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50 (r)e;nmmn}gl 4-n—penty1-cyclohexan0ne is distilled under reduced pressure; b.p. 101°C./




1, 531, 405
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m xture-is heated to th@-mhvlbuwwy@hmopher hour _and t hen poured into a

sol ution of 50 m . conﬁ_ rﬁf 3 §:P- yﬁi’%(%maé?sd inllitreice water.
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met hyl propyl oxy) - 1- (4- cyanophenyl ) - cycl ohexane,
nethylbutyloxy)-l-(4 cyanophenyl ) - cycl ohexane, 55
me

met hyl pent yl oxy) - 1- ( 4- cyanophenyl ) -cycl hexane,

4- (1
4-(1-
4- (2- met hyl but yl oxy) - 1-(4- cyanophenyl)--cycl-chexane =
55 4-(1- nethpentyloxy) 1- (4 cyanophenyl) cyclohenxane : _ '
4- (2- et hyl pent yl oxt y) - 1- (4- cyanophenyl ) - cycl ohexane, ’égéﬁ
4-(3- - 7.
4- (2- et hyl hexyl oxy) s 1- (4 cyanophenyl) cycl ohexane, 60

4- (1- et hyl heptyl oxy) - 1- (4- cyanophenyl )LB{ed50hexane. . L 7
60 7 Exam o3 1,531,405
7 Exanphe 3. A sol URisaliticafof 352 : Garis-4-phcd mamyihagminnmmmmeafaoo m .

tol uene is boil ed hwrmmemn-mmno eal#— erﬂtm@A@ﬂ ghegepctios 0 i .
rt: l’mo . vater,

pyri di ne. Afst er %ﬁﬁé%’ht
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this.distil] tet"ﬁ’@ﬁ% , 10
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irradiation in aque@-atsto 1alscy hsmf;yrénhcxdee,sol ution, 12.3 g.

4- n- pent anoyl oxy- | - gme ‘t‘;Y 5% o _cgoﬁem‘ogﬁ"e 10 . . - The followng
conpounds are prepan_ yl)_ycyclohmn’e, o 10

4- acet oxy- | 15 4- cyanepkpmggﬂdxy-m-yes yl)aqyclohexane, : S I5
4- propi onyl oxy- 1- (446 aylheyel L o

4-but yryl oxy- I - (4-cy§ __ ) %ﬂ) °hexan§;ne

4- hexanoyl oxy- 1- (4- L3RS xyq;( xane, -

4- hept anoyl ¥xy- 1- (449 clohexane, - 20
15 4-oct-anoyl oxy-| - l! 11( hexanc:

4- et hoxycar bonyl oxy lo ﬁﬁsq

4- pr opyl oxycar bonyl Mghylbx)(c&b@ ;)mgy &xmne, L

4- but yl oxyc#r bonyl oﬂec!h!(ymrbyﬂmﬂﬁemoph@ylHYdMQne 200 25

20 4- hexyl oxycar bOng) G%%: shipkfbiok WEEODE Giidiont HEhREHRHRRte in 200 mL carbon

ﬁﬂ d% 400 ml. n-pentyl- 30
25 Exanpl e 4. (a)evolimmaothyéqpmsglmde B;% alehryaghiiapurgixtade ispopsedi na h' ori de
stirred for 30 mliu&nﬂéaoﬁuneeidaicecaﬂdssﬁaylelda hen . t e upper car bon di sul phi de
t he evol ution of hyﬂl‘hdgbuwuehbmpqua&saemasd mﬁh@neﬁfter “the reaction mxture

4- pent yl oxycar bonyl oxy- 1- (4- cyanophenyﬁx) C,X%' ohexane,
4- hept yl oxycar bo Iagshlﬁﬁgether( armpthyJ wmyﬁlng),Mgaﬁeyl chloride and thereafter

4- oct yl oxycar bon F(Sx Iph  Espdtion pizrur b o 3@ minutes at ‘—15°C. ‘and

4-nonyl OXyC bon ': 5 rffh%% i hof o ' - e reaction mixture

4- decyl oxycar bony: tﬂ;—\emarm@hgrw &8nd further stirred until the

in 200 m . gar boAedrakn] the s r°ug£5 o & with hydspng, 3
acetyl chl o?ﬁade ST (—d;,rﬁ il sea&,)sfﬁ ﬁg;‘,‘l) k% PRI Ur e ?5

| ayer is rem)ved and>) OQ\aﬁbdto 1.16d), from @ eg-tmicgé;lsﬁ-%géﬂm-cyﬁt er the
addi tion of FFF?‘& Wﬁg&;re iS40
war med up, %ﬁi ﬁ@ugg,mgo anbl Eos iy ?Jrfe ar?:gfu Irred unt|I
I's poured on to ice vvate Qhelie ed ‘al'um ni um hydr oxi de is brought
into solution with J I-( ylphen‘gﬁ{cﬁk’ id and the organic phase is

separated odf, dri egcyaicl-@s rbﬂy )-Aklolkangt i ppi ng 35 of f- excess 45

n- pentyl benzene, t hécyna b@wb lphéwlwthyiawh enyl)-cycl ohexane thus obtai ned
is distilled off un é‘f‘“"’r meld 48 g. (b) Analogously to-
Example 1 (d), from <g1_(4Z,', exQﬁ;rityl phenyl ) -cyclo- hexane, there
are obtaines) by suscmssi- M&ﬂoﬁﬁpﬁeﬁﬂ)ky&hhbhnesodl um hypobrom- te, thionyl 4%
chl ori de, anmmoni a s®Fxes '? tyh tancoxychl oride, 14.9 9.

4- cyano- 1- (4- pent yl ’cyﬂpl Wg’ﬁy % i

e (: Ihe follow ng conpounds are

pr epar ed anal ogousl ;Lc heRyf| -BydIoREXAR - “cycl ohexane
4-cyano-| - (& et hyl pheyapd— {4: eﬁedhbmalorpj;enﬂ cclohexane, . o .55
4- cyano- 1- (4- n- pr opyTyIree l]-cyclohexane, : : o
45 4-cyano-|-(4-n-b ‘I" i ' g}a éYCIIOI}’fxane,
: ~yclohexane,
4- cyano- 1- (4- n- hexy {1 -cyclohexane, .
4- cyano- 1- (49'n- hept ly-lcxahreh Xghexey] ] -cyclohexane, | - 60

-cyano-l 4-methoxyphenyl)-cyclo exane,
4-cyano-1-(4-ethoxyphenyl)-cyclohexane,



4-cyano-| - (4-n-octyl phenyl ) - cycl ohexane, 50
4- cyano-| - (4- n- nonyl phenyl ) - cycl ohexane,
50 4- cvano | - (4-n-decyl phenyl ) -cycl chexane,

4-cyang-| - (4- |sopropylphenyl) cyclohexane

4-cya [ 4- (1- met hyl propyl ) - phenyl] -cycl ohexane,
4-cy -@(1 met hyl butyl ) - phenyl ] - cycl ohexane, 55 4 cyano | -
[4- (& butyl)-phenyll -cycl ohexane, - T 55
4-cyand T [4 (1-nmethyl pent vl Y LOHAY ) -cyclohexane, . 8
_ 4-cyanc- |- ¥h l@ he@}lﬁ)?a&h]exaﬁegcl ohexane, .~ Pk
- 4-cyano-| - nt @% eyrigtiesangycl ohexane, - 4- cyano- | - \J _
. [4-(2-eth by jé: ) Fne 60 v __4-Cyano'- 1- :
- [4- (1 - grethyl hemiyl '-'(JE’-. Ifﬁ’p b S 5,60
. 4-cyano-| - -ﬁ XY PR éesbeg, - ..
4-cyano- | - (4 e!t-dyom*,lgmem Exﬁmy hexane, 8 e wt
* 1,531, 405 4-cyano-1-(4-n-d awl?y dmﬁum, . R . »
ot o SEORRE. 0
- 4- cyano 1- (4- iﬁos'll-[@x&‘ﬂhﬁﬂbfbﬁ %@h Xgulvbexane, -
. 4-cyano- | - (4- rﬂrmlylﬂdi(-yls telbuiyiyxy -phenybherglahezane,
~ 4-cyano- 1- (4- - ){ ayl 1“’)‘ ViR e,
4-cyang- 1- (4- nrjif‘aiah Joxy 15

5 4-cyano- 1- ( 4-ayanodyfl yox hﬁnyihgycbmane,
- 4-cyano- 1- (4- mﬂr%ﬁﬁ%; % nﬁ e
. 4- cyano- 1- ( 4- =BT ° P Bhexarne.
- 4- cyano- 1- ( 4- npid oriesstg OBHBHIAN3EbE Uqlid Ia@mnme dielectrics accordmg to the

4-cyano- 1- (pfkesmsopnenqoyi oxyphenyl ) - | ohexane, 20
4-cyano-|-[4-(]1- 11, t hyl propyl oxy) Eﬁf?&lﬁ/?] --cycl ohexane

4-cyano-| - [ 4- (L= [ but yl oxy) - phenyl ] - cycl ohexane,: . ..

4-cyano- 1-[ 4- (&-pmtltyyvb h—aenyy)—iphw V) wthﬂemarggd 4- cyano | - _ _

[ 4- (3 get hyl ped¥tppt t%m-% lo DpiiLLrs e doh?:;m 25 e
4- cyar? 1-[4- (ﬁ @Fsh ]e ﬂ'ﬁn fﬂy} exane, 4- cyano- 1-

 [4-(1- et hyhRg Mﬁv@m@wﬂh@ﬁi%{r},pycoyakfotwm&eleéﬁhenfaahismmu&unpI es descrl be
“liquid crystwal |m maicroll ehte alistanesis dighraperineable E;W@ @roped. Polmse;ggé@ént i nvention:
20 Exanpl e Spivjme s vehage &f b Vs e appa betgesg e lccpfies appears.to be

~4-n- pentyl - 1- (4- cyanophenyl) -cyclmhapage, .25 parts by vvm ght A
©4-n-heptyl - 1- (A nsigtae@phenyl ) - cycl ohexane and 25 - 35 parts30by -
~wei ght "4-n- but ony 1- (4-cyanoph ' 25 "has

? h
"a posi tive dief% : 3%5

nematic cel ' % fared B tyk
- crossed pol ari 3pars by wighn clofepk arg
el ect r¥des app@ampetstly Wrishy dM-dERS 6320 A mixture of:

30 37.5 part ) gm 4,1&-,;;@{1&)(! "-a._w,kg pﬁwna&ane 25 parts
by wei ght 4;};@?; L :2% o Iw)he a—l@xﬁ pmenttelbc-by wei ght =
4-nbut yl oxytrideédftbnyaﬂabfhenwp)leg}“@l mameaféxﬁé{ b‘}‘emwﬁt‘hechol esterol ,
pel ar gonat e diglegricypresent betweer thse
4-N, N-g§ et hyl anmi nophenyl - azo- 5- ni gda@ple 7hi azole . . . - 35 is, a8 ;
dielectric in Anhtrq:uioﬂ crystal cell with 15 ni cron pl at e di st ance, Ritece
pl anar - cholesterlc e d an hi bi | ue col our. Wen to
opposi t ey- Iy|n p’ m sgf_‘? o8l 1 there is applled an
alternating voh hﬁnﬂ:hﬁ@&-ﬁycbﬁexidﬁ,e dielectric present T
et vecy LNeRs Siaihd G %, BRRSHehR die bf AR RSO 1A, ¢ dislectic. 45
Exanpl iaﬁsotro of+101andav1scos1t;of21£c[1%:t20°c . A"m xture of: 29 parts
by wei ght 4-n-pr opyl -I (4- cyanophenyll)a cycl ohexane 41 parts by wei gl
4-n-pentyl - 1- (4 cyan henyl) cycl%‘H&‘R fe” and 30 parts by vei ght

t he area betig/een the
o—@emtro)-thlazole

4-n- heptyl -1 - 8 henyl ) cl ghexane,- - _ o
' 30 parts by weight 4-n-octy oxy-4'- cyanoblphen 1, - R o .
50 21 parts by weight 4-n-propyl-1-(4-cyanophenyl) -cyclohexane, : . . 50

28 parts by weight 4-n-pentyl-1-(4-cyanophenyl)-cyclohexane and -
21 parts by weight 4-n-heptyl-1- (4-cyanophenyl)—cyclohexane, -

has a nematic phase in the temperature range of from 7°C ‘to .+56°C., a dielectric
anisotropy of +11.3 and a vxscosxty of 29 cP at 20°C. S _



45 has a nematic phase in the tenperature range of fromf[err], a
dielectric 45 anisotropy of + 10.1 and a viscosity of 21 cP at [err]
Exanple 8. A nmixture of: 30 parts hy weight 4-n-octyl oxy-4'-cyanobi phenyl

50 . 21 parts by wei ght 4- n- pr0pyl B -(4 cyanophenyl) cycl ohex ,
50 28 parts by wei ght 4-n-pentyl-1-(4- cyanophenyl) - cycl ohexam rts
by wei ght 4-n-hep nyl ) -cycl ohexane, has a nenaf in
the. tenperature: rmummmﬂmﬂm a dielectric anisotropy of + 11.3 and a
viscosity af 29 cP*at€¢20C % s9 « 1,531,405 _ 9 :

1, 531, 405 ' VAT VECIATT TS

Corrpcm-nds af t he %MLMﬁE%ﬂdfomﬂgrﬂ n-one of the synbols [err]
represents a cyano group and the other—epre- sents R, OR, OCOR or OCOOR,
in which Ris an al kyl radi cal 'cont?,aﬁzo 12 =~ 5 carbon atons. 2.

Corrpounds -according to a| m.,1 S Corrpounds
accordi nghg o cl 2p i' ORN Ymb"(% 5,;1“3"1%@@ %‘g%g‘ﬁ‘;ﬁ%ﬁ E%gre yonly sne
chai n branchi ngcarb'bﬁ)atoms oun s according to any ef the preceding
cl ai.ars, wherein [e#

n d
gﬁ;gﬁ'@.@ S T 8 S e ”2&3. ng 1o

of .'_cl"'ai m 1 tov\ﬁ,1 '
claim4 onob5 er‘ﬁ'(ﬂ mgsdodﬂy &T@Uprd:e&naclﬁfns,cﬁete&& is a cyano . 10

4-n-Pentyl -1- (4sregpanop en I) c ohexane

15 8. 4-n-Propyl - @e’; %&g "*}%. Adhd W ﬂngew;wmwulg

4-n- Butyl 1- (4 éj(.aﬁo c&o 4 or ’0 e other side group 1is R or

4- n-Hexyl - 1- (4- cyanophenyl) cyclohexane :

4-n- Hept yis 1- (4- cyhﬁeﬂcetm ' 12. SN L
4-n- But yl oxy- 1- (4- ' v (e) e - 20
13. 4-n-Pent anoyl omy;;.;,_ gﬁﬁ Q@hexane. 14.

4- Cyano- 1- (4- pent ylipke: clolké‘xanePr ocess for the preparation of

conpounds 2f t he g n becﬁ'gﬂ substantially as 20
her ei nbef ore descr 4 E" cxan 16. Conpounds accordi ng
to.claim1l1l, whenevet p m@ﬁg&ﬁdsaaqﬁg general2i5mlu&gg1¢eﬁ il ai m 15.
17. A liquid cr9smal, Isubmtdlyedselc@mbe@rc eapliiedast two- | i quid
crystal | i B® com qulgo"ndatm@agtm e F’hg"&YeHP{?Eﬂ‘iﬂcﬂYéPﬁB‘°‘E§|“ng‘da compdund .
of the general PBrHREdiaven e SHEID chopiAidy o lest ono bl cofeitl 0T YS! 1 e
di €l'ectrics accpcrndnts;gt teast @hﬁbfnsaﬂi?qomﬁduaﬁi @éompodd of) e Geritral fodkutbef or e
descri bed and ell mclfm!ebl V NER SHI PLEY & CQ, . Chartered Patent Agents
Rugby Charbers, % ‘HGFF““WE:deS‘QJl Aiatpntially; g5 hegejgs -~ 30
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