl 4—(A-n-octylcyclohexyl)-benzoate,-
4'-ethylphenyl 4-(4~n-octylcyclohexyl)-benzoate,

- 4'-n-propylphenyl 4~-(4-n-octylcyclohexyl)-benzoate,
4t-n-butylphenyl 4-(4-n-octylcyclohexyl)-benzoate,
h'-(Z-methylbutyl)-phenyl L4e(4-n-octylcyclohexyl)=-benzoate,

25 4'-cyan0pheny1'4—(h-n—octylcyclohexyl)-benzoate,
4t-methoxyphenyl &4-(4-n-octylcyclohexyl)-benzoate,
L'-ethoxyphenyl 4-(4~-n-octylcyclohexyl)=-benzoate,
4'-n-propoxyphenyl 4-(4-n-octylcyclohexyl)-benzoate,
4t -n-butoxyphenyl 4—(h-n-octylcyclohexylb-benzoate,



benzoaﬁe 49-n-butanoyloxyphenyl-4-[4-(2-nethy|butyI)-CycIohexyI]- 25 (gg)
benzoate, 4'-n-pentanoyl oxyphenyl 4-[4-(2-nmethyl butyl)-cyclohexyl]- N
benzoat e, 4' - n- hexanoyl oxyphenyl 4-[4-(2-nmethyl butyl)-cycl ohexyl]-

. bapzoat e, - 22- 4'-n-hept anoyl oxyphedH -

4-[4-(2-nethyl butyl)-cycl ohexyl ]- benzoate, 4'-ne i?yglohex

4- (4- nethylcybmem@av¢xvpbﬁzmaté—(bhnaqgﬂ §;§ enzoa

4- (4- et hyl | oh 1)-b t
fn gfopzlg¥é1;;éggignyigzoa o 3%? o %t¥k$¥5g9éek¥}3~bfgfﬁﬁte

ézfﬁ RPN AR g S e oy Syt onexl ) feTERRke Tendoed,

4 et oo oue ) henggae i Amp%x;6ﬁ§§gr%newwe%ww

ot hyPey m%-%%g“‘?é et e phexyl I-benzoate, |
ethylcychphﬁx¥¥égﬁi %ﬂyi “L[¢ﬂ€?¢£%§ﬁ9ﬂﬁﬁ¥&lﬁ-c yclohexyl]-benzoate,

4-
4- (4-
4- (4-
4- (4-
(4- et hyl cycl ohexyl n- pr opyl cycl ohexyl
j Ej et hyl cychebgxplkyh hiPﬂL(éﬁﬁétﬁ&lbﬁﬁg§)-%9c¢oﬂbﬂ¥M}4bami@®anl
4- (4-

ethylcyclohexyl) bénzoat e, n- pent yl cycl ohexyl
et hyl cychoDgxyknthapneahA: 40— B nethy1b688§L)-cyclohexyl ]-benzoate,
' 4'-n—hexylphény1 4-[ 4= (2-methylbutyl)-cyclohexyl ]-benzoate,
10 4'-n-heptylphenyl 4—{4—(2—méthy1butyl)-cyclohexyl]-benzoate,
4ten-octylphenyl 4-[4-(2-methylbutyl)-cyclohexyl]-benzoate,
L'-cyanophenyl &4~[4-(2-methylbutyl)-cyclohexyl]-benzoate,
h'-methoxyphenyl.4;{4-(Z-methylbutyl)-cyclohexyl]-bénzoate,'
4!-ethoxyphenyl 4—[4—(2-méthy1butyl)-cyclohéxyl]gbenzoate,
15 4'-n-propoxyphenyl 4—[4-(2-methy1butyl)-cyclohexyl]-benzoate;
4'-n-butoxyphenyl &4-[4-(2-methylbutyl)-cyclohexyl]-benzoate,
4'-n-pentyloxyphenyl &4-{4-(2-methylbutyl)-cyclohexyll- |
benzoate, |
4'-n-hexyloxyphenyl 4—[4—(2-methylbutyl) cyclohexyl]-
20 penzoate,
| 4'.acetoxyphenyl 4—[4—(Z-methylbutyl)-cyclohexyl]-éenzoate,
4'-propionyloxyphenyl 4-[4-(2-methylbutyl)-cyclohexyl]-
benzoate,
4'en-butanoyloxyphenyl 4-[4~(2-methylbutyl)-cyclohexyl]-
25 benzoate,
4'en-pentanoyloxyphenyl 4—[4—(2-methylbutyl)-éyclohexyl]-
benzoate,
4'-n-hexanoyloxyphenyl 4—[4—(2—methy1but&l)-cyclohexyl]-

benzoate,



4' -n-gexyl ycl ohexyl 4-(4- ethylcyclohexyl) benzoat e,

4'"-n- heptyl cycl ohexyl. 4- (4- et hyl cycl ohexyl ) - benzoate, . 25

4' - met hyl cycl ohexyl 4-(4-n- propylcyclohééyl) benzoate, mp. [err], Cl.
127.5C; 4':ethyl cycl ohexyl 4-(4-n-propyF€ycl ohexyl)-benzoate, m p. 930 a.

_#égé 9121C-n nq%%gﬁﬁﬁ%ﬁnﬁ%%ﬁxéPcyc?%ﬁé?@xﬁgtpﬂgﬁﬁgﬁbpgﬁggy exyP)xge zoate,

[err] 4éﬁ1 - n- pent yl cycl ohexyl _
4 (4 n- prop&]cyc ekyl) benzoate, 5 mup. [err], S./N [err], Cl. [err];
' - n- hexyl cy Q|gﬂﬁﬁ¥} pyl il IHSAFE) -b te,
4 + n-heptyl cycl ohe %é&c%ﬂﬂﬁfg?ogyggggﬁohex;%S benzoé?% snzoate
4' - nethylcyd«ﬂeeﬁvlé&cidhaxﬁytuLQuche&%&mdwdxangxyre-Bﬁnfﬁavéfyclohexw

4- (4-n-butyl cycl ohexyl ) -benzoate, 10 mp. [err], Cl. 4'-n-propyl cycl ohexyl
4: (4-n-busyl giy| oheal) tz&nzqseo?c-mp [err], O. [err];

"-n-buty cyclohexyl (4 n- but cl ohexyl ) - benzoat e, 81C, d. Jerr];
15 4' - n- penty nﬂnséqy ?Qe Kyﬁeyep LAVC ke Rk b%?%anérr] a.
[err] 4' - n- hexyl q[ohe - -n butyl cycl ohexyl) - benzoat e, :

-n- heptyl cYb[Pohé%yCAQ t‘}icyclohexyl) benzoate, mp. [err], S./N
[err] .Jerr]; 20 4'- nethylcyclohexz- 4- (4-n-pentyl cycl ohexyl) - benzoate
mp. [err] 8! -N-Yuylcyalohédkyl | 4= fli-mebydpyicdichenyl -Beanzoate,

n- pentyl c clohex | enzoa
pemytey m.p )’? &E }N. 83°%, c1. 115°;

10 4'-n-pentylcyclohexyl h—(h-methylcyclohexyl)-benzoate,
m.p. 88°C, C1. 122°C;

4ten-hexylcyclohexyl 4—(h—methylcyclohexyl)-benzoate,
4'—n-heptylcyclohexy1_4—(A-methylcyclohexyl)-benzoate,
4'-n—octylcyciohexyl 4—(h-mefhylcyclohexyl);benzoate,
15 h'-methjlcyclohexy1 4—(h—ethy1cyclohexyl\-benzoate,
4'-eth"1cyclonexy1 4- (L-ethylcyclonexyl)- r\enzoa*\:e,
m.p. 188°C, ci. 111°%;
_4‘-n-propylcyclohexyl 4-(4-ethylcycldhexyl)—benzoate,
m.p. 93°C, cl. 133°C;
éo 4'-n-butylcyclohexyl 4-(4~ethylcyclohexyl)-benzoate,
4'-n-pentylcyclohexyl 4~(L4-ethylcyclohexyl)-benzoate,
m.p. 68°C, C1. 128°C; |
4'-n—hexylcycldx§¥% 4~ (L-ethylcyclohexyl)-benzoate,
4'-n—heptylcycloheiyl 4= (4-ethylcyclohexyl)-benzoate,
25 4'-methylcyclohexyl 4-(4-n-propylcyclohexyl)-benzoate,
m.p. 90°c, c1. 127.5°C;

4! -ethylcyclohexyl 4—(h-n-prOpylcyclohexyl)—benzoate,
m.p. 93°C, Cl. 135°C;

4!-n-propylcyclohexyl 4-(4-n-propylcyclohexyl)-Benzoate,

&



4-n-pentyl cyclohexyl) benzoate, 25 mp. [err], A. [err];
*n- but yl cycl ohexyl 4-(4-n-pentylcycl ohexyl)-benzoate, mp. 72C, S./N
er.r] , Cl. 147C, 4'-n-pentyl cycl ohexylpz-«£ 4-n- pentyl cycl ohexyl ) -benzoate,

err S. /N o} - 24- 4' -n-hexyl cycl ohexyl
L pe]ntxﬁ .cl%é;(ylgq-be{]% %:é 4' - n- heptyl cycl )(;Kexgl Y
tyl | oh 1)-b -nmeth
n- EEQyKe%ﬁaﬁgeiéyica@i%é&leh—ﬂ-gm”@re%xié ERgReky1)-benzoate,

- n- hexyl cycl O?§Q I) ZQet%s . 5 4' - n- propyl cycl ohexyl
-n- hexyl‘EyBro xyP) - enzoate -n- butyl cycl ohexyl

R e iw—ﬁeﬁ%&#%%@é%’em>-ben==°ate

p.'.[err]- c. [err]; 4' -n-propylcycl ohexyl @
- (

SNFNFNFNFS

- (¢
-
-
-
- (2

n- hexyl cycl g e .cycl ohexyl

“n- h§§§nb¥b|6£§¥§4) o0 oZh T, 16 ggg? YSIN 115C Q. [err]:
R A

Io

4' -n-propyl cycl ohe W éh 1 ergm@tess / N
[err], P Clp?/ rTTbhéﬁ'tXiB&?}Bg{%gv exyﬂql (4-n gg??/?cygljghg];;ﬂ) tbenzoate,
m 68C, S Deptyl eyvelohexyl )4benzoate,
(4pn heptyl c cT’B%’gé}'%"fy%nzoa e, An{(ptghGOC yixl [erf]y . [err]; 20
4' t hyl | oh 4- (4- tyl h 1)-b t t hyl | ohexyl
T kbt bt o ke e -senseats, '

4-(4-n- oc;‘td/l gzy%l oh/.%@e) Ckienzoate
4'-n-propylcyclohexyl 4=(4-n-butyl cyclohexyl) benzoate,
m.p. 69" ¢, Cl. 1507C;

4- (
4- (
4-(
4' -
4- (

Lt'an-butyl cyclohexyl L ( l:»-n-butyl cyclohexyl ) -benzoate,
m.p. 81°C, Cl. 143°C;

o ———— van e

15 4'-n-pentylcyclohexyl 4—(4-n—butylcyclohexyl)-benzoate
m.p. 62°C, Cl. 147°c
4’-n-hexylcyclohexy1 4~ (L-n-butylcyclohexyl)-benzoate,
gs_n.heﬁtylcyclohexyl 4-(4—n-butylcyclqhexyl)-benzoate,
m.p. 55°C, S./N. 77°C, c1. 138°C;
20 4'-methy1cyclohexy1 4—(h-n-nentylcyclohexyl)-benzoate,
m.p. 67.5°C, S./N. 70°C, c1. 123°C;
4‘-ethy1cyc_ohexy1 4-(h-n-pentylcyclohexyl)-benzogte,
m.p. 75°C, Cl. 134°C;
Lt -n-propylcyclohexyl h—(4-n-pentylcyclohexyl)-benzoate,
25 m.p. 60°C, Cl. 145°C;
L1-n-butylcyclohexyl 4~(L-n-pentylcyclohexyl)-benzoate,
m.p. 72°C, s./N. 82°c, c1. 147°C; '
- 4t-n-pentylcyclohexyl 4= (L4-n-pentylcyclohexyl)-benzoate,
‘m.p. 70°C, S./N. 90°C, Cl. 156°C; | '



4'~né5hy|c;cloheXyI 4-[4-(2-net hyl butyl)-cycl ohexyl]- benzoate, 25 ' (jEB

4“-ethy|cyc|ohexy| 4;[4-(2-nethy|butyl)-cyclohexyl]- benzoat e, '
-n-propyl cycl ohexyl 4- [4- (2-methyl butyl)-cycl ohexyl]- benzoate,

4‘-n but yl cycl ohexyl 4 [ 4- ( 2- nethylbutﬁﬂ)-cyclohexyl]- benzoat e, - 25 -

4h- pentyl cycl ohexyl 4-[4-(2- nethylbutyl) cycl ohexyl ]- benzoate, '

4 - n- hexyl cyd -ohdepty Loyl qlRexel byt bt peofyileredd eXkunQ%EEOaﬁe’
'-n-heptyl cycl ohexyl 4-[4-(2-nmethyl butyl)- cyclohexyl] oat e

4 -n- octylcﬁdh@wmapty&qynthexyhylb bynyDepd grzoate,

-4;-SFLSYL;gﬁgﬁ$;§%£@i§ééH§§%£¥Ly%T hex ;;apy%_ﬁhﬁxangl%éP carngylate |
. EL?SYL%%V' (oo byl fErn s%f HRT 2%@?@%%&?26 w
| '12 hoxy3 3%"-%»‘%3%{'3@ :&cﬁﬁ%ﬁiﬁ%ﬁ““ﬁ%&ﬁ%@iﬁ@% S
o hepty' LRI Sl folBk Y| Y ELORSRE AT REVERPE) - 58RRBYERT! ©
h'en-pentylcyclohexyl 4—(4-n—hexylcyclohexyl)-benzoate,
4'-n—héxylcyclohexyl.4—(A-n-hexylcyclohexyl)-benzoate,
A’-n—heptylc?clohex?l'h-(h—n—hexylcyclohexyl)-benzoate,
10.m.p. 65°C, S./N. 115°C, C1. 141°C;
4t —methylcyclohexyl h—(h-n-heptylcyciohexyl)-benzoaté,
Lt-ethylcyclohexyl 4—(h-neheptylcyéldhexyl)-benzoate,
" m.p. 78°, c1. 123°C; -
L' -n-propylcyclohexyl 4-(4-n-heptylcyclohexyl)-benzoate,
m.p. 65°C, S./N. 85°%, Cl. 141°C;

15
4'-n-butylcyclohexyl 4—(h-n-heptylcyclohexyl)-benzoate

. m.p. 68%c, s./N. 103°c, c1. 139°C;
h'-n-gggtylcyclohexyl 4-(h-n-heptylcyclohexyl)-benzoate,
m.p. 60°C, S./N. 100°C, Cl. 135°C;

2014'—methylcyclohexyl 4—(h-n-octylcyclohexyl);benzoate,
4t-ethylcyclohexyl 4—(h-n-qctylcyclohexyl)-benzoate,

4! -n-propylcyclohexyl b4=(4-n-octylcyclohexyl)-benzoate,
A'-methylcjclohexyl h—[hf(2-methylbutyl)—cyclohexyl]-
benzoate, -

25 4 Lethylcyelohexyl bmb-(2-methylbutyl ) -cyclohexyl ]-benzoate,
4'en-propylcyclohexyl 4—[4—(2-methylbutyl)-cyclohexyl]-
benzoate,
4t-n-butylcyclohexyl &4-[4-(2-methylbutyl)-cyclohexyl]-

benzoate,



4' -n-pctyleycl ohexyl 4-(4-met hyl cycl ohexyl ) -cycl ohexane- carboxyl ate, -25

4'-nethy|cyclohexy|_4-(4-ethy|cyc|ohexyl)-cyclohexane- car boxyl at e,
-ethylcyclohexyl 4- (4- et hyl cycl ohexyl ) - cycl ohexane- carboxyl at e,
"-n- propylcyclohexyl 4- (4- et hyl cycl ohexyl ) - cycl ohexane- - 26-

daxbexylate -n-butyl cycl ohexyl 4- T4Z§tﬁylcyclohexyl) cycl ohexane-

car boxyl ate, 4 entyl cycl ohexyl 4- et hyl cycl ohexyl) cl.ohexane-
carboxylate 4n-§eﬁgy FéQQﬁixﬁ/@rEé é@h??@?Xﬂb %TQﬁgi aﬂ
carboxylateb heptylcyclohexyl 4- (4- et hyl cycl ohexyl ) - cycl ohexane-

car boxyl at e, E@ 3* nethylcyclohexyl 4- (4-n- propyl cycl ohexyl ) -cycl ohexane-

car boxyl ate th cl -N,Pro cycl gh | ) - | oh ne-
carboxyl at e*' 1 ﬁ ﬁ&%ﬁ& iﬁq#¥&y+'a41Qgﬁmg%bﬁ§%@3ﬁiﬁ%§&é§ghﬁ%fﬁﬁéxane- 15
carboxylate %t ut yl cycl ohexyl 4-(4-n-propyl cycl ohexyl)-cycl ohexane-
carboxylate z° ent yl cycl ohexyl 4-(4-n- propylcyclohexyl) cycl ohexane-

car boxyl fey 2 0 hexane-
car boxyl gte ! g’?}ieﬁ%ﬁ%lﬁ%ﬁfm[% grﬁ')c%/% e%%y%gxane-
benzoate, :
4! -n-octylcyclohexyl 4[4~ (2-methylbutyl)-cyclohexyl ]-

benzoate,

41 -methylcyclohexyl 44(hémethylcyclohexyl)-cyclohexane—
1C carboxylate,

4t -ethylcyclohexyl 4 (4-methylcyclohexyl)-cyclohexane-
carboxylate,
4'-n-propylcyclohexyl 4- (4-methylcyclohexyl)-cyclohexane-
carboxylate,
'15hﬂ-n-butylcyclohexyl 4—(4-methylcyclohexyl) cyclohexane-
carboxylate _ .
4'-n-pentylcyclohexyl 4—(4—methylcyclohexyl) cyclohexane-
carboxylate,
4'-n-hexylcyclohexyl &4-(4-methylcyclohexyl)-cyclohexane-
20 carboxylate,
4'-n—heptylcyclohe2y1 4= (4-methylc;clohexyl)-cyclohexane-
- carboxylate,
L' _n-octyleyclohexyl 4;(4—methchyclohexy1)-cyclohexane-
.carboxylate _
254'-methy1cy“lohexy1 4—(4—etnylcyclohexyl) cyclohexane-
carboxylate,
4'-ethylcyclohexyl h—(h-ethylcyclphexyl)—cyclohekane-

carboxylate,

4'-n-propyleyclohexyl 4-(4-ethylcyclohexyl)-cyclohexane-



carboxy#ate® mp. [err], d. [err]; 25 4'-methylcycl ohexyl

4- (4-n-butyl cycl ohexyl)-cycl ohexane- carboxyl ate, 4'-ethylcycl ohexyl

4- (4-n-butyl cycl ohexyl ) -cycl ohexane- ga%%px | ate, 4'-n-propylcycl ohexyl
4-(4:n-butyl cycl ohexyl ) -cycl ohexane- 27 - carboxyl ate,
'-n-bUtyIcyQE?@@%? ged 4-n-butyl cycl ohexyl ) - cycl ohexane- carboxyl ate,

' -n-pentyl cycl ohexXy 4-14‘n-butylcyclohexyl)-cyclohexanef 5 carboxyl at e,

' - n- hexyl cygJrQhexi+tA- c h < | ¢ - e,

I heptyl Gyl ey TR, P RO T L MR o PO 1o
' - met hyl cyclah@eryldtel; n- pentyl cycl ohexyl) - cycl ohexane- carboxyl at e,
“igyhylcyclohexyl 4- (4-n-pentyl cycl ohexyl ) -cycl ohexane- carboxyl at e, _
' -N-propyl cyelahepentyi-dyeTomeay V| 4y CLoBexyh Lyendrig eneeyd bokakbayy! at e,
p. [err], d. [err]; 4" -n-butylcycl ohexyl .

- (4- n- perg ycayblostydaie - cycl ohexane- carboxyl ate, 4'-n-pentyl cycl ohexyl

- (4-n-pentyl cycl ohexyl ) - cycl ohexane- 20 carboxyl ate, 4'-n-hexyl cycl ohexyl
- (4- n- pent y k yal-tlesili oyadat extyek deef beathpiyplallohexyl ) ~cyclohexane-

carboxylate,

B S S S S

3

BB DN

4'-n—heptyl¢yclohexy1 4—(4-ethyicyclohexy1)—c§clohexane-
carboxylate, .
- 104'-methylcyclohexyl 4-(4-n-propylcyclohexyl)-cyclohexane-

carboxylate,
4'-ethylcyclohexyl 4—(4—n—propylcyclohexyl)-cyélohexane-
carboxylate,
4'-n-propylcyclohexyl &4-(4-n-propylcyclohexyl)-cyclohexane- '

15 carboxylate; _ ' . '_ |
4'an-butyleyclohexyl 4-(4-n-propylcyclohexyl)-cyclohexane-
carboxylate, “ o |
4'-n—penty1cyclbhexyl 4—(A-n-propflcyclohexyl)-cyélohexane—
carboxylate,

20 4'-n—h¢xylcyclohéxyl 4-(4—h-p?o§yl¢yclohexyl)-cyclohexane-
carboxylate, _
4'-n-heptylcyclohexyl 4 (4ten~-propylcyclohexyl)-cyclohexane-
carboxylate, |
m.p. 54°C, C1. 182%; |

25 4'-methylcyclohexyl 4= (4=n-butylcyclohexyl)-cyclohexane~
carboxylate, | _
L'-ethylcyclohexyl 4—(h-n-butyicyclohexyl)-cyclohexane-
carboxylate,

4'-n4prQPYIcyclohexyl 4= (4-n-butylcyclohexyl)-cyclohexane-



4" -net hyl cycl ohexyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane- carboxyl ate,

4' - et hyl cycl ohexyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane- carbexyl at e,

4! - n- propyl cycl ohexyl 4- (4-n-hexy|cysIQ?exyl)-cyclohexane- - 28 -
carboxyl ate, 4'-n-butylcycl ohexyl 4-(4-n-hexyl cyclohexyl)-cycl ohexane-
carboxyl ate, 4 +x cycl ohexyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane- 5
carboxylate,q%:ﬁgﬁx%ﬁ%%tlohexyl 4- (4-n- heptyl cycl ohexyl ) -cycl ohexane-
car boxyl at e, (&' yRIAWENSIOTER¥kyE- L4( D= RERIEyDLS Alshienty T FVeyeT8KaRENe-
car boxyl ate, 10 4'-n-propyl cyclohexyl 4 _

(4- - heptyl cxdrmxenlateycl ohexane- carboxyl ate, 4'-n-butyl cycl ohexyl
4-T23-n- hept yl cycl ohexyl ) - cycl ohexane- carboxyl ate, 4'-n-pentylcycl ohexyl
4- (4- n- hept ylioyel-gleaxyylecroToneeyBng= (45ncduisl\didloheky Dt byt Lyhexbeey
4- (4-n-octyl cycl ohexyl)-cycl ohexane- carboxyl ate, 4'-ethyl cycl ohexyl

4- (4- n- ocbyl caritbaxgrddfe cycl ohexane- carboxyl ate, 20 4'-n-propyl cycl ohexyl
4- (4-n-octyl cycl ohexyl ) -cycl ohexane- carboxylate, 4'-nmethylcycl ohexyl

4- [ 4- ( 2- met hyi 'bon=Hexxydeyoheligxyl 4= (4-n-butylcyclohexyl )-cyclohexane-

4'-n:hmptyNCycIohexyl 4- (4-n-pentyl cycl ohexyl ) -cycl ohexane- carboxyl at e, {%%a

carboxylate, | o
4'-n—hepfylcycloheXyl hé(h-n-butylcyclohexyl)-cyclohexane-
carboxylate, |
10 4'-methylcyclohexyl 4—(h-n-pentylcyclohexyi)-cyclohexane— -
carboxylate, . ' |
Lt'-ethylcyclohexyl 4—(A-n-pentylcyclohexyl)-cyclohéxane-
carboxylate,
41 -n-propylcyclohexyl 4-(4-n-pentylcyclohexyl)-cyclohexane-
15 carboxylate, |
m.p. 64°C, c1. 182°;
4*-n—bﬁtylcyc10hexyl be(4-n-pentylcyclohexyl)=-cyclohexane-
| carboxylate,
4t -n-pentylcyclohexyl h—(h-n—peﬁtylcyclohexyl)-cyclohexane-
20 carboxylate;
4'-n—hexy1c§clohexyl 4—(h—n—pentylcyclohexyl)-cyclohexane-
carboxylate, | '
4'-n-hepty1cyclohexyl'4—(h-n-pentylcyclohexyl)-cyclohexane-
carboxylate, | .
2544'-methy1cyclohexy1 4—(A-n-hexylcyclohexyl)-cyclohéxane-
carboxylate, |
41-ethyleyclohexyl 4—(h-n-heXchyclohexyl)-cyclohexane—
carboxylate, : |

4t-n-propylcyclohexyl 4= (4=n-hexylcyclohexyl)-cyclohexane-



cycl ohgxanekar boxyl ate, 4'-ethyl cycl ohexyl -
44[4-(2-nethylbutyl)rcyclbhexyl]-cyclo- 25 hexanecar boxyl at e,
4' - n- propyl cycl ohexyl [4-(2-nethy|butél) cyclohexyl]

cyclohexanecarboxylate -n- but yl cycT oR8xYI
_ -(2-nmeth bﬁﬂ%¥i %éclohexyl]- cycl ohexanecar boxyl at e, - 29 -
4 -n- pentylc - (2 met hyl butyl ) - cycl ohexyl ] -

'cyclohexanecg ‘box

O e Bl S ey Y XA RS et el i gnesy1 )-cyelonexane-
41-n- heptylcgg%gggﬁg%gé [ 4-(2-met hyl butyl)-cycl ohexyl ] -

cyclohexanec ’4' -n-octyl cycl ohexyl

P?ﬁ(ﬁe?ﬁirﬁic oéexy&}egeg%%¥£§rcyanggqﬁxgéggféggiXhﬁkﬁi)-cyclohexane_

-(4- Eth¥|c¥%£88$§%5%ephe”yl 4- cyanobenzoate,

4'
4' - (4-n-propylcyc exyl’) - phenyl 4- cyanobenzoate mp. [err], . Jerr];
4" - (4-n-but vl eygLeRoYY 2:1%%9# B ; hd¥dride 1

4' - (4-n- pentylcycloﬁexgl ) - phe % cyaﬁnﬁ XCﬂb exb&@ébyéio

4' - (4- n- hexyteysbRipesxk), - phenyl 4- cyanobenzoate ,

4' - (4-n- heptylcyclohexyl) phenyl 4-cyanobenzoate, m p. [err] S./N [err],
a.

4'

4'

4" -

4>

[err]; 4htL{étnyleiylonekyiex Mﬂ@@tﬁl@yémahémé)%yo&%hexane-
-[4-(2- nethylbutyl) cycl ohexyl ] - phenyl 4-cyanobenzoat e,

- (4- net hyl ezebokyisite,cycl ohexyl 4-cyanobenzoate,
-(4- ethylcyclohexyl) cycl ohexyl 4-cyanobenzoate,
10 4ten-propylcyclohexyl 4- h—n—heptylcyclohexyl)-cyclohexane-

carboxylate, |
4*-n-butylcyclohexyl 4—(4-n-heptylcyclohexyl)-cyclohexane—
carboxylate, | . | |
4'-n-penty1cyclohe£yl 4-(L4-n-heptylcyclohexyl)=-cyclohexane-
15 carboxylate, | | | |
4'-methylcyclohexyi h—(h;n-octylcyclohexyl)-cyclohexane-
carboxylate, |
h'-ethylcyclohexyl h-(h—n—octylcyclohexyl)-cyclohexane—
carboxylate, '
20 4t -n-propylcyclohexyl 4—(4—n—octylcyclohexyl) cyclohexane-
| carboxylate,
4'-methylcyclohexyl 4i-[ 4= (2-methylbutyl)-cyclohexyl]-
cyclohexanecarboxylate, |
Lt_ethylcyclohexyl L4=[ 4= (2-methylbutyl)-cyclohexyl ]-cyclo-
25 hexanecarboxylate,
4! -n-propylcyclohexyl 4-[L4-(2-methylbutyl)- cyclohexyl ]1-
cyclohexanecarboxylate,
4'epn-butylcyclohexyl 4-[4~(2~-methylbutyl)-cyclohexyl]~-

cyclohexanecarboxylate,



4- g pr opyl cycl ohexyl ) -cycl ohexyl 4-c¢yanobenzoat e,
4- n-butyl cycl ohexyl ) - cycl ohexyl 4-cyanobenzoate, 25
4-n-pentyl cycl ohexyl ) -cycl ohexyl 4-cyanobenzoat e,
4-n- hexyl cycl ohexyl ) - cycl ohexyl 4-~cyagobenzoat e,
n-
n-

\(Z hept yl cycl ohexyl )-c clohexyl 4 cyanobenzoat e
‘- (4- octy|%yzmﬁpenpy;cyyi tlwteutyl)-cyclohexyl]-
- 4-(2- nethylbutﬁl) cyclohexyl] cyclohexyl ‘4- cyano- - 30 - benzoate,
- (et hyl cycl e¥eks: ?xﬁﬁ§ﬁ§rb@xﬂéﬁﬁﬁ,cyclohexanecarboxylate
-(4-ethyl cyc ohe hen 4- met hyl cyc) ohexanecar boxyl at e
4en= propylcy& 9¥Y£9Bﬁ XY Qﬁﬁ&%%@BEYB§X§W§@QhQ¥Y1]‘
Cﬁfn butylc éé?% gh hyIcycIohexanecarboxylate

n- pentyl FCB hyIcycIohexanecarboxylate

4-

4. ngl f' SPoReRyY3 ey iﬁh wﬁ%—f h?%%é&ﬁﬁﬁ%%? ly-y%rtgﬁ@hexvll-
4- 10

4 thylyc%%% S ¥sanRER bR ,CSXfoﬁeiéﬁzﬁzﬁéoiilyaﬁée
Z‘EBL?SY?%C%%%?}%E Shiear, ?{:2? | lrﬁ%@éﬁ%@éﬁ%@ léﬁtl%hexvll- y
4

4-n- EE;‘;YF% exy%%&cﬁen%&ﬁ%&%foﬁeiéﬁzﬁzﬁaoiﬁﬁﬁée 15

4- {

4ot hyl Lyl horar foERERSTohek prﬂ’?“é*&‘?a“ﬁﬁxaﬁfééz?%%;ﬁiﬁtgfe

4-

4-

r

h
Lyt et droratestisnics

ohexyl) anecarboxylate m p.

1, O.[erg}.-(80ndptrd 91@?@Wdﬁéﬁy1?¥@ﬂén yhehytyanobenzoate,
propylcyclohexane oxy [err], ?err :
4-n- pent yl aypl ohég &CL fdsny5 -GFpropyIcyclohexanecarboxylate

phenyl 4-n- propylcycl
e

bbﬁhbbbAbbbhbbhhbﬁbhbbﬁgﬁﬁﬁ

-
-
- (
-
-
-
- (
-
-
-
- (
-
- (
r
-N-
- (

4'-(h-n-butylcyclohexyl)-phenyl_h-cyanobenzoate,
m.p. 178°C, C1l. 252°C; |
15 Lra (h-n-pentylcyclohexyl)—phenyl h-cyanobenzoate,
-(h—n—hexylcyclohexyl)-phenyl h-cyanobenzoate,
-(A;h;heptylcyclohexyl)-phenyl L-cyanobenzoate,
m.p. 157°C, S./N. 167°c,'01. 229°¢;

41~ (4-n-octylcyclohexyl)-phenyl 4-cyanobenzoate,
20 4‘-[4-(Z-methylbutyl)-cyclohexyl]—phenyl L-cyanobenzoate,
4. (4-methylcyclohexyl)-cyclohexyl 4-cyanobenzoate,
-(L4-ethyleyclohexyl)-cyclohexyl 4-cyanobenzoate,
-(4-n-propylecyclohexyl)-cyclohexyl 4-cyanobenzoate,
-4'-(h-n-butylcyclohexyl)-cy;lohexyl L-cyanobenzoate,
25 41o(b-n-pentyleyclohexyl)-cyclohexyl 4-cyanobenzoate,
-(h-n-hexylcyclbhexyl)-cyclohexyl L.cyanobenzoate,
-(4—n—heptylcyclohexyl)-cyclbhexyl L-cyanobenzoate,
~(4-n-octylcyclohexyl)-cyclohexyl 4-cyanobenzoate,
4t [ 4= (2-methylbutyl)-cyclohexyl]-cyclohexyl 4-cyano-



(4- nghexy#cycl ohexyl ) - phenyl 4-n-propyl cycl -ohexanecar boxyl at e,
(4- n-heptyl cycl ohexyl ) -phenyl 4-n-propyl cycl ohexanecar boxyl ate, 25

(4- met hyl cycl ohexyl ) - phenyl 4-n-butyl cycl ohexanecar boxyl at e, :

i(4- et hyl cycl ohexyl ) - phenyl- 4-n- but yl<\30 chexanecar boxyl at e,
-?ﬁin-propylcyclohexyl)-phenyl 4-n- but yl cycl ohexanecar boxyl at e,

n- but yl dexlagabe] ) - phenyl 4-n-butyl cycl ohexanecar boxyl at e,

n- hexyl cyc) ohexyl ) - phenyl 4-n-butyl cycl ohexanecar boxyl at e, -_31 -

4- n- hept SHKIAY T pheryL ) 2phepiyly foyme Bhelereteh esepesapboxylate,

(4 yl at e

o Larr TP ROy Sl oreesf L DR YR B Eay £ b pReRp e arboxyLate,
P pent vy BT Bl Sy L7 PRy e BT 1 g Rpnecarboxylate,
SEETE S
ol e T -
S i G e i ——

4-
4-
4- hexyl

4- n- pent yley{i-ahetlyy) cpbbob exyl) ~mpiveriydy &b eheblzykepchokgkanecarboxylate,
4- n- hexyl cyc] ohexyl ) - phenyl 4-n-hexyl cycl ohexanecar boxyl at e,

4- n- hepty | des/c-oeittyl Wma@%/yxﬂ-) nphenylc et etthxberehehexangcarboxylate,

4-

4-

4-

4-

4-

- (4-
.- 4-
- ( 4~
i 4-

-(4
-(4
(

ARADMAPADADADLN
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met hyl cycl phexyl ) - phenyl _4-n-heptyl cycl ohexanecar boxy] at e,

et hyl cyct Drepvhgy chohekypyibhanth dk=pide %t epRyPReEanggarboxylate,

n- propyl.cycl ohexyl) - phenyl 4-n-heptyl cycl ohexanecar boxyl at e, )

n-butylﬁwﬁZﬁﬂﬁ®¢§Y%ﬁﬁﬁ%Phﬁxﬁlﬁephﬂnx&ﬂQﬁzﬁhymmpcbohgkanecarb0xylate,

n- pentyl cycl ohexyl) -phenyl 4-n-heptyl cycl ohexanecarboxyl at e,
4=(4-n-pentylcyclohexyl)-phenyl 4-ethylcyclohexanecarboxylate,

ArAEADMDMBRAIAMDMDMADIMDMDIADMDSDS
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-
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-
-
-
- (
-
-
_-(
- (
-
- (

4—(h-n-hexylcyclohexyl)-phenyl L-ethylcyclohexanecarboxylate,

15 4-(4-n-heptY1cyélohexyl)¥pheny1 L-ethylcyclohexanecarboxylate,
4—(h-methylcyclohexyl)-phenyl hfn-propylcyclohexanecarboxylate,
4-(4-ethylcyclohe3yl)ephenyl k-n-prOpylcyclohexanecarboxylate,-
4—(h-n-propylcycldhexyl)-phenyl L-n-propylcyclohexanecarboxylate
m.p. 110°c, c1. 190°%C; - |

20 4—(4-h-butylcyclohexy1)-phenyl L-n-propylcyclohexanecarboxylate,
m.p. 117°c,.c1. 185°C;

L-(4-n-pentylcyclohexyl)-phenyl 4-n-propylcyclohexanecarboxylate.
4-(4-n-hexylcyclohexyl)-phenyl 4-n-propylcyclohexanecarboxylate,
4-(4—n-heptylcyclohexyl)-phqnyl 4-n-propylcyclohexanecarbokxylate.

25 4-(4-methylcyclohexyl)-phenyl 4-n-butylcyclohexanecarboxylate,
L-(4=ethylcyclohexyl »phenyl L-n-butylcyclohexanecarboxylate,

L= (L4-n-propylcyclohexyl)-phenyl h-n-butylcyclohexanecarboxylate,
4= (4-n-butylcyclohexyl)-phenyl h-n—butylcycléhexanecarboxylate,
4=(4=<n-hexylcyclohexyl)-phenyl 4-n-butylcyclohexanecarboxylate,



4-(4- n -fexylicycl ohexyl ) - phenyl 4-n- hept yl cycl ohexanecar boxyl at e, @ |
4- (4-n-heptyl cycl ohexyl)-phenyl 4-n-heptyl cycl ohexanecar boxyl ate, 25 -

Exanple 2:16.5 g of 4-n-propyl benzoic acid and 24.7 g of 4-(4-

n- Rent yl cycl ohexyl ) - phenol are heated 4 The boil under reflux. with 0.25 g

of concentrated sul phuric acid and O. 15 g of boric acid in 250 m of
rOV|ded W th a water

t ol for 42 |

sgpgsgfororabﬁé? wﬁ%?%%?ﬁ}cﬁ V%EQT i gf@d SO 2k dopranetgrbocylate,
Th t _QWUﬁg SovEshYesh

watee;eagnlcguvmth Zg'glym of 5% a%%y gh gg?ﬁ\r‘#% en@%e SO?H%I Onﬂéxgﬁ.ate,
fs 3|r\tﬂh:[ etvw ge (Gi-tdthy 1&%@%) §he§9@ glnobewr fﬁﬁl%kﬁzké’?eé’é(ﬁﬁoi?ﬂh‘é%‘

ﬁﬁter distilling t he tol uehe he “resu

(4 n- pentyl( 4-ay-pramidy cnm@ww- h@ﬁ?ﬂ!yhhﬁ%t%rlc%réf'&ﬁ?@é&éééfﬁgxylate,_

fron1nethano| The follow ng co oundg are repared anal’ogous

(43t hyhcpe! 6290 )5 phenyl 2890p1 0y | beg7b gse,
-(4-ethchycIohexyI) phenyl 4-net hyl benzoat e,

- (4- n- pr obyl &yt NEyicyqliuimasy W) #phénybedz anipentylcyclohexanecarboxylate,
-(4-n-butzlc§klohexyl) phenyl 4-nethyl benzoate, 4
el

(4 n- penty ngmﬁpheumb)hyhényioépn-péﬁtylcyclohexanecarboxylate
- (4-n-hexyl cycl ohexyl ) - phenyl 4-nethyl benzoate, 4

(4 n- hept y Loy qlobeesvldRaitedy T RLb e mZQahepentylcyclohexanecarboxylate
4' - (4-n-octyl cycl ohexyl ) -phenyl 4-nethyl enzoate 4" -[ 4-

(2 ?Etgéiﬁy gér§ﬁ§§§&§§ﬁfI%Ahégi&ﬁ?ﬁﬁ nzOﬁsgtylcyclohexanecarboxylate
-(Hpethyl gy Io he ﬁthylbenzoate
- (4-n- pro%y cy? éx&ﬁ) n%%ny ’ 4- et hyl benzoat e,
(4 n- b“tﬁl%ﬁcb%@ﬁﬁfd&dﬁyﬂaﬁyfbﬁﬁﬂ@$§fnﬂoﬁtﬁexylcyclohexanecarboxylate,
4-(L4~ethylcyclohexyl)-phenyl 4-n~hexylcyclohexanecarboxylate,
4-(A-n-propylcyclohexyl)—phenyl h—n-hexylgyclohexanecarboxylate,

h-(4-n-butylcyclohexyl);phenyl 4-n-hexylcyclohexanecarbokylate§5

15 h-(h-n-pentylcyclohexyl)-phenyl-4—n-hexylcyclchexaneca:boxylate,
| 4-(A-n-héxylcyclohexyI%phényl 4-n~hexylcyclohexanecarboxylate,

| 4-(4-n—h§ptylcyclohexyl)-phenyl h-n-hexylcyclohexanecarboxylgte;
4-(4-methylcyclohegy1)-phenyl 4-n-heptylcyclohexanecarboxylate,
4—(4-e£hy1cyclohekyl)fphenyl 4-n-heptylcyclohexanecarboxylate,

20 4=(4=n-propylcyclohexyl )-phenyl 4-n-heptylcyclohexanecarboxylate,
h—(h-n-butylcyclohexyl)-phenyl L-n-heptylcyclohexanecarboxylate,
h—(h-n-pentylcyclohexyl)-phenyl 4-n-heptylcyclohexanecarboxylate,
4= (4=n-hexylcyclohexyl )-phenyl L-n-heptylcyclohexanecarboxylate,
L-(4-n-heptylcyclohexyl )-phenyl 4-n-heptylcyclohexanecarboxylate,

25 Example 2 | '

16.5 g of 4-n-propylbenzoic acid and 24.7 g of 4-(4-
n-pentylcyclohexyl)-phenol are heated to the boil under
reflux with 0.25 g of concentrated sulphuric acid and 0.15 g
of boric acid in 250 ml of toluene for 24 hours in a round-

bottomed flask provided with a water separator; about



:- . '
' - (4- Mpent’yl cycl ohexyl ) - phenyl 4- et hyl benzoat e,
' -(4-n-hexyl cycl ohexyl) - phenyl 4-ethyl benzoate, 25 '
- (4-n-heptyl cycl ohexyl) - phenyl 4-ethyl benzoat e, '

'kLA-n-octyIcycIohexyI) phenyl 4-et hyt bgpzoate,

( 'ﬁéh @f d lﬁ:ming;‘%‘:' gggﬁyglﬁg%ﬁe%wégy' S0ER8Eeally.  The
4-
- (4-ethylovclongxd) sbemde 403poRd NeNECat ey pes 3R, in each case,

.: S TR L B BT % s s
-(4-n- hepty&&¥§5ﬁ9§é¥%blﬁ%&%ﬁ.j@ﬁfﬁf&ﬂﬂﬁéenzo e With, in each case,

-(4-n-octyl cycl ohe

-[4-(2-ng ? %%'brcﬁﬁ%%&e ‘9 d?%%&” f‘é%&&ﬂﬁbéﬂiﬁﬁé%e. After

-(4- nethylcyc xyl’) - phenyl n- butyl enzoat e,

- (4- ethylcy&igﬁgthh pBEEVEhﬁ %d%ﬂéﬁé“”@ﬂ@lfbsultlng 4! = (4=n-pentyl-
-(4-n-propyl cycl ohexy ) - phenyl 4-n-butVyl benzoat e,

- (4-n- but yl gyeionexyl)) ~phemyil Jﬁﬁdﬁfﬁﬁ@ﬁﬁ@@te is recrystallised from
-(4-n-pentyl cycl ohexyl) - phenyl 4-n-but’yl benzoate, 4' -(
- n- hexylcyclm@enahbiphenyl 4-n-butyl benzoate, 4

(4 n- hept yl cycl ohexyl ) - phenyl 4-n-butyl benzoate,

- (4-n-octyl cycl ohex¥hp- fodlvwisgh-dotipduaeds oate, ptépared analogously.
-[4-(2-met hyl butyl ) -cycl ohexyl ] - phenyl 4-n-butyl benzoate,

- (4- nethV]c@t#6hem¢thyﬂbgmﬁoh@xyﬂ&yph&ﬁ¥mz@amethylbenzoate,
- (4-et hyl cycl ohexyl ) - phenyl 4-n-pentyl benzoate,

-(4-n- propyhbyéhehﬁhy&pypmahﬂxyl)%ghanwlb@ﬂmehhylbenﬁoapenr] a. [err];
4' - (4 n- butylcz:lohexyl) phenyl 4- n pentyl benzoate, mp. [err] a.

rr]; 4 -(4-h! prpyopyieyplohsryiy) -phenyknéynethydheazoate,
4~ (4-n-butylcyclohexyl)-phenyl 4-methylbenzoate,

'4'-(h-nfpentylcyclohexyl)-phenyl b-méthylbenzoate,
15 4'-(L-n-hexylcyclohexyl)-phenyl L-methylbenzoate,
'-(h-n-heptylcyclohexyl)-phenyl'A-methylbenzoate,
43— (4=n~octylcyclohexyl)-phenyl 4-methylbenzoate,
4'-[4—(2-methy1buty1)-cyclohexyl]-phenyl h-methylbenzoate,
4'-(h-methylcyclohexyl)-phenyl L-ethylbenzoate,
20 4'-(h-ethylcyclohexyl)-phen&l'A-ethylbenzoate,
-(h-n-propylcyclohexyl)-phenyl L-ethylbenzoate,
4!« (4=n-butylcyclohexyl)=-phenyl 4-ethylbenzoate,
‘4'-(4—n—penty1cyclohekyl)-phenyl L4-ethylbenzoate,
-(h-n—hexylcyclohexyl)-phenyl h-ethylbenzbaté,.
| 25 4'-(4—n-heptylcyclohexyl)-phenyl L-ethylbenzoate,
4"(hfn'OCtchyciohexyl)-phenyl 4-ethylbenzoate,
4'-[4-(2-methylbUfyl)—cydlohexyl]-phenyl L-ethylbenzoate,
4!~ (4=-methylcyclohexyl )-phenyl 4-n-propylbenzoate,
,;4’-(4-ethylcyclohexyl)-phényl 4-n-propylbenzoate,



4' - (4gn- hexyl cycl ohexyl) -phenyl 4-n-pentyl benzoat e,
4" - (4-n- heptyl cycl ohexyl ) -phenyl 4-n-pentyl benzoate, 25 mp. 78C, S./N.
104C,'Cl. 165C, 4'-(4-n-octyl cycl ohexyl)-phenyl 4-n-pentyl benzoate,

[A- (2-methyl butyl)-cycl ohexy I]-phemy <4-n-pentyl benzoate,

4\>(4 met hyl cycl ohexyl )-phenyl 4-n hexyl benzoate, -

- (4- et hyl cykl ehéxykprppyiylycd-ohcxydly) <eveamzl ed-n-proflbenzoate,
- (4-n-propyl cycl ohexyl ) - phenyl 4-n-hexyl benzoat e,

- (4-n- butyIéye(éhaxpuﬁyﬂn@mwohexym&yghenykck&mrpropylbenzoate,
-(4-n- pentylcyflohexyl)- phenyl 4-n- hexylbenzoate
- (4-n- hexyl&&t Bhﬁxyﬁﬁyiﬁaﬁmo @rp50pylbenzoate,

4 \fﬂ n- hepty ohexyl ) - phen n- exylbenzo te,
4' - (‘4-n- octyIL Bxhept ﬁﬁ&ﬁﬁ& Q¥Mi§qﬂ henphten-propylbenzoate,

4'
4' -
4'

4|

4'
4' -
4' -
4'
4'

4-
4'
4'
4'
4!
4'
4'

(

Ej gétgsfgécT %é£§95¥§héﬁ§ﬁy%k#?ﬁig%ﬂﬁﬁéiﬁ] %gggég gnzoate,

R et
(i R DA o

4-n-octyl gyc X o i
g nethyl%uﬁylggzgc¥kﬁggaﬁ?¥hheny AT y|%3ﬁZB§Fthenzoate,
(4-met hyy cyel i _

(4 eth9¥tyglogg§§|?h§ n?th#ﬁ (i%ﬁ#ﬁﬁ%%g?%ﬁn butylbenzoate,

- (4-n- propylecy¢hohe éhky&h%@a ey LI ph 9T ORLB-bd8ylbenzoate,
(4-n- butylcyclohexyl - phenyl 4-n-octyl benzoat e,

{7 ey My gy bensoncs,
4! = (4=n-heptylcyclohexyl)-phenyl h-n-butylbenzoate,
-(h—n-octylcyclohexyl)-phenyl h—n—butylbenzoate,

15 4'-[4-(2-methylbutyi)-cyélohexyl]-phenyl h-n-butylbenzoaté,
-(h-methylcyclohekyl)-phenyl L-n-pentylbenzoate,
-(4-ethy1cyclohexY1)-phenyl L-n-pentylbenzoate,

4t~ (L4~n-propylcyclohexyl )-phenyl 4-n-pentylbenzoate,
m.p. 98°C, C1. 180°C; |
0 4'-(h-n-butylcycloheiyl)-phenYl L-n-pentylbenzoate,
m.p. 96°c, C1. 171°C;
-(h-n-pentylcyclohexyl)-phenyl L-n-pentylbenzoate,
4o (4-n-hexylcyclohexyl)-phenyl 4-n-pentylbenzoate,
-(4-n-heptylcyclohexyl)-phenyl L-n-pentylbénzoate,
25 m.p. 78°C, S./N. 104°C, Cl. 165°C;
4t~ (4-n-octylcyclohexyl)-phenyl 4-n-pentylbenzoate,

4t <[ 4=(2-methylbutyl)=-cyclohexyl]-phenyl 4-n-pentylbenzoate,

4'-(A-methylcyclohexyl)-phenyl L-n-hexylbenzoate,
4t (4-ethylcyclohexyl)-phenyl 4-n-hexylbenzoate,

w®

;Ej_ﬁfg¥gg§ tﬁaxg) %SﬁéH% ﬁﬁé%ﬁ%iﬁid@?@nyl L-n-propylbenzoate,



4-4 “hept yl cycl ohexyl ) - phenyl 4-n-octyl benzoate,
4-n-octyl cycl ohexyl ) - phenyl 4-n- octylbenzoate 25

4- (2- met hyl butyl ) - cycl ohexyl ] - phgn 4-n-octyl benzoat e,
:4- nethylcyclohexyl) phenyl 4-(I- beutyI) benzoat e,
4:
4-

et o e e enaoace,
4-n- butylgvcte_ X%ﬁ%yﬂeﬁgﬁb}“éﬁ&)ﬁ Qﬁgtm ReR¥PBéRzoate; 35 - -

- (4-n-pentyl cytl ohexy utyl)-benzoate, 4'-

(4 n- hexyl cyc oh s hepzwek¢lbenzoate,
(4-n- heptj+cy o) e§§P%9ibgél 1Ung?ﬁ§¥Lutyl) benzoat e, ’
4 ¥(4 n- octylg.;y.cggbﬁxnbky% hé:&yll)miﬂféﬁﬂlwlﬂ-lbexﬂbenzoéte,4' -
nethylphenyl 4- (4-met hyl Cyc hexyl -cycl ohexane- carboxyl ate,
4’ -ethyl pf?nyh'é(MnnnbbtW?*cqlwm X eriyek alpen-hexpbbghadate,
41 n- propyl phenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- 10 carboxyl at e,
- n- but'yl pheayl ( 4=~h4 ooty ohexydy) Sphery b hesariexyabbnzyhies,
'-n-pentyl phenyl 4-(4- nethylcyclohexyl) cycl ohexane- carboxyl ate, 15
' -n- hexylphehy+[4—(2—methyﬂbmﬁyﬂ%9qy atyexyhixphenytafnoxpexyd benzoate,
4 -n-heptyl phenyl 4-(4- nethylcyclohexyl)- cycl ohexane- car boxyl at e,
41 n- octylphehy+(4—m¢thwﬂwmc&ph %Wﬁfo%ﬁ&ah@PtY@béﬁﬁﬁéiﬁhate

2-nmeth Ibut I henyl 4-( Ic cl ohe I cycl o- hexa ecarbox | at e,
! Y y L—p hy{cyclohexyl pﬁ;nyl ynlhe%tylbenzo % y

4~ (
2 - (
ar-[
4"
4™
2 - (
4

10 4'-(h—n—proPylcyclohexyl)-phenyl L-n-heptylbenzoate,

4t~ (4-n-butylcyclohexyl)-phenyl 4-n-heptylbenzoate,
-(4-n-pentylcyclohexyl)-phenyl 4-n-heptylbenzoate,

4'e(h-n-hexylcyclohexyl)-phenyl'h-n-heptﬁlbenzoate,
-(h-n-heptylcyélohexyl)-phenyl 4-n-heptylbenzoate,

15 4'-(4-n-octylcyclohexyl)-phenyl h-n-heptyibenzoate, |
h'-[4—GLmdﬂuﬂbuQﬂJ-cyﬂxhexyl]~pheny1—4—npheptylbenzbate;
4';(h—methylcyclohexyl)-phenyl L-n-octylbenzoate,

-(h-ethylcyciohexyl)-phenyl.A-n-octylbenzoate,
-(h-nppropylcyclohexyl)-phenyl L-n-octylbenzoate,

20 A’-(4—n—buty1¢yciohexy1)Qphenyl.h-n-octylbenzoate,

4% - (4-n-pentylcyclohexyl)-phenyl 4-n-octylbenzoate,
t-(4-n-hexylcyclohexyl)-phenyl 4-n-octylbenzoate,
-(h-n-heﬁtylcyclohexyl)-phenyl h-n-ocfylbenzoate,

4t (4-n-octylcyclohexyl)-phenyl h-n-octylbenzoate,.

25 4t-[4-(2-methylbutyl)-cyclohexyl]-phenyl 4-n-octylbenzoate,
4!~ (L4-methylcyclohexyl)-phenyl 4=-(l-methylbutyl)-benzoate,

4t~ (4-ethylcyclohexyl)-phenyl 4-(l-methylbutyl)-benzoate,
- (4-n-propylcyclohexyl)-phenyl 4-(l-methylbutyl)-benzoate,
- (4-n-butyleyclohexyl)-phenvl 4-(l-methylbutyl)-benzoate,



4' - cyagophenyl 4- (4-met hyl cycl ohexyl ) -cycl ohexanecar boxyl at e, : (g/)
4" - met hoxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- 25 carboxyl at e, '
- 4' - et hoxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- carboxyl ate,
4: - n- propoxyphenyl 4-(4-net hyl cycl ohexgk)=cycl ohexane- carboxyl ate, - 36
- - n- but oxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- carboxyl at e,

4' - n- pent yl oxypheiydn A dritybe Pyl oiekohdxphenyic bel{@-arethylkinboxy) sbenzsate,
4' - n- hexyl oxyphenyl 4-(4-methyl cycl ohexyl)-cycl ohexane- carboxyl at e, '

4! - acet oxypheniyil- (di-(ri-exyicyeLohbryy ) Fphenlydhdeedle-mathyidnyt it p-benzoate,
4' - propi onyl oxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- 10 carboxyl ate,
4\-nfbutanoyldﬁﬁﬂ#ﬁg#haptwlopchghexyldhphpmwﬂcﬁaQﬂﬁm@#h¥1buﬁxb}7benépate,
4' >ni- pent anoyl oxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- carggxylate, 15
4' - n- hexanoyl dwp&mwwtyxcmlngzez;y&oopmwf drdloimsthisl bukyboxhengeate,
4' - n- hept anoyl oxyphenyl 4-(4-nethyl cycl ohexyl)-cycl ohexane- carboxyl ate,

4' - met hyl phenyt! “mgthylpheryd| %Z%mptbyammmm%@@@@e-

4' - et hyl phenyl 4-(4-ethyl-cycl ohexyl)-cycl ohexanecar boxyl at e,

4' - n- propy| pheaBg@PAEYU e hy| cycl ohexyl ) - cycl ohexane- car boxyl at e,

4'eethylphenyl 4-(4-methylcyclohexyl)-cyclohexane-
carboxylate, | | _
4t -n-propylphenyl &4-(4-methylcyclohexyl)-cyclohexane-
10 carboxylate, _
4ten-butylphenyl 4-(4-methylcyclohexyl)-cyclohexane-
carboxylate, ' |
4t -n-pentylphenyl 4-(4-methylcyclohexyl)-cyclohexane=
carboxylate, | |
15. 4'-n-hexy1phenyl hf(h-methY1cyclohexyl)-éyclohexane-
carboxylate, | |
4 =n-heptylphenyl 4-(4-methy10Yclohexyl)-cyclohexane;
carboxylate,
4% -n-octylphenyl 4= (4-methylecyclohexyl)-cyclohexane-
20 carboxylate, '
 4to(2-methylbutyl)-phenyl 4-(4-methylcyclohexyl)-cyclo-
hexanecarboxylate, |
41 ~cyanophenyl 4-(4-methylcyclohexyl)-cyclohexanecarboxylate,
4t -methoxyphenyl 4-(4-methylcyclohexyl)=-cyclohexane-
25 carboxylate, ‘
4t —ethoxyphenyl &4-(4-methylcyclohexyl)-cyclohexane-
carboxylate,
4'-n-propokypheny1 L—(h—methylcyclohexyl)-cyclohexane-
carboxylate,



4' -n- byt yl phenyl 4- (4-ethylcycl ohexyl)-cycl ohexane- carboxyl ate, 25 (};@
4" - n- pentyl phenyl 4-(4-ethyl cycl ohexyl)-cycl ohexane- carboxyl at e, .
4' -n- hexyl phenyl 4-(4-ethylcycl ohexyl)-cycl ohexane- carboxyl at e, :
4;-n- hept yl phenyl 4-(4-ethy|cyclohexy+)3éytlohexane- - 37 - carboxyl ate,

- 4™~ (2-nmet hy] butyl) -phenyl - 4- (4-et hyl | oh | )-cycl ohexanpe-

~ carboxyl at e, %}EQVHHBBKEEyﬁnﬂl(&?éﬁﬁﬁﬁgﬁéﬁéﬁég§$§%%Xi?BﬁgﬁiﬂggﬁﬁﬂgiyIate, 5
4' - et hoxyphenyl  4- 4-§thy1cyclohexyl)-cyclohexane- car boxyl at e, :

4' - et hoxyphen§®rROTALIBERyI cycl ohexyl ) - cycl ohexane- carboxyi at e,

41 but oxy e YIRSy Lo RV PR O drh - RO B PapekaRie
4' >1i- pent yl ox nyl - 45 (4-et hyl cycl ohexyl ) -cycl ohexane- carboxylate, 15 4 .
'-n-hexyloxyp%%ﬁ@?*x;gz-éthylcyclohexyl)4cyclohexane- car boxyl at e,

3 o oot oy ohyReRs AR R ISP et LI Rt
4'-n-butanoyl9é¥gg§915t@5(4-ethyIgyclohexyl)-cyclohexane- car boxyl at e,

4! ~acetoxyphenyl 4-(4-methylcyclohexyl)-cyclohexane-
- carboxylate, o
h'-propidnyloxyphenyl 4—(Aémethylcyclohexyl)-cyclohexane-

10 carboxylate, | | |
4'-n—butanoy16xyphenyl 4= (4-methylcyclohexyl)-cyclohexane-
carboxyiate, |
4% -n-pentanoyloxyphenyl &4-(4-methylcyclohexyl)-cyclohexane-
~carboxylate, o | |

15 4?-n-hexanoyloxyphenyl 4—(A-methylcyclohexyl)-cyciohexane-
carboxyléte, o | |
hf-n-heptanoyloxyphen?l 4 (L4-methylcyclohexyl)-cyclohexane-
carboxylate, | _ _
4t =methylphenyl 4—(heethylcyclohexyl)-cyclohexaﬁecarboxylate,

20 4t-ethylphenyl 4-(h—ethylcyclohexyl)-cyclohexanecarboxylate,
.4'-n-pr0py1pheny1 4 (4-ethylcyclohexyl)-cyclohexane-
_carboxylate,
4t-n-butylphenyl 4-(4=-ethylcyclohexyl)-cyclohexane-
carboxylate,

25 4'-n-pentylphenyl 4-(L4-ethylcyclohexyl)-cyclohexane-
.carboxylate,
4t en-hexylphenyl 4;(h-ethylcyclohéxyl)-cyclohexane—
carboxylate,
4% en-heptylphenyl 4—(h-ethylcyclohexyl);cyclohexane-



4' - n- pgpt aneyl oxyphenyl “4- (4-et hyl cycl ohexyl ) - cycl ohexane- carboxyl at e, 25(ii§5
4"-n<hexanoyloxyphenyl 4-(4-ethlycycl ohexyl) -cycl ohexane- carboxyl ate
4' - n* hept anoyl oxyphenyl 4-(4- ethylcyclogﬁzyl) cycl ohexane- carboxylate, 4
- net hyl phenyl 4- (4-n-propyl cycl ohexyl J- |"ohexane- - 38 - carboxyl ate,
4 E*1§’th=ylphenyl 4- (4 n- gropylcyclohexyl) cycl ohexane- carboxyl ate,
4' - n- propylphéﬁﬁr QXY epropylcyclohexyl) cycl ohexane- 5 carboxylate, mp.
[err] , S./N rel; n- buty] p
4- (4-n- prdpyld@dTé%ﬁ%g*?yigBt&ﬂ&mﬁhﬁnﬁ%ﬂ%ﬂgﬁ%%qquyc}P%%KY} pﬁgﬁ}phexane-
4 (4 n- propyIQ§§lohex¥ % cycl ohexane- carboxylate, mp. [err], S./N [Jerr],
. Lerr] henyl 4-(4-n-propyl cycl ohexyl) - cyclohexane-

22¥ bogiate, ”f@ﬁﬁéi‘%gﬁﬁé} “r‘t’%%gcﬁv‘ic%@w%?%ﬁ TSLFHRERTRs R By et
Ze?znﬁcg;g§§rg€gloﬁexy g%@ hgf necaﬁ¥%87°%°?exy%3 yfIOhfxaEf [err]

4' - nethoxyphenaérgbﬁﬁlgtgropylcyclohexyl) cyclohexane- car boxyl ate, 20 4'
-ethoxyphenyl 4=(4-npropyl cycl ohexyl ) - cycl ohexane- carboxyl at e,

- n- prODOXyphﬁﬂyétﬂokﬁpﬂeﬁyﬁpﬁLQﬁdé%H?ﬁEQchﬁ%£$@¥36§clohexane-
| carboxylate,

4t en-propoxyphenyl h-(h-ethylcyclohexyl)-cyclohexane-

10 carboxylate
4t -n-butoxyphenyl 4—(4—éthy1cyclohexy1)-cyclohexaneé
carboxylate,
4t _n-pentyloxyphenyl 4-(4—ethylcyclohexyl}-cyclohexane—
carboxylate,

15 L4t-n-hexyloxyphenyl 4-(4-ethylcyclohexyl)-cyclohexane-
carboxylate, - '
4'-acetoxyphenyl 4-(4-ethylcyclohexyl)-cyclohexane-
carboxylate, ’ ‘
4!'-propionyloxyphenyl &4-(4-ethylcyclohexyl)~-cyclohexane-

20 carboxylate, | |
4'-n—butanoyloxyphenyl_h—(h-ethylcyclohexyl)-cyclohexane-
carboxylate,
4'-n—pentanoyloxyphenyl L~ (4-ethylcyclohexyl)-cyclohexane~-
carboxylate,

25 4'-n-hexanoyloxyphenyl 4-(l4~ethlycyclohexyl) -cyclohexane-
carboxylate _
4'-n-heptanoyloxyphenyl 4-(4-ethylcyclohexyl)-cyclohexane-
carboxylate," '
4'-methylphenyl L-(bL-ri-propylcyclohexyl)-cyclohexane-



carboxyl at @ 4' -n-but oxyphenyl 4-(4-n-propyl cycl ohexyl)-cycl ohexane- 25 (Efb/
~ carboxyl ate, 4'-n-pentyl oxyphenyl 4-(4-n-propylcycl ohexyl)-cycl ohexane-
car boxyl ate, 4'-n-hexyl oxyphenyl 4-(4-n-propylcycl ohexyl)-cycl ohexane-
car boxyl at e, - 39 - 4'-acetoxyphenyl38 -
4-¥A4- n- propyl cycl ohexyl ) - cycl ohexane- car boxyl at e, 4' -propionyloxyphenyl
4-(4-n- propyl@?tb@ﬁylﬁﬁﬁacyclohexane- car boxyl at e,
4'-n butanoyloxyphen 4- (4- -propylcyclohexyl) C hexa e: carboxyl ate,
' - n- pent anoy bx?ﬁ hem3@4--ﬁﬁﬂﬂﬂﬂ %¥ &) oCYRERB/EZERST0x Y| at e,
4 - n- hexanoyl ox 4 (4-n- propylcyclohexyl) cyclo- 10
hexanecarboxyF&%g s ﬁheptanoyloxyphenyl 4-(4-n- propylcyclohexyl) cycl o-

22?3’235?2?2”&? -5 ”ﬁpﬂ%ﬁ&ﬁ%%&é“ Rl Gy By i b BB
car boxyl at e, %513%*&3 ﬁx&yﬂ AB(? N' cgg?@@exmll) @0F%hexane-

car boxyl at%e, ﬁa yl'c ohexyl) cycl ohexane- 20

b At Ar-A-REYP Y (L(-An rb%yiey&isﬂsmb-%m@sé&fe
carboxylate,
4t wn-pentylphenyl 4—(4-n-propylcyclohexyl) =cyclohexane-
carboxylate, m.p. 34°C, S./N. 159°C, c€1. 192°C;

10 4'-n-hexylphenyl 4-(4-n-propylcyclohexyl)-cyclohexane-
carboxylate, _ | | _
4t-n-heptylphenyl 4-(4-n-propylcyclohexyl)-cyclohexane-
carboxylate, | |
4t (2-methy1butyl)-phenyl 4—(4—n—propy1cyclohexyl) -cyclo-

15 hexanecarboxylate, _

4! wcyanophenyl 4—(h-n-propylcyclohexyl)-cyclohexanecarboxy-
late, m.p. 93°, €1.210°C

4t -methoxyphenyl 4—(4—n—propylcyclohexy1) cyclohexane-
carboxylate,

zolﬂ-ethoxyphenyl 4—(h-n-propylcyclohexyl)-cyclohexane—
carboxylate,

4 —n-propoxyphenyl &4-(4-n-propylcyclohexyl)-cyclohexane-
carboxylate, | | |
41 en-butoxyphenyl 4—(4—n—pr0pylcyclohexyl)-cyclohexane-

25 carboxylate,
4'an-pentyloxyphenyl 4=-(lL-n-propylcyclohexyl)-cyclohexane-
carboxylate, |
4*-n-hexyloxyphenyl 4-(4-n-propylcyclohexyl)-cyclohexane~
carboxylate,



4' - n-'hgxyl phenyl 4-(4-n-butyl cycl ohexyl)-cycl ohexane- carboxyl ate, 25 (:j
4" -n- heptyl phenyl 4-(4-n-butyl cycl ohexyl)-cycl ohexane- carboxyl ate,

4' - (-2- et hyl butyl ) - phenyl 4-(4-n-butyl cycl ohexyl)-cycl o- hexanecar boxyl at e,

4% - cyanophenyl 4-(4-n-butyl cycl ohexyd) zgy<l ohexane- - 40 - carboxyl ate,
4*“fnethoxyphenyl 4- (4-n-butyl cycl ohexy~l)-cycl ohexane- carboxyl at e,

4' - et hoxypheny! ~dcetéxyphehyllc kel dherpnomyld ydbxeaeyl - cpchokgkahe~

4' - n- propoxyphenyl 4-(4-n-butyl cycl ohexyl)-cycl ohexane- carboxyl ate,

4' - n- but oxyphesybotyldte,butyl cycl ohexyl)-cycl ohexane- carboxyl ate, 10

4' - n-pentyl oxyphenyl 4-(4-n-butyl cycl ohexyl)-cycl ohexane- carboxyl ate,

4' - n- hexyl oxykhepybpiongloxyphenyic llet{den-propy trshokexya) boyglahexane-
4”¥écetoxyphenyl 4- (4-n-butyl cycl ohexyl)-cycl ohexane- 15 carboxyl ate, -

4' - propi onyl oezgpbexylate(4- n- but yl cycl ohexyl ) -cycl ohexane- carboxyl at e,
4'-n-butanoy|oxyphen¥I 4-&4-n-buty|cyclohexyl)-cyclo- hexanegarboxylate, 20

4' - n- pent Snoyk bxpphatignoylo. drd otremrgprleyelohexihd c sVSdopexane-
4' - n- hexanoyl oxy hen{I 4- (4-n-butyl cycl ohexyl ) -cycl ohexane- _
. carboxylate, _ .

4! -n-pentanoyloxyphenyl &4-(4-n-propylcyclohexyl)-cyclo-
hexanecarboxylate,
41 =n-hexanoyloxyphenyl 4-(h-n-propylcyclohexyl)-cyclo-
10 hexanecarboxylate,
4'<n-heptanoyloxyphenyl 4—(hén—propylcyclohexyl)-cyclo—
hexanecarboxylate, , |
4t =methylphenyl 4—(h-npbutylcyclohexyl)-cyclohexane-
carboxylate,
15 4'-ethylphenyl 4-(4-n-butylcyclohexyl)-cyclohexane-
carboxylate, | _ _
4'en-propylphenyl 4-(4-n-butylcyclohexyl)-cyclohexane-
carboxylate, _ |
4'-n-butylphenyl 4-(h—n-butylcyclohexyl)-cyclohexane-
20 carboxylate, | o
4t en-pentylphenyl 4—(4—n—butylcyclbhexyl)-cyclohexane-
carboxylate,
4'-n-hexy1phenjl 4-(h—n-butylcyclohexyl)-éyclohexane-
carboxylate, ' )
25 4'=n-heptylphenyl &4-(4-n-butylcyclohexyl)-cyclohexane-
carboxylate, |
4’-(Z-methylbutyl)éﬁhenyl 4= (4=-n-butylcyclohexyl)-cyclo-
hexanecarboxylate,

4'-cyanophenyl 4-(4-n-butylcyclohexyl)-cyclohexane-



car boxy#at e * 4' - net hyl phenyl 4- (4-n-pentyl cycl ohexyl)-cycl ohexane- 25
car boxylate, 4 - et hyl phenyl 4-(4-n-pentyl cycl ohexyl)-cycl ohexane-
carboxyl ate, 4'-n-propyl phenyl 4-(4-n- pentylcyclohexyl) -cycl ohexane
cakbexyl ate,. = - 41 - 4'-n-butyl phenyt 40

4-(4-n3pentyQ§gﬁd%¥ya#% cycl ohexane-  carboxyl ate, 4'-n-pentyl pheny

4- (4- n-pentyl cycl oliexy cycl ohexane- carboxylate, 5 4'-n-hexyl phenyl

4- (4-n- pentylmrn}@&h@s@néﬁ ioﬁEKWﬁ-bﬁ%ﬂ%&hﬂ%xﬂ) dymé&mémyl
ycl ohexy

.4 (4-n-pentylc -cycl ohexane- cafi boxyl ate
- (2- et hyl| dptdoxypietey| 4- (4-n- pentylcyclohexyl) cycl o- 10
hex\pecarboxylate 4' - cyanophenyl 4-(4-n-pentyl cycl ohexyl)-cycl ohexane-

car boxyl at e, {mqetietypheitl[ &« (hrndbutyloycipbaxyl )-cyclohexane~
4- (4-n-pentyl cycl ohexyl ) - cycl ohexane- carboxyl at e, 15 4' - et hoxyphenyl

4- (4-n- pens ylaardatebate; cycl ohexane- carboxyl ate, 4'-n-propoxyphenyl
4- (4- n-pentyl cycl ohexyl ) -cycl ohexane- carboxyl at e, 4 - n- but oxyphenyl 4-

(4 n- pentylcwﬂ4nﬁpqopexyphehy1ahe(42&-ba¢b&&ﬂcﬂahexyl}r¢x¢&qhexapbeny
4- (4-n-pentyl cycl ohexyl ) - cycl ohexane- carboxylate '
carboxylate,
41 -n~-butoxyphenyl 4—(h-n-butylcyclohexyl)-6yclohexane—
carboxylate,

10 4'-n-pentyloxyphenyl 4-(4-n-butylcyclohexyl)-cyclohexane-
carboxylate, | .
hf-n-hexyloxyphenyl 4—(h-n-butylcyclohexyl)-cyclohexane--
carboxylate,

L'eacetoxyphenyl 4-(4—n-buty1cyclohexy1)-cyclohexaﬁe—

'15'carboxy1ate, | |
4t-propionyloxyphenyl 4-(4-n-butylcyclohexyl)-cyclohexane—
carboxylate, _
4'-n-butanoyloxyphenyl 4—(4-n-butylcyclohexyl) cyclo-
hexanecarboxylate,

20 4'-n-pentanoyloxyphenyl 4-(h-n-butylcyclohexyl)—cyclo-
hexanecarboxylate, _
4'-n-hexanoyloxyphenyl 4—(4-n-butylcyclohexyl)-cyclohexané—
carboxylate, |
4'-methylphenyl 4—fh-n-pentylcyélohexyl)-cyclohexane—

25 carboxylate, |
4'~ethylphenyl 4—(4—n—pentylcyclohexyl) .cyclohexane-
carboxylate,
4t-n-propylphenyl 4—(4—n—pentylcyclohexyl)—cyclohexane
carboxylate,

@



'-n- henylo%&phenyl 4- (4-n-pentyl cycl ohexyl ) - cycl ohexane- carboxyl.ate, 25 (E%f
4 -acet oxyphenyl” 4-(4-n- pentyl cycl ohexyl )--cycl ohexane- car boxyl at e, :

4 - pr'opi onyl oxyphenyl 4-(4-n-pentyl cycl ohexyl)-cycl ohexane- carboxylate )
ﬂg/butanoyloxyphenyl 4- (4-n- pentylcycldhbxyl) cycl o- - 42 -
hexanecar boxyl at e, - n- pent anoyl oxyphenyl 4-(4-n-pentyl cycl ohexyl) - cyclo-
hexanecarboxyﬁdhmrbutyiphﬂmeyzﬂ (yeepghtyl cyciopenyill Jeyoitadiohenaneycl o- 5
hexanecar boxyl ate, 4'-nethyl phenyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane-
carboxyl ate, fanhomylefksyl 4- (4-n-hexyl cycl ohexyl ) - cyclohexane- '
carboxyl ate, 10 4'-n- propylphenyl 4- (4-n- hexilc ycl ohex - cycl ohexane-
carpoxyl ate, #'-R-RANIHIRLED (%—newn*éy parﬁa-meycy i ehalscane-

car boxyl at e, 41 n- pent henyl 4 (4- n- hexyl cycl ohexyl ) - cycl ohexane- 15
car boxyl at e, 9¥§Qf%ﬂ£enyl 4- (4-n-hexyl cycl ohexyl)-cycl ohexane-

EZ‘;QE’EX;?L?X%M - B DS e LT R P LA SOV S LA ane-
car boxyl at e, %a:&E&B&éHH?F“V' 4- (4-n-hexyl cycl ohexyl ) - cycl ohexane-
hf-n-heptyiphenyl 4-(h-n-pentylcyclohexyl)-cyélohexane—
carboxylate, |
'~ (2-methylbutyl)-phenyl 4-(4-n-pentylcyclohexyl)-cyclo-
10 nexanecarboxylate,
4!wcyanophenyl 4~(4-n-pentylcyclohexyl)-cyclohexane-
carboxylate, m.p. 92°, Cl.232°C;
4'emethoxyphenyl 4-(4—n—pentylcyclohexyi)-cyclohexane—
carboxylate, _ |
15 41-ethoxyphenyl 4-(h-n-pentylcyclohexyl)-cyclohexane-
carboxylate,
41 =n~propoxyphenyl 4—(h-n-pentylcyclohexyl) cycldhexane-
carboxylate, .
4! —n~butoxyphenyl 4-(h-h-pentylcyclohexyl)dcyclqhexane-
20 carboxylate, | |
L'-n-pentyloxyphenyl 4~(4-n-pentylcyclohexyl)-cyclohexane-
- carboxylate,
4'-n-hexyloxyphenyl &4-(4-n-pentylecyclohexyl)=-cyclohexane-
carboxylate,

25 4'-acetoxyphenyl 4-(4-n-pentyleyclohexyl)-cyclohexane-
carboxylate, |
4'-propionyioxypheny1 4-(hfn—pentylcyclohexyl)-cyclohexane-
carboxylate,

-4'-n-butanoyloxyphényl 4=(4-n-pentylcyclohexyl)-cyclo-



car boxys at e® 4' - et hoxyphenyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane- 25
car boxyl at e,
car boxyl ate, 4'-n-butoxyphenyl 4-(4-n-hﬁépryclohexyl)-cyclohexane-
cayboxyl at e,
4- (4-n- hexyl

4
4
4

4' - n- propoxyphenyl 4-(4-n-hexyl cycl ohexyl)-cycl ohexane-

- 43 - 4' -acetoxyphenyl

(4-n-h |%§*gﬁ§5¥*§6%ik%exa“e- carboxyl ate, 4'-propionyl oxyphenyl
- N- nexyl cyc -CcVC

4-
(T St e s er e e
-(

ohexy ohéxane- carboxylate, 5 4'-n-butanoyl oxyphenyl

4-
4- n- hept yl gy 0B84 ¥box§Iak@Nexane- 10 carboxyl ate, 4'-ethylphenyl
@g;n-heptylcyclohexyl)-cyclohexane- carboxyl ate, 4'-n-propyl phenyl

(4- n- hept yl £yohohexshdytvkyphengne 4-qdihppdrat ¥l cdldheRy L yipheny|

.4- (4-n-heptyl cycl ohexyl ) -cycl ohexane- carboxyl ate, 4'-n-pentyl phenyl 4-
(4- n- hept \§ cynéximeagarboxyllaliexane- carboxyl ate, 4'-(2-nethyl butyl)-phenyl
4- (4-n-heptyl cycl ohexyl)-cycl o- 20 hexanecar boxyl ate, 4'-cyanophenyl 4-
(4- n- hept y| cyl! emeklylphenyah éed den-dmtybgyelehexyd)-Epclbhefans- [err],

Clj_[err];

10

15

20

25

carboxylate,.

4'-ethyipheny1 4-(h-nshexylcyclohexyl)-cyclohexane—
carboxylate, | _
4'—n-propylphenyl 4—(h-n-hexylcyclohexyl)-cyclohexane—
carboxylate, '

4'an-butylphenyl &4-(4-n-hexylcyclohexyl)-cyclohexane~
carboxylate, |

4t -n-pentylphenyl 4—(h-n;hexylcyclohexyl)-cyclohexane—_
carboxylate, ' |
4'an-hexylphenyl &4~(4-n-hexylcyclohexyl)-cyclohexane-
carboxylate, .

41« (2~-methylbutyl)-phenyl 4~(4-n-hexylcyclohexyl)=-cyclo=-
hexanecarboxyiate, |

4t wcyanophenyl 4—(h-n-ﬁexylcyclohexyl)-cyclohexane-
carbokylate, |
4t-methoxyphenyl 4-(L4-n-hexylcyclohexyl)-cyclohexane-
carboxylate, '

4t —ethoxyphenyl 4-(4-n-hexylcyclohexyl)-cyclohexane-
carboxylate, '
4'-n—propoxyphenyl 4~ (b4-n-hexylcyclohexyl)-cyclohexane~

.carboxylate,

4'-n-butoxyphenyl 4—(4-n-hexylcyclohexy1)-cyclohexane-
carboxylate, |

€



4 nethbxypﬂenyl 4- (4-n- heptylcyclohexyl) cycl ohexane- carboxyl ate, 25
-ethpxyphenyl 4- (4- n- heptyl cycl ohexyl ) -cycl ohexane- carboxyl at e,
' -n- propoxyphenyl 4-(4-n-heptylcycl ohe )L.- cycl ohexane- carboxyl at e,

4 07 but oxyphenyl 4-(4-n- heptylcyclohexy - cycl ohexane- - 44 -

car boyl at o, 487 SHERVERERY S, A - I L Y SHERRRRE e

car boxyl at e, onxyphenyI 4- (4-n-heptyl cycl ohexyl)-cycl o-
hexanecarboxy?a¥ﬂ°£yié ¢ pent anoyl oxyphenyl 4-(4-n-heptyl cycl ohexyl ) -cyclo-

o DO RS RN s I B Lt

car boxyl at e, éarﬁoﬁypafbphenyl 4- (4-n-octyl cycl ohexyl) - cyclohexane- 15
car boxyl at e, - n- butylphenyl 4- (4-n-octyl cycl ohexyl ) -cycl ohexane-

car boxyl abe, m* - Zbirtahyiboiybheplyanyi- (A-bf-HeRfLoycYchekgX ) L. ryelohexane-

hexanecar boxyl ate, 20 4'-cyanophenyl
4- (4-n-octyl cyarbobeyyategycl ohexanecar boxy- Fate, 4'-nethoxyphenyl

4- (4 n- oct yl cycl ohexyl ) - cycl ohexane-
_ 4'-n-pentanoyloxyphenyl 4—(4—n—hexylcyclohexyl) -cyclohexane=-
carboxylate,
41! -methylphenyl 4-(4-n-heptylcyclohexyl)-cyclohexane-

10 carboxylate,
4'~ethylphenyl 4—(h-n-héptylcyclohexyl)-cyclohexane-
carboxylate,

L'en-propylphenyl 4-(4-n-heptylcyclohexyl)-cyclohexane-
carboxylate,

15 4'-n—buty1pheny1 4—(4—n—heptylcyclohexyl)-cyclohexane—
carboxylate, |
4ten-pentylphenyl 4-(L4-n-heptylcyclohexyl)-cyclohexane-
carboxylate, . | _
4'-(2-methylbufyl)éphenyl 4= (4-n~heptylcyclohexyl)~cyclo-

20 hexanecarboxylate,
4'!'-cyanophenyl 4-(4-n-heptylcyclohexyl)-cyclohexane-
carboxylate, m.p. 90°, S./N. 118°, c1,222°cC;
Lt-methoxyphenyl 4-(4-n-heptylcyclohexyl)-cyclohexane-
carboxylate, :

25 4'-ethoxyphenyl 4—(h-n-heptylcyclohexyl)-c&clohexane-
carboxylate,' :
4'-n—pr0poxyphen&l 4= (4=-n-heptylcyclohexyl)-cyclohexane~
carboxylate,

Lt-n-butoxyphenyl 44(h-n-heptylcyclohexyl)-cyclohexane-

;



car boxyhkate® 4' -et hoxyphenyl 4-(4-n-octylcyclohexyl)-cycl ohexane- 25
car boxyl at e, 4'-n-propoxyﬁheny| 4-(4-n-octyl cycl ohexyl ) -cycl ohexane-
car boxyl ate, 4'-n- butoxyphenyl 4-(4-n- octylcyclohexyl) cycl ohexane-
cakboxyl at e, - 45 - -acet oxyphenyt 44 =

4- (4-n-octyl cycl Qhex %tcyclohexane- car boxyl ate, 4' proplonyloxyphenyl
4- (4-n-octyl cy& gﬁﬁg%# ®ycl ohexane- carboxyl at e, 5 4t - n- but anoyl oxyphenyl

L4 (2 ot hy LSBTy | 1= LA eR e e e R Y S P B enyl
4- [4- (2-net ut iﬁ %clohexyl] cycl o- 10 hexanecar boxyl at e,
AN- propylphg%yﬁaiﬁ% f t et hyl butyl ) - cycl ohexyl ] -cycl o-
e neen o e AR, £ (b gty iyerbhasiete
4-[ 4- ( 2- ne%h 4?5 #%Y +ohexy|] cycl o- hexanecar boxyl ate, 4'-n-hexyl phenyl
h uty cyc

4-[4-(2-nme bhexyl ] -cycl o- hexanecar boxyl at e,

he;2n2§g£%ngﬁgﬂgéhdﬁé#%%tyIp eﬁg 1: [4%ﬁ?ﬁg§%§ﬁﬁiﬁfﬁﬁhiﬁg}gﬁ%ﬁ;%f-cycIo-
hexanecarbOXYM%thecarboxylate,

4'-n—pentanoyloxyphenyl 4—(h-n-heptylcyclohexyl)-cyclo-
hexanecarboxylate,

10 4!'-methylphenyl 4—(h-n-octyicyélohexyl)-cyclohexane—
carboxylate,
A'-ethylphenyl 4—(h-n-octylcyclohexyl)-cyclohexane-'
carboxylate,
4t -n-propylphenyl 4-(4-n-octylcyclohexyl)-cyclohexane-

15 carboxylate, |
hf-n-butylphenyl 4-(h-n-octylcyclohexyl)-cyclohexane—
carboxylate,
41 =(2-methylbutyl)-phenyl 4-(A-n-octylcyclohexyl)-cyclo-
hexanecarboxylate,

éo 4t -cyanophenyl &4-(4-n-octylcyclohexyl)-cyclohexanecarboxy-
late, _ | _
4!-methoxyphenyl h-(h—n-octylcyclohexyl)-cyclohexane-
carboxylate,
4'-ethoxyphenyl 4-(h-n-octyléyclohexy1)-cyciohexane-

25_carboxy1ate,
4t -n-propoxyphenyl 4-(4-n-octylcyclohexyl)-cyclohexane-
carboxyléte,

4 -n-butoxyphenyl 4= (4=-n-octylcyclohexyl)-cyclohexane-
carboxylate,-



-cyanoph@hyl 4- [4 (2 met hyl butyl ) - cycl ohexyl ] -cycl o- hexanecarboxylate

25 4' - met hoxyphenyl . [4-(2-net hyl butyl)-cycl ohexyl]-cycl o- _
“hexanecar boxyl at e, 41 ethoxyphenyl 4-[ 4- ( 2- nethylbutyl) cyclohexyl -cyclo-
hekapecar boxyl ate, 4'-n- propoxyphenyl - 45

4-[4-(2- et hy I boxyl at
4' [n gutggyp n??gﬂ%FﬁyPE 63%%() q%k9¥§i9§? 2$§° oﬁe a%eg

hexanecar boxyl at pentyloxyphenyl
4-[ 4- ( 2- nethy?%ﬁ$9¥¥1§§ghohexyl] cycl o- 5 hexanecar boxyl at e,

‘hexaneear bowybarE: RLoar PR IR A Gt TR srurisperasa o

hexanecarboxy#%fﬁ ¥§ Dade propi onyl oxyphenyl
“4-[ 4- (2-net hy y cycPohexyI]- cycl ohexanecar boxyl at e,

47-n- butangylgxyﬁhﬁg¥énéxh_ﬁ§§ y%m{aL%]6&#&£€§%¥bﬁexyl)-0yclo-

cycl ohexanecar boxy ent anoyl oxyphe

4-[4- (2- et hyh Blbnbagyekonery 1 - 15 cyclohexanecarboxylate
4' - n- hexanoyl oxyphenyl 4-[4- (2-net hyl butyl ) - cycl ohexyl ] -

cycl ohexanecas boygthirephesyd da{lientametiyymieyy)-cyclohexyl ]-cyclo-
4-[ 4- ( 2- nethylbutyl)?cyclogikyl]- cyclohexanecarboxYYate xg ] v The

exanpl es mhlchekahéoambek@uat@q liquid crystal dlelectrlcs accordlng to the
i nvention: Exanple 3 .
4t -ethylphenyl 4—[h—(z-methylbutyl)-cyclohexylj-cyclo-
10 hexanecarboxylate,
4t -n-propylphenyl 4-[4~(2-methylbutyl)-cyclohexyl]-cyclo-
hexanecarboxylate,
4t an-butylphenyl 4—[4—(2-methy1butyl)-cyclohexyl]-cyclo-
hexanecarboxylate, |
15.4'-n—pentylpheny1_4—[4—(2—methy1butyl)-cyclohexyl]-éyclo-
hexanecarboxylate, ‘: ' |
41-n-hexylphenyl 4=[ 4= (2-methylbutyl)-cyclohexyl]-cyclo-
hexanecarbcxylate, |
4'-n-heptylphenyl &4-[4-(2-methylbutyl)-cyclohexyl]-cyclo-
20 hexanecarboxylate; . |
4ten-octylphenyl &4-[4-(2-methylbutyl)-cyclohexyl]~-cyclo-
hexanedarboxylate,
4twcyanophenyl 4;[4-(24methylbutyl)-cyclohéxyl]-cyclo-
hexanecarboxylate,
25 4'-methoxyphenyl 4—[4—(2-methy1butyl)-cyclohexyl]-cyclo-
hexanecarboxylate,
4'-ethoxyphenyl 4—[4—(2—methy1butyl)-cyclohexyl]—cyclo-

hexanecarboxylate,

h'fn-propoxyphenyl 4-[4-(2-methylbutyl)-cyclohexyl]-cyclo-



A ni xture off 55% of 4' - n- propyl phenyl "4-n-hexanoyl - oxybenzoate and 45% of
4' -n- heptyl phenyl 4-n-hexanoyl oxy- 25 benzoate has a mp. of 20 and a C

of 560. A dielectric of 94%of this gase m xture and 6% of

4' \cyanophenyl 4-(4- n- pentylcyclohexyT)4 yTl ohexane- | - car boxyl at e,
according to | 1g13s @ mp. below 200 (a precise measurenment is
very difficul%gggégése su ercodllng phenonena arlse) and - 47 - a d. of

[err]. Exanpl ge4dn- ¥ -
and a C.of 3 =0 b8ﬁ°xﬁ§h§§Y%. of 16%6 ase egﬁwtk ?gpgfﬁlq

the h1xture) ﬁgxéneea@y@xgyaﬂg<ohexyl 4- (4-n- hexyl cycl ohexyl ) - benzoate
aceording to the invention the mp. falls to [err] whilst the C.rises to

[err]. Exanpl a'En Ezq. énifb dt-@hnemeﬁéﬂh?mﬁﬁwlanw@u@mlmc?y%mi
4' - n-pentyl phenyl xyl oxybenzoate has a mp. of 16 and a . .of [err].
A diel ectric héxﬁﬁ%bakbb&wiaﬁasp m xture and 10% of 4'-n-pentyl phenyl

4- (4-n-heptyl cycl o- hexyl)-benzoate according to the invention has a mp.

of about [err#'andhaxgloxypHeny] .4-4EH@mméthplbutyl)-cyclohexyl]-cyclo-
4- (4-n- Heptyl cycl ohexyl ) -benzonitrile has a mp. of [err] and a O .of 57.
On t he additi baxahegayboxylateayanophenyl 4-(4-n-heptyl cycl ohexyl)-benzoate

i LSt Uhe. ol bArapateRyBRsTY idh- (ianpray YoutH A - oV ookl BE ke by
wei ght of 4- nhggggéthrboxylate,

10 4t-propionyloxyphenyl &4-[4-(2-methylbutyl)-cyclohexyl]-
cyclohexanecarboxylate, | |
4';n-butanoyloxyphenyl lm[ bm ( 2-methylbutyl)-cyclohexyl]-
cyclohexanecarboxylate,
4t-n-pentanoyloxyphenyl &4-[4-(2-methylbutyl)-cyclohexyl]-

15 cyclohexanecarboxylate,
4t -n-hexanoyloxyphenyl 4-[4-(2-methylbuty1) cyclohexyl]-

' cyclohexanecarboxylate and
h'-n—heptanoyloxyphenyl 4—[4-(2—méthy1butyl)-cyclohexyl]-
cyclohexanecarboiylate.

20 The examples which follow relate to liquid crystal
dlelectrlcs according to the invention:

Example 3
A mixture of 55% of 4'-n—propy1phenyl L-n-hexanoyl-
oxybenzoate and 45% of 4'-n-heptylphenyl 4-n-hexanoyloxy-

25 benzoate has a m.p. of 20° and a Cl, of 56°. A dielectric
of 94% of this base mixture and 6% of 4!'-cyanophenyl 4-(4-

- n-pentylecyclohexyl)-cyclohexane-l-carboxylate, ;ccording to
the invention,_has a m.p. below 20° (a precise measurement

is very difficult because supercooling phenomena arise) and



4'-cjamobiphenyl and 4-n-heptyl -4'-cyanobi phenyl has a . of [err].’ Cn(ggy
the addition of 10% of 4'-n-pentyl phenyl 4- 25
(4 n- hept yl cycl ohexyl ) - benzoat e accordln to the invention the d.is raised

Qn§70 Exanple 8 A m xture of 19% of= 4%{(4= n- pr opyl cycl ohexyl) -
benzonitrile, 28% of 4-(45n-pentylcyclohexyl) benzonitrile, - 48 - 20%
of 4-(4-n-hes Plerd 19-benzonitrile, 12% of 4-(4-

" n-pentyl cycl ghexyl) -4' -cyanobi phenyl, 11% of 4'-n-propyl- phenyl
_4-(4-n-propy§§¥@¥ %y|) benzoate and 10% of 4 - n- propyl cycl ohexyl

fange Trom 10’ to [ ot TAHRR ey T LoeTRIOBEPESIR. R B At St th o BF

A (& ée(ni‘y{éc é’s#e% Cbonyolp FRPcSagtish, a%sio% W p%nweﬂotal
A oy a%?" A evna#l%ﬁ‘iﬁcyép@??éﬁo‘m&%n |
o 3?‘;255;6?5%e"}?%eﬁf%%%ﬁ“ﬁgﬁ%%?%f% §REEI £ At SRnen 0 fHOY O
voltage is VeLp| Mi1s to48° fHigEL EhYl BN bises tdMRl YR cane -

derivatives t'hé geénera
Example 5

- A mixturé of 67% of 4-n-pentylphenyl anisate and

10 33% of 4'-n-pentylphenyl 4-n-hexyloxybenzoate has a m.p. of
162 and a Cl.of 49°. A dielectric of 90% of this base
mixture and 10% of 4'-n-pentylphenyl &4-(4-n-heptylcyclo-
lmexyl)~benzoate éccording to the invention has a m.p. of

akhaut 10° and a Cl.of 61°.

15 Example 6 |
4-(4-n-Heptylcyclohexyl)-benzonitrile has a m.p. of
30° and a Cl.of 57°. On the addition of 20% of 4'-

cyanophenyl 4-(4-n-heptylcyclohexyl)-benzoate according to
the invention, the melting point is virtually unchanged
20 whilst the clear point rises to 79°.
Example 7
_ A mixture of equal parts by weight of 4-n-pentyl-
, 4'-cyanobiphenyl and 4-n-heptyl-4!'-cyanobiphenyl has a Cl, of
38.5°. On the addition of 10% of 4!'-n-pentylphenyl i4-
25 (4-n-heptyleyclohexyl)-benzoate according to the invention
the Cl.is raised to 47°,
Example 8
A mixture of 19% of &4-(4-n-propylcyclohexyl)-
béﬁzopitrile, 28% of 4~(4-n-pentylcyclohexyl)-benzonitrile,



in which.thrings A and B are identical or-different and are each a

1, 4-di substituted phenyl or cyclohexyl ring and Xis -COOO or -OCO, _
[err]-is alkyl with 1 to 8 carbon atons and Ris alkyl - with 1 to 8 carbon
atgms; and if the ring B is a phenyl ri.nlga[e-rr] is also al koxy or,

al kanoyl oxy with up to 8 carbon.atonms_or -CN, 2. . Cycl ohexane
derivatives a@&h ®ihdt heptylenchaheryk r-dengapitrile, 12% ef ofrelbme
derivatives according to one of ims 1 or 2, in_whigh i S .
strai ght - chai ﬁl—mgm%,ﬂchlqh%ﬂ;gj 'Cgr' USM%PEﬁPheMl, 101%:3&4’? dhsBmRropyl-

gte i ght .Viﬁa?%ﬁqrq:aﬁ' Yo fﬁéﬁfpﬁéwqégigimﬂﬁgé]&ﬁ}b%fﬁz@tceh@,5%4 ki 4'7n4f |
Tau' o crys: Pt Bt b PP e s hepabe AL Eno”
cyol ohoxand daNCeRAIEELY "phalh Aemar LR rabEs G ST RO wrren Hid e

rings A and B are.d icalzpr gdifferent and are each a 1, 4-disubstituted
phenyl or cycl@h%@%ﬁn%faag s -CO-O or -0-CO, Rl is alkyl with 1 to

8 carbon at onggyamy - and R2 is alkyl with 1 to 8 carbon atons, and if
the ring Bis a%%%?gring [err] is al'so al koxy or al kanoyloxy with up to

8 carbon atonms or -CN A 7mixtureDbe! 24 b aﬁqwliﬁ'éﬂﬂféi‘&ﬁexyl)-

characterised in that it contains 1 to 40 per cent by weight of ©one or nore

benzonitrile, 35% of &4-(4-n~pentylcyclohexyl)-benzonitrile,
10 13% of 4'e-n-propylphenyl 4-(4-n-propylcyclohexyl)-benzoate,
12% of 4'-n-pfopylcyclohexyl 4- (4=n-propylcyclohexyl)-
benzoate and 16% of 4!'-n-propylcyclohexyl h—(h;n-pentyl-
cyclohexyl)-benzoate has a nematic range from -5°-to +86°
and a viscosity of 42 cP andzthe temperature dependence of

15 the threshold voltage ié very low.



L g

cycl ohexan der i vatives of the general fornula (T)\S\_u_s_e of a \
cycl ohexane derivative of 'the general for- nula ich the Tings A - g/)’
and B are-identical or di.fferent and are each a wﬁ m phenyl or
C)%c_lﬁphexyl ring and Xis -COO or -O@g»~ [err] |s I

carfon atons and [err] is alkyl with 1 to 8 carbon atons, andslf the ring B

is a phenyl ring [err] is also al koRgtentaCRadmsl oxy with up to 8 car bon
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3. Cyclohexane derivatives according to one of Claims 1
or 2, in'which_R1 is straight-chain alkyl with 1 to 6 carbon
atoms.

4, Cyclohexane derivatives according to one of Claims 1
to 3, in which R, is straight-chain alkyl with 1 to 6 carbon
atoms. | |

5. Cyclohexane derivatives according to Claim 1, in
which R2 is =CN.

6. Dielecfric for liquid crystal display elements with
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that at least one of these components is a cyclohexane deri-
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3. Cyciohexane derivatives according to one of Claims 1—2, in which R, is straight-chain aikyl
with 1—6 carbon atoms. _
4. Cyclohexane derivatives according to one of Claims 13, in which R, is straight-chain alkyl
with 1—6 carbon atoms. . ) :
5. Cyciohexane derivatives according to Claim 1, in which R, is —CN.
8. Dielectric for liquid crystal display elements with at least two liquid crystal components,
characterised in that at least one of these components is a cyciochexane derivative of the general

formula (b

in which the rings A and B are identical or different and are each a 1.4-disubstituted phenyi or
cyclohexy! ring and X is —CO—0— or —0—CO—, R, is alkyl with 1—8 carbon atoms and R,
- is alkyl with 1—8 carbon atoms, and if the ring B is a phenyl ring R, is also alkoxy or alkanoyloxy with
up to B carbon atoms or —CN.
7. Dielectric according to Claim 6, characterised in that it contains 1—40 per cent by weight of
one or more cyciohexane derivatives of the general formula {l). '
‘8. Use of a cyclohexane derivative of the general formula {I)

in which the rings A and B are identical or different and are each a 1,4-disubstituted phenyl or
cyciohexyl ring and X is —CO—Q~— or —0—CO—, R, is alkyl with 1—8 carbon atoms and R, is alkyl
with 1—8 carbon atoms. and if the ring B is a phenvyl ring R, is also alkoxy or aikanoyloxy with up to 8
carbon atoms or —CN, as a component of a dieiectric for liquid crystal display elements.
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Revendications

1. Dérivés du cyciohexane de formule générale (1)

les noyaux A et B sont semblables ou différents et représentent chacun un noyau phényle ou
cyclohexyle disubstitué en 1,4,
X  représente —CO—0— oy —0—L0—
R, représente un alcoyle ayant de 1 3 8 atomes de carbone, '
R, un aicoyle ayant de 1.3 8 atomes de carbone ou encore, lorsque le noyau B est un noyau phényle,

un alcoxy ou un alcanoyloxy ayant jusqu'd 8 atomes de carbone ou —CN.

2. Dérivés du cyclohexane seion la revendication 1, ol X représente —CO—-0.

3. Dérivés du cyclohexane selon 'une des revendications 1 et 2, od R, représente un alcoyle 3
chaine droite ayant de 1 3 6 atomes de carbone. ’ ,
) 4. Dérivés du cyclohexane selon I'une des revendications 1 & 3, ou R, représente un alcoyle 3
chaine droite ayant de 1 & 6 atomes de carbone.

5. Dérivés de cyclohexane selon la revendication 1, ol R, représente —CN.

6. Diélectrique pour éléments d'affichage & cristaux liquides avec au moins deux composants 3
- cristaux liquides, caractérisé en ce qu'au moins un de ces composants est un dérivé du cyclohexane de

formule générale (1) )

) les noyaux A et B sont sembiables ou différents et représentent chacun un noyau phényie ou

cyclohexyle disubstitué en 1.4,

X représente —CO0—0 ou —0—CO—,

R, représente un alcoyle ayant de 1 & 8 atomes de carbone, :

R, un aicoyle ayant de 1 & 8 atomes de carbone ou encore, lorsque le noyau 8 est un noyau phényle.
un alcoxy ou un alcanoyloxy ayant jusqu’'a 8 atomes de carbone ou —CN.
7. Diélectrique selon la revendication 6, caractérisé en ce qu’'il contient de 1 3 40% en poids d'un

ou plusieurs dérivés du cyclohexane de formule générale (I). :
8. Uilisation d’'un dérivé du cyciohexane de formule générale ()

les noyaux A et B sont sembiables ou différents et représentent chacun un noyau phényle ou
cyclohexyie disubstitué en 1.4, . : '

X représente —CO0—0~— ou —0—~—LCO—

R, représente un alcoyle ayant de 1 & 8 ‘atomes de carbone,

R, unalcoyle ayant de 1 4 8 atomes de carbone cu encore, lorsque le noyau B est un noyau phényle,
un aicoxy ou un alcanoyloxy ayant jusqu'a 8 atomes de carbone ou —CN, comme composants
d'un diélectrique pour éléments d'affichage & cristaux liquides.

ou

ou

ot




