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3-net hyl pentyl or #=-#€thyl hexyl Ig)g E ﬁrmlaa Schene A [err] - GB 2
042533 B. ' 5 Fornu:\f“g@ﬁgﬂgh ar mul a2 enem B [err] ',6_ B 2 042

533 B BF,-0(C,H), .
6 Formula Schenme D CTerf] 30 The aC|d startlng materlals i'n whlch R
- represents a branched-chain al kyl group of the aforementioned kind 30 can

be prepared accor dj to tm-mcgwses descri-bed by Gray and ‘McDonnel | in
- German Offenl eggﬂ@,c“ o _ _
e | '\CH(OCZH g, ' -

“2fsta
® . . e
l HOIH0

| o SHOCHs . HCLHN
R c.
_ N\

IIa



sschrift 2 736 772 and in Ml. Cryst. Lig. Cryst. 37 (1976) 189. The
pyrim di ne derivdtives of formula | can be used in the form of - m xtures
W th other nematic or non-nematic substances such as, for exanple, with
subst ances fromthe classes of Schiffs bases, azo- ‘or 35 azoxybenzenes,
phenylsbenzoates cycl ohexane carboxylic acid phenyl “esters, gRi; 4244 g .
t erpheryt ' ' i i j —phe - :
~di phenyl pyrl m di nes and the l.ike. &ghacgmmds are known in.the art, f--or'."
exanpl e from Ger man Cffenlegungsscrl ten 2 306 738,2 306 739,2 429 093,2
356 085,2 636 684,2 459 374,2 547 737,2 641.724,2 708 276,2 811 001. Many
of such nemati.c or non-nematic substances are, noreover, connercrally
“avai l'able. 40 The pyrim di ne derivatives of formula | in which R - o
represents a straight-chain alkyl or al koxy.groygaxe éB_present inliquid
cfystal l'ine mixtures for electro-optical puipesé - cmeight rati o-which
preferably corresponds to the eutectic cOnpositic- The® agmyNt of -t hese
pyrimdine derivatives of formula | present in a %quhﬁ}pgystalllne m xture

I's, however, generally between about 1 and about ercent,. preferably
bet ween .about 5 and about 30 nol percent. 45 .The lpyrim di ne derivatives of
formula | in which R represents a branched-chain a kyl group are present in
45 chol esteric mxtures for electro- optlcal pur poses in wei ght ratio .
which is preferably given by the desirftd’ %IQ@h \e Ch l'esteric mxture.
The anount of these pyrim dine derivatives if Q@W c nmixture -~
cont ai ni ng .col ouri ng. subst ances general.l gn)Jd es b‘ 8 aboutn;S nol percent,
preferably bel ow about 5 nol percent. On the othery hand, i'n the case of
m xture whi ch do not contain a colouring substancel NHgffesgree of ten 50 used
smal | er anobunts, prefeably |ess than about 2 nol -percent, of these
‘pyrimdine derivatives. 50 By using pyrimdine derivatives formula | there
~can be produced mi xt s whi cobgye corsi-derabl e a4 ant es over. previously
“ known m xtures. Thud/ N\ e{rrple t he am)uﬁ% @ dfgne derivatives of
formula | in a m e substantlallx/ ig han~t hat of previously
known conmpounds with“5imilar #iQh clieari MgNpoi nts. This MFans, for exanpl e,
that several pyrinidine derivatiwgs of Formula | can be 55 conbined in a
mxture and this leads to very hi ghclearing points w thout the mxture
_ thereby havi ng snectic 55 or solid cfwabeHyine tendencies. Fur.t hernore,
m xtures which contain the ‘pyrimdine coeok vat i ves . of fornula I have a very.
slight tenperature dependence of the'threshold potentlal This is.
advant ageous, since mxtures with a slight tenperature dependence of the
el ectro-optical transm ssiop—ejyrveg—(¥n rg on g IIs) are especially well
suited for multiplex workingg. & I\Tc get of #He pyrimdine
derivatives of fornula | enae he pro uction of ~ 60 m xtures
havi ng high clearing points and, nevertheless 1l ow viscosities.: The -
‘pyrimdine derivatives of fornula | can al so- be used in.the formof liquid
crystal mixtures whi.ch contain col gyhLi.l0sSeRstances. In orderto achieve
high contrasts.in liquid crystal displays in which-any formof the -
"guest-host effect" is used, it is i nportant that ‘the dissol ved dichroic

col ouring substances have a high 65 degree of order. This depends.not only
on the liquid crystal matrix but also on the dichroic. colourlng 65 = -
WEs of formula I and,

7 . CHOC,He  HCLHN .
GB 2 042533.B . _ bst/ancesS Wwhi ch areuseq
“m xtures which cont e B nore pyrinidinpk
“if desired, further tic a@rd or nén-newgatic s "ancevjave a hi gh

degree of order, they are especi suit abl e as the liquid crystal nmatrix
for nlxtures contalnlng colourrng ybetances. As ‘col.ouring substances

cesthe 1iquid crystal

al | 5 conpounds havrng Ionglsh nDIec k@So@nd a reIatlver rrgld nDIecuIar
part such as, for exanple, -azo or azdxy col ouri ng substances; pal yenes
and Schiffs bases as wel | as, surprisingly,; anthraqui none’ derrvatrves
_Preferred col ouring substange 6 @ general formul ae: 10
10 [err] 15 wherein [ergl—3 -gpgp 2, Xd. represents an -
azo orazoxygroup,[err] and or dlfferent
represent one of the groups T S
25 and [err] represents a hydrogen atom or a cyano nrtro phenyl
p-substltuted phenyl, hydroxy, al koxy, -am no, dialkylam no or pyrrolldyl
group;  or derivatives of" fornula IVin mhlch one of the benzene rlngs
additionally _



carries one or more substituents sel ected from hal ogen met hyl ,

“hal o- substitut ed rret hyl and mnet hoxy 30 - | o .
NYerr] 35 : : S Y
erein n3 stands for zero or 1, Y3 represents a group of 'f ormula V or
erel n@gEgqu-,as |Bn V\:hl ch [err] represents -a di aI kyl amino or pyrroli dyI

al kyI aI koxy, opti onaI I y subst [ té&ﬂnﬁﬂa%ﬁﬁ% H opt i onaI |y subst | i tuted

_benzothlazol 2-yl, alkoxycarbonyl 40 phonyl group in the 5-or -

- 6-position; _ L ' . _ 40 45
[err] : S IR - 45 wherein X3 _
represents a cyano, nitro or alkyl group'and Z2+epresents a hydroxy, s
al koxy or aryl group or an. optronally al ky e 43!5} ted or aryl- substltuted
am no, pyrrolidyl or piperidyl" group; or derlv. gs of fornula Vil in o

whi ch the benzene ring additionally carries one or nore substituents

sel egg ed from hal ogen, hydroxy, 50.methyl and et HORYC,HOH - 0 .
50 55 | | -~ Lamny- | X -
55 60 o

60 wherein X4 and eacr}qt"emzeigent aHbysdr oxy group, Y4 and Y5 each
represent an amM @ nand [err] represgys : Qup_of fornmula Vi :
her ethbefore or éerr] elch represe vdPogen atom X5 6515 -
represents a- hydroxy grorr]g nd Y4 reprdbgints t group -NHR2 or X4, X5 and
[err] each represent a hydroge 65 8 GB2042 533 B a

8 atomand [err] and [err] each Asent the group -NHR2, R2 represent| ng
a.graup of fornula VI hereinbefor®/n which [err] represents an al kyl, 20
al koxy or dial kyl am no group; [err NWr?éﬁﬂel n R3 represents an al kyl group
-and [err] represents a cyano or ni °gﬁ'oup 10

10 [err] 15 _ I :
. ky\ gr and 20 o , 25
=8¢ III L
1| kKy¥=gdt oup\=340 These corrpounds are known

15 Xps wherein R4 represe
20 25
.25 wherein RS represents

conpounds or -anal ogues of known conpounds _ -~ 30 The -
45
:‘Aglalrgovm nﬁ r%ounds are. e EE alre$ pr ef erre éolléﬁu“ nE’ subst an%esedkmgr .5
. SS sde ﬁa nnel angt"Pﬂfl o
3§l'i79'alpd.ﬂ ( 76} 1 en- at om -

_ et h OX y Tﬁe @Hh}dw@ﬂ}!ﬁlvamé& bﬁorﬁ{ulaﬂ cﬂﬂeﬁse‘&hﬂ tﬁmm{ bf nﬂft@ﬂé@wrtlﬁﬁher nematic or
[ err] non-nematic substances such as, for example, with subStandaeir@n the RBssesSf Sehite bhsak,lafo-8aCh -
repr :tjis@n:rvl?anzn?s-rpyangbqosqeteercvc[l@\eane Faelpnxeleem# eheavlnstedsgbli- agd tempenvgs represéhts
S8inN ivi rinpil i
a nitr Bhn%Yo?nﬁcE a?ﬂrar%anTn t?hlg‘grft’%c%r%eqxﬁg,r%:ﬂe roﬂ% enleg nygs'sﬁcrlft 2306 7385;)'.30 739 antzg group;
0 , 2636 684, 2 459 374, 2 547 737, 2 641 724, 2 708 276, 2 81 1 001 M such emati
GB 2 0&2 gél%t ubstance ere%e'? c rﬁFnE raffa@&%ﬁl@ nt's ?rwy % %% nt ai ni ng 1
to 14 c Eﬁéibi)'ﬂmairﬁﬁlsuva{nﬁs Bﬂforh%h | fiQvhich R represents a stralght-chaln alkyl or alkoxy group are 0
10 whepresent iXByuidxprsegie s ihbauesiioralettyd-optital sk ¥ weightaatiohihity bafardby gr oup; 15
15 [er stﬂrresponds to the eutectic composition. The amount of these pyrimidine derivatives of formula | presentin
uid crystalline mixture is, however, generally between about 1 and about 50 mol percent, preferably
between about 5 and about 30 mol percent. - .
45 The pyrimidine derivatives of formula | in which R represents a branched-chain alkyl group are presentin 45 v
~cholesteric mixtures for electro-optical purposes in a weight ratio which is preferably given by the desired '
pitch of the cholesteric mixture. The amount of these pyrimidine derivatives in a cholesteric mixture e
containing colouring substances generally lies below about 15 mol percent, preferably below about5mol . B
percent. On the other hand, in the case of mixture which do not contain a colouring substance there are often -
50 used smaller amounts, prefeably less than about 2 mol percent, of these pyrimidine derivatives. 50
' By using pyrimidine derivatives formula | there can be produced mixtures which have considerable '
advantages over previously known mixtures. Thus, for example, the amount of pyrimidine derivatives of
formula |l in a mixture can be substantially higher than that of previously known compounds with similar -
high clearing points. This means, for example, that several pyrimidine derivatives of formula | can be
55 combined in a mixture and this leads to very high clearing points without the mixture thereby having smectic' 55
or solid crystalline tendencies. Furthermore, mixtures which contain the pyrimidine derivatives of formulal -
have a very slight temperature dependence of the threshold potential. This is advantageous, since mixtures
with a slight temperature dependence of the electro-optical transmlsslon curves (in rotation cells). are
especially well suited for multiplex working. s
60 A further advantage of the pyrimidine derivatives of formula lis that they enable the productlon of , - .60
mixtures having high clearing points and, nevertheless, low viscosities. _ :
The pyrimidine derivatives of formula | can also be used in the form of liquid crystal mlxtures which
contain colouring substances. In order to achieve high contrasts in liquid crystal displays in which any form
of the “guest-host effect” is used, it is important that the dissolved dichroic colouring substances have a high .
65 degree of order This depends not only on the liquid crystal matrlx but alsoon the dichroic colourlng 65



25 '

25 wherein X10 répresénts an ethyl, n-butyl, isopropyl, pentyloxy or

di met hyfam no group; 30 the conpound of formula X in which R3 represents a |
n-butyl group and [err] represents a nitro group; 30 the conmpound of ,
formulag Xl in which R4 represents an ethyl group; and the conpound of -
for\mj| a_X|_|_|_n_\m_|_g_h__[__err] represents an ethyl group. The ni 34239 B 7

accordance WI t h the invention Whl ch cont ain col our i ng substances can

contain °h3’e gad-Pjnee @bguresywhi °ha?ﬁ't‘}él‘n9"9cﬂf "@rﬂpwnidwg
subst ancé’ j"ﬁt' oo &1 Cflenr ‘fh ?ﬂ‘matﬂx o e ot %&eﬁhadﬁ: gh degree of
ant hra- qu m,gQ o?tﬂ Hatwn'?\ v@ * nf gfnta ovefa%rol y
ch s, fo

bet V\BenSEbbﬁH&unalsm g @bﬂmaecules%a\/l\@b I ngeﬁﬁﬁe Jar p

cust onar yaz&® kalouring substaixes, poigaes arldStNiciasa oW 58, s&rpambnammq@ndﬁeuamfwes
percent, PAmfefedcelbiring beistanees arg baerou@dsist thagenalsfutmulsevei ght  percent. The
productr on of m xtures which contain, inter alia, pyrimdine derivatives of
f or mul as well as other gty nemat N¢ conpounds and/ or one

or nore coI ouring subst nces c4 i 2= manger known per 10
se; for exanple, by EELY b of gonponefQits to a tenperature
barely above 40 the cl earing po obsequent | >2 cooling the m xture

down. Exanpl es of preferred m xtures are given hereinafter, -t he percentages
bei ng Xk pyhetsinajandy: ptand fprzerectnr 2.0 represents@niazos hapxysaroupetf ahd)ﬁ\hkacmmbeiaey and
S denot e$IPHY difterpnk Eeptgsendoneof theamsungy xt ure 1:

45 19% trans- p- (4-propylcycl ohexyl )benzonitrile, 34%

trans-p-(4-pentylcycl ol benzonitrile, 22%

. trans-pe(4-heptyl cycl & onitrile, 3% ' " 20
Q mi di nyl'] gecl obk @; boniverile, 50 10%
i mdinyl]cycl ohexagg _£arbonitrile, and

trans-4-[ 5-(p-butyl pheny
trans-4-[ 5- ( p- hexyl phey

50 12%trans-4-[5-(p- 0¥ phenyl ) - 2- pyri m di nyl ] cycl ohexane carbonitrile,

mel ti nggpoi nt <0C, cleatrmg point 77C. Mxture 2: 55 16% 25
trans- 4- propyl cycl ohexane carboxylic acid p-cyanophenyl ester,

55 9. 5% tnddlsepheshrité 3Hydopgbrost@, afEcydny; RB Yhény, ambdt.t&e@mmm&aw alksxy, @il 4. 5%
t r ans- 4- gdeliylgrmiog o nytrelidstiueoup agriderivatives ofd@imdiajiv io whilng@ie@ftyib babsdne Fings@8ditionally :
p- but yl b E31595i0Re @ramase iylbstﬁlysaﬁ@?quom@g[o@n metbyl, halo-substituted methyl and methoxy;

p-(5- pé‘ﬁtyl 2-pyrimdinyl)benzonitrile, 60 15% . - 30
p- (5- heptyl - 2pyr|md|nyl beRzonNt ril e, :

60 12% trans- p-[ 5- (4- e ohe»d.‘.)_& ' Avdte-peazonii | eand 17%
trans-p- [ 5- (4- heptylcycl S %pyl‘lm benzo trile, mel ti ng point
<0C, cB%®aring point [err] &B 2 042 5 35
10 Mxtur 3 8% ent I-2 pyrlmdln benzonltrlle 14%

PR Ay gggpogﬁq"é’p oSt s
5 12% g arpliﬁ,y@?ﬂ &ug ohexy yr| nfn ?tP\'f/Tof25|ear|1k£’c()yr??rtb?'|wll°r,al I?\"d' 179

trans-p- 15- (4- heptyl cycI ohexyl) 2-pyrimdinyll-benzonitrile, nmelting point
<[err]; clearing point [err] ture4 8%

p- (4-pentyl - 2-pyrim di nyl)be 20}1 ; 22

lp 12%p- (5- hept yl - 2- pyr| )benzom e, 46%

4' - pentyl 4- cyanobi phenyl | 8% ‘-octyl oxyl - 4-cyanobi phenyl , 11%-

trans- p- Lvﬁeré.ﬂxerebrxégéaseclcw;»emro)mamyhurmndzmbﬂeseh@aamwramo@or a‘gﬁr&é ordb%
ty ans- p- pitiodlylakpisythstitytad o haytsslihstitiitef wining] pitirolidlilor bipstia@grdupj dr Gerivatdles dffigtmprai Nt
<0C cl edilimwhighdhetrenfepe rirjg additidhalld catrigs @ne5r m&esybstituenid sblesteditom halpigeh, hydroxy,

VIIX
45

_ cyaffb prtwend methery; 50
55 X . 55
60 | o 60

wherein X* and X® each represent a hydroxy group, Y* and Y® each represent an amino group and R?
. represents a group of formula VI hereinbefore or X%, Y5 and R! each represent a hydrogen atom, X5
65 represents a hydroxy group and Y* represents the group -NHR? or X4, X® and R' each represent a hydrogen 65



6% p- (5-pentyl -2-pyri mdinyl)benzonitrile, 20 43% .

entyl 4- cyanobi phenyl , ' : .

1P% t r ans- 4- propyl cycl ohexane car boxyl ic acid p-cyanophenyl ester, 7%

g\n - 4-but yl cycl ohexane carboxylic acid p-cyanophenyl ester, 11 %

txauys- 4- pentyl cycl ohexane carboxylic acid p-cyanophenyl ester, 11 % ,

trards- p- [(":'Bz(odzmrq'l cycl ohexyl) - 2- pyr| m di nyl | -benzonitrile, and 25 58 Lk
: T o

<0G Celt&aiﬂdﬁ'gams Bich képFdsint the%ﬁ:uMNﬁH@ 'RereBresenfifig a.group of formula V! hereinbefore in
p- (5* pramwrearese;\tslaﬁhmylrh}ldos:\}mmmwmhhbbneup,46%49 pentyl - 4- cyanobi phenyl, 30
8% trans-4- butyl cycl ohexane carboxylic acid p anophenyl ester,
30 12%trans-4pentyl cycl Roe carboxylic Z cyanophenyl ester, 11%
trand- p-[ 5- (4- ethylc&y ‘ NP HEFEH enzZonitrile, and 16% 5
trans-p-[5-(4-heptyl cycl okexyl):2-pyrimdin penzonitrile, nelting point * -
<0C, clearing point [err] 35 Mxture 7:
35 8% Whekém RPREPrasente ark iyl Fbp ol ) rareseRRa byand e,m&lg%up,

- p@nt yl - 4- cyanobi phenyl, - 9% tr ans- 4-but yl cycl ohexane carboxylic aci d1o
p-cyanophenyl. ester, 14%trans 4- pent yl cycl ghexane carhoxylic acid

p- cyanophenyl ester 12% — . -
trans p-[ 5- (4-et h@b@r@fﬁ ibr'n"_ i beﬁ_'zcgnl e "4nd _
0 6% trans-p-[5-(4- yl cycl ohexyl ) -2-p di nyl | -benzonitrile, nel td ng

p0| nt <0C, cleari ng point [err] Mxture 8 XI
p- (5-pentyl -2-pyrimdinyl)benzonitrile, 45~85% 4' - pentyl -4-cyanobi phenyl,

45 16% trans-5- pentyl cycl ohexane carboxylic acid p-cyanophenyl ester, 13%
t r ans-'herein R*sensqspts anadybiesey#nd- 2- pyri ni di nyl | - benzonitrile, and 7%

t rarf®- p- [ 5- (4- propyl cycl ohexyl ) - 2- pyri ni di nyl ] - benzoni trile, melting p# nt .
<0C, clearing point 80C. 5®Mxture 9:

50 8% p-(5-pentyl -2-pyrim i nyl)benzonitril
p- (5-heptyl -2-pyrimd ) beRzenhi=tidrescH
4' - g5t yl oxy- 4- cyanobilghiesds’ 55 12% Ngs , .25
‘trans- p-[ 5-(4-ethyl cyclohexyl)-2-pyrimdi nyl”] - benoni trile, and

55 6% trans- p-[5-(4-propyl cycl ohexyl)-2-pyrimdinyl]-benzonitrite, melting
p0| Nt <Qfereih REAPieLltsRR LI glofp.r - M Xt ure 10: 7% p- butyl benzoic acid -

P’ - C3baTHIBS LRMBburis iré knowdh@ompoliHaisbr bReidaBeof known PaMiolihddi Nyl ) benzoni trile, 3o

60 39% thefoiowing(cdmpamtiydresspbadie mrgle)rixolomd subdtanges1 5%

trans- 4- propyl cycl ohexane carboxylic acid p-cyanophenyl ester, 14%

trans- 4-pentyl cyclo ane carb ic acr pacyapephenyl ester, 12%
trang-p-[5-(4- ethyl @)
trans-p-[5-(4- propy Iohexyl pyr|m

fenzpni tral €, and 65 %%
| - Derizonitrile, nelting p%nt
<20C; clearing point [err] 65 GB 2 042 533 B 11 M xture 11: 6%
p- butyl benzoi c acid p' -cyanophenyl ester 7% _ , ,
p- (5-pentyl -2-pyri m s ' 380
t r arf@- p- (4-pentyl cyqg & =5 @ by an@ﬁl propyl cycl oh&ane
carboxylic acid p-cyapophes Py 5 12%
t rans- 4- pent yl cycf’'ohexane carboxylic acid p-cyanophenyl ester 11. 5%
p- [ 5- (4- butyl phenyl ) -2-pyri m dinyl ] benzonitrile, and '

45 wherein n4 stands for zero or 1, Z° represents a dimethylamino or diethylamino group and X’ represents a 45
hydrogen atom ora methyl ethoxy, n- butyloxy, nitro orn- butylsulphonyl group;

_ | N '/R“'- S

wherein R%, R” and X8 each represent a methyl group or R® represente a methyl group, X8 represents a nitro
group and R? represents a methyl, phenyl or p-n-butyl-phenyl group;

\fﬁ% .
4' ipentyl & cyanobi phenyl , 10%

IXa




poi nt <20C; .clearing point [err] 10. M xture 12:

10 4% p:butyl benzoi ¢ acid p'-cyanophenyl ester, 4% - _ _

p- (5- pentyl - 2- pyri m di nyl') benzonitrile, 8% - . S '

p-(5-heptyl -2-pyrirnidinyl)benzonitrile, 35%4"-pentyl -4-cyagedisenyl . 19
210% tr&ns—p—H—penx—w—eyeJ—mqex_yL)-benz-em_t_u_Le__—_ﬁ_;
15 %tra

11.5% trans- p- [ 5- (4- et hyl cycl ohexyl )-2-pyrim di nyl]-benzonitrile, melting C

i but cI opexane car boxylic acid R cyanophenyl ester, 8%
oo [5- (4- B PB ERYT %“BP?B}?T'B% ShseraorpeMsiang 9o,
trans-p-[5- (4 et hyl cyclohexyl) 2-pyrimdiny]]- benzonltrlle rreltlng p0| nt

<-10C, clearing point 72C. 20 M xture @ x%(y__ o
. 0 .
38 4' - pént yl -4- cyanobi phenyl - 30%

20 5% ps (5- pentyl - 2- pyrlmdlrll)be'i
p- (5- heptyl - 2- pyri m di nyl 3 6
| e, 25. 9% IXb-

yIN
onitrile, and _ .

<2-pyrimdinyl]- benzonltrlle -maltinq0

%ure 14: 5% .

e, 30 9%

“t¥ans- p- (4-pentyl cycl ohg
p- [ 5- (4- butyl phenyl ) - 2-
25 9%q6ans p-[5-(4-eth y
poi nt <-10C; cleari ng point 758
p- (5- pentyl 2 pyri m di nyl ) benzonitri
p- (5- heptyl - Eyl’lmdl nyl ) benzonitril e, ' _
30 38% 4whereinXyfepusenisamdivivh nenagloxy eoilm%\tlmmgrquqar opyl cyel. ohexane
carbox{f i ¢ acid p-cyanophenyl ester, 5.6% trans-4-butyl cycl.ohexane 16
carboxylic acid p-cyanophenyl ester, 9%t rans- 4 \ yI g‘oycl ohexane
car boxylic acid p-cyanophenyl ester, §
trans-p-[ 5-(4-ethyl cycl ohexyl) -
35 13%arans-p-[5-(4-heptyl cyqg i dinyl]- benzmcn trile, neltieag
poi nt <-10C; clearing point 9 . 5% :
p- (5-pentyl -2-pyri m di nyl ) henzt o . 10%
p- (5-heptyl -2-pyrimdi gyl j REri1E ' : o
40 33%4 r ans- p- (4- pently exy )benzonl trile, 11.5% - P
trans- 4-pr opyI cycl ohexane d#boxyl ic aci d p-cyanophenyl ester, 6% - '
trans-4-butyl cycl ohexane carboxylic acid p' cyanophenyl ester, 10% _
trans- 4- ent ycI ohexane car boxyl | c aC| d cyano henyl ester 45 - 10%
trans /B ecgmpou 0 n@ng I tle's I q r
45 149%1} hggamg,u ot 4mﬁ,§m, %ﬁ %’V Tej”eﬁeé‘ﬁfcﬂﬁPtgf‘i“Pe el tr"?mg
poi Nt <- dddhe o %&Fdd%&oﬂﬂllamln ﬁﬁuE !eH’t@a '
p- ( 5- pent Yhe rﬂrxmw’sirfﬂcdirdhﬂ:e)vhelﬂﬂd]ﬁ\lehﬁdnhn&lch odhtain &%%mg substances can contain 1 to about

p (5-hept 9dlouﬁng)§pbstmc$ iyd anfvembeviduring sebstance in a liquid crystalline mixture lies, in the case of
50 479%%antyaAw “ﬁﬂ-bety'aﬂtﬂbp‘ﬁl‘iéﬁw abogiweightieroghtoyeferably hetwiesh iabrive harld ab8 52 35
4" - pent y el ht :}?ﬁb AHE%\ ouring substances, between about 0.1 and about2
trans- p rvg ﬁl@ﬂ#elf 937 EI wrmweﬁgfﬁmghgfynluﬁ’l aerJu ajs&gerpm nt
<0C; cl eﬁérﬁdﬂgarﬂ%‘r pounds and/or one or more colouring substances can be carried outin a
55 M Xdol,lﬁ\enn]ﬂkno@ﬁ/qb@sblﬁrykmw HeatitigiaGhiylure GHtRE ORMPEIYYs teFtbRperatd¥barely above 40
p- (5- penth blefﬂmpwmtrandisub;dq)ltmmzaxoﬂnsithednaturm%m pentyl - 4- cyanobi phenyl , 60
11% tr ans ;,q g&daﬁwr&ﬁ@e gixenhereinafter, thexjerbeptagey beitgsrpressed ingnobpercent
60 6% t r YHEse TGP JIrERURE AP BYIYF e depeef! %8y anophenyl ester, 9%.
trans-4- penhyi. cycl ohexane carboxylic acid p-cyanophenyl ester, 10% :
tTans- p- [%A&@%hyk,@yg&@bwﬂ&ngn,gyg| m di nyl ] -benzonitrile, and 14% -
trans- p- [ 54% dark @pd-pdnoyeytiohe)bbnzoderdy 1 i M d| nyl]-benzonitrile, rrel ting point

<~ 10C; cl & irang-ppiheptyldyeohekylibenzonitrile,
3% trans-4-[5-(p-butylphenyl)-2- pyrlmldlnyI]cyclohexane carbomtrlle

- bem2onitri I e, and

45

50  10% trans-4-[5-(p-hexylphenyl)-2-pyrimidinyllcyclohexane carbonitrile, and . 50
12% trans-4-[5-(p-octylphenyl}-2-pyrimidinyl]cyclohexane carbomtrlle melting point <0°C; clearing pomt :
77°C
Mixture 2: o
65 16% trans-4-propylcyclohexane carboxylic acid p-cyanophenyl ester, ' o ' 55

9.5% trans-4-butylcyclohexane carboxylic acid p-cyanophenyl ester,
14.5% trans- 4wpentylcyclohexane carboxylic acid p-cyanophenyl ester,
- 8% p-butylbenzoic acid p’-cyanophenyl ester,
8% p-(5-pentyl-2-pyrimidinyl)benzonitrile, . ' :
60 15% p-(5-heptyl-2-pyrimidinyl)benzonitrile, ' R _ ' 60
12% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]l-benzonitrile,and : o
17% trans-p-[5- (4-heptylcyclohexyl) 2-pynm|d|ny|] benzonitrile, meltlng pomt <0°C; clearing pomt 109°C



40 10% d@iBertyl

12 GB 2 042 533 B.

< Mxture 18: 6.5% p-(5- pentyl 2- pyrim di nyI)benzonrtrrIe 12% -
“W5- hept yl - 2-pyri mi di nyl ) benzoni tri le, 47%4" - -pentyl - 4- cyanobl phenyl 5

_ -octyloxy 4- cyanobi phenyl ,
: cl; (4--butyl phenyl ) -2-pyrim di nyl ] benzonr tril.e, and 15. 5%
ot an‘§ p [ 2(05!2Fﬁ§p¥yl cycl ohexyl)-2-pyri-m di nyl]-benzonitrile, nelti ng dent o
- <0C, clearing point 98C. Mxture 19: 10 6% . o \"
p- ( 5-pikdudl3: 2- pyri m di nyl ) benzonitrile, - o S
- 10 42% zs%qaﬁmbwl-zébvu miytbeproeivgle, 7% trans- 4buty| cycl ohexane car boxyl i
acid p-

PléYi I'PVEE@F’GW')be]!EF%“t"F:ans 4-pent yl cycl ohexane carboxylic acid
p- cygno 4 butyI phenyl ) - 2- pyrim di nyl ] benzonitrile,
15 ~ “10 o}' Z { p f%'{z [n hE ﬁ ciR-dRyr i m dinyl]-benzonitrile, 8nd"
15 14. Symdtra %w? r.uwrertrarb a,.méo}c bem.e?b.r.nb&e :
“nmelting poi nt <0C c earrng por nt err M xture .
. p-(5- pwnm;el42 pyrlmdlnyl)benzonltrlle -
: -20 18, 1%%p epytimitinylhenzaniiiley | ) benzoni tri I e, 16.2% ' .10

. trans- 41 W@rm{ﬁ’ék’ﬁw eE%ﬁ"B'EJ?'yI i c acid p-cyanophenyl ester, 9.7%
trans- 4% ‘lﬁ, "q‘gé] (%Q' |p eﬁr boxylic acid p-cyanophenyl ester, 14.8%

trans- 41p& Exyh2Lopasklnl fb@edririle dny anophenyl ester 25 23.6%
trang- 4159&%5( wnlhesiﬂmnﬁeﬁmiaﬂwh.hm mwal.trne,rﬁeh QUMARRY Lieamb pbintsad 15
25 12. 5% trans-p-[5-(4-ethylcycl ohexyl)-2-pyrimdinyl]-benzonitrile,
mel ti dxgmdnt <0C, cl earing poi nt 76C M xture2 1: 7% p-butyl benzoic acid

-c anf‘?;%ﬂ'b S‘t“‘eﬁc'dpf:‘&yaml’hg% 5- pentyl - 2- pyri-m di nyl ) benzonitrile,
%

% ﬁ#gﬁ@gﬁ?ﬁ@w‘i" 14% trans-4- pentyl cycl ohexane car boxy] i C

aC' p- %F& h ﬁ&é lcﬁﬁ anecll%@(yllcacldpcyanophenyl ester

t r ans- p-zeaardnéa Blitycion aaérem&orrczc.wwammbrw&s}abenzonl trile e, and 6%

t r ans- prifp&rapd4-permpoyciolaxhmivacbyiylidacpip-dyaioghetylesteenzoni tri | e, ‘el ting point

<0C, cl thrmgpﬁ%{hylﬁ%@he@ﬁ -2-pyrimidinyl]-benzonitrile, and ' '

35 MbBxt Lﬁ”‘é?zs'p'@/@'ﬁ“lpﬂ%&"lf’w2‘2’”@'!"1"#1 BAnERAtIBaReA PPIRY TUEC: clegring point75°C. 25
(5- hﬁg}uyl 2-pyrimdinyl)benzonitrile, 40%4' - pentyl.-4-cyanobi phenyl, 40

30% t ran,slglp(sfpgn ,l“gay,g,b&.j;;%ml"; benzonitrile, '
%bnﬁﬁ gyl cycl ohexyl) 2:pyfimdinyl]-benzonitrile, and 5% -

t r am- p- q°/5fa(n4¢puwlpgclomysehmw)caad pwanmhehyngste}r benzonitrile, nelting peént. |
<-10C;, ©A%tmans- \drvnlp erc rbMWGW@Q&‘OPM@Vlesf#Q%4 -pent yl -.4- cyanobi phenyl ,

45 33% }edrpes- {diny 'tt"rerar‘é 10..5% _ )
o- [ 5. (04 as/tﬂvf Bﬂ%(ﬁ Btyl c'[? %F’I’%ﬁgﬁ?‘m Itr”e rrregmg E?J%d) C; clearmg pomt 97°C. E
tr angs- fsduns A 4- €t hyl cycl ohexyl ) - 2-pyri m di nyl ] -benzonitrile, and 4.5% 4

t r ans- p-dodp-GEheRPIGNrHMHy s ltdle,2- PYT i m-di nyl ] - benzoni t r| le, melting point
<- 100C, 510 £-péritylg-cpaobiphdn@, [err] = . ' o .
50 M xt Lﬂ"/etra@ﬂr;b'ét%:l yridbertan M?ebvzmceclwmn henyy [ﬁtﬁo pheny| est'e_r, 6% o

an op yl esten, o o : - _ .

e raéprr”*err ot r*‘*‘r‘*’r S .

trans -p propylcy oh xyﬁ'%ynml |ny énzomtnle meltlng point <0°C clearmg point 78°C..

Mlxture 8:
9% p-({5-pentyl- 2-pyr|m|d|nyl)benzon|tr|Ie,
45  55% 4’-pentyl-4-cyanobiphenyl, : _ o .. 45
16% trans-5-pentylcyclohexane carboxylic acid p- cyanophenyl ester, - B B
13% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl}-benzonitrile, and o ' .
. 1% tran&p-[s (4-propylcyclohexyl)-2 pyrlmldmyl]~benzon|tr|le meltmg point <0°C clearmg pomt 80°C.

50 Mixture9:. . . e L 50
8% p-(5- pentyl2 pyrlmldmyl)benzomtnle e BTN e
14% p-(5- heptyl-Z-pyrlmrdmyl)benzonltnle
50% 4'-pentyl-4-cyanobiphenyl,
. 10% 4’-octyloxy-4-cyanobiphenyl, o _ . .
55  12% trans-p-[5-(4-ethylcyclohexyl)-2- pyrlmldlnyI] benomtrrle and ' : ' - - 5§
6% trans-p -[5- (4-propylcyclohexyl) 2-pynmrdmyl] benzomtrlle meltmg pornt <0°C clearmg pomt 77°C.

Mixture 10: .
- 7% p-butylbenzoic acid p’-cyanophenyl ester, . _ e _
60 7% p-(5-pentyl-2-pyrimidinyl)benzonitrile, =~ =~ . . . L T -
39% trans-p-(4-pentyicyclohexyl)benzonitrile, - . - R : oL
15% trans-4- propylcyclohexane carboxyllc acid p cyanophenyl ester '
- 14% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester,
12% trans-p-[5-{4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile, and o
65 6% trans-p-[5-(4-propylcyclohexyl)-2-pyrimidinyl]-benzonitrile, melting point <20°C clearmg pomt 90°C. 65



12% trans- 4-propyl cycl ohexane carboxylic .acid p-cyanophenyl ester, 7% .
t rans- 4- but yl cycl'ohexane carboxylic acid p-cyanophenyl ester, 10%. - v
trans- 4: pentyl cycl ohexane carboxylic acid p-cyanophenyl ester, 24% (;%;
trans-4-pentyl cycl ohexane carboxylic acid p-(propyloxy)phenyl ester, 60

10. 5% t r ans- p- [ 5- (4- et hyl cycl ohexyl.) - 2-pyri m di nyl] - benzonltrlle ﬁpg
60.14.%% t r ans- p- [ 5- (4- hept vl cycl ohexyl )- 2- pyri m di nyl ] - benS53HA¢P "
nefTﬁng poi nt <5C; clearing poi nt 99C. M xture 26:. 596p-buty|ben20|c acid

-cyandk!hermm est er, . 6% p-[5-pentyl -2-pyrimdinyl]benzonitrile, _
65 "B"cac'dp E\@"&PI% estes. hept yl - 2- pyri m di nyl ] benzonitrile, 12%
trans- 4 p5 ans [}Z'e'n Y ﬁe aci d p-cyanophenyl -ester, 7%
trans-4- b cﬁ% ﬁi Hogé,@&&ﬂn&hgmgphenyl ester, 10% -
trans- 4- pem;,y g%@n&ag@ga Xk hcid PRévarbpRe yapphenyl ester 5 24%

ttans- 4- penﬁw“sywb ﬁmwezﬁﬁrnbaxmberﬁomledanp propyl oxy) phenyl ester, .- -

5 10. 5% pi1{-Be (aheipds-{aepiviengdhipxyD-2myrimivindil-hgrzdritelezoetingmioine<208M: dedrihg Béint 94°C.

trans- @ 5- (4 heptyl cycl ohexyl ) -2-pyrimdinyl] - benzom trile, nmelting poi g](;[
| | S

<20C; |nt 1 C 10 M>|<ture 26:
10 4. 4%p lj:"ff’énzomtrl le, 7. 80/%

" p-(5- hepty%%_rs gé;,;&,m,(grl l e, 35.6% 4'-pentyl -4-cyanobi phenyl ,
9. S%transm@em c%m, i@ gne car boxyl i c acid p-cyanophenyl ester, 15

7. 7%t15anzwmmt(ybmywﬂyabmaxﬁmmzommhoxyI ic acid p-cyanophenyl ester; = 15
15 21. O%tWamﬂbbwtc %ﬂnemmweaeapm heeyl estérd p- (hexyl oxy)phenyl ester,

8. 8% t r ansS¥pR-{o4-putyiphey imigjeylibenzonjtri benz 4%
trans p- [59:?) i"ﬁ@g? g}re&)/quég%gyn/?)ﬁw p- W?’}Wﬁ“‘%%f8ﬂff%é“w&°l"ﬂg’ ‘15)0| nt
<-1 0Gy mih&@d #1309 point 720C. 20 . 20
20- M Xt ur ese@d.-is-pentdfe-@ritmdidyRBénydnitdie Py r i m di nyl ) benzoni t rile, 35.3%

4' - pent yl| -9t g{behieppi-2pveimydinyl)BanZdrittileans - 4- pr opyl.cycl ohexane car boxylic aci d

p- cyanoph 4 pe@v'elrcyar@glphenw 7% trans- 4- pentyl cycl ohexane car boxyl ic acid
p-cya entylcyclohexyl)benzonltrlle 6% .

raned p séxiiz'g&*ﬁ??é{ﬁ.ﬁ%)ﬁgépﬁﬁ'{d ke Jw.r.krcﬁ%n@g;}gw@?@é'c;egﬁsgﬁ, it % %

2- (4- cyanophenyt)
t r ans- p- Mrededlraet hyl cycl ohexyl ) - 2- pyri m d| nyl ] -benzonitrile, and 12.0%.
-t rans- p- [ 56% gHshepiylyd-myyiclididybbenkgnitiiepyr i m di nyl ] - benzom trile, nelting point
-<-100030 cl%m(&tgp bQMI:WV!lM@mt"le L 30
* 30 M xt ur 88%4-peny P n Z .
tr hényles

B (5-pent g},, % mgu@ e iﬁ%f@wﬂac; Kot i ol

p- (5 hept ni Mp T u] cyanophenylester . '

35 10.38% hdmrséwmcewcw anexRRRidhN-Benstitile, sagi d p- Cyan0pheny| ester, ss
© 8. 7% t r ans3%iuqnepiisadigntyiofreienyt-2pairioxyll-bepzanitiilel npitiby aSIOEREXG; kle@ing eoint 9. 2%
trans-4-butyl _5ycl ohexane car boxyl ic acid p-(hexyloxy)phenyl ester, 2. 9%
“trans- 4-M ‘ﬁg hen { m di nyl ] -cycl ohexane carbonitri I e, and 40
3.1% t&ango ‘& t"f pyri midi nyl ] -cycl ohexane carbonitril €20

_mel ting pgé ansp |iBanomgﬁQ, point [err] M xt ure29

11.5% trans-4- propylcyclohexane carboxylic acid p- cyanophenyl ester,
6% trans-4-butylcyclohexane carboxylic acid p-cyanophenyl ester,
_ - 10% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester,
° 45  10% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile, and ' ' 45
14% trans-p-{5- (4 heptylcyclohexyl)-z-pynmldmyll benzomtrlle melting pomt <-10°C clearlng point 88°C.

R Mixture 16: _ '
' . 7% p-(5-pentyl-2-pyrimidinyl)benzonitrile, : : o
50 . 13% p-(5-heptyl-2-pyrimidinyl)benzonitrile, . ; ' ' o - B0
47% 4’-pentyl-4-cyanobiphenyl, g : ' . -
9% 4’'-octyloxy-4-cyanobiphenyl,
8% 4"-pentyl-4-cyanop-terphenyl, and - '
16% trans-p-[5-(4- heptylcyclohexyl)-z-pynmldlnyl] benzonltnle, melting point <0°C; clearlng point 95°C.
55 55
Mixture 17: ' ' ' : L
5% p-butylbenzoic acid p -cyanophenyl ester,
5% p-(5-pentyl-2-pyrimidinyl)benzonitrile,
40% 4'-pentyl-4-cyanobiphenyl, o _ . .
60  11% trans-4-propylcyclohexane carboxylic acid p- cyanophenyl ester, - I 60
" 6% trans-4-butylcyclohexane carboxylic acid p-cyanophenyl ester, : : '
9% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester,
10% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyll-benzonitrile; and . '
* 14% trans-p-[5-{4-heptylcyclohexyl)-2-pyrimidinyl]-benzonitrile, meltmg point <- 10°C clearmg point 93°C.



35. 5%4 Pentyl 4- cyanobr phenyl 45 4. 4%
(5-pentyl -2-pyrim dinyl )benzonltrl le,
45\ 7. 8% p- (5- heptyl - 2- pyri m di nyI)benzonltrlle 9.3% - - S
_ ans- 4- propyl cycl chexane carboxylic acid p-cyanophenyl ester, 7.7%
ang- 4- ﬁﬁ?&}ﬁéﬁi ohexane carboxylic acid p-cyanophenyl -ester, 20.8% 42
trans-4- cycl nhpyane_cangxgd_Lc_aa-d—p—ehe*yLe*y)—pherM——es{—er%e—e
4.-0%trans- ,p [5 (4 propyl cycl ohexyl) 2-pyrimdinyl]-benzonitrile, and
50 10.M e -2=pyrimdinyl]-cycl ohexane '
~ carboni f,f Pt 5"° P jﬁ}ﬁ%zﬁ’m; ::OC clearing point 68C. M xture 30: 55
- 37.0% 4, '
551G, OBZ%.{@%m .F;;.yﬁhohexane car boxyl ic acid p- cyanophenyl ester 5 -
8. O%tra’NSp-&(meWir@yl@thanﬂ]beraodﬁm)eyéndc aci d p- cyanophenyl -ester, 14.0%%6 -
trans- 41 wrs\trgdsm;r@(whewm@hewr)ﬁcpxymrdwvlkb%mwﬂFﬂ’eq'mwwbﬁbw eaféytper"f 98§F 0%
2-(4- c nphenyl) 5 (4- butyl:phenyl ) pyri m dine, 60 9:0% - -
trans- pyrimdinyl]- benzonltrlle ' :
60 1%, 0}5} d’,ﬁyﬁ 'é{;'fﬂgg?&?%t{}é ohexyl ) - 2= pyri ni di nyl | - benzoni tril e,
el ti ng pRiriHs-abutiilcioHeka8 EdrbikylRQAkia b-cldbpHenyl estéB2042533 B .
" 14" M Xt 4oBtrahb-4-pdstylofdichexaRenitbokylié edypoyabonbbrehester, 10. 0% - =
“t r ans- 4po%pis-é-patyipheyiR-eyrireidipy oghzotitrides | d p cyanophenyl este-r-, 9. 0%
t r ant- 419ehtrgspyBi4tecuriehexd) idinyll :%" e, 5. 15 0%
trans- 47 %%E'WSWHWBSYQY@"EW)M oo ?’H° ﬁen’y R o
5 9. 0% ¥ans- p- [ 5- (4-et hyl cycl ohexyl) 2-pyrim d| nyI] benzonitrile, 6.0%
trans- pris4dt- pentyl cycl ohexyl ) - 2- pyrimndinyl]- benzonitrileand 13.0%
trango P- 6.5 p4s-afi-Lhyadiomesntbyiti®; pyri mi di nyl ] -benzonitrile, nelting pébnt .
<-100C; 1&1% p«8-regtypBpyrimidieyilopnzdritrile, .
10 M xt 06-2% Bans-4cprapyicyc! "SXqDEPﬂ xv|2= P1"Var'?P'Eﬂ° \S}F enzoni trile, 11, 9%
p-(5-he p ‘1""’2":?“ EI? ;E rbo cac‘ )22’%% ns- 4- butyl cycl ohexane
car b%‘ylzb %{{gﬂ ﬁﬁ IL E]gjrb : e,g,dp gs{epa,r;us 4- pent yl eycl ohexape
car boxylyb G, aahsth-B-1 MWQ BiY)-2-B\rintidinyil- benzomtrlle melting point <0°C; cIearu’i@po’hﬁ]Q’ _
trans-4pentyl cycl ohexane carboxylic acid p-(nethoxy)phenyl ester, 26. 2%
trans Mipeagkl| cycl ohexane carboxylic acid p-(propyl oxy)phenyl es-t'er, - 11.1%
trans- p- B nb/!iﬁt‘3 kcesid I’G %’FEY'E*“H yrimdinyl]-benzonitrile, .and" 30
60°/<?‘ra§ 'BUt AR ) - 2- pyrimdinyll-benzonitrile, rrél'tir;\g.
poi nt <% °¢ B ng ga?’& iR %cid p-cyanophenyl ester, ' o
20 M x tqrﬁ;t dRANS-WrinidiiNIEbeRdo! fitrly badbenzoni tri | e, 9.2%
p- (5- hep'a%hra,?s,pmm.maumyrba mmnmrdrdymperﬂ&rtm%rﬂémrp@nmy«mq.c@ymmbmp??@yI
5. 79%4 r ans- 4- but yl cycl ohexane carboxylic acid p-cyanophenyl ester, - - 35
25 9. 1Mixtyra@dd- 4- ent Icycl ohexane car boxylic-acid.p-cyanophenyl ester S
- 22. 2%tr Z§(§t9 gm Eenzom ec:ar boxylic acid p-(propyloxy) phenyl ester' '

and 9. 7% ()hexyl ) - 2-pyrimdinyl]-benzoni tr| | e,

b h : o
el t hNg F3findhs Z&ent& pﬁshé)&gbelaiﬁnﬁﬁle 64C. 30 Mxture 34: - - 40
30 4. 7%1|o%(t.5n By bthydcyoishdxil-2hpytinidibgFoeasoniidiée, bl 8. 5% - :
p- ( 5- he pB§ltrads-gpipH4- nnodvlcryylbbdgﬂhz-gmntuﬂlm{l]é:enzomtnle meltmg point <- -10°C; clearing pomt 70°C

Mixture 23: . I _ o _ - -
45  42% 4’-pentyl-4-cyanobiphenyl, : . . : o ' 45
33% trans-p- (4-pentylcyclohexy|)benzomtrlle . :
10.5% p-[5-(4-butylphenyl)-2-pyrimidinyl}benzonitrile,
10% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl}-benzonitrile, and _
4.5% trans-p- [5-(4-propy|cyc|ohexyl)—2- yrimidinyl]-benzonitrile, meltlng pomt <- 10°C clearmg pomt 50
50 87°C _ _ _ _ : o

Mlxture 24:
5% p-butylbenzoic acid p’ cyanophenyl ester,
6% p-(5-pentyl-2-pyrimidinyl)benzonitrile, . . o I _
. 85  11% p-{5-heptyl-2-pyrimidinyl}benzonitrile, : . T . B
12% trans-4-propylcyclohexane carboxylic acid p- cyanophenyl ester, _ .
7% trans-4-butylcyclohexane carboxylic acid p-cyanophenyl ester,
10% trans-4-penty!cyclohexane carboxylic acid p-cyanophenyl ester, - - -
. 24%trans-4-pentylcyclohexane carboxylic acid p- -(propyloxy)phenyl ester, * . —— .
60  10.5% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile,and” -~ o 60
E 14 5% trans-p-[6-(4- heptylcyclohexyl) 2-pyr|m|dmyI] benzomtnle, meltlng point <5°C clearmg pomt 99°C.
l . . . . .
erture 25
- 5% p-butylbenzorc acld p’ cyanophenyl ester, o o _ o .
65 6% p-I5- penty|-2 pyrlmldlnyllbenzomtrlle ' o S : "65.



-_'37 7% 4' - pent yl 4- cyanobi phenyl, 5.3% trans-4-butyl cycl ochéxane car boxylic
acid p-cyanophenyl ester, 35 8. 4%trans 4-pentyl cycl ohexane car boxyl I C
aci d p-¢yanophenyl ester, 35 21. 3%

.trans-4-pentyl cycl ohexane carboxylic acid p-(propyl oxy) phenyl ester 9. 3%
trans-ps[ 5- (4-ethyl cycl ohexyl ) - 2- pyrimdinyll-benzonitrile, and 4. 8%

trg s p=f[5-(4-bhutylcyclohexyl)-2-pyrinm dinyl]- henzonl tri I e, ﬁi@lztoﬂ% 3Lﬁ)| nt
<0C~ cl ear | ng 0| nt err] 40 Mxture 35 '

-40 34. 0% %J"ra '2 Y ac’d 0%t r ans st : butyI cycl ohexane
_car boxyl i 073@3? §£§j§7 o pf?ég‘@%?oﬁge te%' pent yl cycl-ohexane
ot Cart Ml

car boxyl i CioRGarods Racld @§er4 pent yl cycl ohexane

car boXyi 4@iakbApdntyRyE1SneNara BABo st Bllpro xy)p S

t rans- 4- penisy pd§-oi aiaphams-20myritilicyl bedzonitiile apd ( pr opyl oxy)phenyl ester, -
45 9. 0% t r'diA%tng- &I5({(a-hertiaybletexsyibhewigidinyl-beyeonitrilemalfind pOBEHZQSGrrcteamdg@omn 0%
t rans- p- [18°¢-4- but yl cycl ohexyl ) - 2- pyfi mi di nyl | -benzonitrile, 'and 8.0% -

‘trans-p- [A;*tgrezpentyl cycl ohexyl ) -2-pyri m di nyI ]- benzom trile, rrel ti-ng "poi n;to_

<210G; ki

50 M xture?ﬁ%ﬁﬂgmﬁ?ﬁﬁg’gk I%Q;:Oﬂgs;fégobl phenyl, 7.0% . .

4' -octyl O)Gﬁﬁ%ﬂcyﬁﬂﬂlhbﬂhaﬁweny% 0% p- (5- pent yi - 2. pyrim di nyl )benzom trile.

.55 10. O(V&p%/o(tﬁnéqepby\rlsvﬂelppfanemrﬂoxwd acld@reygwophenyilester,

55 23.0%t ﬂaﬁérans KW@%&%"@&WBWPP'@M&W (pr opyI oxy) phenyl 15

ester 10. ’(315 E"Z: ° %‘aE g’éi/rml i %ﬂf' Y' "ﬁ?’dl nyl ] -benzonitrile,
O%trans 3 Xy 1 ﬁ:%n libdal I'ng

_pOI Nt <0Geq C :Eetar ; % OI n %ﬁ be {rl ltlp @ 1E)C J:Igarmé’r&lnxt

~60. 35 29%4 Pentyl 4 cyanobi phenyl , 19 0%4 - pent yl oxy- 4 cyanobr phenyl, 20

4. 0% p- (Mipeneryl - 2- pyrim di nyI)benzonltrlle 8. 0% _

p- (5- heptyI4-4M9P¢W'ﬁrpnw?b&'wzmmrﬂq le, 65 20.0%

R PREPERDEREIE b0 c acid o (oropy] 0xy) pheny! ester,
% trans-4-penty| ne carboxylic acid anophenyl ester, o

.GBZO42 E33!3%‘%,trans-4-p mg Rix/gne carbogllc acrdgmethgxy)p‘:lenyl ester, S : 2
trans- p- 1%5(742%% BhLaYIR@butyipReryvrimidteny| | - benzonitrile, and :

5. 0% r ans- :8f3rafisip-isti-ythyigyelobéxgli-g-pyrinddipykhenioditriigs bd benzoni tril e, melting
" poi.nt  <10Q02.0%teapg-p-I9jd-pertinyclFtBgyl)- M»tmrerll%nzoﬁtﬂle, melc}%avmﬁﬂwcbe«mm Roigci d
b -cyad®iPRyl ester, - 5 30
8. 0%.p- (34 y! - 2- pyrlmdlnyl)benzonltrlle 15.0% _

p- (5- hepty;jB %@ygnrmgaqyg,gﬁ zonitrile, 10.0% trans-4-butylcycl ohexane -

_ car boxyl i C 4@%ipds-Perty-apoihidiny! peRBhiglle, 14. 0% trans-4- pentyl cycl ohexane
car boxgbi c83%|pd5pemwamwphreinyl)bemmenq, 10 25.0% tr.ans-4-butyl cycl ohexane 3s
car boxyl i c10éZ°|tl@n repm%\g@ oxylig asid p-cyanophenyl ester, ’ 10 13.0%

rane bl e ;ggﬁg‘:?grfg[ i%%gﬁp@i%ﬁ q:éyﬁl Eﬁﬁrﬁc}!ree and 8 ng. poi nt

<[ er r] 46:I e§1/o"t‘|gn§)¢9!5re hexane carbonitrile meltlng point <-10°C; clearlng 40
% pomtensd. benzaoi c acid p' -cyanophenyl ester, 0/

p(5 pentyl 2- pyrlmdlnyl)benzonltrlle 10. 0% Co
Pp- (5-'hept¥: *tU@Zp rimdi nyI )benzonr tril e 7.0%trans- 4- butyI cycl ohexane
car boxyl i c,35

carboxyPi c ﬂg\%‘%ﬁ %ﬁ%{} {%}’.e

3% trans 4-propylcyclohexane carboxylic acid p- cyanophenyl ester,
.' _ 7.7% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester,
20.8% trans-4-butylcyclohexane carboxylic acid p-(hexyloxy)phenyl ester, : .
50 4.0% trans-p-[5-(4-propylcyclohexyl)-2-pyrimidinyl]-benzonitrile, and ’ 50
10.5% trans-4-[5- (4 heptylphenyl) 2-pyrimidinyl}-cyclohexane carbonitrile, meltmg point <-10°C; clearmg '
point 68°C., _ )

_ Mlxture 30:
55 37.0% 4'-Pentyl4cyanob|phenyl L
10.0% trans-4-propylcyclohexane carboxylic acid p- cyanophenyl ester, . "¢
8.0% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester, - - -
14.0%% trans-4-pentylcyclohexane carboxylic acid p-{methoxy)phenyi ester,
9.0% 2-{4-cyanphenyl)-5-(4-butylphenyl)pyrimidine, _ o )
60 9.0% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile, : 60
13.0% trans-p-[5- (4-heptylcyclohexyl) 2- pyrrmldmyl] -benzonitrile, meltlng pomt <-10°C c|ear|ng point -
106°C.

55 .

©

~11. 0% t r ans- 4- pent yl cycl ohexan_e45' |



e trans p

19. 0% tr ans- 4- but yl cycl ohexane carboxylic acid p-(et hoxy)phenyl e.Ster.,
0% 4' - hept yl - 4- cyanobi phenyl, 10.0% o

dns- p-[ 5- (4- et hyl cycl ohexyl) - 2- pyrimdinyl]- benzonltr| le, 5.0% SRR
k- p-[ 5- (4-butyl cycl ohexyl)-2-pyrimdinyl]-benzonitrile, and 25 =~ 7.0% .-
46 - P- bﬁz(oﬂzs%rﬁ yl cycI ohexyl)-2-pyrimdinyll - benzonr trile, mel tr ng- PO} nt

ea a \M a. 40: Q. I,

5 O%p butyI ben20| c acid -cyanophenyl ester 30 _.6. 0% 7

p- ( t% ggglbenzonrtrrle - R
- 30 10 0 0% -
trans- 4 gug 'ﬁ% %}%ﬁfllép&% pne {/é@s{%pr)'ph enyl ester, 10.0%
trans- 41mmaﬁ 864 maa@necoa RNY hdidp-@athioxylphena Bageny|  ester, 19.0% :
. trans- 4Q:nmydneyqﬁmmwnmhem)hewydnidmyﬂwerdormn(eet hoxy) phenyl ester, 35 ° 10.0%

t r ans- p-9.0- tfabs-odShiMpenteibysiobsesy)-2-perimidinylhbedeamittilp.atsbnzoni tri e, and . R

35.14. 0 Oc/‘rtéﬂffgp'rb‘i s'ewmﬁlsb%’yl) epeiRiEylpepzopitiig melting Pﬂmﬂ%%ﬁbermgtpprnr e,

mel t,| n1(3 Bm nt <0C, clearing point [err] Mxture 41: 4.0% p-Butyl benzoi o

acrc] p,v,,x{;,)@%gophenyl ester, 40 5.0% . ' L

P- (5- perg.4i p- &-prauthnaydrnrwdy))mﬁmmtrl le,

40 9. 0%1m°,(r5(5hﬁmm-pyampwyr)mnmnnmb)benzonrtr| le, 29.0% _

trans- p- KWom&ﬂ-thlyﬂiqbb@nyta)'bmw@@ﬂdbwahqzhe@le}%r.t rans- 4- butyl cycl ohexane

car 38xy1%63% tranp-@-ppn Tb° oid p-eyaqppheny §D4 pentyl cycl ohexane 15

car boxy B %‘i’dp‘ thoxyjphiepylesters g -4-butyl'cycl ohexane |
car boxy %%}E [§: %:g@ W'cacﬁp- ropzl'::r\l/ henﬁE or, - 2 45.9. 0%

- p- ({ py mrarrryum bt e] mﬁﬁmzp@m Liod; elearﬁqaféo.&&s%
- trarze p- [ 5- (4- eptyl cycI ohexyl)-2-pyrimdinyll-benzonitril e nelting ps nt
<-10G; Mmum: ng point 93C. 50 Mxture 42:
50 16. 0%%nﬁé’snty'r2n¥ﬂ endinytibanganéol | 4. 0% p- but v benzor c.acid p' -cyanophenyl

ester 'r?e‘?’(f' I'd"?') PG nyI Ybenzonitrile, 9.0%

p- (f‘asheg’f%ltrz t@éir‘ﬁh @P’ regs.arkﬁmp‘iénwesté 0% t r ans- 4- but yl cycl ohgxane
car boxy|d, 13 #enk-d-pBrtArRIOAGARY BhrboRfit Sdid p-cyanophenyl ester; 3 55 9. 0%

t r ans- 4236kank-ayettabenasanandariooly ddidp-@bdoxy) gheayl eaéeand| ester,  16. 0%

.t r ans- 4-931% tydnepds- téhﬁwbrmohsanﬂtzawymrdmv&bwdormn(esnﬁmyp))ph‘eﬂ‘isflcleelsrtgmorntGﬂ& 0%
trans- 4- entyl cycl ohexane carboxylic acid p-(nmethoxy)phenyl ester, 9 0%

- tran- YUt t))%z 2-pyrinidinyl]-benzonitrile, and 60 1% 0%
% ﬁﬁ :jtn,é' pyrimdinyll-benzonitrile, nelti ng poi nt
erQ,gym $Hobip xture 43: 8.0% p-Butyl benzoic acid =~ ..

_- p - cyan(xmeufqhh-waﬁ/ewoh&'&necarw%aﬂd p-Orapepmeili esterpyr i mi di nyl )benzonr trile,

65 3% 168 4%trans4per@cy@loﬁe}@né@@oﬁ/llcacldpcyanophenyl ester, ) 35

16 16. 08b3% '(@S‘H fntyrwwhquqqrbe %Raﬁﬁﬂ’@Y\‘P’EVPHhP'@/' esiey, 0% '

e e 0T,

- acCl
- trang-dndmdiasl cycl ohexanecar boxyI | c acid p- ( et hoxy) phenyl ester, and 5_ 40
. 14. 0% t 860964 Peltf alcfardbipyanyr | ohexyl ) - 2- pyri mi di nyl ] - benzonitrile, nelting
- poi nt < 16 travk-d-dpiyiogrighexane carimpylic agd peveperhenylester,7. 0% p- But yl benzoi ¢ aci d
p' - cyan elrans-4wenteeyclopexgng qgrboxylipegict B¢vamupheny| esiedi ny | ) benzoni tril e,
.0% trans- 4-pentylcyclohexane carboxylic acid p-(methoxy)phenyl ester,
45 19 0% trans-4-pentylcyclohexane carboxylic acid p-(propyloxy)phenylester, - - - . 45
9.0% trans-p-[6-(4-ethylcyclohexyl)-2-pyrimidinyl}-benzonitrile,” . ' : :
. 4.0% trans-p-[5-(4-butylcyclohexyl)-2-pyrimidinyl}-benzonitrile, and
8.0% trans-p-[5, (4—pentylcyc|ohexyl) 2- pynmldmyI] benzomtrlle, meltmg pomt <- 10°C clearlng pomt
87°C. . :
50 S _ B - . 50
Mixture 36: - : ' - o .
‘40.0% 4'-Pentyl-4- cyanoblphenyl
7.0% 4’-octyloxy-4-cyanobiphenyl,
. 5.0% p-(5-pentyl-2- pyrlmldlnyl)benzonltrlle o . . : o .
55  10.0% p-(6-heptyl-2-pyrimidinyl)benzonitrile, ' - : o .. . bb
: 23.0% trans-4-pentylcyclohexane carboxylic acid p-(propyloxy)phenyl ester, : -
10.0% trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile, - .
5.0% trans-p-[5-{4- buty|cyclohexy|] 2-pyrimidinyl]-benzonitrile, meltlng pomt <0°C clearmg pomt 72°C.

60 Mixture37: ' : A S S 60
35.0% 4'-Pentyi-4-cyanobiphenyl, - - o . R _ C
19.0% 4'-pentyloxy-4-cyanobiphenyl,

4.0% p-(5-pentyl-2-pyrimidinyl}benzonitrile,
- 8.0% p-{5-heptyl-2-pyrimidinyl)benzonitrile, : o : . :
65 20.0% trans-4—pentylcyclohexane carboxylic acid p-~ (propyloxy)phenyl ester, 65



14. 0% t rans- 4- pent yl cycl ohexane carboxylic acid p-cyanophenyl eéster, 26 0% %
“trans-4-butyl cycl ohexane car boxyl ic acid p-(ethoxy)phenyl ester, 8. 0% '

trans-p-[5-(4-ethyl cycl ohexyl ) -2-pyrimdinyl]-benzonitrile, G%qu]"%?%;f &2 0%

tr, ns-p- I 5. (4 pent \/I r‘\/r‘l nhm(\/l \- 2- n\/rr m-di n\/I 1 -benzonitrile g—point
<0C cleari ng poi nt [err] 15 Mxture/45 6. 0% -ButyI benzoi ¢ aci d

23" g&ago? it %3 g@h&rvﬂ}%ﬁ‘}é)g;gg%%p??w%t Tg,ameltrr}é; ;)o?tte Q’FOQ(p cltegr!ng pblnt%9°c

- 20 8. 0% jshRRssed- but yl cycl ohexane car boxylic acid p- cyanophenyl ‘ester, .12.0%

trans- 4- peidoyp-8 ngﬁgmsﬁhmwbgﬂam d p-cyanophenyl ester, 22. 0%. 5
t r ans- 4- bud.oph sispeakieq@mmidignimxonitiile, aci d p- (et hoxy) phenyl ester, 20. 0%
t t ans- 4- ptadyp-tyre btamepvamilrtyabdymnyhle,c aci d p-(met hoxy) phenyl ester, and 25
12. 0% t raH’sQZptfins A bytylsy eyreﬂmxtrc)ec@v P?H’?F'EM' "l -benzonitrile, melting
poi nt ter'5 0 o/ o p-Butyl benzoic

I|c
Cacid ! ﬁﬂf RP% % xa?&;ﬁ"ﬁ"aﬁ ﬁ, thm‘iiﬁtyer SPyrini di nyl) benzoni tril p

- 30 10 0 Redtyle Tdﬂ&()(yl)-ﬁ]p nl S‘err\ZdﬁﬂhIB rrﬁe'ltﬁng pomt<10°C clearing point
30 12.0 gs‘m trans- 4 propy cycl oh exane car boxyl i'c.-acl d.-p#€anophenyl” ester,

10.0 o/ o trans-pentyl cycl ohexane carboxylic acid .p-cyanophenyl- ester 19.0
o/ 0 t r@nMixtureigt Icycl ohexane car boxyl ic acid p-{ethoxy)phenyl ester, 17.0

o/ o trans- 510/ 8% i ¢ aci d p- (et hoxy) phenyl ester, 35
7.0.0/0 t py § ﬁﬁlg'xyl )-2-pyrimdinyl]-benzonitrile, and
.35 14.0 o xg;égl,gp_@%){g,)hegwgygnl m di nyl ] benzonitrile,

mel ting pef mtrﬁﬁ-ﬁfpb tyl c%ﬁéﬂaﬂ&:aﬂﬁk\ﬂi&a icfg-dybndpherlyleser,47: 40 6.0 of o 20
p- but yl bemmmrﬂ@mdtypyelohymemmyﬂc a@i@ p-Gthoxy)phenyl ester, .

40 6.0 0/@08%151913@1‘& #nOEmpng m di nyl ) benzonitrile, 12.0 o/o o
p- (5- heptﬂ/? o Pr[ﬁg R‘%@f‘ﬂvf"i" "é"] bi'!%m['ft’r'f/o trans- 4- propyl cycl ohexane
car box ¢ 0 i ogironihe i RO UG BAHARE. 25
6 eny T tr cy exane

10 15. 0%p(5 hept yl - 2pyr|md|nyl)benzon|trrle - -
10 10. 0% trans-4-butyl cycl ohexane car boxylic acid p- cyanophenyl ester DO

car boxyl i c “aci ¢ cya{’ o buty
car boxyl mieaéedod p- (et hoxy)phenyl ester_, - 45 19.0 o/o
trans-4- pmwh'&geﬁdyeh@xm&:he&r boxyl ic acid p-(net hoxy)phenyl ester, and 11.0
o/ o trans- 2}0 Brbtiiberzéigacid i yesterpyri m di nyl |- benzonitrile, neltrng _
poi nt @[er%gr RS&‘M% '%Wmonm‘ xture 48: 50 6.0 0/0 p- But yI benzor%0

" acid p’ - cysil ggg kane ic acid opheny er. 50 6. 0
o/ 0 _p-(5-jg Sftﬂm ﬁt,axﬂa?t% A AR
p- (5- hept Yém?trzméw e&&mwtcrabrhs-(etﬁbﬁy)&ealﬁ@stérr ans 4- propyl cycl ohexane

car boxasl i ¢0erﬁs@-[smpMkylmvﬁqulﬂﬂbéhzmirtﬁletamans 4-pentyl cycl ohexane 35 =
car boxyl i 84-e%irahsp-[&{AheptwlaesiopbxydStpgrimidiBg]-behgoniirile/melting pejst<0°G; glegring peintdiex ane -
carboxylic acid p- (ethoxy)phenyl ester 55 18.0 o/o

trans- 4- ’H@‘ﬂﬁ/‘f Egtyllbgg% ﬁg&e d %eram d p-(met hoxy)phenyl ester, 7.0 ofo
4- pent '45&)(%‘ enzGHit dl . 40
trans- p-[ 59 6‘}4p-mfé MI xw;.hmhmy n):arﬁ’tnllayrl m d| nyl - benznl tril e, nel'ting point
<[err]; chk®eakttrarg-pHdperityldyEoiExylbenzonitrile, . .
60 M xtur éo%g'anﬂﬂbtsvlqv#@exanelqe‘po lic agid mb‘reﬁYieﬁ 5. 0 o/o

- (5- pen tfster : o 45

°°/2“ ’BB?@EH??‘\{"F gl |
(s m@ tﬁgr iard .ttgzéfr?‘:mtzq o L
rans- 4 T r..ﬁ.d - npon&memtﬁswht@rdo@rcreamg poin
: 93°C.

50 Mixture 42: o R . : .- B0
16.0% 4'-Heptyl-4- cyanob|phenyl : : . :
4.0% p-butylbenzoic acid p’-cyanophenyl ester
5.0% p-(5-pentyl-2-pyrimidinyl)benzonitrile,
) 9.0% p-{5-heptyl-2-pyrimidinyl}benzonitrile, . , _ _ .
55 5.0% trans-4-butylcyclohexane carboxylic acid p- cyanophenyl ester, ) - ) o 55 -
9.0% trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester, - . . s .
16.0% trans-4-butylcyclohexane carboxylic acid p-{ethoxy)pheriyl ester, .
15.0% trans-4-pentylcyclohexane carboxylic acid p-(methoxy)phenyl ester,
9.0% trans-p-[5-{4-ethylcyclohexyl)-2-pyrimidinyl]-benzonitrile, and
60  12.0% trans-p-[5-(4-heptylcyclohexyl)-2-pyrimidinyl}-benzonitrile, melting pomt <-10°C; clearing pomt 60
89°C. _

Mixture 43:
8.0% p-Butylbenzoic acid p’-cyanophenyl ester, , _ . _ _
65  9.0% p-(5-pentyl-2-pyrimidinyl)benzonitrile,. L _ . : _ ' 65



17 | R I
§32042533 B . 17 6.0 o/o trans 4- butylcyclohexane carboxylrc acrd
pAoyanophenyl- ester, 9.0 o/o trans-4- pentylcyclohexane car boxylic acid
yanophenyl ester, 15.5 o/ o trans-4-pentyl cycl ohexane carboxylic acid

met hoxy) phe ester 17.0 o/ o trans-4- butylcyclohexane car boxylic ﬁgrd
.-(éfhox@?ﬁﬁ@hﬁ% Bster, and 5 . 10.0 o/o ' Dt
- trans-p-[5-(4-ethyl cycl ohexyl)-2-pyrin dinyl]-benzonitrile, nelting p0|nt
- <0G, cl ®ded pg- hpmvlmDv&@[dmvl)@antmlere 50: 23.0 o/o 4 Heptyl -4- cyanobr phenyl,
7.0 o/ 009K tEnpdhutyl pvc@h mrrw "E)WB?R“F'?VI'?SE‘" 100 12, 0 ofo

p-(5-h Sﬁﬂ%( raps r]tYJﬁy r %ﬁl" anophenyl ester,

| ester, and.

10 14 E- Liiea 5 ﬁ.ﬁ” e< ert.ﬁ.e&r&@ccovanpg%%nﬁcester

~12.0 o/o trans- pen cyc 0 exane car I'c acrd p- cyanophenyl ester, _

. 20.0 WRtbd@ns- 4- pent yl cycl ohexane car boxyl i.c acid p- ( met hoxy) phenyl ester, s
" and 12. (7.0 Bitylbensoi@acidp; -Evenethamll esyer) ohexyl ) - 2- pyri m di nyl | - benzonr t r| le,

mel t i ng 80% mis-pefitelr2: rlm(ﬂfe'ﬁbqnm'twel nt [err] 15 - '

15 M°xtm%§gsh%§;glﬁ?&£ﬁ ‘f?g%gﬂﬂ + -cyanophenyl ester, 7.0 o®
_ p-(5-pe b Lf:{}é as%
p- (5- heg%tr S BUL Q% enyl éiero o -

trans-4 -d%@chY: té?ditmemrz Ylding1]-Bénz .tareraﬁanophenyl ester, -

. 20 850 o tternea:ss mphwrwcmyedymbexr&menwlabelozmymle,meamg doipt-<9§Ca rlegying pgiht WKt ens
12.0 o/ o trans-4-pentyl cycl ohexane carboxylic acid p-cyanophenyl ester,
~22.0 dWlestureMéns 4 but Icycl ohexane carboxylic acid p- (et hoxyphenyl ester

8.0 o/ o W% "zc fflyl, .and. 25 .11.0 o/o . -
| en mt le,
tra% p@& h§ Q@ﬁé @mt ePYT i mi-di nyk] - benzonitri I e, nel t| ng poh@t
G %t'?ﬁgls-ﬁ-@hﬂ &E)F darbo¥/ictakla’ B-cyadophbl &t/ O. . _

4 Heptyion,éltrﬁyarperhvlﬂlabngrdanedérb@xymbmq:p-dsyaﬁqphmmr,c acid p’ -cyanophenyl
ester, gmq;/:trans-;fbggml e)(dﬁepaetrm(yllcag homlehen Ieytleeegrzonl tri I e,
30 9.5 png8-p
tran®- 4131 89%146% 'ée%qa? B‘GS'JW' Vé? 38ﬁ°8“’5‘*’ H%'%ﬂ’f& ?C °§e€'¢’é’}9 p°§“€“ 6/ 0%
trans- @gﬁ{t}syl cycl ohexane carboxylic acid p- cyanophenyl ester, 18 0 o/o

trans- E a6 A Cnbsher) esteraci d p- (et hoxy) phenyl ester *.35 10.0
o/ 0 transe ¢io eftyRd-pyintigiol béreonttile- 2- pyri m d| nyI] benzonitrile and -
35 13p. 01Q;¢w10btm9tvb2r Vi dlnvlﬂ bgvesriitgiec| ohex 1) r| m d| nyI ] benzonitriled®
mel ting? /ntfa'@ﬁ@mpbf ‘H’t‘("c N)t. p’ 5. 0 o/o :
But | ? r@s lo egy tt‘( nopheny ester :
b Y % 1 ane ¢ | )phenyl.ester, _ _
40 5.0 234 ﬁﬂl eﬂéam I}, IsterlOOO/O
: (535hepfb’1/ogarﬁ¥)[[5m hﬁ} adhm@bvﬁhidlneu béhlorﬂnle/aedtrans 4- propyl cycl ohexane }

_' c ar boxy ha.go/agard-pHs-ChtpRRyuRihykyl) @Sy emnidingihezooitrie, trebing point 5016t sléating baditex ane -
car boxg#¢.c aci d p-cyanophenyl ester, 45 18.0 o/o trans- 4- but yl cycl ohexane:
carbox I|c acrd p- (ethoxy)phenyl ester 45 17.0 o/ o

trang, 0 exa e car I|c acrd p (nethoxy)phenyl ester, 10. Qq 0/ 0
trans p- §k’ eﬁ z°'°a?£[e§r§,¥r)"§.io.2: ﬁi}?ri m di nyl ]-benzonitrile, and 14..0 0?0 -
trans- pq4; i@iMBBHzdritdrePyr i m di nyl | benzoni t rile, .me'l titng peint
<0C;, cl eao b/agarpat-;mtpy cdidhpxanBcarboxylic acid p-cyanophenyl ester, R s
50 M xt 02.@o/btkansHipetityloyotphatan oyvllcacutvmmh‘?wemeln 4.0 olo P- but y'I benzoic
aci d4qj 2tgqﬁgméﬁytylc§gqt@¥ane carboxylic acid p-(ethoxy)phenyl ester, - 45
o/o trans-4-pentylcyciohexane carboxylic acid p- -{methoxy)phenyl ester, and
11.0 olo trans-p-[5-(4-ethylcyclohexyl)-2- pyrlmldmyI] -benzonitrile, melting point <0°C; clearmg pomt 74°C

Mixture 48: ; . o : _ _ _ _
50 6.0 o/o p-Butylbenzoic acid p’-cyanophenyl ester, T : 50 .
6.0 o/o p-(5-pentyl-2-pyrimidinyl}benzonitrile, - o S ' '
11.0 o/o p-{5-heptyl-2-pyrimidinyl}benzonitrile, '
13.0 o/o trans-4-propylcyclohexane carboxylic acid p-cyanophenyl ester
- 11.0 ofo trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester, . - :
§6  20.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenylester, - . -~ . = =~ . _55 :
18.0 o/o trans-4- pentylcyclohexane carboxylic acid p—(methoxy)phenyl ester, SR = '
7.0 o/o 4"-pentyl-4-cyano-p-terphenyl, and . ' e
8.0 o/o trans-p-[5- (4-penty|cyc|ohexyl) <2+ pyrrmldlnyl] benzonltrlle meltlng point <0°C; clearing point
85°C. - _ Seeen

60 - . 80 -
Mixture 49: :
17.5 o/o 4'-Heptyl-4- cyanoblphenyl

5.0 o/o p-(5-pentyl-2-pyrimidinyl}benzonitrile,

9.0 o/o p-{5-heptyl-2-pyrimidinyl)benzonitrile,

| 66 M 0o/otrans-4-propylcyclohexane carboxylic acid p-cyanophenyl ester S : 65’-_



4.5 o/ o p-(5-pentyl-2- pyrlntdlnyl)benzonltrlle 55 8.0 o0/o

p- (5- heptyl 2- pyrrntdrnyl)benzonrtrrle i

55 9.5 6/ 0 trans-4-propyl cycl ohexane carboxylic acid p- cyanophenyl ester,

8.0 o/ o trans-4-pentyl cycl ohexane carboxylic acid’ p- cyanOphenyI ester, 15.0\.

o/ 0 traps-4-butyl cycl ohexane carboxylic acid p-(et hoxy)phenyl {,33 &4‘. 047
o/ o_t r&ns—4—|eent—y4—eyekehe*ane—eapbex¥u_c_ac+d_p_(_n® hoxy) nhen\ — 60

900/otrasr1) 4et he rimdinyl]- benzonltrlle and. .
60 13:0 o/ goIA E ,ycloﬁgém}gg‘é ca‘é} §°P2‘*'el¥ o dinyl]benzonitrile, -
mel ting pojgHoy TR dcld pNvbt Glvfphay oy, 33:0 0/'0 .

4' - Pentyl - ﬁ'ﬁby&%bh ht?l@%iohexane carboxyllcacldp(ethoxy)phenyl ester,and -

© 65 18 10.0 o/o trans-Ei-(4@thyicyrbBesii)-2-pyrimidinyll-benzonitrile, melting point <0°C; clearing point89°C. 5

18 8.5 o/ 0 trans-4-propyl cycl ohexane carboxylic aci-d p-cyanophenyl ester,
770 o/ o t"f"étﬁé’ﬁﬁ entyl C%&f'l ohexane carboxylic acid p-cyanophenyl ester, 14.0

o/ o trans- z | nmldm er boxylic acid p-(ethoxy)phenyl ester, 12.5
o/o trapgs- hg '§| sﬁ lic acid p-(nethoxy)phenyl ester, 5 10
8.0 o/ o trfyprdir % ggw gc,gp &Wﬁdpﬁén@ie@t)él | -benzonitrile,.
55.0o0/0 tztoa:Vt&rdas-{t-EerFtﬂcyﬂeﬁny neuibbaNEaciil pleyamoBlnligkieh; Ny | ] - benzoni tri le, and

12. 0 o/ o t20d0wtotEand-Bpéntyldyeipbexhracaibatyticacid)p-(retbyxydpteli exyer Jabenzonitril e,
mel ti ngs po12r9t°/°<tw pt8.(é-athyienslopexyhr2-p o8 dinylitigenadnitile,meiti®g point <0°C; clearing point 70°C.

10 45. ﬁ%o 451Pentyl 4 cyanobi phenyl 6.0 o/ o p-butyl benzoic acid 15
p' -cyano o/op ﬂen O &id aRoch tyl 2-pyrimdinyl)bezonitrile, 13.0
o/ o trans- f %ﬂ,% |c acid p- cyanophenyl ester, 15 _

7.5 ol o trﬂm':‘ol uzmh.arawmazoamboxyl ic acid p-cyanophenyl ester, -
~15 11. Eoo/t;Otorwtrass4paptlwcby@<hnﬂ’mbamcwda@mobh®ymued p- cyanophenyl ester,s
~and. 11.0 o/8e9°tqtans4put1le.«c(ohe>enmrh9 it arfitkncsyia opﬁﬂ mlesteni di nyl ] - benzonitrile,

. 2,00/04rans-4-pe yigster,

Zm }Dleﬂg |p0} rgt ms ﬂg Enycar?gpx;ly caqud -(ethoxy g:gnytsz;terzo 41 0 O/ ©

o y ag ﬂ%ﬁ -’p-tertI |, and
20 5. 0,9/ O11 ’ 14 fo Eﬁyb2 pﬁ%@ﬂﬂh‘f‘e’ﬂ%mtﬁ@%ﬁmg EmIQ(éa‘(pcie ring p m 89°C 25
p- (5-pentyl - 2-pyri m di ny enzonr tril trans-4- propy 7 cycl ohexane
car boxyl iMixtareisel p- cyanophenyl ester, 10 0 o/o trans 4- pentyl cycl ohexane .
car boxyl i 01859(9(@ -Herty) ammen nvlester 16.0 o/o :
trans-4-p g)?( w s'&tzl d p- (net hoxy)phenyl ester ~and .

25 11. 50 o/ ofg Ay P %:gﬁt’ 2 hexyl )-2-pyrimdinyl | -benzonr trile, 30

el ting pOh'ih {o/oTi4hs 4-8 Q.Ifb -

c.dM&sfrABﬁenQ%ste.SO ..29.0°0/0
4' - Heptyl - 4)'5@)36&!%9 4— l:lohexane carboxylic acid p-cyanophenyl ester, .

30 8. 0 o/ o18p-ohitays-HButycjicdhe@nekathboxyliy &M AphesA &ter, S. 0 o/ o] : -
p- (5- pént y1°-0210p5#n$-n‘{5d¢-ﬁwl§mbmlh2pvrrntlenvllitb‘bn@nn_ﬂloarur ans- 4- propyl cycl ohexame-
car boxyl i § 4£e{°dfaps eiﬁetﬁbtm\éwylpheéytervrmmnmbwwﬂlreemnnsnems%yearmsmahe

~car boxyl i'C“aci d p-cyanophenyl ester, 35 15.0 o/o

trans- 4- penbxlgycl ohexane carboxylic acid p- cyanophenyl ester -and:,

35 13. f 0/ G.olofod BurtyPoehzvic(adiu BLldyiindphéyBRXY! ) - 2- pyrim di nyl | - benzonr tri I e, 40'
‘mel ting poisoib/etdEperyl@@yiimiginpibeninitdd. M xture 59:-21.0 o/o - .-

4 - Hept y| -W00ipar{Bhentramyilimidiaglbenzofitrlle, o/ 0 p- but y| benzoi ¢ aci.d p“-cyanophenyl
1100 trans- 4-propylcyclohexanecarboxyllcacldpwanophenylestgrg 6.0 0/0 -

ter,
(5 pgg“ y1s ogloézﬁj ﬁﬂgfy § éﬁzg qu%’dp oxv) Iﬁgrgf:;:r - - 45
( hept yihp 7oltshhd-41b QMQQ EV atid p-(methoxy)phenyl ester, - - . S

10.0 o/o trans-p-[5-(4-ethylcyclohexyl)-2- pynmldlnyl] benzonitrile, and | :
. 14.0 o/o trans-p-[5-(4-heptylcyclohexyl)-2- -pyrimidinyl]benzonitrile, melting point <0°C clearmg pomt L
98°C. :
50 S 50
Mixture 54: o : S - '
15.0 o/o 4'-Heptyl-4-cyanobi phenyl
4.0 o/o p-butylbenzoic acid p’-cyanophenyl ester,
, 4.5 o/o p-(5-pentyl-2-pyrimidinyl)benzonitrile, : : L
55 8.0 o/0 p-(5-heptyl-2-pyrimidinyl)benzonitrile, . ' : o 55
9.5 o/o trans-4-propylcyclohexane carboxylic acid p-cyano henyl ester, ’ I '
8.0 o/o trans-4-pentylcyclohexane carboxylic acid p-cyanopheny! ester, -
15.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenyl ester, -
_ " 14.0 o/o trans-4-pentylcyclohexane carboxylic acid p-{methoxy)phenyl ester, . : o e
60  9.00/0 trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl}-benzonitrile, and ' _ 60
13.0 o/o trans-p-[5-(4-heptylcyclohexyl)-2- pyrrm|d|nyl]benzon|tnle, meltmg pomt <0°C clearmg pomt
92°C.

E Mixture 55: - S e -
65 33.0 o/o 4’-Pentyl-4-cyanobiphenyl, ' . . o . . 65



13.0 o/ o trans- 4- propyl cycl ohexane carboxyllc acid p cyanophenyl ‘ester, :
AL, 0 o/ o0 trans-4-pentyl cycl ohexane carboxylic acid p-cyanophenyl ester, 45
0 o/ o trans-4-butyl cycl ohexane carboxyllc acid p- (ethoxy)phenyl ester,

. : 45 12.0 o/o . '

ﬁ@ p- [G'_Bz(oﬂz%ahé'l cycl ohexyl ) - 2- pyr| m d| nyI] benzonl trile, nel _t.| ng pojgt
<0C - : FHphehyl—5
.0 o/o

' rlmdl l Zoa'lz’tg’i fs!e

_ 50 8.0 ﬁm 28 0 o/o
trans- pry nmeanu e%z 9?’ %h%xy)év}\l 0hd, | |
trans- pizlserdttings- ..péefd pXhidinBxidhei? tm&»nltrlle and 13.0 o/o

trans- p%[oﬁf((tfhﬂhﬂ{ﬂ(y-bmyWOMheWHJZ)pyﬂn'ﬂyli’/Il benddnitgile] benzonitrile, melting poimt-'
<0C;. cl é@m{q‘tgnpg-[ﬁc(ﬂ-p&ﬁyl@&.@mexyl)-z-pynmndmyl] -benzonitrile, and
55. M xt 12/00/ogens- Bl 4bersyigyciobryl-Feviiwdinyikenzenifsie. @?HWH\%?"F ‘@?t'@m"ﬂ 0 o/ o

(5-§§°ﬁtyl 2-pyri mdinyl)benzonitrile, 60 7.0 o/o .
p ( S0 g lse2- pyri m di nyl ) benzonitrile, ~© 60 25.0 o/o o :
trans- p4504,7mp5,¥,l|.qmngh%{,|) benzonitrile, 8.5 .0/0 trans-4-propylcycl ohexane
car boxy leioo/o3sulyiiengdicEsidphaaydphasl dter, 7. 0 o/ o.trans- 4- pentyl cycl ohexane
car boxyI&wloac(sﬁenpylmﬂmrdmngelzormﬁber 13.0 o/0 trans-4- butyl cycl ohexane
car boxy‘lgrocs’/%t@hﬁ gmetlfmb P *Vllemdsn-cvam?henvuezteo o/Q: . 5

; ,

(rart 4 TN bty SRt sy ypheny  ester
B 2 04 Ogépérags p- [5 (4—ethxl§yc§>h6xy (; /2 (5)ynmldmyl]-benzomtnle, meltmg point <0 C; cleanng pomt 650
t r ans-mxidfesg4- et hyl cycl ohexyl ) - 2-pyrim dinyl | - benzoni tri | e and 12. 0 o/o
t r ake- pHDaidPérepaylangaibeEngxyl ) - 2- pyri i di nyI benzonl tri I e, rrel,tl ng po2ont
<0C, cl &&ofanp IPQ'!EOI asidip -%"Mhmwfﬁz -

5 37.0 /°<9/°zP L5 rpmm
4' - pent tra caa:b 532 gééjﬁm c acid p' -cyanophenyl
esteb, 1, aqsmp 4 eﬁe& ey 8.

Nsh@hvi Létdr)aRa 10 0-o/0 2
p- (5- hE’ﬂtO}bVo't%nQV{B LS W*@W)ZZDWHHM|ﬂyﬂ1benzomtr|le me|tmg point <0°C; clearing point '
10 15.68°Co/ o trans-4-butyl cycl ohexane car boxyl ic acid p- (et hoxy) phenyl

- ester, Aﬂgngs%o 0 o/o :
tra 4-et hyl ¢ o ) 2pyrlmdlnyll-benzomtrlle ‘nmel ting pojnt
- '<0C% ;[l H '] %\sh p%r%le@%r 15 43.0 ol 0 R 300

4 - Pent 36[0'040 &(%%Q l)benzonltrlle, o

15 24. O17@/om tébns- E’-afbwmpéy n&c}d&ﬂﬁhb&i’%hnopﬁerﬁ)l datef) - _ .
p- ( 5- petviodlotBnpy-butpicytiohplahd@ripeyiic beid p-eyandpherty! sfen o ' S
p- (5% he}ﬁsg/ut@an¢wl@p' heanpcabendic acjd pecyanpghepyigstgr,and %
trans-p* 30/ trangspiRy ety S’(’Q’f))ZPZ"'BS‘?F‘V'H"‘H‘F‘?NT"F “Ef'@f'i‘?@ﬁ'f"ﬁq"‘? é'eafa\qamﬁ?sc 6.0
o/ 0 t raRsel 5- (4-butyl cycl ohexyl ) - 2- pyri m di nyI ] -benzonitri I e, melting
poi nt o/d?d ﬁa;;twng:ymb,gﬁen;pc 20 M xture 64: 44.0 o/0 _ '

4' - Rent ﬂooﬁuﬁwwa diuRiapt-cyarkobhbhyDdser,4' - hept yl - 4- cyanobl phenyl, 25 640
o/ 0 p- ( B-0uany perﬁvlmnvrlmddwm;dw;doenﬂzom trile,

25 12. 01169/069 hSetylmy mwqummnm'ﬁ benzoni t 11 0 o/ o

trans- p3[ /‘(" ngs b°’2/' W% '—eﬁ'éhzonltrl l e, "and 6.0 ol 0
Lrans: p;[mt@"baﬁg%ﬁ% %‘. E%f .§‘§4‘.tza%9't“ le, melting pojgnt
<06

§

cl £ ddithnkg) iﬁﬁn nzomtrlle meltmg point <0°C; clearing point 71°C.
041.0 o/o 4 ent y cyanoblpheny 19. o 04" - hep yI-4-cyahob|phenyI
Mixture 60: _ . _
37.00/0 4'-Penty|-4—cyanob|phenyl : . L
50 5.0 o/o p-(5-pentyl-2-pyrimidinyi}benzonitrile, ’ . : ‘ 50
_ 8.0 o/o p-(5-heptyl-2-pyrimidinyl)benzonitrile, o ' :
28.0 o/o trans-p-(4-pentylcyclohexyl)benzonitrile,
9.0 o/o trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl]- benzonltrlle, and’ .

: 13.0 o/o trans- p [5 {4-heptylcyclohexyl)-2- pyr|mndmyl]benzomtnle, melting point <0°C clearmg pomt
- 55 84°C. . © bb

Mixture 61
3.50/0 p- Butylbenzouc acid p -cyanophenyl ester,
. 4.0 o/o p-(5-pentyl-2-pyrimidinyl)benzonitrile, R : o
60 7.0 o/o p-(5-heptyl-2-pyrimidinyl)benzonitrile, - -~ - . - - . L - 60
25.0 o/e trans-p-(4-pentylcyelohiexyl)benzonitrile, - R - :
8.5 o/o trans-4-propylcyclohexane carboxylic. acld p cyanophenyl ester, .
7.0 o/o trans-4-pentylcyclohexane carboxylic acid p-cyanophenyl ester,
13.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenyl ester, _ : _ o
65  12.0 o/o trans-4-pentylcyclohexane carboxylic acid p-{methoxyl)phenyl ester, . . - -+ BB



5.0 o/o p-(5-pentyl-2-pyrimdinyl)benzonitrile 10.0 o/o . -
p- (5-heptyl ~2-pyrimdinyl)benzonitrile, 35 18.0:0/0 : . C

trans- 4-butyl cycl ohexane carboxylic acid p-(ethoxy)phenyl ester, and 2
35 7.0 o/o trans-p-[5-(4-pentylcyclohexyl)-2-pyrimdinyl]- benzonrtrrle, <
rreltr ng|9p0| nt <0C, cI earr ng point [err] Mxture 66: 40 47. 0594642533 B 19 .

nnnnnnn

40\5300/0 pe qoh SR :
rans {4-et exyl)- imidin enzonitrile, and _
p- (5- pent y|12 go/ rgﬁsrg/é tﬂly ?J"{;e %Fﬂﬁldrﬂ%WO%Itﬂe, elting pomt<0°C clearing pomt
p- (5- hept ydoe 2- pyrim enzonrtrr olo

trans-p-[5-(4-ethyl cycl ohexyl )-2-pyrim di nyI I -benzom tr| | e, rr_el ti ng .poi nt
<0C; - c|l enMiage i Nt [err] . ' 5
45 M xture36?°/°3’6’°0tvb4-wawbm?m I-4 cyanobr phenyl 15.0 o/o o -

5 pentyl - 2-pyri m di nyl )benzonr tr| I e,

4 - heptyl -
50 . 8.0 og 5 m%d‘ m'ﬁﬁ@% Pybenzonitrile,
50 15. 0,/ Og, 5,@ 5¢5 @,{}te;,ecar boxylic acid p-(et hoxy) phenyl 10

ester, 14. Q5048 trhhsdtityky e%ﬁé:@hﬁh‘éﬂ%&etﬁ&ﬂ&ﬁéwidsﬁr a d p- (et hoxy) phenyl -
est er, and 10.0 &/o @hs-p-[5-(4- ethylcyclohexyl) -2-pyrimidinyll-benzonitrile, melting point <0°C; clearing point 65°C.

trans-p-[5-(4- pentyl cycl ohexyl ) 2 pyr| m-di nyI ] benzom tri I e, nelting poi nt

<0C, cIeM’ P% err S

55 M xt lf e JB&° 5';e0ty ‘7‘6’8 b' 4 cyanobr phenyl 11.0 o/o SR
olo ob| . :

4' -octyl oxyg: oo H 38! )b : o -

|dm )
p- (5- pentyhs, Bo@)srrs-ﬁe .aﬁ“{ @nﬂmmzsﬁduee 60 ' 16.0 ol 0
p- ( 5- hept yl16.2 op yransp-8i(4athydyeloReaylj-2- byirividinyiid@nzonitrile, and

60 9.0 2 o 6.Pahyap-piS-4butienblexe2bwinidipilbezopiyile, mmngwll"]t<b°§m!®nnq mqmté0°C 20
mel ting p0| nt <0G, clearlng point [err] Mxture 69 65 ~40.0 o/o

4' - Pentyl ﬁ%ﬂp' 24 ndblphenvl

65

21 anoblphenyl - ' o _ : o
20 23. Oz-pl 06.6 o/ BSIPSA _zqr .aamraabbmenyl 5.0 o/o _ . 26
p- ( 5- pent yl12.8 opyHs-h8 z:gsjn):hawnmmnrmlb,e, 10 0 o/o - '

p- (5- hept yl11.2ojpyrais-Eil4sthydyelptreayll-2-pyrimidinyliezoufrite, andans - 4- pent y | cycI ohe.xane
car boxyl i C g_.e p/a trgns(m{éﬁﬁ%,gwgﬁwp 2- e\gmmyllamepogtnle melgngypaint <0°C clearing point 70°C.

trans- sz?J A ;ntyl cycl ohexyl)-2-pyrimdinyl]-benzonitrile, rrel ti ng poi NG,
'<[err] a9 bAY: ,gmyi_cva Mxture 70. 7.0 o/o

4' -Pentyl - 495},5,aaqkypg ga& ,,yl 5.6 o/o p- butyl benzoi c . aci d p -cyanophenyl
ester, 5.0 o/o p-{5- pentyl2pyrlmldlnyl)benzonltrlle _ o 10 6 5 O/O _

p- (5- pentyI1OQe/pyﬂ$-hnpr hyrr)nluemmbmzbmtnlee 12.1 ol/o.

p- (5-hefhty |182° P'Isrﬁ pigheusnesprbesy|iq asid petiaoxylphenyesias and bt cI ohexane 35
car boxyl i g é’ 5"50‘31'8%%‘? IRygionexyzZpyrimidinyil-genzoniile dge'fzr‘gﬁ@mﬁ PRERThe

carboxylic acid p- cyanophenyl ester, 15 20.4 o/o trans-4-butyl cycl ohexane
car boxyl i grmast g6 p- (et hoxy) phenyl ester 15 18.6 o/o
trans- Mmem?ybmymeehe«@emmérbmxyl ic acid p- (rret hoxy)phenyl ester, and 11a@
o/ o trans- 133 blof Aheelv pabippekyl ) - 2- pyrim di nyl ] -benzonitrile, rrelt.ing

poi nt <CC; Z e/am('ﬁ ‘ﬁ‘l""?"l'"\@beﬂw%"l?re 71: 20 31.00/0. = - -

rlmldmyl)benzomtrlle, and
4 - Pent yl 42 ggl/g trans— - Vlcyclohexyl) 2-pyr|m|d|nyll benzomtnle, meltmg pomt <0"C clearmg point 60°C.

45
erture 67:
36.0 o/0 4'Pentyl- 4-cyanob|phenyl
e 15.0 o/o 4'-heptyl-4-cyanobiphenyl,
5.0 o/o p-(5-pentyl-2-pyrimidinyl)benzonitrile, - o L
50 8.0 o/o p-(5-heptyl-2-pyrimidinyl)benzonitrile, ... R .50
156.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenyl ester, P :
14.0 o/o trans-4-pentylcyclohexane carboxylic.acid p-{(methoxy)phenyl ester, and
. 7.0 o/o trans-p-[5-(4- pentylcyclohexyl) 2- pynmrdmyl] benzonitrile, melting point <0°C; clearing pomt
59°C.
. 65 : - ' ' - . 55
Mixture 68: ' : ﬁ S S
55.0 o/o 4’-Pentyl-4-cyanobiphenyl,
11.0 o/0 4'-octyloxy-4-cyanobiphenyl,
9.0 o/o p-(5-pentyl-2-pyrimidinyi)benzonitrile,
.80  16.0 o/o p-(5-heptyl-2-pyrimidinyl)benzonitrile, and . 60
9.0 o/o trans-p-[5-(4-pentylcyclohexyl)-2-pyrimidinyl]-benzonitrile, melting pomt <0°C clearmg pomt
65°C. _ R

Mixture 69: :
65 40.0 o/o 4'-Pentyl-4-cyanobiphenyl, . _ 65



30.0 o/o p-[(p- hexbeenzyI|den)an1nolbenzon|trlle 12.0 o/o o
trans-4-butyl cycl ohexane carboxylic acid p-(éthoxy)phenyl ester, 19.0 o/o
rans- 4- pentyl cycl ohexane carboxylic acid p-(propyl oxy) phenyl ester, and
o/ o trans-p-[5-(4-ethylcyl ohexyl)-2- pyr|n1d|nyl] benzonltrlle mel ting

ring point 66C 25 '
x'rnrpg%zgisﬁ olo p-Butyl benzoic. aci dJ] -rvannnhenvl ester: 4 0 OEQ \&
entyl ben20| C aC| d p' -cyanophenyl ester, 26 0 o/o _

p[(p j? Fgﬁ&!@' ﬁggﬂl& |tr|Ie 30 506/0'
4 r: ' ' il e, o
50' 10 01 oh anyéa»@dkw&am%bﬂernwe&er% 0 o/o

trang 4- maw rﬁ;pq ﬁl&ﬁbl&x&i @ptitnfing-béhzéhitAKARHRAPON <RE:cRErngHRind 0/ o5
trans-e@ent yl cycl ohexane carboxylic acid p-cyanophenyl ester; 19.0 o/o

trans- 4- but Icycl ohexane car boxylic acid p-(ethoxy)phenyl ester and 35 Y
- 10. 0 oMbtweAns- p- 4- et hyl cycl ohexyl ) - 2- pyrimdinyl]- benzonltrlle o
melt nng _bg)?/?lf"’ "° p Yl qlq Jerr}. 35 Mxture 73 6.0.0/0
r ano| er, 10
tyl g ,og 3, %be,',%' 0’ p- butyl benzoic acid p' -cyanophenyl
est er, -4 o/op pg-zap sénzy,{.m@, pyr| m dinyl ) benzonitrile; -

40 12.0 nd@o ﬁar(s&-mwg:d»hei?anpydrbmmhaﬁy bxfmegenyibstér] €, 12.0 o/ o0 o
trans- 44pzojpsr¢rtsyfﬂemhlevc!m9<aoa¢amwcmd Rcadopberyyetenpheny| ester,  11. Oo/ 0
t rant- 42 ne garbryNA apig Pdgthaxylp b@y'aeﬁfe henyl ester, 19.0 of 05

e TR TR gy, o

45 9. Opirdufpe 317 ans- p- [ 5- (4- et hyl cycl ohexyl) 2-pyrimdinyl]- benzonltr| | e,

rrel t 40N g 3006/68'-Pehid-4-cyhisbiphér@l, poi nt 71C. M xture 74: 23.0 o/o - - 20
- Hept §i¢0o1feny&helvlbpm!iuyh)pmﬁﬁlbenzamtrﬂ}. o/ o trans-4-butyl cycl ohexane :
car boxyﬂ?Q:O/atﬁ'l& ""éS'#eﬂethOXv)Phe"V'ester' 50 19.0 ol/o

tr angs 4- %@?8@5&?@“?@2‘35@ M i R P

11.0 o,{,;g.uj,g;}ns p- 15- (4- et hyl cycl ohexyl ) -2-pyrim di nyt] - benzom tr| l e,

mel ti ng pOd/ep-Babenz6ik 8id p'dganpptienfledt@l ] 55 M xture 75: -

55 75. 0 40 o/&ppenttlbmmenic/atidpiickaBdphényisteds m xt ure 47, nelting p0| nt <OC :

cl eari ng® PPr!(P EW'P “ZGGGNF'R!‘E]P@Zq'B""e- R

60 6% 0, o/gp; '"p g '% °’0‘" .%nixture 47, melting poi nt <0C; 30
- ~pyr|m| Y benzomtrl e,

cleari ng1 &9&5 ns I ganec rboxylic acid p-cyangphenyl ester, R

GB 2 047 @ggtrg.s.,,,pe T AN B ot S Woni et e 74 and 55. 0 wt. %mxture

47, el 19.0¢o Parsatbu cemriexane h@ﬁdxylmg.c;pe«mox{nﬁnern}l ebter,and - -

5 M3t uneo I8 trankp:[GH4vdthyldyetohekyik Zpytirhidiny-b&izortritet m%mrg mtnu<@C/hlbprlﬁmdotm1332 pes nt

<
1([)err]M (tzulréa;arl ng point [err] 10

6.0 o/o 4'-Octyloxy-4-cyanobiphenyl,
7.0 o/o p-butylbenzoic acid p’-cyanophenyi ester, . _ _ o
40 6.0 o/o p-{5-pentyl-2-pyrimidinyl}benzonitrile, ' : o o 40
' 12.0 o/o p-{5-heptyl-2-pyrimidinyl)benzonitrile, S . :
12.0 o/o trans-4-propylcyclohexane carboxylic acid p-cyanophenyl ester,
11.0 o/o trans-4-pentylcyclohexane carboxylic acid p-cyanophényl ester, .-
_ 19.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenyl ester, o T
45  18.0 o/o trans-4-pentylcyclohexane carboxylic acid p-(methoxy)phenyl ester, and - 45 »
9.0 o/o trans-p-{5-(4-ethylcyclohexyl}-2-pyrimidinyll-benzonitrile, melting point <0°C; clearing point 71°C.

Mixture 74: : , S : - : &
23.0 o/o 4'-Heptyl-4-cyanobiphenyl, : Co S T '
‘60  21.0 o/o trans-4-butylcyclohexane carboxylic acid p-(ethoxy)phenyl ester, . e TR 50
19.0 o/o trans-4-pentyicyclohexane carboxylic: acid p<(methoxy)phenyl ester, SRR
26.0 0/o trans-4-pentylcyclohexane carboxylic acid p-(propyloxy)phenyl ester, and =
11.0 o/o trans-p-[5-(4-ethylcyclohexyl)-2-pyrimidinyl}- benzomtrlle, meltmg point <0°C; clearmg pomt 73°C.

55 Mlxture 75: , ' : : o o 55
75.0 wt.% mixture 74 and ' ' R
25.0 wt.% mixture 47,
meltmg point <0°C clearing point 71 9°C.

- 60 Mixture 76: ' B S S 60 . -
600wt%mlxture74and P T e SR o : '
40.0 wt.% mixture 47, -
melting point <0°C; clearing point 71.7°C.



M xture 79: 75.0 wt.%nixture 74 and 25.0 W . % mxture 70, nelting poi nt
<[err]; -clearing point [err] 15 : .
15 M xture 80: 15.0 wt.% mixture 74 and 85.0 wt. % m xture 70,

- melting point <[err]; clearing point [err] 20 :
20 Mxture 81: 22.0 o/o 4'-Heptyl-4-cyanobi phenyl, 13.°0 o/o 6320425333 21
trans--4-propyl cycl ohexane carboxylic acid p- mmnnnh%n_)q__gs_t_& olo
trans- 4- butylcyclohexane carboxylrc acid p- (et hoxy) phenyl ester, 25 19.0
o/ o tran@“@@é’ntyl CZC| ohexane carboxylic acid p-(nethoxy)phenyl ester,

25 18.0 o@%%:ﬁﬁ“s’:mrebﬁ?f’yl cycl ohexane car boxyl ic acid p-(propyl oxy) phenyl
e

ester, an o
&0°C; cl t 71.8°C.
trans- pg| ' Bentty C;gr""ﬁgg’('g‘, - 2- pyrr m d| nyl ] - benzonr t rile, melti ng poi nk

<[err]; meaeigag point [err] 30 M xture 82:

30 Mxturesﬁﬁt%md-remanng substance of formula IXa in V\:hl ch [err] :

r epr esent §5.8wh mixie 147' group;. melting point <[err]; clearing point [err];

bl ue; kerr']e'tmgseat ; clgaring PHM7Z4C. \ vt yre 83: 35 M xture 46 + colouring-
stibst a o) frebrnula I Xa in which [err] represents a.n- hept yl- group;

mel ting. p%aﬁn.}ﬁwgggmg,ldearr ng point 96C; blue; Xmax = 594 nm 'S = 0.707.
M xt ure 84b.oWt %immgredo] + col.ouri ng substance of forrrul a | Xa in which [err]
- I epr esent snehting pbieyt0yd; cigarmgpeint™isG. ng poi nt 40 <0C; cl eari ng por nt 73C,

bl ue; Xrax =594 nm S =0.717. 40 M xture s
85: MxtM"@"’5§°+ coI9 ring substance of fornul a IXa I'n whrch [err]

repr esent %Hﬂ’ftgff 5 up mel ti ng poi nt .<0C;. cI eari ng p@l nt 98C bl ue;
ferr] = zert Z0° chQ%nglﬁnos"c

45 Mxtmure 86 Mx ture 53 + col ouring substance of forrrula IXa in whi ch 20
[err] rempmasent:s a nethyl group; nelting point <0C;  clearing point 98C

bl ue; [erﬂFOWOBQHeth‘ﬂ-cBnﬂb'ﬂ'eB‘ﬂzl 50 M xture 87: 50 M xture 31 + col ouring

substance(%iﬁglo 6@4%{0? 2 §f§ gﬁf’;ﬁ% éﬁ)(g’ﬁp‘gﬁ; a n-heptyl - group; -
mel ting, p 4y 594nm S = 0. 768. |
95 & 883053 uitha' L R gohtxéa@ b RS Blasvbiith y?sgrémﬂda VI1a in whi ch2§<7

r epr esent S79 orz,-t hg.,y 5qx,ye,@|@uaqex¢tﬁz ﬁﬁﬁfdﬁﬁ/ﬂmbr&oﬁﬁlleamdtmmiohtykﬂfm diegring poind and
n4 standsgibor zero; nelting point <0C clearing point 97C red; [err] = 509

nm S éo\%ﬂSBB M xture 89: 60 Mxture 55 + colouring substance of for rruI 3
VIla i t‘!ﬁ?reresetsa X Up oe repr

- di net hyl égf Cﬁtqre P %btagfe E% tm)y(a cbcR’R represe%ga%%g%%@rogl&qgel mg glollnh g

poi nt 97 P 1% xt'ur e 90 Mxture 55 + col ouring:
substance,,,ﬁt,,-etggr rruI a XI in which R4 represents an ethyl group; nelting

poi nt @& Q(Diﬂ;urembeablbmg\g[sahsrmcé)ﬂfo‘rml}lelxhGwhlqhéf'le]erSBN1$4® hrqnyl gBup; rcelmy@omt . 35
65 22 <0°C; Gparip@ pointPe GEblue; Amax = 594 nm; S = 0.707 :
22 Mxture 91: M xture 55 + colouring. substance of fornula.lVa; neltrng

pOI nt <[ nf I(Gﬁre 4'7 Q-%o ouﬂwgg%s&tnc(loﬂo'rr]mla M(g tnlvmﬁéhrﬁegpresents a n-heptyl group; meltmg pomt

40 <0°C clearing pomt73°C blue; Apax =594 nm; S = 0.717. _ 40

Mixture 85:
Mixture 53 + colouring substance of formula lXa in which R® represents a n- butyl group, meltmg pornt
<0°C; clearmg point 98°C; blue; Anax = 594 nm; S 0.709.

Mixture 86‘ '
Mixture 53 + colouring substance of formula IXa in which R represents a methyl group, melting point

<0°C; clearing point 98°C; blue; Amax = 594 nm; S = 0.694.

50 Mixture 87: ' ' : : . 50
o Mixture 31 + colouring substance of formula IXa in which R® represents a n-heptyl group, meltmg pomt :
- <0°C; clearlng pomt 102°C; blue, )»ma, =594nm; S=0.768. . . ‘ )

| Mlxture 88:
55  Mixture 46 + colouring substance of formula VIIa in which X7 represents a n-butyloxy group, Z3 represents 55
a dimethylamino group and ny stands for zero; melting pomt <0°C; clearing point 97°C; red; Xm,x = 509 nm,
- §=0.683. o .

Mixture 89: o - o
© 60, Mixture 55 + colouring substance of formula VIIa in which X7 represents an ethoxy group, Z° represents a 60
dimethylamino group and n, stands for zero, melting point <0°C; clearing point 97°C; red ).m,x =514 nm.

Mixture .90 :
Mixture 55 + colourmg substance of formula Xl in whlch R4 represents an ethyl group, melting point
65 <0°C; clearmg point 97°C; yellow; Ayax = 446 nm; S =0, 889 . 65




[err] 500 nm S= 0.817. 5 Mxture 92: ' :
5 Mxture 55 + col ouring substance of forrmula Vila in whi'ch %7 represents a
M\tro group, Z3 represents a diethylamno group and n4 stands for:

ting point <[err]; clearing point [err]; steel blue; [err] 605 nm S

3 1 g 93: ‘
4 M%g#{;nnl ouri nn substance of for mlla Xl _in_which ferr] ' _22. o
_ :represents an ethyI group neltlng p0| nt <[err] -cl eari ng poi nt [err] N
- bl ue; ’}‘ 5 fle. N xtuyre g 35.0 0/0Q
4' - Pent 5&) P gtﬁmnceof ormula I[Va; me tlngpomt<0 clearlng pomt97°C yellow—red
15 4. 3’%‘/ 'ﬁuty enzoic acid p' - cyanophenyl ester, 4. 0 o/o o
p- peatny,kzbﬂ@zm c acid p'-cyanophenyl: ester, 4.0 o/o ' 5
p- ( 5- pemiapre 58B-Hrgloungdubsyanydef fotmila Viid th QhwiBX’Gep)ésantsa nitro group, Z° representsa o
p- ( 5- N@d\yéahu@qmumam uhistepds) fordi melting paiit €0°C2@earing $hird 93¢ teel blue; Amax = 605 nm; i
trans S ¥88pyl cycl ohexane carboxylic acid p- cyanophenyl = ester,

¥

8097 t{”eg‘t’,rans 4- pentyl cycl ohexane carboxylic acid: p- cyanophenyl 'ester

O Wity B cAroRMlslbsEarel SRR R mrhrmmerrgseﬁ&'anetny.grz,r,enxén%unbeny'
est er <0} Gledting pSniB7°C; blue; Amax = 636 m; S =0.716.
trans-p-[5-(4-ethyl cycl ohexyl)-2-pyrimdinyl]- benzonr tri I e, rrel t| ng por nt

<0C;, dligtameios poi nt [err]. 25 Mxture 95:

25 353 (Pod/ofp APantii-rcyanobiphop ‘dnobl hen l 30 0' 6/ o 4 hexyl 4- cyanobr phenySI
50 o 4 o/o IGLPCIE este& /0

- p-(5- peqt0)6£ ) ,rtwrff" 'e?tfrl e 30 8.0 o/ 0

p- (5- e@t0)60p2(5~|ﬂ¥|5 131 hrﬂﬁd Zogﬁ'ﬁl Tile,

30 300 Gle/cirabsdylopaEZohdxamsatbolic SIEHERRURRAHY ®eier, 7.0 o/o 20
trans- 48|©@Mt5ahs:+p¢rmhmxlalummarb0w¢actdpa:vardpqmn%eetalophenyl ester, and 10.0 o/o
-~ trans-p¥® 5910("@11%‘&- aneyprpoxyligagidiprfprabyigyipbénylesisnend i | e, mel tin poi nt.
<0C. cl adp oﬁaan[ élﬂc!ohe)g%2mwudpéﬂ kpgzonitrile, melting pomt <0°C; clearmg pomt C..

35 25 ABefe954 Heptyl 4cyanobi phenyl, 13.0 o/o0

p- [ (p- pE39R @W%%GB-S\%HO] benzonltrl le, 7.0 o/o° p- butyI benzoi ¢ aci c?

p' - cyarcophemthexgsd-gbnobfphéhy)/ 0 . p--pent yl benzoi c- aci.d .p’ --cyanophenyl ester, 40
7.5 ol oSfSooar’pem)yMc?arpphqnm di nyl ) benzonitrile, .

40 14. 04(9/0 tdz-vl niopitd¢ ny| ) benzonitrile, 15.0 o/ 0 o
trafd-48 r"g@/‘ tﬁﬂm ;E’BBE’V‘F ¢ acid p-cyanophenyl ester, and 1219 o/ o
0!

trans- p7 Zot ﬁ pr& oQ%'nbeQQﬁ&%n' trile, mel ting point
<0C, clmrorongnpermet arynanp WS SRR itk PoiftQloft blbdihg BotRiSRRNC ES
there also cone into consr deration other liquid crystal 45 matrices i-nsofar .

as BhdMiglredb:i ng- poi nts are higher than about 80C. .Preferred |iquid-crysstal
mat ri ce2§-5p@d ’H%vlﬁrqune'?'e@nvrm ch contain col ouring substances are mixtures.

2,15, 2413%8 ?b £ pylide ,B’ATB"'S’E’ '?“'HPRJ 61 herei nbefore. Thefollow ng '
Exanpl e%(,oolc,upse Q,ﬂ,gﬁjé ﬁlgdg Lol éﬂrded bythe present invention: 50 Exarrpl e

40 7.5 o/o p-(5-pentyl-2-pyrimidinyl)benzonitrile,
50 9. 5 mlo oefp-(bastR2estihiaigbehzopifti€)r i de are added dropvm se vr/m le stirri ng to
a susperindiodrraps- 4-Qr3p\2cygohn3(artarcal@®<vhc acid p-cyanophenyl ester, and. _
trans- puPBZ Wnﬁp'ﬁéﬁ?‘yv' @hml@; Y')m'Q'ﬂ W?ﬂnmﬂﬁwe}tben‘mﬂﬁ%c'ﬁwmEﬁntrﬂrcof
Y

Rl Sl e S

t he prh Msfo,resta enu enec he "ex act I's washed three

ti mes vk folidktg Eﬂam@fes@udﬂaﬁﬁwd’ﬁf&&&%l‘ﬂvﬁléﬂBytﬁ&ﬂrﬁ%eﬁﬁﬁ)ﬁnttohfre then with 100 n of ,

saturat ed sodi um bi carbonate solution and with water, 55 dried over - sodi um’

sul ‘hzft‘%"%d eva orat ed. The crude product |s chronato raphed on- a cols@me
WBW/F%.‘E sPe"ﬂ‘?é“f’?é PT‘ES‘PF? whi ch

of 60 g 'Hef’SP d
e E}gr RS e,
filt era@ ﬁe ﬁ%d @tﬁ ke YiF intnfdt Stidk. éé&% &- sta§H3e freEwitiP208 @I’3Q@

trass hﬁdrb&ﬂoﬁ'léad’d ANy, B WIHVEDS I JF-stu et s6Biuhh mdrﬂdaaa &8hitioh bhd veiih widr, | Ng sBOI Nt
100. 5@yiedxversodinmg syphate and 8vbpora®@. The drlade product is chromatographed on a colume of 600 g of -
trans Sﬁca[ssl with-tejuesefffeyatet I(\dnékyfract@w nich mredwn ¢cprdingtothinilayer chropdtoges-t he

rtiP ﬁg }vp h Re- re % ised. There is obtained
start 95 f? -p(é}wvlcyc ohe?cy zm enzonitrile; me tmg point 100.5°C, clearing point 231°C. -

60  The trans-p-[5-(4-n- pentylcyclohexyl) -2- pyrrmrdmyl] benzamlde used asthe startmg materral can- be . 60
prepared as follows: - -
' a) A solutron of 63. 9 g of trans -4-n- pentylcyclohexane carboxyhc acid in 250 ml of dry ether is added
dropwise to a’ suspenslon of 12,2 g of lithium aluminium hydride in 1000 ml of dry ether in such a manner -
that the mrxtu re boils slightly. After completion of the dropwise addition, the mixture is stirred for a further 1
65. hour. There are then cautiously added dropwise 80 mi of ethyl acetate and thereafter 100 ml of ice-water. The 65




a) A solution of 63.9 g of trans-4-n-pentyl cycl ohexane carboxylic acid in ' P
250 m of dry ether i5 added dropw se to al suspension of 12.2 g of lithium /)
al umi ni um hydride in 1000 m of dry ether in such a manner -that the m xture(: \(/
boils slightly. After conpletion of the dropw se addition, the mixture is.
stirred_for a further 1 65 hour. There are then cautlously a i S g
80 n1 @8 ethyl acetate and thereafter 100 m_of ice-water %gggﬁigsgw 3

GB2642533 B 23 reaction mxture is poured into ice- vvater and nmad
Congo ac.reactmmrxtateumoeren eq:mtman%maféﬁ%%g g}%&q %}gﬂﬁ%wa g hepEent ed,
washed i ® i ed
over Sodlsaﬁgg E}%ﬁaﬁ g\ﬁ:aorg There gtrﬁs ﬁly rb th ﬁgxtstgﬁ

trans 45“‘ @nﬂ%cléh‘éxdﬁs eéilblhdi uﬁb@mm&herséaﬂpem ahout - s
purific atshﬂi&nsuﬁ\ of l[% g/(‘)f Wlhidtuhwmoﬁfchl’é&at@g\ 906 mt df anethylénavhiodde anH theoiixdire jstied - -
car bi nol dt roth@énperatoé foe2 ters. Tre nsiztare ik thepaiiluted wi @mtqf eﬁheroﬁﬂrrﬂ'sr ngG'Fef 15

pyridini unmmbdandd'@hﬂmu@epwtey@ﬁffﬂm ﬂvﬁarm |t§?r " P@I

is sti rré'(!re&{m iﬁ’%f" "'2 ;I}F fgg"eﬂ] )&5 e ef“fﬂe 10
with 408 5310‘1;’6#:‘28:53‘1’? P‘a'" p‘i’?f'r"" the [Py use tes and the solution.is
decant ed Off Bheiad %xf Mﬁ@%&@bﬁphem%hwpﬂ&m Enidride ind 600 sF dhp@her e
with et hQFeatefhvﬁh SeHiuRTtgahitgats Aktbkistiving fopasamihutes, £sobdion 6fi5DAIgLf a Fl ori si |

col um. 'Ehasil-h@aayléfcmhmﬁdcﬂboma)ﬂehwemn @l df@thecis dvigrddropytisedEheatitture isstiregtferc
evapor aisi afartief 2 hdves ahil then pauced info &5 litebs df ipsowateryThe aropiephssi s %’é tgd, washed neutral 15

*Fl ori si |w¢hs~%pm@g4 aversogdiynpyinbate pox ElingcTudn a2

( et hoxy ﬁf‘ ‘ﬂfﬁ’f"#ﬂéﬂme"hﬁﬁ'ﬁg’dﬁﬂqﬁﬂﬁ %‘F%é 2(5" Egugﬁ t‘r’ﬁep" e‘@%er i s
treated ol SRk métiheth Aé&a%d Srbbvbisd vAGH Emng%a

m nut eszo é%lu%ﬂ? Ur?dlg'i’oé %m%& ﬁl&age 4.!22?. pgé\wlncmcino&fémm?sammm dehyzbe
in 300 M orhbfoRthdi@dnditise rﬁﬂd&ﬁh stifreqaniad . terfiiegature sternight.The mixfureristierf diluted Witk 1000

further 2mivftolusnawashedesutrpioith 8ep mijef spdipmidicaibppatassolytion and thep with water,dried ﬁlY?:‘énl c
phase is @ép@rsa'péﬂe filjgsed pad e\f?e tegh|The opusie taps, (4 RepertylcveiphexyPmalonis bissasgte| 7ised

~sul phat iy %@ hd Stk oL i@IARs tkated i 3.5 mi of water and 150 25
pentyl cyc gs%&é?pcré?oganﬂ JIg)elel. gﬁ?ﬁhﬁ @Lr@ho r& rhd rhidture iS BN TRt toBoddr der
t 0 -separ aj &g bf3sdilirk Bic: atetaFdaB Y th ReAIY Miiture@h)stidél a?rogmmémperaturefoﬂ .5 hours. .
trans- 2- (memuﬁerlats)dlayd:\lviufmeylm)awmwthtlimelsqinl irtives ofinegold Stksddiam bysipide, whi | e
stirring z\trashed @trmgg;tgﬂ;ﬂedgmre@éﬁms R*!Pfg ﬂtetf‘?ﬁ a")gtt?;}’g%“edﬂhbdﬂ hPyRyor | de

di et hyl 30 fh%ﬁ"’a'! gen Crepingsys preYin te
and the m nilbr% mbepylitféag: pémeggbg ?ﬁ{@oﬂ@ m m s;n Epo?tror;@
‘then dilu ﬁgoﬂh 1935 th Ztet While SHEH rrLM f&%r fﬂml&fteéiaﬁdl Um
bi car bonagngn feli g b eatbamby mudme rmtoaaa ardziddeahémerrhs Oniddeuiens suﬂep hesoE,
filteresb mm@wa\ﬂarcaanad,themaumrm@rwW(Mof&mwoyhlgmldﬁes mioom c

bi s- acet afilteres! undse guction, thia eesidesis weshegho rvm fﬂtsw-ﬂmnﬂme‘rke prid el Eﬁ
57.4 - g of wetp-uerefaqupan&ef’wtsberﬁ? raeg‘r )i !°B?1‘|V'é zﬁYfg“'%fB\élP'éﬂza'a'Fé'sf‘?eg ed

Wit h pa’ e . m:xture
r vatlves of ula I g%% gann-gp
I S St I I‘I T ;ﬁ/ ﬁ(\;&: yclo % 26hitHi&; Meﬁmg{;@rﬁﬁdﬁé cle&ting 96]hb21§.5°6 J4o-
d‘taﬁuhéumgg»om MB°C) divaiisy potnt 225%X
-r oom t errpe trahstp-[8- (if-ﬂbroﬁyléclbmﬂsz p\?ﬁﬁ&dlml]hénznir&rliesmejtldQWQmZaﬁicmlqgtmmqomt mmd
wi t h t hr ee tr8fs-mis-pobityiomiohad)- Pﬂwmdh‘dlbwm%'&dmdm b‘?l ea" ﬁé‘g #
t udgs

with water traurEdd-sheniouiap 2o gyl e“*P'F’t"EF\?l?tmg omg&% jeang goin
i jg‘ﬁ%ﬁm%pz e w%a e,

t he next o

cholesteric phase transition 125°C,

prepar ed E)(+)tt as°§fpﬁ"‘i§:fﬁf§h§3£§ii3t?wahmn.ﬂp ﬁxﬁ]beﬁd1|mm¢da=snaiehun@m1ﬁtnmrrs to
175 nl of sksetHsteetenmihb@n@hsitiah 15%C, glearfng point 189.5°C.

3-et hox;oz (trans-4-n- pentyl cyclohexyl)acrol ein . are. added dropvm se to the50

sodi um neéxPieZe sol ut on q' m. xt ure i LH %18 & a
further 1059 aze hk’ d dichwize While 31 béﬁ’as"sﬁ ,f,{g éhg‘lgu oi de
i Syl e sl i e

cool i nggs tl ﬁl rEthyleHé éi\ldnae &héd éXtrhdt Rva¥teti Bucbdasively vﬁfh ﬁut%iﬂjdihbﬂ&’dctdr saturasisddiufih@s
suspensi OBicirbonateBollitidnla@dl @aked,dribd bves sliunosu)phth endeganodhtest. The cwas#redwbﬁ t he
filter wi tirometogaphed gmk@dmdroymﬂmdf silich ge] with tolnge®/ 5%1308500%1”& arerhe

B;g\ém: rs}h ewaégowrnanﬁthqgjge ePB’FIf‘en\)a) ﬁﬁp@g (:%g sﬁg HJEB%% 955_ 80

W|thout6°p Ir‘f ég‘ erlvatlveso formula I. can -
be manuf actis fshslalis-Gh-BHI pﬂé}ﬂ!—,—? pmﬁlﬂﬂ{)l]cyéi&exane carboxamide used as the starting material

Tr ans- p- [ Banbéprapbray hsiyipiwenexyl ) - 2- pyri m di nyl benzonitrile; - melting point

150. 5C, cl| aar 966y ghtvanstd-cRar®cysiGhexade carboxylic acid methyl ester are dissolved under aninertgasin .

tr ans- pe§ 33qmlogatisgiie yrethapl 23A 150 ML oS PrvibmRzgRen DY PrieReB e fsé°“q‘f§?‘f rAP pufilg; ©

1180C, cl earing point 225C;

trans- p- [5 (4n propyl cycI ohexyl ) 2- pyrim di nyl | benzoni tr| | e; rrel ting poi nt

A PN o~



(#)-trans-p-[5-[4(2- et hyl butyl)cyclohexyl 2-pyrimdi nyI]benzonrtrrIe

r] =49, nelting point 76C, smectrc chol esteric phase“transition [err]
cl/eqaring point 178C; and '

(q;r_) trans-p-[ 5-[4-(3- net hyl pentyl)cyclohexyl] 2- pyrrmdr nyI]benzonrtrrIe

e = n oint 101C, snectic-chol esteric phase transition err
[ EJ ar-ng nnr%f%b%u&qg‘;?‘ 50 _: i [ ] "‘
50 Exa Ie 6.0 n of benzenesul phonyl chloride are added dropw se whil e""
stirr ft t| h %ﬁe u e polutlon is stirred c:r\{ermght , whereby the product . .
trans- : r 'm ;,, B’H’é esfeawﬁe'g 150
S an '
1Wg'd§{hgﬁrecl i leogu E W&?Hﬁqﬁ' mﬂ % '
bﬁ&éﬂedv-wr eoabﬂﬁLﬁHthﬁmBQMfsﬁ eh -IQO“CQ&? tﬁJ m 55
up i nreagiohyrixaure todbdrotemperatulid uiid Bsdhamitg theex MS&ES&n&éBhIéepr#&tedl | Ut e
hydr othlaselidiproduet isavasheslisemersl tiesso thetilter vith etherand the raldee ®obining behimxiel water, -
dr| egrg? {"l?&%’&ggﬁg m'v-ftem{)t@éey g.’gggmexaﬂmarmxesuem E%n@mlom?é @
cth ‘&ﬂ nh b ! gqdiury |of BptBpmbaracet one j
Y en 9. .
_ M— cﬂ q'leﬁ % téat%g{‘é’é? mMT em r%ycldlgﬁwa(?ﬁ? ?e[gr%?phy o
are C RytidchRic R 1Y n@fﬁ@%ﬁ |sf FrRevedldlfe id washbdhad aYﬁd 7? ered _

hot Wpirlficatioh,ithetresidue hﬂiﬁlle'iiﬁdth le@61. Yisereak bbtsifsd traifdaﬂsq;r u-s&p?«IuIneﬁ,arze I s dri ed in
vacuo pwﬂem-d:mghtclohé’*aw earlﬁﬁamse whitisis diffidultly soluble. -

trats-4 %fsu gpyHe 'yld FmerifQWﬁFﬂnbdmg: @yedldbreemheowmabmztrl I e; 15

AR (pg?%%rﬁﬁyzprrgﬁv? o o AN,

ot rans1 VEIt'B%Mn@ ‘E:QIF‘HURH?H“de used as
the st %l‘is‘-ﬂg-(ﬂ%f'\{) dh@J’nyI%}nhﬁirr@f]&r@lﬁﬁ&%ﬁrbgmnt W@Itmfﬁom? 646@: geé?lti »oint

t r ages194smyanocycl ohexane..carboxyl.i ¢ acid net hy! er are -d ssorved unger
an i netransefelS-(n-utiheddI2-pirimidinytibsohexaes carbbhiainn metinglpalri G338-C, barih yoikenZ ene.

Dry h{888gen chloride is conducted in at- OC white . 65 ' :24 GB 2 042
533 B17t5ra!'>2(s: -4-[5-(p-pentylphenyl)-2-pyrimidinyllcyclohexane carbonitrile; meltmg ponnt112°C clearing point .

24,88 | oD b Bl g ke Tling BLAYE SRR 0" 18

t r-ans- 4awrbmm¢mmmiyﬂnmrwcrewxmer&.dbmm&wndnﬁ@aowhz @émsnnla?sd.hpchl oride,
begi n¥26%. crystal | i se out.. The mixture is left:to stand for urther 3

f
frifes

days and then t he precrpltated rmnoester hydrochl oride is filtered off.

'1003 | ftb Db ro uct . suspended in 150 nI of met-h&aol |
are, m 4 e“{ ?EESP%ZE:O' efir- yrlm dl e llﬁgﬂ{!& .isws'mfgﬁ i a and
an

n
Shakeﬂlxﬁﬁ'el ﬁ@ﬁ SHatheu maﬁBn- er lﬁy(ﬁrrel ?erdl §y£ ?W‘ater nd eaction
M Xt Uthe piloBuck 19 GiRerl pIPMEtRYIEHeRhlaNdd: THe SRl igvated ) a;e&wensv&h wmarbauor
S us%iewgrrﬂeﬂ sodiuabitpbpadtesm|utiviand ater, drigl ayehsodiur sulprashadeaparetedThd dridRsS 0@5 t he”
f i I te?’ﬁﬁ"tcﬁs @FWOQIMGQWQOQQI"GH@OBGMICM% ithtolwenrb% asetomdv/ylsThalfitst sed from - -

ﬁ,,o;: oy '\9’8"*? I;}si‘rTée %cea?do fr é’ 'a'hee E'aromicamdmspmh' ?-lfochl or| de.
b) T ﬁéﬁ Iﬁ %&eé ar tg c %g @/bogl ex:ne carbomtr fl?a .

S od40um, E(ﬁn *lcleSing!¥B: 40

3- et hoXyeteAngé- p{mnﬁmmryﬂeﬁmdhk%fﬂyﬁhmrrﬁﬂ@clbﬁbﬁéhegargoﬁmﬂfe used as the startmg
t r ansmateizicdprprebargdsdilewane- - 10 car boxam de hydrochl ori de. The.-m xture i s

st i r r ed8-@g ofBethoxy-2{reng4- mntvlcVPIethkacml@n (preparkdas dassiibkdfin Exdmple flFarakiddert e

hy dg bR "5 Er‘ggaerg ‘h%q"IS' fn prepard gr:eﬂdmoméwesfsa%mwms hed .

" Gscr @P@Z Ve 1; ereo rr*rlsé;i;f ) of'ﬁ’g;m de preparpriasy wfth -
e eracld_ﬁ 8 With difut Hl%blﬂﬁ' &ﬂ&s f' itn ‘h eutral ith water. '
pyri dadmddemyba]cmy%a-b&maaerua@&éh@xm |I>e¢n Id/éioﬂé 168 ;ﬁMﬁnﬁI &ebiRbfe 15 The

f ol | oserbegammye is nsed dinetiylio tHepaicess asciitfed frahditstparhgrashiof e .act ur ed in an .
anai% g fhefollpming@yrimiding derlvatlves of formula | can be manufactured in an analogous manner: . 50

| - Trans- E’a rang heanegeaperitigiecar boni trile; |
tr ansﬁ,%f %ﬁ]gﬁfﬁ E%ﬂ% 'ﬁt}g "yf % AGE B SR BB FIC ‘épa’ rrel ting
PO Nt Irgiislal(s-(tioh &l o -
o %?.S|né{p<{?|5-1[g4(;: g O%H;chygg@éﬁgl) izﬁygﬁ’ldl%lldcrﬂg/hexagxe/ (c:ar% nletr;zlg‘ nnéelt(l:ngrp l(r)\tn 13% F|c||ea ey ti ng

poi nt fravse}s- (ttaheﬁbutﬂg/cpmmm2Hﬁ'lnﬁldihfl]]-c,yclohexanecarbomtnle melting point 121°C, clearing
20 trmlw 5---' -but I hen ) - 2-pyri m d| nyl‘J'eycl ohexane car boni t.ril e;
nel ti n [ tr gp filﬁyl] q; necar onitrile; -
t rabrasIn p W‘éﬂ??“)') Yoding ’I%?/iﬁ’?ﬂ'?l%’ﬂ%tﬁ@&ﬁ!? B?i?ﬁ’?’r’*??é‘ea’n”el t i ng
poi nt 4%5.1. L R ARy nERohdeyi] 31 (feycloh

- tr ansingpdif144%; gtgieny.b p&eﬂ}yﬁv[’?&rﬁy% gI”h";I"I“é{?’é °oﬁ"ea>?3%aé"°é‘5’r"%oﬁ| t+r1|°I e rrel t ing
poi nt {+etraps-4-{6][texms- m@nﬁtmlmm)ﬂﬁloﬁﬁf/lli pyrﬁﬁdnyl]cyclohexane carbonitrile; ap = +7; melt-
translnglpq‘rslwﬁ dearylbphlm94°§2 2-pyrimdinyl.]cycl ohexane car bonr t rile; nmelting
point [err], ‘clearing point:[err]. 30 Exanple 3 '
30 .



7.2 m  of benzenesul phonyl chl orrde are added dropw se V\/mIe stirri ng toa
suspensi on of 13.2 g bf crude . _
trans-4-[ 5- (trans 4-n- pentylcyclohexyl) 2- pyrrnrdrnyl]cyclohexane
carboxam de in 150 mM of pyridine. The m xture is then warned to [err] for %
3 hourg in an oil-bath. The mxture.is poured into 500 ni of ra

%, qéﬁ&z‘%@éﬁ g -

the prQduct is taken up in nethylene chloride The extract ashed
sudeessi vel y W t h 3- N hydrochl oric aci d 35 sat urat ed sodi um bi carbonat e

sol utronf’ﬁg'd’eo ed over so iums teva or gt ed Tge crude

35 pr OdUCP ro yv yr mﬂ mde%ﬁ%:g ‘bp Tfl'g:%}n %?e g“m&rh

tol _u_ene/ Jé’er ‘( potifel intd avh wu?e%f ofbfndzar
di ScarC@ | of erlte{egh crra&ror.esbman dedrtetarar mer ReRPEHRIcAIbd. THe ektilictls | ayer s

chr omat ogsshpdiiree Bines VAthSIS®NVe G-Ni mduhemaiaec-d éach firhd, @@n Wil 100indl bF satatated@odhan bon
and r ecr bistrisdnble s@latidhodwittheatdri dried ereesodilinsniphdtsandlevarorated. Thecrade productis.
"t r-ans- 4- §hsong qtmmedlorrﬁng'nwwpeptﬁﬂek | yitiphen P?nddr'ﬁh przenpepRipiaing fyeand 2%
car boni t?‘ie'1°é° “’Wk“?ef’a&'f?"ﬁ 9‘° 'é Yoriere ?ff’p é °'V5ta"'sed from
40 The'q peieR ;‘j‘gfcfc'; %%ft’ g@ﬁ- "°B BYGYGore: r‘vrﬁ“ "%y ‘]"=°""r"8h"e‘°x"ane 0
car boxam" RVTa =T Impf'frﬁ@hyllgmarﬁ@e %3%5@%% rhaddriaQ4fbe 16. 0
g of 3- eb.lagagwazmém\r., ns- X pen cycl ohexyl )-acrolein (prepared as . '
descri beda) m dolsiopdf@l.qy ofiraes- ad-de:dyldryquhmnwarﬂowhsaqlcrm 807yl of dry etherdshdded
et hy| 28 dropwiketopeyspnsiop af &b i it htun@haddvmhm'demaom' Oédmﬁthefédﬂ\aﬁh*m'xw% rri 1&5
of met hahesslightly. f\mﬁorndet@"gﬂbq %?ﬁ‘"ﬁ??sadﬁ}ﬂ o E%;

ric a

~hydrochl E‘S,f?,,,?é:' “QW@W%‘E;:‘H? vﬁ:‘l ARt :% % {"ﬁeret 0.
The m Xtu,sae 3 aﬂL.rca Gt @vhton, Edlubn IR BAH & na Iobrdn er r.éd asa&u
W th dbd kil hor&tbd. $hefansla- yISWH&aﬁ&aﬂﬁnoi wtaueamsedTheseha&sthe | 90 -

washed n@uﬁduad»urmdtuhu wat er and dr| ed in vacuo. The resulting crude -
trans-4-[ B SMoamgn df-3p.6 p efttaps- &ywroow m@ﬂp?qarhrndjln Fi‘}ﬂlnl lhmlnmwede Is
car boxanpdec $°§SH%98’€F'QSI'|°f%5E?rq Jé’"f’ {the

]E)g:: agr %Erﬁun r1?mmu§wp dg;xes tlonls ecan ﬁ%lm rc t h g%“ &'Kzfrgj‘ éSStlr(lﬁd

aci H@&Hf n of 175 g of Florisil.
Trans-4 I@‘t(ah&ﬁﬁ-‘éro@ylﬂﬁ/w&}@h%ﬁé &%xarae)w&owrnbmfdr bdratioy 6f tRd WekASTe used
car boni t Birdcy in the next step.

t r ans- 4- [ 5} (Asuapensidn af 0§ 4 offobtbbry m: -plmselfr ch éq'mhmmhefdrvetherls _
“car binﬁ@ %’Pﬁt@'w'ﬁé{’ﬁ’p ] "?Pﬁte @PWNZ‘ eéﬁr]'r?mf h] apagopor ) 49 of SO
T R e ey,
car boni t (Nhl dné?;ﬁ' |tn91a ium an erbt‘ud +2- (4—n- -

S5 transphp éqé%roﬁa&n\ﬁnw:uét)r 16t dahﬁswis)irsareaytrsrzmsdjldw&m@)rerdehexaﬁﬁtethe

car bongsg residesl triphériyiphesppioe.nt [err], clearing point [err] 3B

trans- 4- [ 5 (2B0arvsuahsRe4y-popobohsiopty D\anﬁ cthmﬂjerr?ﬁ added drdnwiirg hitestirring to a
car boni t F9iytien, cooled to 0°C, 8. Iof boron trifluoride diethyl etherate in 535 ml of freshly drstrlled trlethyl

s O e S
gg‘r b Onh& Edlzh%te %E@er&Urﬂ I%rcF etr s&&8h-pro m&yﬂ%ld?@*yﬂ dnlclbis-acetal is usedin 40

the next step wrthout further purlfrcatuon

(+) - t r ans-efi-49%-g[of ér&dhﬁra(milmmrdwlobﬂéyﬁlbbwwawmbﬁa]cetaapymtad wliikr8/1 iy whterwed ane
car boni t 132meg g fertql enesulplzmcamﬁhemm e fsotingd af Qﬁ"‘r r2h9he<aT ysejis then e@FOr ol, and

(+)-t ran§~49r5"}r 'Prhla‘i'fggfs!!d—‘:] tBQ'}ngta drw s‘[’é EEY :z:?"ﬂg‘; ohe a
ne car ﬁ)hﬁr oxn each rén?;Fa dthen-Fv?nhw ater, drie Ilrisul ter %f:aé £ n[a%rr]

25 3-ethoxy-2-{trans-4-n- propyloxycyclohexyl Jacrolein is used |mmed|atelv in the next step.
GB 2 042 333 dadim methylate solution is prepared from 9.7 g of sodium and 392 ml of aﬁ&uﬁ)@ﬁflﬁhcﬂ A4 9.2 m

of benze Fedflterppeodtyte thehel ags ddde vetiile stadrdysa.ad btqawbaaowuei!zemkﬂﬂe hydrenflotide sd then
suspensd ahs wéf 3ehoky- (tr@frs-4 n- propyloxycyclohexyl)acroleln drssolved in 100 ml of absolute methanol. The 50

e e :f"h”"wg? %f%%m SRR ﬁ%’w h

The cl ea kraddl - - . xW‘ Bvrﬁ\'mm\\?f] H{zﬂmg |s?eQ stgll frblﬁ@m omt  of
conceng—,gaﬁe (décgﬁ. garohp acird and the product is taken up in net hyI ene ss

chl ori de. Thé@l@¥bd Beitnidire defivathzs BiFermiuli e be mamsacnirédin drkdmalogous atheN

- hydr ochl orTrans-ads- G—eﬁamvdqhﬁyl)-ztmemldwvﬂmnzp@@‘llmmebm Bqntdf"a?%d'eym PRIt 232°C;

"bi car bonat® so| ut lon and w t ﬂél ed qver sodi urg %;,H "38%
evapor at edransri;ig- %P‘EP&V@’%M?&E?&'{)'Z'%"'E'HV‘}S' 6°¢‘Fa'5ﬁ%“d""8ﬁ°' 3 '"%‘f‘" Y of
silica gel with benzene and with benzene containing 1% and 2% acetone -
(v/v). The fractions which are pure according to.thin- | ayer chromat ography
are-recrystallised from 10 acetone/ hexane. There is obtained

trans- p-[5-(4-n-propyloxyl cycl ohexyl )-2-pyrimdinyl]- benzonrtrl le;, melt-
10 ing point [err], clearing point [err]. The -

trans-p-[5-(4-n- propyl oxy-cycl ohexyl ) -2-pyri m di nyI]benzam de used as the
starting rraterral can be prepared as foIIovvs a) A solution of 41.0 g of



boils slightly. After corrpI—eH—en—eL_t_he_dr_oMse addition, the mixture is .

tirxed for a further 1 hour. There are then cautiously added dropw se 22
mcgf acet one and thereaftermm,rmm!uMWﬂm, The m xture is poured into
Nce-pat er and made Congo aci 3-N hydrochloric acid. The.
orgapi ¢ E& 3 rr;?s& gepar at ed, washied"in "seYuence with water, sodium hydrogen = -
car bonat 6P*0n_and wat er _dried over sodium 20 sul ohate and evapor &8 ed ~
The trans-4-n-propyl oxycycl ohexane carbi nol” obtained is used in the next et
step @OMF t hout purification. b) A solution of 38.6 g of .

trans-4;n; exane inol in 70°m of nethylene chlorldels
added to gﬂ'snﬂgx%ne"};aqxes‘?nﬁge'@m'E’"?lﬁi)yr| di ni um chl orochromate in 620 m of
~net hgl ene chloride and the mxture is, stlrred at roomtenperature for 255
hours. The m xture is theMm | uyedNw t - of ether, stirred 25 for a
further 15 m nutes arg i on); _ r-ed off fromtarry precipitate. -
The preC| pitate is 25 back SNHBTINWI t M . The conbi ned organic '
solytions are filtered through a col um of 175 g of Florisil. The

CtranS denng Bpgrkwwgr§m%je¢epre§é m'..gi?w@m Jﬁ;&%ﬂm@rérﬂ SFURRGHE) 1] 6‘*1 of
the f il dghigh oy a3 bbbt % &b |

of ( matdnoy aBrbRykd ewalnrarkﬂ@y upRASRKUM ¢} lurmmmt sfeh ﬁlsaa et her is
30 treaa emrammts(Gﬂkﬂ-og4-o%lkp)<ym&hexym4pmrhudubullbydnzaﬁneuesAfthegene’alfdsﬁnuhg for 45

m nibes, a solution of 31.4 . P transs4-n-propyl oxy-cycl ohexane = 15
carboxal dehyde in 200 m |, iR agy dropwi se. The mixture is stirred
for a further. 2.5 houRs—a U ed 6 1% litwmes of ice-water. The
organi c phase is separated: 0 5 vvith wat er, dried over sodium

sul phat e and: evaporated. The cr ude trans-2-(4-n- pr opyl oxycy<cl ohexyl ) vigyl
met hy lwhetelneR reprbdeais A etthigha-cichirsdlkyl Jrauh coitaifidg 86 8kHbén digtiga sthight-chainaoxyepar ate

a

t he 3%rqupspniainihg qgnrtp pmmylla hbrn@ched chain alkyl group of the formula CsHs-CH{CHg)-(CH,),,- _
35 d) 'Q‘Sh'g'xﬂ'}?“%‘lﬂ P%/ll ogﬁc ohexyl)vinyl nethyl ether are
addeg T R e L o O LA by on

_ trlfluorlde diethyl etherate in 535 m of freshly distilled triethyl
orthof ormate and the. m xture st Ned pom t enper at ure .overni ght . The
m xture .is then dil ut ecg-w / M of @ ashegd and 155 m of sodi-um .
bi car bonate solution and tf i t =Rt er ed over ‘sodium 40 sul phate,
filt%8red and evapor at'ed. The crude trans-(4-n-propyl oxyl cycl ohexyl) - maif"onl c
bi s- aGaHeAkn  Rpriftl a 'sr;la. Jl% sﬁ {comthi ﬁ—R %@3& n didthe £ raERM.L'a&a“ on.
t

©49.0 Gyrélp cbrthlARg b 38 5ar X3 Lradhal et e
treat %nd&ﬁkﬁn&f&rfﬂior@? vvat er and. 132 ngy d(? Fol uenesul pzhOI’lI C 32@(1 ﬂﬂ'

m xt36ir ed.i Fraps- 4-|5f(ws-&{alkﬂS@trhl!H‘-4—liZ-aIhn:mlohé'hﬁ-vamhMinﬁ]wﬁoHekhﬁlcdrﬁ:fn’ttnlbibfc ooés
1. 4 ¢ teFgeserdifmulsydr ogen car bonate are added and the resulting mxture is
-stirred at roomtenperature_f .5 hours The mixture is diluted with

~ether, washed with three p(')/ti S ecold3Nsod|um 45,
hydugxi de each tine and wat £T, de—otier sedi um sul phate, 44
filtered and evaporated. T =N -

3- et hoxy-.2- (trans-4-n- propyloxycyclohexyl)acroleln is used |nned|ately in
t he ne'merestFe reﬁeytSAstswt nharr@!msaretPéO%r'm?*eﬁcarao?'@va#%@-gm-qbw dkwa :
sodi,yrf %ﬁqfn oing gp 18 aé;%‘dF‘lﬁ‘tsé”?r%’P'Pfa?ﬂ)‘f“a'"A‘E‘V'PE?Uﬁ? e ARG CHdre added
whi I'e é" 3 etﬁ ﬁex?l) rm‘g}wﬂbej;gm ani di ne hydrochl ori de: and theﬁ 50 *
29.8 g @f Tén }gqx. e 1 BZ ancl ohexyl Yacrolein dissolved in - :
100 M »of mbgs.s;[sut ee.smiybl 1)-2- auaiaudumlﬂaenmmmur e is stirred at 50C overni ght
whi | e ghs8iiqud wsttdﬂmnnumwgwhph doniny erd cp moseEthe pwimiding derivativds of fornadedl. t 0 room
terrﬁérga‘lemﬂé'aa'hdaﬁds'ff!ehlé‘m‘ @hﬂfd?mﬁt'e&‘dlﬂfwﬂ '].%“W"’@PU'E‘S wd/n;momm c. aci &% The

ﬁzﬁffaﬁmss;%% "F"ferged i %; éh%,?n Egenzamvg,r“ﬁmge

P

. trans p n-pr o oxycyc o e pyr|

~recmwystal i sed from di oxan; e ng poyw 55 261 [err] (decorrp03| ti on)55
55 The foll ow ng p%/r idineg i ﬂ%a.ve cartvbe manuf. actured in.
an anal ogous manne Ay -
Trans-p-[5-(4-et hoxycycl ohe -2 pyri m di nyl ] benZoni'tri | e; melting poi nt -
144, a 2
tr ar?g-qme'[%k'% 5'{-“'8‘2?& y fﬂ&ff@:?l gﬁexy eseé'tsan azoqrgfo ‘&H’T“"beﬁﬁ%ﬁr yhig @n ben‘BTtl ng60
point [err], clearing point [err] 26 ~ GB 2 042 533 B S
26 CLAIM5S 1. Pyrimdine derivatives of the general fornmula 5
5 [err] 10 - ' '

- 10



wherein at |east one of the rings A" and B represents a

trans-1, 4-di substituted cycl ohex ther is optionally '
aromati e and R represents a strai m“!lcmlﬂl““ ||I ﬂIBr al koxy group containin

1 to 10 carbon atons or a branche alm atkyt group of the formula [err] .
in whigh n stands for 1,2 or 3. 2. Trans-p- [5 (4-al kyl- or cmopa2533 B
4- n- al koxy - a-di - e ' Ner-
155¥<err] 20 ' '

20 wher eF?‘“W’P@'ﬁﬁe@s'@Wﬁ?“wr‘gf’rtﬁ?‘b’ﬂ‘f"schar n al kyl gr oup containing 2 to 8
carbon atons, a straight-chain alkoxy group containing up to 6 carbon atons
or. a branched chain all oy oup of the fornula'[er AN which n stands for -
1,2 or 8. 3. Trans-4-] Al L or VI ; 5
p- n-al | oxyphenyl ) - 2- pyr -4 ycl ohexarf’é car bo es of the general
fer- 25 mula : - :
25 [err] 30 ' '

30 vvher1 in R represent s @3t Mai ght - chai n al kyl group containing 2 to 8 10
Car bon "al,Qdk repfessiits o 46th Br VAT X Werd) PR, = QBLtRkEH dREnyl RydrSkySalioRy, BAfRoAL ONS
or branc Iaﬁﬁ(vl pgeb or ftﬁy%&é@u&d@%iEMO ;9 b I\ﬂﬁbﬂfcﬁ l)ndgﬂ?ithﬂvgéréé’he rings additionally

nst andsf @irtiesd@é o mabsubstituentsislidedtrorthalobéramsthyl; ialokeybstitutsd methyl and methoxy;
trans-4-n-al koxy-cycl ohexyl ) -2-pyrim dinyl]cycl ohexane carbonitril es of

35 the'general fornula [ef , ern rep nts trai ght-chain al kyl
group containing 2 tox8Jca fin }t-wnrs:m R 3al kowey. gr oup
containing up to 6 carbog QB Or -a bra charnakyl group of the .
formula [err] 45 in which standsfor 120r 3.

45 5. Boans-p-|[5- (4 et hyl cycl ohexyl )-2-pyrimdinyl] benzenr trile: 6. 20
Tr ans- p- VB!el(em-np whe\k" leogio |E]‘b@r\’tmvﬁ"tef"i'?fe‘th'?c'a'mr'"Wh'°h '

Tr ans- p- ’e ves d-V EJ%”L Q‘g % g‘%ﬁ’ﬁ"f‘g "f;"gel'Ba]tl:’%ml
crystall ﬂ;"z Q § getigpallysybstityted benzothy i Reycaree wer
derivat, ven ‘in claiml and, if desired, other nenatpc
and/ or non nemati c conpounds /or nore/€Nroic 50 colouring'substances.
9. Aliquid crystalline m xtuye a?m 8yMki ch contains one or
more of the pyrimdine derivatjwes of fol given in claim1l and one or
nore cql ouring substances 31 t he general for rruI ae: 55 _ 30
[er ] ndZ%re res tsah roxy, alkoxy, aryl or optionall

55 60 wn eI SRS ;zr::r e oSk R BT an
azo or amﬂtr&rb@hﬂame n@raﬂ |t|d'l‘|9| ﬁiésf ne oMéré bﬁtﬁﬁh eIEMfroﬁﬂmlogen?ﬂydroxv,

GB 2042 H%thyBand methbxigane or drfferent represent .one -of the groups [err] 10
'10 and3perr] represents a hydr ogen atom or g cyano, nitro, phenyl, 35
p-substituted phenyl, hydroxy, alxkoxy am no, dial kyl ami no or pyrrolidyl
group; or derivatives of formul 8 of the benzene rings

additionally carries one or no sel ect etk frO_m hal ogen,
et hyl gohal o- substituted nethyl

27

2

15 [err] 20 ) _ , _ '

20 vvherei n n3 stands for zero o'r' r] rye:presents a group of formula V
or VI nearI'|1er|nth|n ' m{} ents aglur al kyl am no. or
pyrrol I49 )ZY ger(éssJ ro ula Iglv%pqnggem Qﬁi&‘% aﬂE rrz:)r }f‘éﬁi #7(9 eﬂ% ofh,
cyano, eBres j%ﬁdm ﬂr% h¥ gl%U ¥dch repiRkdnpd a

substit Utrﬁdo&%?oat dhd {ZANdY! ea)fi'r repbdhOINY GrolRNARY, R"’Oépr&bllﬁylb s glophermythmul wogmnr n
the 5- oOreafBeriotbistiaiarin whidh 2' represents an alkyl, alkoxy or dialkylamino group;

25 [err] 30 | | _
R3O‘N=CHCH=CHOXG x B :

30 °
55 wherein R® represents an alkyl group and XE represents a cyano or nitro group, _ _ - b5



wherein X3 represents a_cyano, nitro or alkyl group and Z2 represents'a
hydroxy, al koxy, aryl or optionally alkyl-substituted or ‘aryl - substrtuted

v the benzene 11 ng aubINABEIMPIILAINCS one' or “Fore stbsiit AT
Ed ésr'?&'z@:l ggen hydr oky,t ret Ryl *and met hoxy, 35 _ N 28

40 [errwerer n[err] and %err] each represent a hydroxy group, -[err] and"’
[err] wheeinFaprressaen 2l @R"io group and [err] 45 represents a group of
formul ¥ VI given earlier inthis claimor [err], [err] and [err] each
represent a hydrogen atom #%45 [err] represents a hydroxy group and [err]
represents the group [e[r] ,!pr [err], [err] a Lerr] each represent a g
hydrogen atom and [er rrcl,_@agh_JHe t the ggpup [err] -
representing a group f la VI given ear r\rnthrs claimin which
[err] represents an al , al koxy or dial kyl&m no group; . [err] 55 wherein
R3 rgooweesr Nks, %Qsen%kxl kygrou and X6 represents a cyano or nitro group;

al
&dsirdd, other matrcaglgo opﬂgméi%gon%ounds :
28 vvner aonA[rar..a rygtamreeaﬁnrescoam.@lttﬁaé.m@mupconwnstaeaislonthwttmaamatatc%ror]
repr estafamale al kyl group;

10 and, if desired, -other nematic and/or non- nenatrc conpounds 10. A

li quitd crystalline mi ccor dr a cl ai i ch cont ai ns at | east’5one
~col ouring substance 'htr'f‘ =N Viia : _
15 err] 20 '

20 wherein [err] stands for zero or 1, [err] represents a di met hyl am no or -
di etsyl am no group and X7 represents a hydrogen atomor a nethyl, ethoxy,
~ n- but ybersin nystandsforseror hZE yebissenplacimyethyirmingr didthylandinb grup ahdod 5eotegtnh ane

m xt ur bydseaenaten are methyd] eztiony. 9-bytylowt nitre ax ralbutdsulphonybgrayp- one col ouri n
subst a{I(! thulﬁ@ys’tﬂl‘lmngurzsccordmg to claim 9 which contains at’ Ieast one colourlng substance of -

25 [gg T 90 | 2

30 wherern [err], [err] and, [err] each represent a rrethyl group or [err]

represents a net hyI group, t$__b_r;e S ni tyrPra0r oup and R7 represents
_p .

o

10

a nmethyl, phenyl or p-n-b heny | up\RiZ A liquid crystalline
m xture according to cl & m 9whi ch cont ains at | eastone coI ouri ng
substhnce. of 35 the.  formula

35 [ er m'rerég Ré,R? and Xs each represent a methyl group or R® representsamethyl group, X8 representsa nitro
| Xa group and R’ represents a methyl, AREndi®r p-n-butyl-phenyl group. :

45 wher @2.n Alliquid ¢rystatipie@:@ire sccarding &d digjth 9g«hﬁm¢onmmhtaeasndngcolomﬁg émstsra:sbon

at on®s the®rma| j qui d crystalline mixture according to cl ai m 9 whi ch cont&i ns.
at | east one colouring substance Or\]; t he forrrul a 50

50 [err] 55 Ha 3 o : .
g ~ORS
xy or di st hyl am no. gr oup. 40

55 60
45 _— L - DR a5

‘60 wierein X9 represe
wherein Rs repTesents a n-alkyl group contalnmg 1 to 10 carbon atoms
13. Aliquid crystallrne mlxture accordlng to clalm 9 whlch contams at least one colourmg substance of

‘30

the formula
50 50
IXb
55 " BB
60 ' : S : , o 60

-wherein X® represents a n-butyl, n-nonyloxy or dimethylamino group.
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GB2 042 533 B + 29 14. A liquigy ture according to claim9
whi ch centains at least one colo ‘Em “ the formula [err] 15 ‘
15 wherein [err] represents an et ,¢ N-bu s isopropyl, pentyloxy or LEO/

di met hygl ami no group. 15. A liquid crystalline mxture accordé&g tz?, aim9
whi ch eentains the colouring substance of the formila 20 042533 2
20 perr] 25 and/or t he col ouri ng@esubstance of formula X in which [err]
represent ¥ a Hauisiryptallige B repreoriag fosisine whichcontains atlegst op€colpudegubsiands ofr t he
col ouri nb U‘B‘gi ance of formula Xl in which [err] represents an ethyl group, .
and/ or the colouring substance of fornmula XIl in which [err] represents an
et hyl gsroup 16. A liquid crystalline mxtur /act\rd|13g to claim8 which
cont ai-ns 4'-pentyl -4-cyanobi phenyl , & rani4=Rr opyl cﬁ:l ohexane carboxylic

aci d p-cyanophenyl ester, trans< g . Nexahe car boxyl ic acid 30

p; cyanophenyl ester, trans-4
- p- (et ffoxy) phenyl ester ‘tra
et hyl cycl ohexyl ) - 2- pyri L YN t
trans-p-[ 5-(4-pentyl G cyphe 1)l 2- pyiri mi di nyI] ‘benzonitril e and '
trans-p-[5-(4- heptyI’E: ohexy \""2 yrimdinyl]benzonitrile. 17. Aliquid
crystal line m xture acc drAg to cI al m 8 whi ch. contai ns p-butyl benzoic acid

-cyo h‘?nfelzgst ere % j)ent I - 2- p rl;é)rgr dlrpnyl Zjbeetnzonr trile, 15
5- he J i n ! cl ohexane
(F:)ag boxyﬁblr;nu@acr -T:%/a'rq%g' s chmd'f' %‘r"cawsavﬁtg 4’°‘b‘é‘ﬂt ?Wé’f'@rfé’gﬁ?ﬂﬁe%fé?eooxyl'i c

acid p- 35 cyanophenyl ester trans-4- butyl cycl ohexane carboxylic acid

p- (et oxy) phenyl ester, 4xans- 4 yI cycl oh ne rboxylic acid . 20
p- (et hoxy) phenyl este L p- oh xyI) 2- o '
pyrimdinyll benzonitri I 8 A I | d cryst ¥ne tur € accor di ng to

claim8 which contains p-butyl ben20| c aci d p' -cyanophenyl 40 ester,

P~ (5~ PAYMhYbrths ddouliRg Sbdlirlce SRR dhiGy re s i
RER e et e e S G
car boxylana/ortbeé dblopringsaBEHRE ST rmaR X8 InwHich RP\eprésdAfah ¥h mj exane carboxylic
acid p- cyﬁanbmeirwﬁstatbet wixturd acecmdinglto bidim/d vehjchl coltainson pertyd-a yhipenypci d

p (et ho lcyelghexpne canbeprytic agid proy. l!em ylohtohtsrad@enteleviolokexenaradoxylic acid

10

hestg r%frs”f tylycls e>1ase ré'ﬁﬁyt hemaphenyl ester, trans-p-[5-(4- 30
py” m dl 2 icyclohexyl)-2-pyrimidinyl]- benzomtnleand -

#éi’@ E oni |Ie tran (4 -penty

I ~2-pyrimidi ]benzomtr
trans-p- [fl (Ain ﬁlQ ?gégr I BviljicRKbredd dehdolcGtid §2eyophdnyl
li qui d estysp-t- ehﬂ@-mrmﬁdﬂyﬂbaﬁ&ﬁtﬁ E-hE&yIQ pw.rnhﬁfrsr)bzaf'zgv tfﬁégif nawc' 6‘ orophny
p- but \3b betylcwdlahexane chrtpﬁxvlmyadpphemienyl esfd, t@B4-@pentylcyclohexane carboxylic acid p- . 35
p- ( 5- perfyapppteEn ?t?rnimpﬂwtybwmm ¢artjouylic acid p-(ethoxy)phenyl ester, trans4- )
p- (5- hep’F .f:.nk’ nzo ?Wr JeEmimsthorypheay! Eit?rarevws-pﬁwwwhew@%ane

car boxy " tr cl ohexane car Vi c
e e e S L
p- (et h@mpbr}plww e(ﬁ&ioﬁillc&ﬂdjp s-4-pentylcyclohexane carboxylic acid p-

et hyl cysvatnhm'»eérl)!st@rtwls 4—nutdlnwyohb>hmm&x\thb admp (ethOxy)ph@ny! éstdrjt@hd-4l crystal | i ne
m xt ur e PaRd "Gtcefbe*\féw FricdP-triethoty)rhenl edtergrans-psepberityloycigheayidi phenyl , 50
gp 'IIZIOFH 'ﬁé’ﬂ[? eﬂy'cyc@hexyl)—Z pyrlmldlnyllbenzomtnle

p (5 hel@;tx.l AT .E?{Eﬁ{: 'jtéjw"g‘r%@'%" gféﬁr Eegnessgphenyt 45
car boxy plroeyraﬁlo exIan&aa?da gpggmcgcﬁ;'poxyl ic
agid p- wmmpmmette.eﬁarempem@ash arraem, el ﬂ&ﬁ&@l)&{é st ahferane-b P5-(4-

p cyanopﬁelngclohwvemyrlmlnawﬂoeﬂzop&m yl cycl ohexane carboxylic. acid '

(mefho H lcrvets't'@rm'xwwapmrdinmwl im@ydich Pantainsd'-eatybésyphobiphanyl,d 50
p (et ho¥y Y"'"ég‘{‘ ﬂfdt"{er%{ 25:y ippidingBbenzonitrile, trans-4-propyleyclohexane
et hyl cy &1 ano e"%z' % 1 § hGL e carboxylic acid p-cyanophenyl ester, '
, )
55 21. A(Ineta h&ryve%tea ol eﬁa.@e&%@%ﬁ.’: Gethanibon! S o e o @

p- but g empizy@iohexgi2dyfimidiayibemphigiy | est

p ( 5- pent?y! Aldiqpiy ciystaltineyikthis@croaiivigtte ¢Iéua,8 which contains p-butylbenzorc acid p’-cyanophenyl
-(5-he *Et In (E 'rzrﬁ‘/d Nasezonitile. pris-heptyl-2-pwinididyllbenzonityilectyaps-dhex ane

car boxy P12 “Vé%"tPB?"V' opte ﬁsnsﬁ'bamfggﬁ\g@ne prskaxic aE'ﬂP'boxyI ic

aci d wano ?‘S‘Fﬁ % G, agid

p- cyaﬁ%g%mﬁ%%awn "'ﬁeﬁzo:g% Sk é(xa 8“°c'%1‘r"8°§>%’§>’| R TIR| &
p- (et hoxyep.plasiayib c@ﬁﬁlm{e,nﬁxturﬁ@%wng%&élﬁ@%ﬁh EhtaH3 @ ehty PR ah dofREnyD- [5 (4-

60 et hy krenseltmedysycjdhpxade paylaxpicatia poyabephenynesier, tias-4-gohtylcfclbtieldnie Barbdxyidadid] | ne

m xt ur e PAEEeRhENY gsterdraps-gbvtyigycighexahe cathardic arid pitethpeitthgiyd ebterymnodi phenyl ,

t r ans 5% PEYEIPharanesabRaticacid Rrimethgrvieheny| agtep trens-priBrf aiivieyclehsrdr2-pyrimidinyll- 65

t rans- 4- pentyl cycl ohexane ‘carboxyl i c aci d p-cyanophenyl ester,

trans 4 butylcyclohexane carboxyllc acrd p- (ethoxy)phenyl ester, trans-4-

~r—- o o o .
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Yenzonitril e,

LRS- b5 (4- hept Eiﬁl Hlﬂllﬂlllllﬂllfﬂllllﬂlﬂhl‘%'y? | senzon trile ""23 Al d

aIIrne m X é)e according t'o dai*’m 8 whi ch.contains 30
4738nt yPB ‘&ﬁ% i phenyl ., p-butyl benzoic acid p'-cyanophenyl ester o,
p- ( 5- pentyl 2- pyri m di nyl )benzonr trile, trans-4- propyl cycl ohexane 5 -

car bowmmmtramrdwsfp-[&-mwhmbstztmnmIdirwﬂrhglzmtpbnn%mﬂ%ﬁémtvﬂevc@a'mﬂxyI ic
acr d ri'm'y'aﬁ ﬁl@nwmtfés-ter 5 trans 4-%§nt cI ohexane car.box Irc acr d

sta cql r i y ttrh,i 0 |p§I |
ter, rimi nitriie. Cycio exane

pyrl g1 c ﬁefw -?&Q%EZ%F E'{E&c h Iﬂgcl 8

o tran hh@}&%ﬁé)@l)-@cl d

-cya,g)@.a ﬁw en@,ﬁﬁ,ﬂg, g penty 2 pyrr m dr nyl) benzonr tril

p- ( 5- hegat yA tiqtid clytaflivié mmuile aeydriibgrziaim awhnd:re:pntalnaﬁﬁneptvlﬁmwblowvlohexane
car bomurwbeamoc#mppegvam mrp,srer.eéﬁ gntyl-2- p\erwydw"berw E’rﬂ'SW'G II"~’0hexane
car BBWT'W@'"&Q‘?GGZ '1 é‘i’lnéec‘fr %i‘r‘i‘é_‘;fg'd B;(' arbo e ar boxyl ]o-
aci d FT 3 (:1: :I::h::% trar;,ilm i l]benzonlt::lec o '
trans-py %éhﬁé( in fomérrﬂm Lﬁ%@ﬂ%@ﬁﬂllmwalﬁblp%yl A liquid
cryst g éMa?ﬁ Ngdr% @?g(@fp tﬂ@ dyamingfBEnionithlé, BH5-RepBA-2-pyiiinidinyl)benzonitrile,

IR . 3

- 4 pe I’tia)ii—&ﬂut@lb&&l&ﬁ kylic déid ﬁl&ﬂbﬂ)b%mﬂyﬂe‘rem q:dne-p-yﬁ-@-pentylcyclohexyl)-z- 15
p:yrim inlebepgantmtedr nyl ) benzonitrile, . ' . .
- 569Y i
C ar bO eﬁr{syl aﬂing"n rsﬁhl gra?ptcw}%w g'rgrlg,tp %Eeﬁgylﬁgy;?mmw&enzomg‘lpeand
tl‘ ai}ﬁ 7Tg-[ h§¥ H&Jﬂg z "clai M dotairl 3§b|eltgﬁtb§%bfpﬁénlyﬁ 26. Ao
|'i qui’ dy Réphs Xﬂ-ﬂfpentﬁfic&ﬁ RAidignBeRzonltde, pHShaplil-2-Byriaifibyllbaonitrile,

4' - pentays- 4-6ut¢l¥y&li>ﬁ Fbpkyllc 4cid reepioyy)gheoy! aﬂe)‘hran}e-ngdtylcyclohexane carboxylic acid
p- ( 5- pelnrtethoxy2pheyyi pster@nqht]én);-lpdﬁﬂmqntylpyclo@exyl)-2-pyr|m|d|nyl]benzonltrlle
(5- het e 28 A liqui ;a#ﬁng m Qy@q»fgrggﬂotc}am whighpontains 4’-pentyl-4—cyanob|phenyl

trar?? m(y M " nmz i ﬁeboe(ﬁzhg%tYl-z rpyTlmldmzlbbenonl}rlle

l'i qui gfg SRl %rﬁ h@y Qd ie Whi hmn§4'waht§£l—&%ﬁhéﬁl .

4" - pens.piley nfdfc?d& RéPhenyl estdd )ﬂlnrﬂldlﬁvﬂ:&&bhlﬁ petheptyl-2- -

p 5 p;ﬁ,ﬂh\jdmyﬁbdh;ﬂnitﬂlh,diaﬂ% lhﬁﬂ/lbl‘iexbme carbpxylic acid p-cyanophenyl ester, trans-4- -
clcﬂ\ewe cavbakylivykidl beyanontieny pites, traps-grhutylavclshexanesptbowtie acite boi‘yr ic.

acr d p(e@ Kpns-gRanayicyclphexsne °ﬂb‘éﬁ¥¥%ﬂ°‘€?éﬂ“6‘ﬁ‘@%bﬂl§"’ﬂ8?‘%’651@/‘1”1"8 pi%{

- -py yI] nrtnle
ur accor claim 8 whi con ns 4’-heptyl- obiphen
t r ans ?%ngﬁvlwﬁédaﬁ %%Xf amghbrmﬁz ieﬁﬁéﬂﬁy? B?eklrﬁzarggeyhe%cid qU' d
Cr ys:-fS eih'a )oHeXy! Bdiét t?’a(ﬁg-% tﬂ@/clbﬁbx Shethibb:alivdetidpimeMBkyddhBisyl ester, trans-4-
- pengeyityicddonaiemb t4pbwdnt acid a5prdpyroa¢)br,dn¢>eyte¢hnc;rmm5 r#aenylcyclohexvl)-z- _
p- ( 5- preyitnjdinylbguyonitriledi ny| ) benzonitril e
p- ( 5- heBtyArmoesy far thie denyfpctysepfAytimiding F%lvaﬂvzst’far?@e"em' formula |
: tran -p-[5-(4-pentyl cycl ohgxyl ) - 2-pPyri m gr I]benzonrtrrle 29. A Irqumd
crystal line mixture acgor g s '
4' - pentyl - 4cyanobi ph,en§/._, At yNaeRzoi &\ _acyd p' -cyanophenyl ester,
- p-(5-pentyl -2-pyrimdinyl)Benzonitrile, p-(5-heptyl-

pyrr m di nyI )benzonitrile, trans-4-buty I cycl ohexane car box 45
p- C tIe p@gofthprl \ and ngyrﬁﬁ % ﬁoral% rou 8&% é o
~ b-cyang Poa@r;%xe ?cr:::rtcﬁ%/ r:Ju tﬂs#‘ 5- (El-ﬂ Illﬁ:st%'s rP'z or:é)8
: (et hox§ T - -p exane carboxy ic acid .
p- (et <ar<y myhc&ﬁroerd aﬂdgarreaanﬁ,rm; 5 (4- .
_ et hyseccycl ohexyl )-2-pyrimdinyl]benzonitrile. 30 I | qur d cryst alline 5°
. m xture according to claimg /CU tai tyl - 4-cyanobi phenyl
-trans-4-propyl cycl ohexage—s Vic. % i, phenyl Bster, :
trans- 4-butyl cycl ohexane caxhokyl iN=aici d (et\r,mxy)phenyl ester

trang: 4pentyl cycl ohexane carboxylic acid p (et hoxyyphenyl ester, transs4-

35 pentyl cycl ohexane carboxyli-c acid p-(propyl oxy)phenyl ester and _ _

t r ans- pwiiefeird A BRAMR ydve the kighitioarite)givan equijar inthisidlaipl | benzonitrile. 31. A process
for thernanufacture of - pyrrnrdrne derrvatrves of the general fornula 40

" Jerr] 40 45 ,wherein

at |east one of the rings A'and B represents a trans-1, " 4- drsubstrtuted

cycl ohexane ring and the. 45 other is optionally aronatrc and R represents

a straight-chain al kyl or al-koxy gr.oup containing 1 to 10 carbon atons or a

branched-chai n al kyl group of the formula [err] in which n stands for 1,2

or 3, -which process .conprises a) dehydratrng a conpound of the general

formul a 50 _

- 50 0 [err] 55 ~

1 "~ 1 M e e e e e L -, g I L
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GB2 042 533:B ' . 3 b) for th a pyrimdine derivative

of fornula | in which the ring B ﬂ“m m‘mml[ﬂﬁ!ﬂ“ ng a conpound of the

general formula 5 wherein R and A have t

si gni fgcance given earl ier inthis elaimand X represents a éq#orl ne lf

ChI or | r-(1) cyanide, sodi 042 583 Be or®!

pot ssiu Y, roces far the preparat|on of liquid crystalline

mi xt ur esmb,,ggjmq $°°§ ﬁ‘ﬁ'ﬂ PRIy fasRu U whish tBe die Rineromgtic; reictingre

derlvatlves 0 ff Iven in claiml with other nematic and/or

non- nemati c 15 corrpounds and/orvm th-one or nore dichroic colouring

subst arfces. \ 15 33. A procesg

for the manufacture of aR & 6-0pt i cAl \a parlis, whi eix process

Fonprises I nt roduci ng one or he p 1 di ne derivatives of fornula
given in claim1l, if desired |n adm xture with other nematic and/ or

10N- Nej@tHer hr0| col o stances into
O TRk IR A O oo ST U GO B SLBRGSRES L

1 given with @pperdn charfide, soﬂluﬁf&id&ie%ﬁﬁdté‘s@uhmﬁ%nmses 20 35. An
el ectr o- op2-i &atocess frathapteparetimmiofiigoidiystalise roikturs fvhich procdse cahyprisd¥insikiRgone or
deri vat | R'?E’§°f5‘f‘e wve?m'ﬁxrealet-vagveateﬁomlad gixgmin dlaipd Withgthecheowatieingdlot nonaematiedi t i on.
36. PyP ?%‘{ o] ?j' ctur i %‘;'gég agfﬁéof claims 1 to 7 for useisn
roc

el ect T o- g4l i ﬁﬂi%%% .vesﬁf ’é Rl 1@‘7 .%%"5* "’mf °@’°f"ﬂge

Oy %aP&énﬂ i’ﬂtg'l |ch T: swa e y
: The Pat esetl.. OFfice, 25 Sout hanpton BUI |ngs Lon Wwhi ch

copi esZOrrag4 bEhenis¢ afitheggitimidine derivatives of formula | given in claim 1 for electro-optical purposes. 20

5. An electro-optical apparatus containing one or more of the pyrimidine derivatives of formula | given
in claim 1 in liquid-crystalline condition.

36. Pyrimidine derivatives according to any one of claims 1to 7 for use in electro-optical apparatuses.
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