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Jfrﬁﬁfﬁﬁwﬂiéblay el ement, thereby having a bad influence upon the current

~,value, specific reS|st|V|ty val ue and the resulting dlsplay contrast. The
~drawbacks of ‘conpounds having suchERM®HMB! consist In, in the case of the

passi ve node, causing increase in the current consunption and reduction In
t he spe0|uugpneaum§mmyty to lower the reliability in the elenents and In
- the aspect of display characteristics, causing display unevenness and con-
trast reduction, and further,. In the case of the active display el enents,

-havi.ng a l'arger influence upon reductl hﬁ,reliability of display - -
el enentss than that in the case of #he i splay elenents, coupled
‘with the Influence due to the drive current two-term nal '

orthree-termnal el enents,. thereby causing increase In the current
~consunption and reductionin the specific resistivity. In particular, the
reduction MAPNRSERE® i c resis- tivity has further often a secondary. bad
- effect 1Bf reduci ng the display contrast. At present, however, nost of
conposi tions containing no CN gro having ail "t termnal group or at the
side chain thereof are Insuffi@ CHieCat Fthe drive vol t age
‘among the various specific features~of the conpositions. Thus, the | ow
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R-' .CO0o- ~F - R-CJOCOO -CF i0 (USP No. -
4,340, 498) R Kj){-COo-F>-F - 15 In these formulas, R represents a |linear

al kyl groéup. Mstof these conpound§PRAY¥H3RB_N reported to be liquid crystal
‘materials having a relativelygood stability and a high reliability, but
they have a relatively small As value of _about +3 to +5 and liquid crystal
-conposi tions consi sting orROm ¢oNpopnds have-a small As value to
.make it inpossible to reduce @Trive vol tage. 20 SUMVARY OF THE | NVENTI ON The
object of the present invention is to solve these problens and provide a
conpourfd havi ng a superior ‘st abidkt nd a | ar positive As value. 26
The present Invention resi deR?@-@#@@@b@q& derivative expressed by
the formula F 30 RAA ZB Z2 F) F wherein R
represents an al kyl group of I to 10 carbon atons and one - CHx- group or
two not - adj nt, .- - 35 groups present In said alkyl group may be
_.r'e.pl-acé?j-b ggﬁ%t403ﬁ18?§#&/or -CO group and/or -COO group and/or -CH=CH.
group, -A- and -B- each represent 1, 4-cycl ohexyl ene, 1.4-phenyl ene,

pyrimdine-2,5-dlyl or 1,3 ' ~HVFN\l Jepresents 0, 1 or 2, m
represents 0, 1 or 2 and ?;h'm a 159%)@E§:h represent -C0OO-, -0OCO,
c CH2CHgg- - OCH2-, -CH2O, -CH=CH or a single bond and Z' and Z2 may be san®e
or di f f er ent in tRé3s foPmildsiiR reihresdnsd IRbar aRPBAGH.L | ON cont ai ni ng t he above

tri f 1 uor obenxes efthkes torpbindchavelibetlegoet fobe kduldciiybthl Tnafebibls Havitirbibtibiizhdod stability
ENVBODI VENTend Abigh deliabitity inotheychaed a rblatively amainak ealuelof gbouit #3100-6 artliSiqui¢rystet Gopoditiond he
f\o¥ | owi ng doosistiog ey of thegeclompaunds hansrd snedh agivaluéd € make it impossible to reduce drive voltage.
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(1b) - EFSUMMARY QFSTHENVENTION

The object of the present invention is to solve thése problems and provide a compound having a superior
stability and a large positive As value.

25 The present invention resides in a iriflucrobenzene derivative expressed by the formula
_ . F
A R-@A-)ZZ’-@B'Q-ﬁzz-Q’F €0
’ ) ’ . F ae
N 'M'u-e'rein R 'represents an alkyl group of 1 to 10 carbon atoms and one -CH,- group or two not-adjacent -CHz-

35  groups present in said alkyl group may be replaced by O atom and/or -CO- group and/or -COO- group and/or
-CH=CH- group, -A- and -B- each represent 1,4-cyclohexylene, 1,4-phenylene, pyrimidine-2,5-diyl or 1,3-di-
:. oxane-2,5-diyl, { represents 0, 1 or 2, m represents 0, 1 or 2 and f+m=1, and Z' and Z2 each represent ~-COO-,
p - =0CO-, -CH,CH, , “OCHj-, -CH,0-, -CH=CH- or a single bond and Z! and Z2 may be same or different, and a
o “ " liquid crystal composition containing the above trifluorobenzene derivative.

4-'0 - DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
As the compound of the forrﬁula (), compounds expressed by the following formulas la to li are mentioned:
- - Fooo ) S
R —O— z! —Q- F - (Ia)
F
60
F
o LA Z"QF (Ib)
F .
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above. Anong the conpounds -of the above fornul as, exanples of particularly
preferred conpounds are .ex- co pressed l«by the following fornulas: P. -
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In these formulas, R, Z1, Z2 and m are as defined above. -
Among the compounds of the above formulas, examples of particularly preferred compounds are ex-
s0  pressed by the following formulas:

o R—O-Q—F (laa)

F



35 F 40 F R{  C H2CH2CF . .
Fo . (lea) F55 7 EP 0 387 032 Bl F RC OO =

"_"(;. 'J"eb"ﬁ 5« EPO3§70R2BY F R{ CIItC -1t CH CH,
F(f a) 200 F25 R jCH2 CHz-< COO F  Cub) RF -
~~~~~i~~( lga) F R <j-CH2CH2--2F ( Igb) 0o
F 45. R FCO ~- " Plga) F 50 F R---&CH F
- bha) U5 . F Sl
ot e R-O—CH:CH:-Q—F  (Jab)
F -
) .R-@—Q—'F ) (Iba)
o RATATAS, (lea)
20 \F
25 ) .F
R"O'COO‘QF - C (lae)
EUR :
= r-O~<O-O-F | (1da)
40 | F
| R< cnacm-OQ-F (]db)
45
» R~ O~ -CH.cH, L 5-F (lea)
\
F

(1db) F 45 60 R_CH CH2-H.,



= 5C v - . 8 EP O 387 032 Bl F ROOF (I'hb) 6
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@) 15 F Cub) 20 F In these fornul a?“?ﬁr“éb?bsents an al kyl group of | to 10
carbon atons and one -CH2- group or two not- adjacent -CHr groups present
in-the al kyl group may be replaced by O mtom and/or -CO group andlor -COO
25 group and/or JLCHFC gr]up and particularly preferred to be a -
| i near _al kyl group g a@-&?branched al kyl¢ Byp. The

conpound of the formula (1) havi ng a branched al kyl group Is” nore Inportant:
. In son® cases for having an inproved soﬁﬁblllty I n conventional |iquid
.crystal bases, and particularly when such a com pound |Is optically active,
it is inportant as a chiral dopant. Such -a kind of branched group has at.

““riost” one branched chain. |o The preparation of the conpound of the present.

‘inventon will be described. it may be carried @ut according to the process
disclod®d in the agg Rgﬁgli ra e f the prior art. Forexanple,
compounds expressed b 3 GHpy Fdb may(becdespectively
- obt ai ned by sub- jecting the correspondi ng ketgne derivative and a Grignard
reagent obtained froml-brono-3,4,5-trffluorob&n- zene to a coupling
eactiqp to obtain an al cohol derlvatlve foll owed by subjecting this
tohol derivative to de- 35 hydration reaction In the presence of an
acidic catalyst such as mneral acids e.g. sulfurigracid, hydrochloric
acid, etc., Lew s ‘“g:e*qzﬂﬁ dr al um num ride, ferric chloride,
ti¥ani um tetrachl o et ‘%'@' GH=sCH Fer(dsﬂd)‘ onic acid, .
p-tol uemesul fonic acid, etc.,-to obtain a cyclohex e derivative, and
succes- sively subjecting it to a catalytic reducti*on in the presence of a

catal yst such as devel oped Raney nickel, pal- |adiunfcarbon, etc. to obtain
a cycl ohexane derivative. This preparation is Illgstrated by the follow ng
equations: 40 45 50 55 _
R R CHzCHz—O.-coo-Q-F (1fb)
. . F
o DOYAYAS S (Iss)
o o F
R'O‘CH:CH:'@'Q‘F (lgb)
B , F
p - Foo
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80
N F
rR-{ F (Iha)
N
5 F
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In these formulas, R represents an aikyl group of 1 to 10 carbon atoms and one -CHz- group or two not-
adjacent -CHz- groups present in the alkyl group may be replaced by 0 atom and/or -CO- group and/or -COO-

. group and/or -CH=CH- group, and R Is particularly preferred to be a linear alky! group while it may be also a

branched alkyi group. The compound of the formula (I) having a branched alky! group is more important in some

" cases for having an improved solubility in conventional liquid crystal bases, and particularly when such a com-

. pound is optically active, it is important as a chiral dopant. Such a kind of branched group has at most one

branched chain. o
The preparation of the compound of the present invention will be described. It may be carried out according

" to the process disclosed in the above-mentioned literatures of the prior art.

For example, compounds expressed by the formulas laa, Ida and Idb may be respectively obtained by sub-

zene to a coupling reaction to obtain an alcohol derivative, followed by subjecting this alcohol derivative to de-
hydration reaction in the presence of an acidic catalyst such as mineral acids e.g. sulfuric acid, hydrochloric
acid, etc., Lewis acid e.g. anhydrous aluminum chioride, ferric chloride, titanium tetrachlonde, etc., organic
acids e.g. benzenesulfonic aclid, p-toluenesulfonic acid, etc., to obtain a cyclohexane derivative, and succes-
sively subjecting it to a catalytic reduction in the presence of a catalyst such as developed Raney nickel, pai-
ladium/carbon, etc. to obtain a cyclohexane derivative. This preparation is iliustrated by the following equations:

F:F2-10-F F | aa'
l.Laa .18 F R _ 0 + Br RR03870328F F F
F 28 RF F-R(JF-

FF F I da'

. lda 30 R-KJ-CH2 CHI - KJ. ,I{ - F 40 - MC
Hs R R (9CH CHa2DF F lObéfﬁb re, when an
oxj dative dehydrogenat—e- SRR ~uc as chloranil, Is reacted .
wi th cykl ohexane derivatives exprgssed by the fornulas laa', lda'" and Idb

“at the reflux tenperature of an inert organic solvent such as t ol uene, _
xyl ene, etc., compounds expressed bythefollomnng formul as I ba, Iga and | gb

.. Jecting the corresponding ketone derivative and a Grignard reagent obtained from 1-bromo-3,4,5-trifluoroben- . .



- .EP.0.387 032 Bl F | aa' R ™ . F 5
"Flba-10 F | da' R EF 15 -
"F Iga 20+F 1db' -~ R.-<TJ- CH2CHEP0387032B1 : 'F 25
F ,gb Further, the conpound expressed by the fornula Igb Is obtained by
- _reactl ng 3,4, 5 trifluorobi phenyl with 30%. a substituted cycl ohexyl acetyl
s

chl ori de (see USP No. 797, 228) | resenceQf alum niumchloride to
ob- -tain a ketone 'o(e+ fB) PQ@. dedhg—t hi s derivative.
Further, a conpound b he .f'orrru aTec n aI so be obtained in the sane

manner .8 Further, conpounds expréssed by tRe fornulas lab, lea and Ifa can
be obtai ned by subjecting a substituted cyclohexyl acetyl chloride and a
Grignard reagent prepared Fyom 1-brono- 3,4, 5- tr|F1 uor obenzene to a coupling

35 reaction to obt et one- Harlvatlv urther reducing this .
“'derivative (see BCh o8 ‘2‘738’( ocess is illustrated by
the folf owi ng reaction €q |ons R---4CHzCOCZ + Brvg9 F -
- F R-<DCHaC - 4F-~ R—QCXz --FO
F lab 56 * I : I EP O 387 032 BI
= aa aa .
N
S | F
o R~ X =0 + BrM-g-Q-F
_ 20 ' F
[da' Jda
30
| F
“ R~ )-CH:CH:< =0 + Bng-Q-F —_—

, F
[ab
4 . *
R~ _)-CH:CH. -QQ— F
F
50 [ab
Here, when an oxidative dehydrogenation agent such as chloranil, DDQ, stc. is reacted with cyclohexane
derivatives expressed by the formulas laa’, Ide’ and db’ at the reflux temperature of an inert organic solvent
such as toluene, xylene, etc., compounds expressed by the following formulas Iba, Iga and Igb can be obtained:
55 .

10



RjB-CcHzCcoOOt + BrMy 4tF F F F 16 -
FR + . C CH2 CHz2F F | ea 25

F R— >CH2CH2- K79CHaCOCZ + BrMy- C FPF3‘§(93?33110 RC- CH2CH9- CHSCH2G-  F- F
40 R CCH2 CH C H2 C H2z F *Ifa 45
Cbnpound expr.essed by the fornula Ica can begxobtained by reacting a

substituted cycl ohexanone (see Japanesg patent application |aid-open No.
Sho 57- 167934/ 1982) \iagh a—ergnarR—Zcdéhi\pFepared from 1-bro-

" mo-3,4,5-trifluorobenzene, followed by~ t he=sane nmanner as that for
obt.ai nifg conpounds expressed by the fornul & Iba, Iga and Igb. This

process is illustrated by the follomﬁnq reaction equations: 50 65 12 -
"EP 0 387 032 Si F - :: -: R -~ C» BrM 4F c5
“Fa F - F R F
R F 10 E F F.
R A
\/ 15 . ' r
o | [ga
'\/.
20
L .
| [ab ROCHzCHzMF
“;i . _ P
) e ) Igb

- Further, the compound expressed by the formula Igb is obtained by reacting. 3,4,5-trifluorobipheny! with-
30 asubstituted cyclohexyl acetyl chloride (see USP No. 4,797,228) in the presence of aluminium chloride to ob-
tain a ketone derivative, followed by reducing this derivative. Further, a oompound by the formula lec can also
be obtained in the same manner. .
L Further, compounds expressed by the formulas lab, lea and Ifa can be obtained by subjecting a substituted-
\-/ ~_ cyclohexyl acetyl chloride and a Grignard reagent prepared from 1-bromo-3,4,5-triflucrobenzene to a coupling
35 reaction to obtain a ketons derivative and further reducing this derivative (see J. Chem. Soc., 2756 (1952)).
The process is illustrated by the following reaction equations:

| - F
“ R-O-CH:COCL + BrMs—Q-F —_—
F

45 F

RO-CH:C-@-F - R-O-CH:CH:-Q—F
F
B lab

1"



dca i > - 15 Conpounds expressed ‘by the fornulas Iha and ihb can be

~obtai ned by reacting an am di ne hydrochl oride prepared froma nitrile

~derivatiyve, 1-brono-3,4,5-trifluor®edBhccording to the method

“tHi's€l'osed I'n Og. Synt, Col. Vol. 1, P6 (1941), with O-ethoxyacroleln In

t heé .presence of a base .such as NaCH, KOH, netal al - Foholates, etc. This.
- a

process is'illustrated by the follow ng equation:

"HN R ‘a ‘; =16 F —

F25 H2N .
CFF] RAF m OKI~F - - I~~ha * ~F~Base (m Oorl F 40
- R~~~F F rn-i- F I hb 45 Conpoundsexpressed byt hef ormnul as

‘|'aand | i bcan beobt ai ned bysubj ecti ngabenzal dehydederi vati ve prepared by : _
..r.educi.ng..a .benzoni trile_derivative S d a substituted propanedi ol prepared .- -

according to aqy i i esa.pat,ent application |aid-open
P expend Ror

~ No...shd® 55- 8558 e condensation re- action in an i.nert ..

-organi ¢ sol vent such as benzen tol @ne, nethylene chloride, etc. and In
t he presence of so an acidic cat-al yst such as mneral acids, Lew s acids,
organic acids, etc. This process may be illustrated by the foll ow ng

" ‘reactiggp equations: 56 13 EP O 387 2 Bl CH20H

f\£~~F mon'léit'O:@jC%elC&fzo F
o F
= 20 [ea
28 _ | F
| R~ - CH.CH:~_)-CH:COCL + Ber'Q-F
| <
30 .
— R O-CH:CH:~{ -CHC{»-F ——
e R'O'CH:CHz"O'CHzCHz'Q'F
Ifa
45

. Compound expressed by the formula Ica can be obtained by reacting a substituted cyciohexanone (see
Japanese patent application laid-open No. Sho 57-167934/1982) with a Grignard reagent prepared from 1-bro-
mo-3,4,5-trifluorobenzene, followed by the same manner as that for obtaining compounds expressed by the
formulas Iba, Iga and Igb. This process is illustrated by the following reaction equations:

12



\) F | m:01'5H+ . |. ia (meO orl)

FRR

FX'R( - ' m= 2s _

| i'b Gonpotinds expressed by the forﬁ%?%"%ﬁ" leb, Ifb and Igc can be
obtarned by reacting a carboxylic acid chloride with 3,4, 5- trifluorophenol
[

n.an-lnert organic solvent and In the presencd of a base such as pyri-di ne,

gt c. This proc s It+ostiated by the
~fallowi'ng reaction ek D RH<[B g FFr 55— |

di et hyl ami ne, triethyl ag
0 F F 40

. ROCOO-FFlac 45 F
-R-O[D-—5CCt + HO F 5 ' F£14 EP 0 387 032 91 F 5
F leb 10 F R--> CH2CH2- <DCCZ + HO F---- .15 o
F~~~~~~ 20 R'Q HaCH. Jp QO F - FF
S P P
' [ea
\/ 15 Compounds expressed by.the formulas lha and thb can be obtained by reacting an amidine hydrochioride

prepared from a nitrile derivative, 1-bromo-3,4,5-triflucrobenzene according to the method disclosed in Org.
Synt., Col. Vol. 1, P6 (1941), with p-ethoxyacrolein in the presence of a base such as NaOH, KOH, metal al-
L coholates, elc. This process is illustrated by the following equation:

A
20
1;?. HN _ F
i
__ Et-0- CH=C-CHO + HCZ ?MF
25 HN F
| F
® N
o R‘C%‘Q‘F m=0
N F
_ ._ _ o Base - ] lha T
Y (m=0 or 1) : F
40 R{ F m=1
N F
b

Compounds expressed by the formulas lia and lib can be obtained by subjecting a benzaldehyde derivative
prepared by reducing a benzonitrile derivative and a substituted propanediol prepared according to a method
disclosed in Japanese patent application laid-open No. Sho 55-85583/1980 to a dehydrative condensation re-
action in an inert organic solvent such as benzene, toluene, methylene chioride, etc. and in the presence of
50  an acidic catalyst such as mineral acids, Lewis acids, organic acids, etc. This process may be illustrated by
the following reaction equations:

86
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12580 . R QCH O.+00 - : - F
30R-®@ < cco-QF F~~ Ifgo 350 _ F as
" ~~~~F 40" These conpounds may al so ERO#R7@B2BLd according to other processes
than the above-nentioned ones. The liquid crystal conposition of the
present |nvention conprises 2 to 25 conponents, preferably 3 to 15 45
.conponent s cont ai ni ng 2Odhst one of the conpoud®s of the forrmula (1). The.
constituting conponenﬂs ot her than_t he ou oftheformula (1) are
~preferred to be neRar CHubst artteD B e sel ected from known
subst arfces bel ongi ng tlo the group consisting of oxybenzene conpounds,
benzyl i deneani |l i ne co@HpOHds, biphenyl conpounds, terphenyl conpounds,
phenyl - .or cycl ohexyl benzoate conpounds, phenyl - or
~cydohexyl cycdohexanecar boxyl at e conpounds, phenyl cycl ohexane conpounds, = .
‘cydohexyl bi phenyl com 50 pounds, cyclohexyl cycl ohexane conpounds, '
-cycrohgiylnaphthalene conpounds, 1, 4{bi scycl ohex}l benzene conpounds,

4, 4" - bi scycl ohexyl bi phenyl corrpounds ﬂghgﬁﬁDp {m_di ne conpou%Fs or
.daawzﬁg

cydohexyl pyri m di ne conpounds, phenyl dhpounds = :
cycdohexyl pyri dazi ne conpounds and their Oxi conpounds, phenyl dl oxane
.Egnpoqus or .cycl ohexyi dl oxane conpoEnds, phenyl ¥1, 3-di thl an conpounds or
cycdohexyl - 1, 3-dithian_cgnpounds, 1,2-diphegy£ethane conmpounds,
1- phenyl - 2- cydohexyl et h&he conmpeunds} and 1,2°°55 - .di cycdohexyl et hane
ggﬂpounds,_and in(:;1_1%)1r;§,\ocaseg‘{J fal ogehat ed stil bene cgonpounds, benzyl phenyl
er comnpounds, twof'an céﬁb ﬂds and|substituted cinffam ¢ acid conpounds. -
The nogt inportant conpounds suitabl Ep S gﬁng conponents of the
.liquid crystal conposition of the pré¢sent\.lgv be™Xpr essed by the
formula 1" 15 * - ' 0 387 032 B1
RL-GER (I") wherein L and E gach represent a carbocyclic or
_hetero%%clic conmpound bel onging to the group dqgsisting of 1
-, 4-di stibsti tuted benzenes, cyciohexane ring conpounds, 4,4'-dlsubstituted

* bi phenyl s, | cycl oh . cycl oh | ohexa . 5-di substi tut ed
SRR el il il hotondl e Dsoemied
o ?;.Z_Elc;:(:o es!‘%@@}qﬁn flthyay %“"lﬁ : _;l)%%rgl,s'lll__ afel by thE &g% oquat &) Trgpriine.

: SCHeS-,
- -CH=N - - COO Phe-COO- or a C-C'single bond mhfgein Y represents :

N 2O cez + moLS s
. 3 o) F
e E<O-coo}F
F
| lTac
45
F
| R~ < -cce + Hod S-F
. 80 il g
- 0 F

&5
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“a-hal ogen atom preferably chlorine atomor -CN-, and RF and R' each
~represent an al kyl, an al koxy, an al ka- nogloxy or an al koxycar bonyl oxy
each of Up to 18, preferably 8 car®oh®] and one of these groups may be

CN,* NC, N2, CF3, F, CWor Br. to In nmost of these conpounds, R and R
are d|fferent fronteach ot her and eltHEr one of these groups Is nostly an
~alkyl group or QKEE>XQEEE§B§USO R and R' .nay be replaced by ot her
. ki.nds of substlt ? may be obtai ned accordi ng to known

processes. The conposition of the pregent Invention contains atleastone of
the corpounds of the formula (1) In a“quantity of about 0.1 to 40%

bywel ght. The com positiofegy the present Invention containing at |east
‘one of the conpounds of- the forrmula (1) I'n a quantity of we 10 to 30% by
weight Is particularly preferred. The conposition of the present invention

I's produced in a manner which Itself is conventional. In general, the
consti %tlng conponents are dissolved in one another, preferably at an
el evated tenperature. The present invention wll be desEWibed in nore-

- detail . hy. mey of d not he _caons ed.-to be limted

t hereto. Bﬁ% %ﬂmcﬂékn dGEL poildP Hendt e ExEhpl es nean
fcrystah5|sotrop|c i quid phase transitioft point, crystah-nematic phase
tran3|t|on poi nt and nematic phase-isotr®ic |iquid phaSe transition poi nt,
respectively. - Al of the tenperatures therein indicate OC. Exanple 1 25

"Edeparatlon of 1-(trans-4-pentyl cycdohexyl)3, 4 -trifluorobenzene (a

npound of the for | aa mherel- R Is 06 (Cbnpound No. 1) 30 A
- solutien of 1-br €H§Cf£{ g, 0.051 nol) dissolved in
dry tetrahydrofuran 5 nP?)- was rées ted mnth neS|un1(1 24 g, 0.051 nol)

in nitrogen gas current at about 200C to prepa a Gignard reagent

foll owed by adding to this reacilon solution, a solution of

4- pentyl cycl ohexanone (8.6 g, §B1 nol ) di ssol ved in dry tetrahydrofuran

(10 me?® at a rate at which the reaction tenperature did not exceed 400C,

-re--acti-ng the m xture while keeping the tenperature at 500C for 2 hours,

.cool.ing the resulting material down to 35 roomgtenperature, adding 6N.
hydrochloric acid (5 nf and mater (50 nf 0 the reaction solution,

extractjng a deposi /X gﬁ% tane (100 m), washing the
extract solution with wa r-—'II |t bec ral, distilling off n-heptane
“t'o obtain an oily substance of F ' o

. 1- (4-pentyl cycl ohexan-1-o0l) -3, 535 trifluorobenzene, add- Ing potassium

‘drogen sulfate (2.0 g) to the oily substance, subjecting the mxture to
”dehydratlon reaction in nitrogen gas Ehrrent at 1800C for 2 hours, cooling.
the resultlng nagg_{§£>%§2§_k§proo erature adding 40 water (100 ne)

- nd n=heptane (1 3623“' esulting organic |layer, washing
“tiTl it becane neutral, distilling o n- heptane to obtain an oily

-subst ance of 1-(4-penty|cydohexen 1-y)-3,4,5-trifluorobenzens, dis- solving
-this oy substance In ethygeal cohol (50 ne), adding a developed Raney

- ni-ckel - (1.0 g), subjecting the nixture to catal ytic reduction reaction at

250C under t e atnDs erlc essure ti en absor e
‘filtering Of he(s nggé%?‘( Eé‘i arm'lea ove-mg%gn c:::ss
I agt:

recrys t4§‘| %\' m 'E aqﬁ onents other
_ 1 .(t rans- |)ére x B&A Icgarl hoz seimm:lﬁ'om
nt: u‘:sctarﬁgsr ﬂéﬁhﬁlﬁgqo the group consisting of azoxybenzene compounds, benzylideneaniline com-
. pounds. blphenyl compounds, terphenyl compounds, phenyl- or cyclohexyl benzoate compounds, phenyl- or
cyclohexylcyclohexanecarboxylate compounds, phenylcyclohexane compounds, cyclohexylbiphenyl com-
50  pounds, cyclohexylcyclohexane compounds, cyclohexylnaphthalene compounds, 1 JA-biscyclchexylbenzene
compounds, 4,4’-biscyclohexylbiphenyl compounds, phenylpyrimidine compounds or cyclohexylpyrimidine
compounds, phenylpyridazirie compounds or cyclohexylpyridazine compounds and their N-oxide compounds,
phenyidioxane compounds or cyclohexyldioxane compounds, phenyl-1,3-dithian compounds or cyclohexyl-
: 1,3-dithian compounds, 1,2-diphenylethane compounds, 1-phenyl-2-cyclohexylethane compounds, and 1,2-
85 dicyclohexylethane compounds, and in some cases, halogenated stilberie compounds, benzyl phenyl ether

compounds, tolan compounds and substituted cinnamic acid compounds.
The most important compounds suitable to the constituting components of the I|quld crystal composition

of the present invention can be expressed by the formula I'
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~was gonfirmed by IR and NMR The follow hg conpounds were obtained In the
game manner as above: 50 56 - EP 0387032 Si Conpound No. c - 2.
1-,(Trans- 4- met hyl cycl ohexyl ) - 3, 4, EPO 387 pR&Alobenzene. 3.
1-( Trans- 4- et hyl oycl ohexyl ) 3,4, 5-trifl uor obenzene 4.
. 1-(Trans-4-propyl cycl ohexyl ) - 3, 4, 5rt@-EIRIOr obgnzene 10 5.
-~ 1- ( Tr ans- 4nérbih K by édaah Risigbent Scafthobyclicrdr fidteracyclio eorapevel bélonging to the group consisting of
1- (Tr ans- 4 4bumbetifigse benaeney, cycidbexinérirgrobhpaundsohdisestiuted biphenyss, phengicyclohexanes,
1- ( Tr ans- 4ydvh@iyigyoiohiedandsc2sdijub@intadhaphtiialenesoditidmnanbiiieles, tetrahydronaphthalenes, qui-
- 1- ( Tr as- 4 namtingb andaétmhyioniiyazgings, GTepraseits GHEGHR-APIEN-9-CH=CY-, -CH=N(O}-, -C=C-, -CH-.
1- ( Tr ans- CHpoEPHRy-CHEReR0IS)-CHals, CHN:, FGARPhetfe() @ral-Sgingle bond whesein Y represents
1- ((Tr ans- 4helnasp atoycirefbrebly ehjoriae aforsorP§ anddy endch asheerseantan alkoh 2 glkoxy, an alka-
Prepar at i opyliasy oren elkpxyppehonyigxy; pash eIt 8eprsfprbiy8 gatbon atame and.one of s AINDP T B8 1 o
(a conmpou®hh N6 NGaeLFudy AR | ab wherein R | CAH) L Conmound Lok
~ Trans- #- put VFMI%W%‘QE‘#N@R@H?E#@BW il rw ey f:sz thu a':i n
dry tet ra esle(ﬂ‘ ﬁ‘!‘:&?{" :eo on mpérdziaroen 0 cbggzs%er :flﬁ&s oﬁl'?ofﬁ?a p%fn@ﬂly @dﬂn t d )
N gcofut?gg' t?ﬁs e% .819 thé %{?%?&t ﬁ’onﬁa in a glidht ?thﬂwtdﬂ%d% Bywelght. THAE6MNY A
(259 . on lr | tlﬁ\}%ﬁvfl’ ! ntﬁrgﬁ%fe ofvd & e bompoaiids-opthd formdia (1 1h &l Qi@ BrZ ene
fop ,g’hug' ggﬁﬁ%b wélgHtis BErhi@ aégnﬁ'ef Bl bdhBobion®dft8e prébedt IdvBntiBib producé in a manner
r-ahydr Qjlih R4 jsTonvantiofdi.8n Generd)ing Borlstititing Bepohed® akedIgaGIvaatinisne andthbr,pedferabiyc eed
- 109C, I €2Gh ad Wibvhtoftefberbtie € at 5C or lower for 2 hours, adding 6N .
hydr ochl or | Crriaredertt ibbenBn)wilpsadiesteiediin rickbtaiby weyof Examples; utiiisbovldswot hetconsirued
extr act i ngo G IfkeRbreRd 0i |y substance with n-heptane (100 nme), washing the
extracko 85 ©SOpdiLiGN putittahd K-l plaint inttkese Ekamiples sgarcasyatzl-isoffopic/igid phapedmansiiign ppinth
‘wat er tff lcrysiaknenatid ihag tandition péeeadmematiaheseHsotrais lianid Phape transkionraink [rePestyalYu m
sul fat.e,- mlst.mélempgaturbithnreméqdioatnéc-f rom the n-heptane sol ution, and T
recrystallizing the re- sidue fromethyl alcohol to obtain
1- (trans- £xampled cycl ohexyl acetyl)-3,4,5-trifluorobenzene (21.0 g). Ci

:.__poi_nt: 282. 80C. This conpound was dissolyed in ethyl acetate (100
fol 1 owed . HRreramstion 1-gunetrPeantyipyeiohondl- 3 P-HlrorbPnziies i fate (0.5 g), subj) ecting

~the mxture to a catalytic reduct] t 3 at i :
-absor pti or(a&%“"°“'l9é’5§'88’,¥m'f'? |op ¥ ?ﬂ@k&%ﬁ?ﬂ@g‘g‘{“ﬁ?s‘g[ﬁ af ?e; mcf)lnp: e{]iygaog?nt he

react 'ngg{: AN aciohdh G lerdteb-3 L Euh EREbAA (367 0B mbifuiddoiddi ary ARbHGarBifah 65} | on

- treat t to

. W agnesium (1.24 g, 0.051 mol) in pitrogen gas current at about 20°C to prepare a Grignard
- 1-(trans- R e g o achorPichilior, b UBKOR BBty jcloRe¥ndnd &.6)s, 0)051 ol
"7 7 dissolved in dry tetrahydrofuran (10 mf) at a rate at which the reaction temperature did not exceed 40°C, re-
N acting the mixture while keeping the temperature at §0°C for 2 hours, cooling the resulting material down to
36 room temperature, adding 6N hydrochloric acid (5 mf) and water (50 mf) to the reaction solution, extracting a
-~ -~ deposited olly substance with n-heptane (100 m{), washing the extract solution with water till it became neutral, -
' ... .distilling off n-heptane to obtain an oily substance of 1-(4-pentylcycl0hexan—1-ol)-3;4',_5-trlfluorobenzene, add-
\/ ~ ing potassium hydrogen suifate (2.0 9) to the oily substance, subjecting the mixture to dehydration reaction in
B _nitrogen gas current at 180°C for 2 hours, cooling the resulting material down to rQom temperature, adding
40  water (100 mf) and n-heptane (100 mf), separating the resulting organic layer, washing till it became neutral,
' distiiling off n-heptane to obtain an oily substance of 1-(4-pentylcyciohexen-1-yl)-3,4,5-trifluorobenzene, dis-
solving this olly substance in ethyl alcohol (50 mf), adding a developed Raney. nickel (1.0 g), subjecting the
mixture to catalytic reduction reaction at 25°C under the atmospheric pressure till hydrogen abisorption ceased,
o filtering off the Raney nickel after completion of the reaction, and recrystallizing the residue from ethyl alcohol
45  toobtain 1-(trans-4-pentylcyciohexyl)-3,4,5-trifluorobenzene (2.2g, 7.74 mmol). C-l point: 16.7°C. Its structure
was confirmed by IR and NMR. o
The following compounds were obtained in the Same manner as above:
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- poi-nt: 8A.4C. The foll ow ng conmpounds were obtained in the same nmanner as

. above:*. 4 - Compound No. 12. -

1-+(t r-ans- 4- met hyl cycl ohexyl ) - 2- ( 3, EP 8387032 BY yor ophenyl ) et hane 13.

- -1-(trans-4-et hyl cycl ohexyl)-2-(3,4,5- trifluorophenyl)ethane 14. :

~ 1-(trans-4-propyl cycl ohexyl)-2- (3,4,5- trifluorophenyl)ethane 17 EP O
387 032 BlCédpound 1-(trans-4- pentylcyclohexyl) 2-(3,4,5- '

trifluorophenyye}ethane 5 16. 1-

(trans-'4- hexyl yclohe -_trifluorophenyl)ethane 17

e ey o dad= { it dyeians -oaywsraﬂmromnzeneﬁ

e T E et #%cycéém“&wfoz* %Li}f S A R R ERAY 8 ane 20
‘1 (trans-4- decylcyciphfgaéé é%é{%é##%ﬁ# rfugugpg)éy :¥§fﬁi ng%ﬁ%”ple 3

. Preparation of 4'-pentyl enyl” (d conpou ormul a

Iba whéfein R§s Cotilirran 16%Gx§¥)-3 4,5-trifluorobenzene
1- (4- Pentyi cycdohexon- 1-y1)- 3,4, “tri f| uor obenzene as an | nternedi at e

obt ai ned i n Ex@Gnpl el4(Tiang-4wiexi kyatdohkxyl hed ,dnsS-txd fimordbanzened by
addi ng chloranil (4.5 9), reactlng the m xture under reflux for 10 hours,

cQoJ i ngs t he re%ult|¥m)?ﬁﬂ4§74ﬂ QRﬁMiQXF#Qhﬁﬂﬁkﬁnimﬁmﬁnﬂ?iﬂﬁﬂQﬂQhﬁM}&@Bf t he
Gt e arkar T Btueotel B Y AP ks 3t Sl daeteenat or
ilu i agu

be- 35 came neutr a. i dicy < %{Y% BRI, 4T i F1%0,Upahikhe™

offkylene fromthe organic |ayer _
%10, l-(Trans-4~-decylcyclohexyl)-3,4,5~trifluorobenzene

Example 2
25 - Preparation of 1-(trans-4-butylcyclohexyl)-2-(3,4,5-trifluorophenyl)ethane
(a compound of the formula lab whereln R is C4Hy-) (Compound No. 11)

e . Trans-4-butylcyciohexylacety! chioride (25 g, 0.115 mol) was dissolved indry tetrahydrofuran (30 mé), fol-
%0 Iowed by cooling the solution down to 0°C, adding iron acetyl-acetonate (0.81 g), agitating the mixture, adding
B a solution of a Grignard reagent prepared from 1-bromo-3,4,5-trifluorobenzene (25 g, 0.115 mol) and metallic
magnesium (2.8 g, 0.116 mol), in tetrahydrofuran, at a rate at which the reaction temperature did not exceed
. 10°C, reacting the mixture at 5°C or lower for 2 hours, adding 6N hydrochloric acid (10 mf) and water (100
~ m¢é) to the reaction solution, extracting a deposited olly substance with n-heptane (100 m¢), washing the extract
35  solution with a dilute alkali aqueous solution, washing with water till the washing water became neutral, drying
over anhydrous sodium suifate, distilling off n-heptane from the n-heptane solution, and recrystallizing the re-
sidue from ethyl alcohol to obtain 1-(trans-4-butylcyclohexylacetyl)-3,4 5-tnfluorobenzene {21.0 g). C-1 point:
42.8°C. This compound was dissolved in ethyl acetate (100 m¢), followed by adding 5% Pd supported on ba-
rium sulifate (0.5 g), subjecting the mixture to a catalytic reduction at 25°C under 3 alm till hydrogen absorption
4 ceased, filtering off the catalyst after completion of the reaction, and subjecting the reaction solution to a suit-
able purification freatment to obtain 1-(trans-4-butylcyclohexyl)-2-(3,4 5-tr|ﬂuorophenyl)ethane (18.0 g). C-1
point: 8.4°C. _
The following compounds were obtained in the same manner as above:

< Compound
No.

12, i-(trans-4-methylcyclohexy1)-2-(3,4,5-
o0 trifluorophenyl)ethane
13. l-(trans-4-ethylcyclohexyl)-2-(3,4,5~
trifluorophenyl)ethane
14. i-(trans-4-propylcyclohexyi)-2-(3,4,5-
trifluorophenyl)ethane

17



- residue in n-hexane, purifying the solution according to silica gel colum
.chronatography collecting fractions exhibiting a single spot according to

~ thin layer. chromat ography, distil | FQ383082 Bl hexane and recrystal lizing the
resi due fromethyl alcohol -to obtain 4'-pentyl-3,4,5-trifluorobiphenyl (3.2

g). The follow ng ps)npoupdstmg-ﬂkp@?ﬂbydndwmmvws-as above. 40

45 50 65 18 EP 0 387 032 Bi Conpoun

22.

4" -uiethyl-3, 4, 5-trifl uotncbfbkmqﬂhél@l)etmnaat hyl -
4, 5- trlfluoroblphen | 24. pro -3,4,5- trlfluoroblphenyl 25.

16

4" - oct yl -

- S5-trifluor obi pheny. .30 1- (tran -fﬂe&tyﬁ&éf&ﬂéﬁﬂ)-@p@wl FExanple 4 26 .

Preparation of

1-[trafs-4-(trans- 4- propylgyﬁﬁgwﬁéﬁgjm 3,4,5-trifluorobenzene (a
conpound of the formula Ida wherein R I's C3Hr) e(Corrpound No. 31)

‘1< [ Trans-4- (trans-yg propy+ ieddedod ey Xaiadotdly 3, <R-53 J4 fa-uor obenZefne

(2.1 g) was obtained from4- to (trans-4-propylcyclohexyl)cycl ohexanone (

,and 1-brono- 3, 4, 5- te¥ifinoxdphenyl) gthang) I n the same manner as in

Exanplel C-N point: 64.9CC, N1 point 93.8CC Thefollovvlng :
-corrpounds were obtM ned In{transeinnerytmrclehemie2-33 Mo s 5

2.2 9)

v

36

4" But\el -3, 4, 5-tri¥ uorobTb??é#M’4'ﬂ'$xylcwlmé§M1)3'7¢ 44451 uor obi pheny!

27, 4! - heptyl - 4 trlfluoroblphenyl 28
3,4, 5tr|fluorob7' &}X fonyl - 3, " 4,

trifluorophenyl) ethane
20. 1-(trans-4-aecy1cyc1ohexy;)-2-(3,4,5-

trifluorophenyl)ethane

Example 3
: Preparatlon of 4’-pentyl-3,4,5-triflucrobiphenyl

(a compound of the formula Iba wherein R is CgHys-) (Compound No. 21)

"1-(4-Pentyicyclohexen-1-y)-3,4, 6-trifluorobenzene as an Intermediate obtained in Example 1 (5 g) was
dissolved In xylene (50 mf), followed by adding chioranil (4.5 g), reacting the mixture under reflux for 10 hours,
cooling the resulting material down toroom temperature, filtering off.the resulting. deposited hydroquinone der-
ivative, washing the filtrate with a dilute alkali aqueous solution, washing with water till the washing water be-
came neutral, drying over anhydrous sodium sulfate, distilling off xylene from the organic layer, dissolving the
residue in n-hexane, purlfying the solution according to silica gel column chromatography, collecting fractions
exhibiting a single spot according to thin layer chromatography, distilling off n-hexane and recrystallizing the
residue from ethyi alcohol to obtain 4’-pentyl-3,4,5-trifluorobiphenyl (3.2 g).

The following compounds were obtained in the same manner as above.

18



~~56 19 ~ EP 0 387 032 Bi Compound : - "No. 32.

“1- [trans 4- (trans-4-net hyl cycl ohex I%m%clohexyl] c 3,4,5-trifluorobenzene
83.: . 1-Etrans-4-(trans-4-et hyI c;%ﬁ #¥Btycl ohexyl J- 10

-3, 4 Be trlfluorobenzene 34. -

1- [trans 4- (trans-4-butyl cycl ohexyl)cycl ohexyl] -

--3,4,5- trlfluorobéﬁﬂﬁﬁéuﬁé K> 35.

1-[trans-4-(trans-4- pé%hwdcyclohexyl)cyclohexyl] 3,4,5-trifluorobenzene 20

_36 1-[trans-4-(tr 74 qﬁ&*ﬁ&% Ogeﬁygl%¥if9ug§gﬁkﬁhenyl

3,4,5-trifl uorobenzen
1- (trans 4-(trans-4-h yl cyal Q el -
~5-trifluorobenzene 3891?it 1M(t(ré%§§ 4- (’t r'gns%})fg](':‘tog;ﬁﬁiéréﬂ%giyl )cycl ohexyl | -

- -3,4,P5- trlfluoroben?ene439€ pyl-3,4,5-trifluorobiphenyl
1- ttrans 4- (trans-4-nonyl cycl ohexyl) cycl ohexy j- 3,4,45-trifluorobenzene 35

406 i [trans- 4- (tr @8- 4- decputydahdyE-trtFihobelyphenyd
3 4, 5-trifluorobenzene 40 Exanple 5 Preparation of
- (trans- 4- propyl cycl2éhexy4)~Bexyd-3y i, Susrdfilpreabirhentbdnpound of t he

fornula lga wherein R |s C3Hr ound No.
_\1b£4 (q%ans 4- p?n:ylc 'ohe%yLréPE§§HQXQnZItfﬁ%&§EE°§§?SgP¥ﬁorogenzen?
obt ai ned as an Inter - n and.exhi iquid crysta
280, W R T S LB B e o

phases (G N point: g raw
\_ 29, 4'-nonyl—3,4,S-trlfluorobiphenyl
0 30. 4'-decyl-3,4,5-trifluorobiphenyl
Example 4

25 Preparation of 1-[trans-4-(h‘ans-4—prdpylcyclohexyl)cyclohexyll-s,4,5-trif|u6robenzene
~ (a compound of the formula Ida whereih R is C3Hs~) (Compound No. 31)

T -[Trans-4»-(trans-4—propylcyclohexyl)cyclohexyl]-s 4,5-trifluorobenzene ( 2.1 g) was obtained from 4-
. 80 (trans—4-propylcyclohexyl)cyclohexanone (2.2 g) and 1-bromo-3,4, 5-tnfluombenzene { 2.0 g) in the same
‘manner as in Example 1.
~ C-N point: 64.9°C , N-I point: 93.8°C.
3 : The following compounds were obtained in the same manner as above:

~
35
40
45
50
56
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'mat eri-al, -(trans-4-propyl cycl ohexyl)-3;4,5-trifl uorobi phenyl was

‘obt ai_ned. In t he sane manneras In ExanPIe 3..50 C-N point: 57.80C, N
.peint:.. 75 4C. The foll ow ng conpomﬁf'o‘é %@?%Bbbt ained in the sane manner as.
‘above: 55 20 EP 0 387 032 Bl Conmpound No. 42. -4'- (trans-4
,;nethylcycl oan@ O-trifluorobi phenyl 43.* 41.

(trana-4-ethylg)cl ohexyl)-3,4,5-trifluorobi phenyl 44.* 4' -

'trans 4- butylcyclohexyl) 3,4;5-trifluorobi phenyl s0 44.

- 4" - (trans- 4- banty| clellerangn-3trdnsb4tmethydepblphenyl) éPclohexy 1 5=

; - (tréns-4-pentyl cycl ohexyl)-3;4 ,5-trifluorobiphenyl 467. 4-
 -(trans 4- ohexylcyclohéxﬁhﬁ-tsitlubrpbehkaoeob|phenyl 478. 4' -

(trans- 4- hsptglcyclohex yl) -3,4, 5-trifluorobi phenyl 48. 41-(trans..4-o0
“tylcyclohwyl) 33.4, sledtrangrand trans~-4-ethylcyclohexyl) cyclohexyl]- .

4' (trgns-4-nonyl cycl I.f [ uorobi phenyl 50.

4" (trgﬂs 4- decylcyclghgx§r% g%ihgrp FFFEBFoblphenyl 20 Exanple 6

"Preparatlon o

1-(trans-4- propylcyéoﬁ

..hane_(a..conpound of t§e4fngy£§%hgp fz8h8 R I's CaHr) (Conpound No. 51)

Using 4 [2-(trans-4- propyloyc ohexyl ) et hyl | cydohexanone and 3
I~r ono-'3, 4, 53611 uoLolepEABe4astEhABL 4-paELY Bey EBoREXPL Feyclohexyl] -

1-(trans- 4- propyi cydohexyl )-2-[trans-4-(3,4,5-trifluorophenyl)cydohexyl]eth

‘ane” was ob- 30 tained3iA,bherifbhuoreheneene in Exanple 1. C- N point: 49.7C,

N poi-nt > 83.40C. The foll owing conpounds were obtained In the sane nanner -

as abo%e: 40 3§.50 belbrans-4-( rans—4-hexylcyclohexy1)cyclohexyl]-
' 3,4,5-trifluorobenzene

37, l-[{trans-4-(trans-4-heptylcyclohexyl)cyclohexyl]-

® 3,4, 5-trifluorobenzene
_'38. 1-[trans-4-(trans-4-octy1cyclohexy1)cyclohexyll-
_.5,_  o 3,4,5-trifluorcbenzene
W,“;;w 39, _le[t:ansed-(trans—4-nony1cyclohexy1)cyclohexyllf”
-f;gv/  .;l | 3,4,5-trifluorobenzene |
o 40.  1-[trans-4- (trans-4-decylcyclohexyl)cyclohexyl]-
“T \w/f'”  o 3,4,5-trifluorobenzene
46 _ Example 5
| Preparation of 4'-(trans-4-propylcydohexyl)—3,4,5—trifluorobiphenyl
{a compound of the formula iga ﬁhemin Ris C3Hs) (Compound No. 41)

“ Using 1-[4—-(trans—4-pentylcy.cllohexyl)cyclo_hexen-1-yl)-3,4,5-tlfluombeﬁzene obtained as an intermedi-
ate in Example 4 and exhibiting liquid crystal phases {C-N point: 62.4°C, N-I point: 81.9°C), as a starting raw
material, 4'-(trans-4-propylcyclohexyl)-3,4,5-trifluorobiphenyl was obtained in the same manner as in Example

50 3 C-N point: 57.6°C, N-I point: 75.4°C.

The following compounds were obtained in the same manner as above:

"

20
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A mcar A g s s T e AT T T

_.7EP.'07'387 032 Bl Conpound No. 52. 1- (trans-4-nethyl cycl ohexyl) - 2-
~ftrans-4-(3,4,5- 5 trifluorophenyl)cycl ohexyl | ethane 53.
-1x(trans-4-ethyl cycl ohexyl)-2-[tr Fa3presebd 5. 10
trifluorophenyl)cycl ohexyl | et hane 54.

- I~ (trans-4-butyl cycl ohexyl)-2-[trans-4-(3, 4, 5-

trifl uoropﬁ@ﬂ i‘)"b%//cl ohexyl | et hane ' 15 55.

1- (trans-4-pent yl cycl ohexyl)-2-[trans-4-(3,4,5- trifluorophenyl)cycl ohexyll
ethane 20 = 42, 564--(trhn@t-namet}ﬂyr@qdlohmaheiwas-ztrtitfrlmsobi?‘!sew% 57.
1-(tramds- 4- heptyl cycl ohexyl)-2-[trans-4-(3 25 :
trifluorophenys)cycs mmnbeﬁhahbymclohexyls -3,4, 5-trifluorobiphenyl

1 (trans 4octylcyclo ex - 2- - -
‘trifluorophen§fycycton f‘ﬁgﬁfeyag@’é” ’1? fah% ?ir%r?ffcbi?hﬁr&]yl ).

[trans-4-(3,4,9- tr hqn feﬁmw,di bham,ﬁ&ﬁmuorobiphenyl
1- (traff’s 4- de gl‘cyc ohexalg’ﬁlg % i‘%trans 4
trifluor ophen;k)cyc40h@gddseuhhaayn@wd)?3Pﬂemiﬂmr@biphenyl

1- (trans-4et hyl cyl ohex -2-(3,4,5-trlf]l uorohipheny
- -conpound of tAa. forWéﬂ%‘\M@PﬂFﬁlq:l"?PMI]ﬂ*' (%n%ﬁﬂg Q&B%x(‘ﬁ% Usi ng

<& ftragpa- et hry‘hgéf'ghegfy, 2 L§ﬁg§k§y§%{¢wugonhwﬁmgﬁmn rylletha -

ne as an inte "tfng TTquid crystal phases
(G point: 4343C, Al (304 4.33ni9g1)¢1&§3,qlst-ar L@, ety flucxioniphkenyl
]%%trans 4- et hyI'cyc ohexyl) 2-(3 tifluorobi phenyl-4'-yl)ethane was

obt ai ned in tlge,sanvmws-as-denymm!azerl)eiﬂ.4p51'h¥5-f14{!’qm;°hﬂn¥1p0| nt

37.40C20 50 The fol |l ow ng conmpounds were obtained in the same nmanner as
. above: .. L . ' s .
~ Example 6

. Pi'eparatlon of 1-(trans-4-propylcyclohexyl)-z-[h'ans-4-(3,4.5-trIfIuoroph'enyl)cyclohéxyl]ethane
{a compound of the formula Idb wherein R is C3H;-) (Compound No. 51)

Using 4-[2-(trans-4-propylcyclohexyl)ethyllcyciohexanone and 1-bromo-3 4, 5-tr|ﬂuorobenzene as start-
. . ing raw materials, 1-(trans-4-propylcyclohexyl)-2-[trans-4-(3,4,5-trifluorophenyl)cyclohexylfjethane was ob-
. 80 .. ‘tained in the same manner as in Example 1.
C-N point: 49.7°C, N-I point: 83.4°C.
o The following compounds were obtained in the same manner as above:

40
. 45 .
.50
65
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5behpdund hb 55 62. 1- (trans 4- nethylcyclohexyl) 2-(3,4,5- trlfluoro-

© bi.phenyl = 4' -yl ) et hane 22 -EP 0 387 032 Bl 63.

- 1-(trans- 4 propylcyclohexyl) 2- (SEH°§$E¢?quoro- S
bi phenyl -4 ' -yl)ethane 64. -
1-(trans- 4-égﬁggﬁyalohexyl) 2-(3,4,5-trifluoro- biphenyl-4'-yl)ethane 10
65. - 1- (tra0§°4 pentylcyclohexyl) 2-(3,4, 5-trifluoro-
bi phenyl -4' -yl )ethane 15 . -~ 66.
1- (t-rans- 4 hex‘:yzcyclbhehwdx)sﬂ-(tﬂeﬁhﬁdzycmm;&)-+32-pha'qns-44-§/3.)49.t51-ane 67.

~ 1-(trams- 4- heptyl cycl ohex - 2- 5-trifluoro- 20 biphenyl-4'-yl)ethane .
68. 1-(trans- 4- octytmyéleMhQnﬂl)(Well@Qﬂl]QMﬁﬁe 25.

~ biphenyl-4 -yl)_ ethane 69.
I {17 ans. 4: nordA ey e vsﬁtwquqhwv-%m -4r (344 hane. 70.

w1 (trans 4- decyl cycl ohe trifluoro hen I-4‘ | ) et hane 36
EﬁanPlg 8 Preparation %ﬁggi ?ﬁééﬁ 55’%1? #h?ﬁ% ?a (aycénpound'of
the formul a I wher

1-[4-(4-butylp ehyl )%y&a&#exe%ﬁljéwmu-oﬁ%enzene obt" a| “ned by

reactlng 4- (4- butyl phege 81 d& IﬁﬁﬁfﬂﬂﬂﬂﬂdMé 1leth
rong-3,4,5-trlfluoro enzeneé‘éas starti ng:&ra]v? naaf%erl al ,

4" butyl - 3A4f%SJIf|1KKE§‘ﬁs-4*§§nﬁy I&héuyEXLZJIﬁﬂ!nSHﬂﬁX3ﬂﬂvﬁﬁ as In

.- Exanpl e 3. The foll owi ng corpounds were obtained in the sane manner as

.. apove: . - . trifluorophenyl)cyclohexyl] ethane

o m' - '56. 1-(trans-4-hexy1cyclohexy1)-2-[trans-4-(3,4,5-
trifluorophenyl)cyclohexyl]ethane

- 57. 1-(trans-4-heptylcyclohexyl)-2-[trans-4-(3,4,5~

z trifluordphéhyl)cyclohexyl]ethane

58. 1-(trans-d-octylcyclohexyl)-2;[trans-4-(3,4,5-

%0 | trifluorophenyl)cyclohexyl]ethané

-89, 1-(trans—4-nony1cyclohexyl)-2-[trans—é-(3,4,5-

NS T trifluorophenyl) cyclohexyl] ethane
) 60. 1-(érans-4-decy1cyclohexy1)-2-[trans—4-(3,4,5-
B _ trifluorophenyl) cy¢clohexyl]ethane
e Example 7 |

Preparation of 1-(trans-4-ethchyclohexyl)-z-(3-,4.5-h'ifluorobipheﬁyl-4'—Yl)ethane

(a compound of the formula Igb wherein R is C;Hg-) (Compound No. 61)

45 .
Using 1-(trans-4wethylcyclohexyl)-2-[4—(3,4.5-tr|fluorophen'yl)cycloh'exen_-"l_-yl]ethane ‘as an intermediate
of compound No. 53, exhibiting liquid crystal phases (C-1 point: 45.3°C, N-1 point: 37.2°C), as a starting raw
material, 1-(trans-4-ethylcyclohexyl)-2-(3,4 5-tnf|uoroblphenyl-4'-yl)ethane was obtained in the same manner
- as in Example 3. C-l point: 43.0°C, N-I point: 37.4°C.
50  The following compounds were obtained in the same manner as above

Compound
No.
55 '
: 62. 1l-(trans-4-methylcyclohexyl)=2-(3,4,5-trifluoro=-

biphenyl-4'-~yl) ethane
22



458523 EP 0 387 032 Bi Conpound No.-72.  4"-methyl-3 ,4,

~ 5-{rifluoroterphenyl 5 73. 4 "-ethyl-3,4,5-trifl uoroterphenyl 74.
* 4"-propyl -3, 4,5-trifl uorot er phenyFP 988703281 75.
4" -'pentyl -3,4,5-trifluoroterphenyl 76. 4
- "-hexyl-3,4,5-trifluoroterphenyl 77. 4
- Usheptyl-3, 4, 5-tri fluoroterphenyl 15 78. 4 - S e
"-octyl -3, 4, p3trifiuptphRsphapyd clohéky I0oipd ¢ B, 4, St flusyost er phenyl
X0 . 63 L @%géﬁé 4 Pqﬁ%‘(’:yr- 3, AF,S-tr i 1 uor ot er phenyl Exanple 9 _
" Preparé@ati on of biphenyl=-4'-yl)ethane .

“1é(tfan3frans-4-propylbicydohexyli-z-(3,4,5-frifIuonphenyl ethane (a
conpound of 6ée folmitrans=dvietricyslohexyhyy21 Chrhotni iNotuarp-
- Trans, trans-4-propyl bjc
reageqéxprepared f r Pt RDERBL- AB%f1 uor obenzene in the same manner
as i'n'BExanplg_2 to ,obfain 1-(trans,tr - 4- | ra 3D e -
cydohexyl aceg% ) - 3}1?&5'???Tﬁ§)?%‘5€¥&%¥§f%5’pp{))8%t (3'9%.51 td’.é)f,ll%ooﬁ? owed by
subjecting this co Qa¥ athad with 5% Pd supported on barium
sulfate to obtain_2P€¥€gﬁé?%r%n§9£f%ropy bi cycl ohexyl)-2-(3, 4, 5-
. trifluygrophegygl) et hageraks M PoeRylcydldRéiy N 42903 4, SXrABLudkie- f ol | owi ng
. RCconpounds were obtained In the sanme manner as above: ..35 40 46 . 55 24
' ' biphenyl-4'-yl)ethane

' 67. 1-(trans-4-heptylcyclohexyl)-2-(3,4,5-triflucro-~

o biphenyl-4'-yl)ethane .
68. 1-(trans-4-octylcyclohexyl)-2-(3,4,5-trifluoro-
‘J¥  - biphenyl¥4'-yl)ethane
69, 1-(trans-d-nonylcycléhexyl)f2-(3,4,5-tri£luoro-
bipheny1-4‘~§l)ethane
:;#: 70. 1-(trans-4-decylcyclohexyl)-2-(3,4,5-££if1uoro-
biphenyl-4'-yl) ethane
N % Examples
. ' Preparation of 4"-butyl-3,4,5-trifluoroterphenyl
: \_/ "~ {a compound of the formula Icg Qher'ein R is C4Hg-) (Compound No. 71)
. -. 40 - Using 1-[4-(4-butylphenyl)cyclbhexen—1-yl]-3,4,5-tifluorobenz’§ne obtained by reacting 4-(4-butylphe-
... nyl)cyclohexanone with 1-bromo-3,4,5-trifluorobenzene, as a starting raw material, 4”-butyl-3,4,5-trifluoroter-
phenyl was cbtained in the same manner as in Example 3. :
) 45 o The following compounds were cobtained in the same manner as above:
50
. 85

23
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- EP 0 387 032 91 - Conpound No. 82.:

Y- (trans,, trans-4- net hyI bi cycl ohexyl)-2--(3,4,5- . 6 trifluorophenyl)ethane
83.° 1-(trans, trans-4-ethyl bi cyd&PIA8%932B12- (3, 4, 5- 10
“trit I uor ophenyl )et hane 84.  ~1-(trans,trans-4-butyl bicycl ohexyl)-2-(3,

4,5- trifluorophengbpsbigde 85. _ , ,
1- (tr_ans trans-4-pentydpi cycl ohexyl )-2-(3,4,5- trifluorophenyl).ethane 20

86.  1-(trans,trans-4-hexyl bicycl ohexyl)-2-(3,4,5- trifluorophenyl)

- et hane 87. 1- (tranulrawmémmwnt,wﬂtﬁﬁmdro&e(@h@@i 25
trlfluérophenyl)ethane 88. ~ 1-(trans,trans-4-octyl bicycl ohexyl)-2-(3, 4 5-
30 3¢ri f4'lmf8me-raw .&m#mroterphenyl
1- (trans, t rans- 4- nony, |cyc hex (3,4,5 trlfluoro nyl ) et hane 90

. 1-(trans, trans-4- decy+ icycto "l’%‘;{%;? 1‘23 4(@"4‘”3‘- lyqrotesp H‘K yl ) et hane 40
Exanpl-e- 10 Prepar at i of " - :
1= [traﬁs 4-{2-(trans- 'prop4yl @f@&éﬂe?ﬂ%f&%#&&r&%&f?ﬁ"ﬁl(s 4, 5- trifluor

ophenyl ) et hane (a comgpund pi‘_ﬁet;ﬁ,]f_sy fEJ'sa-é:fﬁl\Mb%@erBehh@H? (Corrpound'

- No. 91) 46 Using

, Lrans- 4-[ 2-(trans- 4- propyl oy@l}@mmgae,tqhw-]mqum)@ﬂembhylchl oride and a
\§ i gnajsd reagent pre- pared from 1-bromd-3,4,5-trifluorobenzene, as

tarting raw materi al?8. 1 [4‘?—&7&%—{324(,t5~a:r§.f4ummhrphedyi

hexyl) et hyl ) cycdohexyl]-2-(3,4,5-trifl uorophenyl)ethane was obtained In the
\same manner as In Ex e A" -peaylold duismrddivonatermbesydbt ai ned i n the

same nmanner as above: 60 65
ane menn '80%. °4"decyl-3,4,5-trifluoroterphenyl

""Example 9
Preparation of 1-(trans,trans-4_~propylbicyclohexyl)-2-(3.4,5-trifluorophenyl)ethane
N (e compound of the formula lea wherein R is CsH7-) (Compound No. 81)

Trans h'ans-4-propylb|cyclohexylaoetyl chloride was reached witha Grignard reagent prepared from 1-bro-
'mo-3,4,5-trifluorobenzene in the same manner as in Example 2 to obtain 1-(trans,trans-4-propyl-
30 cyclohexylacetyl)-3,4, 5-trlfluorobenzene {C-l point: 97.1°C), followed by subjectmg this compound to a reduc-
" tion with 5% Pd supported on barium sulfate to obtain 1- -(trans, trans-4-propylbicyolohexyl)-2-(3 4,5-
~ trifluorophenyl)ethane. :
~C-N point: 41.7°C, N-I polnt. 98.3°C.
The following compounds were obtained in the same manner as' above



_.yy%”, . . EP0 387 032 Bi Cbnpound oo ' No. .5
9z 1-[trans-4-(2-(trans-4-nethylc cIohexyI)ethyI)
_cyclohexyII-Z (3,4,5-trifluoropher® ‘g/ g 281e 03. 1-
transs4-{2- (trans 4- et hyl cycl ohexyl )ethyl }- 10 . :
~ cycl ohexyl ] gon? F-trifluorophenyl)ethane 94.
“1-(trans-4-{ ans 4- butyl cycl ohexyl) ethyl}- cycl ohexyl] -2-(3, 4,
* B:=trifiuor opheny }et hane ;. 95.

- 1-[trans-4-{2-(gzans- ymﬂmmammﬂqmamm- 354,63 4 
- b-t-ri f-Puorophenyl ) et hane X26

“1-[trans-4-{2-(trans- 4M@llxgmrﬂ'tmwl))e§zﬁqde cyclohexyI|-2 (3,4,
. 5-trifluorophe all)et hane 97.

-1-[trans-4-{2- (&3 ans- M‘H@iﬁ%(ﬁkﬂmwmwﬁl@}lﬁWMﬂBZA(éﬂ

. 5-trif]uorophenyl)ethane

- 1- [traﬁ’s 4-(2-(trans- 4%%%%@’)%3 cycLahexyl ]-2-(3, 4,
o 5-trifl h t .
L [trans a2 (Hhhns. 4n§“ﬁ‘31 I i (A

I ohexyl I'-2-(3,4,5-tri Mﬁ.{?ﬂ ~~100.* 1-
\g%/(r:agss,zy 12- gtrans 4r f>§1cyclo eillté%ﬁ? ' .

~~~Cyc| ohexyl ]Jg5.2- (13, &nﬁg,ruﬁdw@@wmi@ﬁa%e&ﬁwm (B}, 4Fmepar at i on

\/(t-rans, trans-4- propylﬁﬁﬁﬂnmﬁwwni(thaﬁé-t | f | uor obi phenyl -4' -yi ) et hane
45 (a conpound of the formula lec wherein Ris C31Hr) (Conpound No. 101) '
3,4,5-2ri | uor &fi-pherdr (HrEmss tyans-G5-hexy)lbixy cdichesinld ¢ 2i-r( 3¢%s 550 ne) ,
fol l owed by cooling the soI ution down to OC, at a tine addi ng anhydrous
~al uii num chl ori de (6. 7*5-'1 Uy oRhepy ld athaneg the mxture adding a 0

—-sol-uti-on-of tr trans ro |cycloh Xy chI 1 9, 0.05 -
mod) di ssol ved%{)’; CSg' aﬁ\ Q:é:[a M g_d% ﬁe per at ure
" did nof®. exceed 50C, suctq:g_sﬁl \é?c?bht e'?:@n g,‘tée m xture for 3 hours, adding

the reaction material Intoa ueous solutlon of hydrochlorlc aci d,

extracting the ggeposut.e(qu@i,%mtﬁd;&‘;_ro%r §7226%30 gm8L, washing
the extract solution with a dilute al kaI | aqueous sofution, washi ng with
- 0 trifluorophenyl)ethane
89. 1-(trans,t:ans-4-nonylbicyclohexy1)-2-(3,4,5-
NI . _trifluorophenyl) ethane

90. l-(trans, trans-4-decylbicyc lohexyi') -2-(3,4,5-
trifluorophenyl)ethane

" 40 Example 10

Preparation of 1-[trans-4-{2-(lrans-4—pro'pylcyclohexyl)ethyl}cycloh‘exyl]-z-(3,4.5-h'iﬂuorophenyl)ethahe

(a compound of the formula Ifa wherein R is C3H;-) (Compound No. 91)

Using trans-4-[2-(trans-4-propylcyclohexyl)ethyllcyclohexylacetyl cﬁloride and a Grignard reagent pre-
pared from 1-bromo-34,5-trifluorobenzene, as starting raw materials, 1-[trans-4-{2-(trans-4-propylcycio-
_hexyl)ethyl}cyclohexyl}-2-(3,4,5-trifluorophenyl)ethane was obtained in the same manner as in Example 2.
The following compounds were obtained in the same manner as above:
50 .
65



~ water=till. the washing water becane neutral, drying the resulting tol uene
sol ution over anhydrous sodiumsul- 55 fate, .distilling off toluene and
“récrystalljzing the residue from bEhIR{I%2B obtain |
~4-(trans;trans-4-propyl cycl o- hexyl acetyl)-3,4,5-trlfluorobiphenyl (18.4
@), dirssolving this conmpound in ethyl acetate (100 ne), adding 5% Pd-

supported onCompourdsul fate, subjecting the mxture to catalytic reduction . -
—at 250C under 3Nasm filtering off the catalyst after conpletion of the 7

" reaction and sub'gecti ng the reaction solution to a suitable purification-
treat- %26 EPY 8- 3871 DEbrapsnimi 2t btxansr érmethykarslohexyl) ethyl }-

-t;an_sra_éla-]g)rf)lpyl bl oydl ohe&lﬁio- S%ﬁ)%_t {%L‘{j'ué)‘rrf‘?l ;e)__henﬁl -4' -_}/r;lél)eet hane (12.8

.. g).. The fol |l owi ng conpo a ' thangove:

--Co d No. : - , - 4- et iyl hi | ghexwl,) - 2- (.3, 4, 5-
. i-?lpa(l;;obi phe?é/)?'- " &TS%’?%’%‘@P% %_r @ans-@-e%ch%yc&o%e?cﬁ))et%y(l?j-

‘ 1-(trans, trans-4-et hyl higytd 122t4 .3 : S _
tri:fl uorobi phenyl -4' -yl )gha}ﬁ%ﬁ{%’l d' ,sil-o%ifluorophenyl)ethane

~1-(trans, trans-g9i4 but ylbf eyad ohexyds) ¢trdrib-4-Dutyleyclohexyl) ethyl }-

trifluorobiphenyl-4'-yl)ethane 105. 1-(trans,
t rans- 4s pent yl bi cycl ohesycolexydl Y~ (D,08 5= il ifiluoixiophenyll) €thaneet hane
196/ 1-(trans., trans-4-hexyl bi cycl ohexyl)-2-(3,4,5- 25

“trifluorobi phelRd - 4' 1ylieansnfr 437 Erans~4-pentylcyclohexyl) ethyl}-
"1--(trans, trans-4-heptyl bicyclo - 2- 4,5- . . .
“tnj f,l'uor obiphenyl - 4' - ylﬁﬁ%y%yif%ﬁz' 4(,%-tr§.fluorophenyl)ethane '
1-(tradstrans- ctylpi 16XVl o A 4,55 LI.f robi nyl-4'.-yl)ethane
s S S L (MO G nenis sl Reg R ey ©
" trifluorobiphenyl-4'-yl '1%/5 «2=(3,4,5= 101 '
- 1-(transtrans-4-decyl biac{?cl ohe yq) - 2-((33, 4,55-“ﬂ#?ﬁ"-ﬁ%ﬁf’ﬁ%éﬁﬂ’?ﬂ’- yl ) et hane
i Exanpl,% 12 45 97. 1-[trans-4-{2-(trans-4-heptylcyclohexyl)ethyl}-
cyclohexyl)~-2-(3,4,5-trifluorophenyl) ethane
'98.  1-[trans~4-{2-(trans-4-octylcyclohexyl)ethyl}-:

cyclohexyl]-2-(3,4, S-trif luor0phény'l) ethane
99. 1- [trans-4-{' 2~ (trans-4-r;onylcyclohele) ethyl}=
-. \/ : '_: '35 - cyclohexyl]-2-(3,4, §-’trifluotopheriyi) ethane
' \./ R 100. l-[trans=-4-{2- (trans-4~decy1cyclohé:€fl) éthyl}-
" cyclohexyl]l-2-(3,4,5~-trifluorophenyl) ethane
Example 11 .
- .P;ep.aration of 1-(trans,trans-4-propylbicydohexyl)-Z-(3,4,5-h'ifluo'robip'henyl4';y|)eth§ne
“ IS _

~ (a compound of the formula lec wherein R is CsH7-) (Compound No. 101)

3,4,5-Trifluorobiphenyl (10.4 g, 0.05 mol) was dissolved in CS, (60 mf), followed by cooling the solution

"~ down to 0°C, at a time adding anhydrous aluminum chloride (6.7 g, 0.05 mol). agitating the mixture, adding a
50  solution of trans,rans-4-propylbicyclohexylacetyl chloride (14.3 g, 0.05'mol) dissolved in CS, (20 mf) ata rate
at which the reaction temperature did not exceed 5°C, successively reacting the mixture for 3 hours, adding

the reaction material into a dilute aqueous solution of hydrochloric acid, extracting the deposited massive ma-

terial with toluene (100 mf), washing the extract solution with a dilute alkali aqueous solution, washing with
water till the washing water became neutral, drying the resulting toluene solution over anhydrous sodium sul-

85 fate, distilling off toluene and recrystallizing the residue from benzene to obtain 4’-(frans,trans-4-propylcyclo-
‘hexylacetyl)-3,4,5-trifluorobiphenyl (18.4 g), dissolving this compound in ethyl acetate (100 mf), adding 5%-

Pd supported on barium sulfate, subjecting the mixture to catalytic reduction at 25°C under 3 atm, filtering off

the catalyst after completion of the reaction and subjecting the reaction solution to a suitable purification treat-
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“(Preparatlon of 3,4,5- tr|fluorophenyl-trans 4- propyl cycl ohexyl car boxyl ate (a:
conpound.of the forrrul a lac wherein Ris C3H) (Conpound No. 111) 50
3,4,5-Trifluorophenol (5.0 g, 0.038P#BN032Bhi ch was obtained by reacting a
(ngnard reagent of 1-bronp- .3,4,5-trifluorobenzene with acetyl chloride,

oxi di zi Ng rhentto bistain i-(trang trnsatmopyibicRiohe s -3l fsHifmbobistenp ey ethards (2.09r - acid to

-obtai n 3,4, S5Therfolibwingcomphedsere albdizetd dn thevshnewienaer bs abgvet hi s acetate to

~hydrol ysis reaction, was dissolved In dry pyridine (10 me), foll owed by
~.gr-adual.ly-.. adgbﬂﬂoﬁﬁ&ﬂs 4- pr opyt cycdohexyl carbonyl chloride (6.4 .9g),

allow rfg the regylting reaction solution to stand at 500C for 3 hours
adding water (100 m) to the reaction solution, ex- 55 tracting the .

resul ting deposd2ed oi+ wm;mw4ﬁﬂﬁm@uwm)qzwmw,mg t he
n-heptane solution with a dilute hydrochloric acid aqueous solution and .
then with a dilute aIkatriﬁ&un!nhlphﬁnxl1ﬁf-ylMenﬂnuuMash|ng with water till.
the wadhi ng wat er becane neutral ng the n-heptane sol ution over
anhydr ous sodit@3sul fr étr%ﬁ%ttiﬁnﬁ“r%@ﬁ'%? auskhexyAdr 3 nfot31 | i zi ng

the resulting oily substa fr ngﬁl 0 obtaln 3,4,5-trifluor-
2% EP 0387 032 BI ’b‘Fﬁgﬁf %Jl’ré’%ﬁ/%}"{)ﬂ carboxyl ate (8.5 9).
WG 4.480C T ol | € S nner as
Soover o onnEod 0! ! O e S PR W&f%féﬁﬁ%ﬂé&yh‘) RHAE, 4130
3,4,5-trifluorophenyl -tgans gﬁﬁpj_qpeﬁﬂ ,g.g car boxyl ate-
w -113. 3,4, 5- tr|fluoro'%enyl-trans 4- et yRcycIohexyI car boxyl ate 15

114, 3,4,5-t10) uor pp{eress | £1rdiis<4-PEndy I o exyad -eexd ,at,&-115.
3,4,5-t0ifl uorophenyl -trans-4-pentyl cycl ohexyl - 20 carboxylate 116.

3,4, 5- tr|fIuorophenyl-ttrtfiubtub@phgnylﬂt%qyl)d!hane _ carboxy late =~

117.. . ...3.4,5-trifluoroph..yl-tran.-4-heptylc cl ohexyl - carboxylate * 30"
118. 3, 4 5- 13964 uorb-phWSﬁmﬁ-&Qw%ny >§y|4at55

SEP RN trifluorobiphenyl—4'-yl)ethane
107. 1-(trans,trans—4—hepty1bicyclohexyl)-2-(3,4,5-
trifluqrobiphenyl—4'-y1)ethane' '

- 108. 1-(trans,trans-4-octylbicyclohexyl) -2- (3,4,5-
“i;;MWW-TTWM  - | £ri£luotobiphenyl-4'-yl)ethane | |
L w 109.  1-(trans,trans-4-nonylbicyclohexyl)-2-(3,4,5-
 \J ""' | trifluorbbiphenyl-4'-yl)ethahe
' 110,  1-(trans,trans-4-decylbicyclohexyi)-2-(3,4,5-
) trifluorobiphenyl-4'~yl) ethane
e
“ Preparation of 3,4,5-trifluor6phényl-trans—4-pmpylcyclohexylcarbokylate
(a compound of the formula lac Meﬁin R is CyHy-) (Compound No. 111)
56 . 3,4,5-Trifluorophenol (5.0 g, 0.034 mol), which was obtained by réacting a Grignard reagent of 1-bromo-

3,4,5-trifluorobenzene with acetyl chioride, oxidizing the resulting 1-acetyl-3,4,5-trifluorobenzene with a per-
acid to obtain 3,4,5-triflucrophenyl acetate and subjecting this acetate to hydrolysis reaction, was dissolved in
dry pyridine (10 m¢f), followed by gradually adding frans-4-propylcyclohexyicarbonyl chloride (6.4 g), allowing
the resulting reaction solution to stand at 50°C for 3 hours, adding water (100 mf) to the reaction solution, ex-
55 tracting the resulting deposited oily substance with n-heptans (30 mf), washing the n-heptane solution with a
dilute hydrochloric acid aqueous solution and then with a dilute alkall aqueous solution, further washing with
water till the washing water became neutral, drying the n-heptane solution over anhydrous sodium sulfate, dis-
tilling off n-heptane and recrystallizing the resulting oily substance from ethyl alcohol to obtain 3,4,5-trifluor-
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'ﬁ'i;ii;;3,4,5-trifluorophenyl-trans-4-nonyrcyclohexyl- car boxyl ate 120.

119

3;-4;-5-; trifluorophenyl -trans-4-decyl cycl ohexyl - carboxyl ate 121.
'3, 4, 5-

b

,4,5-t7ifluorophenyl-trans-,tr anBERa3§f98nB1- bicycl ohexyl car boxyl ate 45
.7 I hxl abxlt 122. 3,4,5-trifluorophenyl-trans r trans-4-ethyl-

bi cycl ohexgphéngrians-ybrbyicytibhefbcaribxylate (618 of) CAB#5°832 51 123. 3,4
., B-trifl uor opieroliplving toripdyrids aes oktaiadayib sanientapsdrasiaboyd: car boxyl ate) c-N
"5-.1c, NI: 117.0 C, 124. 3 4,5-trifluorophenyl-trans,trans-4-butyl - o
chyC[oheXylegﬁggﬁx?ate 125. © 3,4,5-trifluorophenyl -trans, trans-4-pentyl-
bi cycl chexyl cargxylate 126. 3,4,5-trifluorophenyt-trans,trans-4-hexyl -

15 -~ bi cycl ohexyl car boxyl ate 127. '
- -3, 4; 5~trifl.uor gplenyl 3t 8apstiifbGodopReh 1-tb&ﬁ§€i£ﬁ5$h§IE¥FEUhéﬁyEb128:
3,4, 5-trifl uorophenyl -trans, trans-4-octyl - bicycl ohexyl carboxylate 25 =
.129. '3,4,5-trifl uoropbashbxylate, t r ans- 4- nonyl - bi cycl ohexyl car boxyl at e
130. 13,4, 5-trifluorophenyl-t'ans,trans-4-decyl- 30
~bircycl ohexyl calbdxyl aBed418¢trif3uorophenyl-trans-4-ethylcyclohexyl~

oy 4,.5-1 i £luorophenyl -trans- 4- net hyl cycl ohexyl - benzoate _ 132*
3,4,5-trifluorophenyl -t FARROAYIREG| cycl ohexyl - ... '
. 114. 3,4.5-triflubrophenyl—trans-4-butylcy¢lohexyl—
T L carboxylate
Q; o 115, '3,4,S-trifiuorophenyl-transf4-pen£yiéYclohexy1-
R carboxylate

116. 3,4,5-trifluorophenyl—trans-44hekylc§é1ohexy1—
B carboxylate

117.  3,4,5-trifluorophenyl-trans-4-heptylecyclohexyl-

. carboxylate
e 118. 3,4,S-trifluorophenyl-trahs-4-bc£y1é§c1ohexy1-
. carboxylate |
N w119, 3,4,5-trifluorophenyl-trans-4-nonylcyclohexyl=
3 . o carboxylate
: S’l. 120. 3,4,S-,trifiuorophenyl-trans?4-§écylcyclohexy1~
| Q carboxylate
U121 3,4,5-trifluorophenyl-trans,trans-4-methyl-
'-; bicyclohexylcarboxylate'
122, 3,4,$-trif1uor09heﬂyl-trans;trans-4-é£hy1-
o bicyclohexylcarboxylate
50 .
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- _.benzeate 40 133. 3,4,5-trifluorophenyl -trans-4-propyl cycl ohexyl - benzoate - -
TC96.9-C, NI 73.7-C, X 134, - e
"3,:4,5-trifluorophenyl -trans-4-but yERYI7ERRY| - benzoate 135. 3, 4, .

5-trifluorophenyl -trans-4-pentyl cycl ohexyl - benzoate 55 29 EP 0 387 032 . .

81 136. 3,4, 5-trifluorophenyl-trans-4-hexyl cycl ohexyl- benzoate 5 137.
3,4,5-trifluaedphengl, 8 BAsr If heptofiatmtichaays, trans~4~propyl-  ........ _

e .... benzoate 138. 3,4, . -
5-trifluorophenyl -t r ahtcucbehexyladninaspliatel) panzoardcldei: 117.0°C,

- 3,4,5<tgi f1uarophenyl -trans-4-nonyl cycl ohexyl - ' a 15 .

b - .benzoat 2440. 374, 3-toifivereRhaHaFanEr45ans-debPE¥YC! ohexyl -

benzoate 20 141. 3,4,5-trifluarophenyl.-trans-4-[2-(trans-4-nethyl -
_gyz|ghfxyi?ethyl%cyc:B?%&?i?ﬂﬁﬁiESAghﬂggégte 142. |

,4,5-triflu phen apss s (LT -4- Vs aneodo -
cycl ohekyl )efc')?l%'] cy%f%héxyi’éfa&r%%rxc{ﬂthﬁg i"- ifggg,kzrans 4-pentyl

'3, 4,5-tri fluorochenyl pf &paforkArdaring14tar opy! -
'cyclohexyl)ethylIcyclohé@?lcaf@%&y{ate 144. R .
3,4,5-triflupeepheny| 4| saest frdckdphedyi~4rhfibytrags-4-hexyl-
cychkohoxyl) et hyl ] cycl ohexyl cat hoxyl ate : 145. _ _.
3&&754t7ifl uor opheny|bicymohbyidarbaxylatpent yl -

127. 3,4.S-trifluorophenyl-trans,trans-4—heptyl-

_'${wﬁ.ﬁf bicyglohex?lcarboxylate |
128. 3,4,5-trifluorophenyl-trans,trans-4~-octyl-
bicyclohexylcarboxylate
25 129, 3,4,S-trifluorophenyl-trans,trans544nonyi-
B bicyclohexylcarboxylate
... . 130, 3,4,5-trifluorophenyl- rans;trans-4édec91-
;*;' m.a9:. bicyclohexylcarboxylate
1&;1.3 131. 35},5-trif1uoropbenyl-trans-4—hethy1¢f¢idhexyl-
| - : benzoate
H_&_/"5--  :132. 3,4,S-triflupfophenYI-trans-4-ethy1cyclbhéxyl-
R benzoate |
40_-

133, 3,4,5-trifluorbpheny1-trans-4-propy1cyclohexyl—
benzoate c-I:96.9°C, N-I: 73.7°C,

s 134, 3,4,S-triflubrophenyl-trans-4-butyl¢?clohéxyl-

o benzoate '

135. 3,4,5-trifluorophenyl-trans~4~pentylcyclohexyl-

benzoate



cyel ohexyl)ethyl | cycl ohexyl carboxyl ate 40 ‘146 . 3,4,

5-trifluotophonyl -trans-4- (2- (trans-4-hexyl- cycl ohexyl) ethyll

cycl ohexyl carboxyl ate 45 147 . 3FRO38TO82BY | yor ophenyi -t rans- 4-

[2- (tTans-4-heptyl - cycl ohexyl)ethyl]cycl-ohexyl carboxyl ate 148. = _
3,4,5-triflugrgphenyl 4t RARS~ - =43 Yho cycl ohexyl)
et hyl’] CyclOﬁg?ylCa?53%5|g?géggé%gghéﬁ9épégﬁgg7hogggﬁ%cﬁzéohexyl

3,4, 5-trifluorophenyl peiaaatd:[2- (trans-4-nonyl -

cycl ohei xI ) et hyl ] cycl ohexyl cazboxyl ate 5.s 150 '

3, , 4, 5-t5%1 f I U87aphe3yl4-, S-dard flup2opheayi~trdnsyd-heptylcyclohexy l-
-eyet-ohexyl )-ethyl | eycl ohexyl carboxyl ate so: Exanple 13 Preparation of ......
2-(3,4;5-trifluoropheP@PEo8tgent yl - 1, 3- di oxane (a compound of the fornula

}la wherein R_.is C5H11-) (Compound No. 151) 15-3,4,5-Trifl uorob nzaldehyde_'“
(1760 5 017380 - indeR-REd BIBPEORBARKY - EF aRB AR PRLCYSbPBRSY S 4 5t -

f.l uorobenzene and red#%hggagge resulting 3,4,5-trifluorobenzonitrile with

di | sobut yl | um num hydride,

obt ai ned accqnrgi Ng {0 4t RE LB \ s a.da X )
plication Ia?3$6penENgf@Sﬁgiggﬁggggg%%ggo?gghg g-?g g%ﬁ%egﬁﬁgg%?g acid (1

~pén- tyi-1,3-diol (1.5 g, 0.01 nol), which was

”ﬁgl;MéVa{ﬁT§Sdrved'rnbdhyoaQEUeﬁe. 20 (30ne), for1Towed byreacting“““”“f“““wwwm

t hesol uti-on underref| uxforone hourwhile renmoving watirformed by the
reaction to 1ke.out 3i,dg Sefcrilfdusysphanylleteanpté+-adetpicyedoherpl~al | owi ng
theg reaction solution to cool down to roomtem perature, adding water to
the reaction naterial bengomteg the resulting toluene solution with a dilute
al kali &qu- equs solution and_.then with_water til

_ _ I t2e mashing %gtir becane -
neutral, drytfgd-t he3vdrdek&ifdrorrehepydrtiansndniduitsansnirdathils,

distilling off toluene and,subjecting,the.residue to a suptable
purifi.cation treatnenpypgoggxygggghxglcycloﬁexy%cargoxyiaﬁe

2-(3, 4 5 11 hlyyor opleqy &) 5 peabibohedy L exanE-119- ¢ radheal QLhYLNO

conpounds weie“6bt arhied™I n ner-as- abo _
cyclohexyl) ethyl) cyclohexylcarboxylate

143, 3.4,S-triflucro?henyl-traﬁs-4-[2—(trahé—4-propy1ﬁ

:j_"  . cyclohexyl)ethyl}cyclohexylcarboxylété
 ' L 144. 3,4,S—trifluarophenyl-trans-A-[2-(trans-46butyl- .
'357{”f”;7 R cyclohexyl)ethyl]cyclohexylcarboxylate '
[f&dg; ' 145, 3,4,S-trifluorophegyl-transéd-[25(trahs-4-penty1-
o cyclohexyl) ethyllcyclohexylcarboxylate
“ 146. 3,4,5-trifluorophenyl-trans-4-[2-(trans-4-hexyl~
o cycloyekyl)ethyl]cyclohexylcarbéxylate
» 147.  3,4,5~trifluorophenyl-trans-4-[2- (trans-4-heptyl-
cyclohexyl) ethyl] cyclohexylcarboxylate
148.  3,4,5-trifluorophenyl-trans-4-[2- (trans-4-octyl-
 “ cyclohexji)ethyl}cfblohexylcarboxylaté
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40:50+55 ‘31 EP 0 387 032 Bl Conpound No. 5 - 152. 2- (3,
“4:5-trftuorophenyl) -5-nethyl-1, 3-di.oxane 153. '
-(:3,4,5-ttifluorophenyl)-5-ethyl - EPR¥7 8RBl 154. 2-

3, ,5-trifluorophenyl) -5-propyl-1, 3-dioxane 10 155. 2-
3,4,5-trifluorophenyl) -5-butyl-1; 3-dioxane 157. 2- (3,

't |f|uorbﬁmanyl3,6,Smb@dfhgofbnhenm%ﬂtranayﬂ-ﬂa-(traas-4—n@ny1-
ri f1 uorophenyl)-5-octyl -1, 3-di oxane 159

, 4, trlfluorophéﬁ@¢§°ﬁﬁ¥ﬁ*ﬁﬁthW¥§ idehexyigarbokylate

4
4,5-
a5t
3,4,5- '
3 g 51113980 o phesnisLEfidrosenl B -%%z-(@raas-g-wl-
s
rif
3

, 5-
3

- (
2-(
= (
0

henyl I
55 Ir???ugropr%le%% gty 19"%@‘321358”#@;%?“ 2. (3
, ifluaro en - - ro - . | oxane
(,4,@t%ﬁ4ebf§éoy Y4 1) 5 e

bi phenyl -4' -yl )-5-pentyl -1, 3- di oxane 40 45 50 55 32
Preparation of 2-(3,4,5-triflucrophenyl)-6-pentyl-1,3-dioxane

: (é cdmppund of the formula lia wherein R is CgHt-) (Compouﬁd No. 151)

' 15
\' o 3,4,5-Trifluorobenzaldehyde (1.6 g, 0.01 mol), which was obtained by cyanogenating 1-bromo-3,4,5-tri-
fluorobenzene and reducing the resulting 3.4,5-trifluombenzqnih'ile with dl_lsobuty_laluminum hydride , 2-pen-
tyl-1,3-diol (1.5 g, 0.01 mol), which was obtained according to the process disciosed in Japanese patent ap-
N .. plication laid-open No. Sho §5-85583/1980, and p-toluene sulfonic acid (10 mg) were dissolved in dry toluene .
20 (30mf), followed by reacting the solution under reflux for one hour while removing waterformed by the reaction
to the outside of the system, to complete the reaction, allowing the reaction solution to cool down to room tem-
perature, adding water to the reaction material, washing the resulting toluene solutioh with a dilute alkali aqu-
sous solution and then with water till the washing water became neutral, drying the toluene solution over an-
~ hydrous sodium sulfate, distilling off toluene and subjecting the residue to a suitable purification treatment to
25  obtain 2-(3,4,5-triflucrophenyl)-5-pentyl-1,3-dioxane (1.6 g).
The followmg compounds were obtained in the same manner as above:
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032 Bi di oxane 5 167. "

-trifluorobi phenyl-4"-yl)-5-heptyl -1, 3- di oxane 10 168.
tFifl uorobi phenyl - 4' -yl ) - EPBE8RA32BI3. dj oxane . 169.
trifluorobiphenyl-4'-yl)-5-nonyl-1,3- 15. droxane 170.
,4,5-trifluorobi phenyl-4'-yl)-5-decyl-1,3- 20

ane Exam@mpolhdlr eparation of 2-(3, 4, 5- trlfluorophenyl) 5- pentyi -

-;EP 87
, 5-
) ) 5

0 3
2= (3 4,
2-(.3,4
2-(3,4

- 2-(3,4,
di ox

- ,3-pyrlm-dlne Nb. (a compound of the forrmula |ha wherein R1Is C6H11)
(Cbnpound No. 171) 3,4,5-Trifl uorobenzamni di ne hydrochloride (12.6 g) .and
c-'pentys - p- etﬂéﬂyacré‘dﬁn40ﬁ@tzlgﬂumeophenmbh-S*methxﬂeiﬂlndxﬂﬂinesodrun1
~methyl-ate prepared by di ssol vi ng sodi um ( Sheg I n anhydrous mnet hanol (20
nr), followed133-by rRodvidnd-tx fﬁPﬁEPE“EBY% rethyl-t Indiexane with

.stirring-foré6 urs |II|n f net ano|. afterconpl et ] of the '
reactiq;, add#ga'tolﬁeﬁ 13268~ ;gﬁB°Fﬂ8 L}T%WPF g(é&?%ﬁﬂ?ng t he
resulti.g_nat the. r ul. e e cf_ tion with

o water till shlﬁaiaaq P 6@35 éﬁﬁgéquéﬁghQEf%Tégi()%éﬁ%ﬁ?ayer over
anhydr ous sodusvrsulhak9,4d53&&&&naazeﬁﬁeﬁfi;wswhéxyhxixzaaadﬁénglng the

resulting oily residue fronrethyl ai - coh to obtain

2.3, 4, - trifhseropheryB) 455perifliudrSphyny ) <B-rectyl-8l JJ-ditixane The

olfomnng conpounds were obtained In the same nanner as above: 40 46 50 33

EP 0 387 032 BS9CONp8uNa.He5-t72f1ugroplenyl - Siridmthchiierdioxamn

-.3-pyrimdine
N, 160. 2-(3,4,5-trifluorophenyl)-5-decyl-1,3~-dioxane

e 161, 2-(3,4,5-trifluorcbiphenyl-4'-yl)-5-methyl-1,3-
. dioxane
. 162, 2-(3,4,5-trifluorcbiphenyl-4'-yl)-S-ethyl-1,3-
N dioxane
= o 163. 2-(3,4,5-triflﬁorobipheny1—4'-yl)-sépropyl-l,s-'
o dioxane
P 164. 2-(3,4,5-trifluorobiphenyl-4'-yl)-5-butyl-1,3-
N
T w dioxane _ | B
o 165. 2-(3,4,5-trifluorobiphenyl-4'-yl}-5-pentyl-l,3-
: dioxane
40
45
50
55
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NAET NN NN NNNS R,

5-trifluorophenyl)-5-ethyl-1,3-pyrimdine 174. 2-

11‘ or ophenyl ) -5-propyl -1, 3-pyri md| ne 10 175.
ri fl'uor ophenyl ) - 5-but yl - 1E@§?yﬂ3ﬂrﬁ1d| ne s 176.

| uor ophenyl ) - 5- hept yl - 1 3-pyrimdine 15 178.
I oph I ng « ) =Sm= - -
o8 ¢ i‘NH & nonyj[fllugtﬂdﬂg 109 1163 -5-hexy1-1,3

f I 'uor opheny pyrimdine 1
| uor ophenyl )afoktate/| -1, 3- pyr| m di ne X0 180. 2

y) 5dcl 13prmin 181. .
'he:nya’ Yyyilh-Gr-hepty2-1,3-

4,
lu
i f
i fl uorophenyl)-5-hexyl -1, 3-pyrimdine 177.
i f
| f
[

i 1187 0bi phety) 4 /8-t )E Ko
i fl uorobi phenyl-4"-yl)-5-ethyl-1,3- pyrimdine 183.
.1 fl uorobi ph Xape y| )-5-propyl -1, 3- pyrimndine 184.

|1f8I5uorob| gyn&%f&#{# ‘E?t%'rﬁhenﬂl‘- I 'ri’é!-"énPﬁtY?c §!3pyr| mdine

ﬁﬂ—ﬁﬂm—h—ﬁﬂﬁﬂ

.. EPO 387
rifluorobi phed;)%f’?%' y|) 5- hexyl - 1, 3-

-169. --2=(3,4,5~trifluorobiphenyl-4'-yl) -5-nony1-1 3=

5 187.dioxaned; 4,5-trifl uor obi phenyt=4' - yI) 5- heptyl 1, 3-
188. 2-(3,4,5 5-trifluorobi phenyl-4"-yl)-5-octyl-1,3- 10~ -
18570. 2- z-s(m,m-rmﬂomqmemua- yw)u 55ndepylt133-

dioxane

Examgle 14
Preparation of 2-(3,4 5-trifluorophenyl)-5-pentyl—1 3-pyrimidine

| (a compcund of the formula tha wherein R is CzH44-) (Compound Nt_i. 171)

,4:,-.5 t I-
-(3, 4, 5-t
'(3141 - t
-(3,4,5-t1
-(3,4,5-t
-(3,4,5-t
3,4,5-tri

, -r=1 &oh
-(3,4,5-t
-(3,4,5-t
- (3,4, 5-t.
-(3;4,5-1
yrimdfne
0.503.34
-(3,4,5-t

?\;;~-~;~~~
pb‘f\l/m di ne
pyrim di ne
pyr| m d| ne.
o
N
i B
'..'_ .'-\/-;. .
. 40
45
o

3,4,5-Trifluorobenzamidine hydrochloride (12.6 g) and u—pentyl-péethdxyacrOI;lh (10.2 g) were added into

@ 'solution of sodium methylate prepared by dissolving sodium (2.8 g) in anhydrous methanol (20 m?), followed -

by reacting the mixture at the reflux temperature with stirring for & hours, distilling off methanol after completion.
of the reaction, adding toluene (20 mf) to the reaction residue, extracting the resuiting material, washing the

- resulting toluene extract solution with water till the washing water became neutrai drying the toluene layer
_ over anhydrous sodium sulfate, distilling off toluene and recrystallizing the resulting oily residue from ethyl al-
“cohol to obtain 2-(3,4,5-trifluorophenyl)-5-pentyl-1,3-pyrimidine (7.8 g).

.'I_'he following compounds were obtained in the same manner as above:



pyrinidiie | ©74100.  2- (3,4
-+, 5-trifluorobi phenyl -4'-yl)-5-decyl -1, 3- rimdine 20 Use exanple | A"
| quid cfystal conposition A consi st $3$78828% ' '

F.:.0 .. s~~~~~ .3.. 3 .w QHs 4QF - .3
3.3 3 W. pyompdand , FQGHI CX)}1O0F
33.33 . No. and CSHs1P 3

3.3 3 exhibited an N-1 pointof-1%t2.4C- avi soosity-at2500 of 25.7 cP and mAn
of -0.081. Thi sl7gui @-dBydt,stedfiucropbenyd) ~-Swaetbydtdd3+pynimbdinel of
8.7 pm tohick and_the threshold voltage was observed to_exhibit 2.56 V. \Wen
15 parts by weitdBt of~d4 3ednmpolrd Lleorsebrayid -SreshyiRanpreyrinidine

Cryetal compositofon, 2R -AeSTrERAPERRPARIL) SPaCBRLskr SrORE LA Ped an
N-I. .point. .of 7{,%0C [ [ fel Pa Thi T al
compost 1 on vad8aal 20 (4 drRe andoLotRPRIRY Ina REREFL kP thl T V200

was observed, hygl owergd do‘ﬂﬂtﬁfiugﬂ'oi{heﬂg%Vg?-tﬁﬁi‘ﬁ!&, 3-Hytimdvagnerystal

conposition consisting of_éS parts by weig e liquid crystal

conposi tion Auiﬂd.in2U$3,Q%B“ﬁkifiuéﬂd?ﬁﬁnﬁiﬂLs-hépﬂﬁlght3GbyﬂiﬁﬂﬂDﬁUnd

(Conpougd No. 31) shown in Exanple 4 of the present 1n- 60 vention was

pr epar ed. Thi sli7Bqui @-¢By4t, &-tedfpasrophenglhb-betydnl NB+ppoimidbhell 0. 7C
~and a-vi'scosity at 200C of 25.0 cP. Wen this liquid crystal conposition
—/ Was seal ed in iA8.abdvd3ndnbrbndflunrophenylheSracuyirhg3tbyrinbdineol t age

was 2.32 V. Use _exa I% 3.55s A lLiquid crystal _conposition copsisting of 85 -

parts bw wei ght88¢ ?Eg Prdu?utEiﬁéﬂaFOBBﬁﬁzé?r?nﬂe 0l A-PRELRIAIRee 1 and

repared. Thi S PRout 8579 3¢ BT CEBABUSr CPUHRERALE | <t hroTBFLROHRES BT L07A0C
and a viscasity at ZOOS?E%mgéiﬁeOP- When this corm 35 EP 0 387 032 Bl

-position was sealed In ove TN cell, the resulting threshold voltage
‘was 2.1¥ V. 182. 2-(3,4,5-trifluorobiphenyl-4'-yl)=-5-ethyl-1,3-
_;:d_ - pyrimidine ) .
;_; 0 - 183. z-(3,4,s-trifluorobiphenyl-gf-yl)—s;propyl-l,s-'
Bt - pyrimidine .
i,ﬁ"'_ | 184. 2-(3,4,5-trifluorobiphenyl=-4'-yl)=-5-butyl-1, 3~
‘. .®  pyrinidine |

U 185. 2-(3,4,5-trifluorobiphenyl-4'-yl)-5-pentyl-l,3-

" pyrimidine

- 46

. w .
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‘Use exanple 4 5 A liquid crystal conpesition consisting of 85 parts by
“wei-ght- of -the liquid crystal conposition used In Use exanple | and 15 parts
by weight' of a compound of the pres®#3874%Bt i on shown in Exanple 9

(Conpound No. 81)was prepared. This liquid crystal conposition exhibited an

N-i point of 1EE.0@2-Y) 43 SvitrddioyobliBReRyak425yY) c5-nakpD-1p3s liquid

“crystal “conposi tion was sealed in the above-nentioned TN cell, the
resulting threshold veyrdigddiae 2. 38 V. 10 The conpound provi ded by the
‘present ‘invention has a | arge dielectric anisotropy value As and_ a | ow vs-
oosl ty; shence Mifen trd 3cdrr}§dﬁﬁéfi1§°ﬁ'§9&l?hﬁf*¥i‘s4b‘oxzib$‘eh?Bth'dhc%'t he |
driving vol tage of th§ rﬁg_g&dahng liquid crystal conposition wthout raising
Its viscosity. 15 d ¥ B8 Trifluorobenzene derivatives of the o
formul a: 20" A M 23- 4Bet Shenyled ' evl |- €os rein R
ey S s teepebipheny e v - St fVELE

+
represents an al Kyl “grodp ‘of 0 n Whi crt one’ -~ CH2- group

or two non-adjacent - gkizimdaedps My be replaced by an oxygen atom and/or a a

-CO ‘group and/or a - CH group; and - A- and -B- each represent al

, 4-cycl ohexyl 488,. 12~43pKeBytted€lupyobiphéngl2y S-vil)+5-atordyl-1, 3~

, 3-di oxane-2, 5-dlyl group; /| represents 0, 1 or 2, mrepresents 0, 1 or 2
and 1+ngl; and Z' andPYzimidipge sane or different 30 and each
represents a Qrqup - . CH2CH2-, -OCHr-, -CH2- or -CH=CH, or a single
~Bend. 2. AI'i.qg?g'crﬁgﬁ}l’4@5%‘6#&1‘8@9%%‘%17@'%!11'é%fsqe"fmd‘lso}'hponents at
l;eastone of -which isa_trif I.H?r_obenzene derivative as set forth in claim1,
t\he sai d-derivative fBVﬁiiﬂé P8m 2 to 40% by wei ght of the conposition. 36
Pat ent agsprfche * . ~"-' . 1. Trifluorbenzol -Derivate der Fornel: 40 R*A
Z'Z-* B Usgexampler 45 worin R sine Aikylgruppe mt | bis 10

Kohl-enst of f at omen darstelit, in der sine -CH2- G uppe oder zwei nicht
"benachbart e -Adjqpid crgpteysprappsiienAgenaisting sSauer st of f at om und/ oder si ne - CO-

‘G uppe undl oder sine - CH=CH G uppe ersetztwerden konnen; und -A- und

.=i3-j.ew#ils. sin .1, 4-Cycohexyl en, ¥ 4-Phenylen, Py- rimdin-2,5-dlyl odor .. .. ..

1, 3- Dl oxan- 2, 5- ﬁr a r Lﬁ.; | sine O, 1 0der 2 darstellen; msine
‘0, 1" odor 2 und™**%? S und 2 BB ek cPIRr ver schi eden
'sind und jewels sine Guppe -COO, -CH2CH2-,-0OCH2-, -CH2- oder -CH=CH oder
‘'sine Eigfachbindung darstellen. 2p Flissigriastall-Zusamensetzung mt
m ndest ens zwel _Konpopent er vdenen m ndestens sine sin Tri- 56 _
~ftuorbenzol - Der ek ﬁ X d‘- Ist, wobel3dhs8 Berival 2 biandi0 Gew. %
‘der Zusammenset zung aus- -

AP ' SR : |
T em OO0 38.33 -

_ exhibited an N-I point of 112.4°C, aviscosity at 25°C 0f 25,7 ¢P and a An of 0.081. This liquid crystal composition
40  was sealed in & TN cell of 8.7 um thick and the threshold voltage was observed to exhibit 2.56 V. When 15
parts by weight of a compound (Compound No. 1 of Example 1 of the present invention) were added to 85
parts by welght of the above liquid crystal composition, the resulting liquid crystal composition exhibited an
N-1 point of 77.7°C and a viscosity at 20°C of 17.9 cP. This liquid crystal composition was sealed in the above

TN cell and when its threshold voltage was observed, it lowered down to 1.94 V.,

Uss example 2

Aliquid crystal composition consisting of 85 parts by weight of the liquid crystal composition Aused in Use

example 1 and 15 parts by weight of a compound (Compound No. 31) shown in Example 4 of the present in-

5  vention was prepared. This liquid crystal composition exhibited an N-1 point of 110.7°C and a viscosity at 20°C

-of 25.0 cP. When this fiquid crystal composition was sealed in the above-mentioned TN cell, the resulting
threshold voitage was 2.32 V.

Use example 3

Aliquid crystal composition consisting of 85 parts by weigﬁt of the liquid crystal composition used in Use
example 1 and 15 parts by weight of a compound shown in Example 6 (Compound No. 51) was prepared. This
liquid crystal composition exhibited an N-1 point of 107.4°C and a viscosity at 20°C of 24.9 ¢P. When this com-
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-machts-36- - -EP 0 387 032 Bl position was-sealed in the above TN cell,; ‘the
resul ti-ng threshold voltage was 2.12 V. Use exanple 4 5 Aliquid
‘crystal conposition consisting of #PHWERBY weight of the liquid crystal
conpasition used In Use exanple | and 15 parts by wei ght of a compound of
-t he'. pr.esenipodition @84 sealked i i/ dbove TNISIA Fdlrésuling thidshowolthgéNeas 201R)V. Wwas pr epar ed.
Thi's liquid crystal conposition exhibited an N-I point of 110.00C and a

Vi sc:05|ty dse D@OEedf 25.7 cP..\Wen this liquid crystal conposition was
sealed in the above-nentioned TN cell, the resulting threshold voltage was
2.38 V. 510 A"qmgyefdmmlﬂommhhmswﬂﬁ hewsighbofthetliquidorystal camposition used|ipbiage
di el ectri c exampieck and 3G parts| by weight of epmpoynd Wi the steseabigren shawndreExgmela 9t(Ermpound
conpound |§°LP§¥:‘!?S Preparpd; Thig iguid giyelalicmpogifion sxhibitgd aniy-| rpintef 11°E anga vigposity,t 20°C
resul ting I é%) '625?' t"&ﬂ'%%?fm (COMRORHIQR ‘Yﬁﬁd&ﬁ"‘r'&F"&ﬁ‘l@"ﬁ"{’g"‘l’/‘% eglly the repulting

Clainms 1.

Z F 26 v@nerer byafﬁl vatr v Of@“té tg"?ﬁ?%' ‘ Sﬁa' %ﬁﬂd“ 'ﬂ‘l';q"' |ch
one-.- CHZ--- ?os onvé% '%%m"&f' it Ang Ve ?’ af

oxygen atom an di a - CH=CH gr oup; and - A- and -B-
ach represent a 1, 4-cycl ohoxyl one, 1 .4-phenylone, pyrimdine-2,5-diyl or
3-di GXaRGsime - dyI group; 1 represents 0O, 1 or 2, m represents 0O, 1 or 2
;\ﬂg_.l.l.erl; and Z' and Z2 are the sane or different 30 and each :
representsqa YiifbiBbenkénederivativbidPiié formu@CHHr , - CHr or - CH=CH, or a single
bond. 2. Aliquid crystal conposition conprising at |easttwo conponents
at\l-—eastone of which is a trifluorobenzene derivative as set forth in claim

‘the maid derivative formng from2 to 40% by WelE)ht of the conposition.

35 Pat ent ansprilche 1. Trifl uorbenzol Derrvatzeg nel: 40 R*A'- Z- B
Z F 45 worin R eine Al Kkyig 0 st ffatonmen darstelI't,
In der sine -CH2- G uppe oder zwe F

wherein R represents an alkyl group of 1 to 10 carbon atoms in whrch one -CHz- group or two non-adjacent

-CHg- groups may be replaced by an oxygen atom and/or a -CO- group and/or a ~CH=CH- group; and -

A-and -B- each represent a 1,4-cyclohexylens, 1 ,A-phenylene, pyrimidine-2,5-diy! or 1,3-dioxane-2,5-diyl

group; 1 represents 0, 1 or 2; m represents 0, 1 or 2 and 1+m=1; and Z* and Z2 are the same or different
%0 and each represenls a group -COO-, -CH,CHy-, -OCHy-, -CHz- or -CH=CH-, or a single bond.

2. Aliquld crystal composition comprising at least two components at Ieast one ofwhrch isa trlfluorobenzene
"~ derivative as set forth in claim 1, the said derivative forming from 2 to 40% by weight of the composition..

| Patentanspriiche
. \/ | 1. Trfluorbenzol-Derivate der Formel:
° o P
R€A 37216 B -),;,-Z‘QF
| : F
45

worin R eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen darstelit, in der eine -CH,- Gruppe oder zwei

nicht benachbarte -CH,- Gruppen durch ein Sauerstoffatom und/oder eine -CO- Gruppe und/oder eine -

: H=CH- Gruppe ersetzt werden k3nnen; und -A- und -B- jeweils ein 1,4-Cyclohexylen, 1,4-Phenylen, Py-

50 rimidin-2,5-diyl oder 1,3-Dioxan-2,5-diyl Gruppe darstellt; 1 eine 0, 1 oder 2 darstellen; m eine 0, 1 oder

" 2und 1+ m 21 darstellen; und Z! und 22 gleich ader verschieden sind und jeweils eine Gruppe -COO-,
-CH,CH,-,-OCH,~, -CH,- oder -CH=CH- oder eine Einfachbindung darstellen.

2. Flissigkristall-Zusammensetzung mit mindestens zwei Komponenten, von denen mindestens eine ein Trl-
. 86 fluorbenzol-Derivat nach Anspruch 1 ist, wobei das Derivat 2 bis 40 Gew.% der Zusammensetzung aus-
macht
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4

ni cht _benachbarte -CHz- G uppen durch si n’Sauer st of f at om und/ oder eine -CO
G uppe undf oder eine - CH=CH G upgp ¢s¢6ed2zder den konnen; und -A- und
-B-jeweils ein 1, 4-Cycl ohexyl en, 1, 4-Phenylen, Py- 60 rimdin-2,5-dlyl

i no. 0. P ape s e asot B pte B BplaarestofySBos iz 5 1 ci ch oder

ver schi ed egxap“ e nd jeweils sine G uppe -COO - CH2CH2-, - OCH2-, -CH2- oder
-CH=CH o I nfachbl ndung darstellen.

FI Cssl gkri Stﬂhdurd%}&%émésﬁﬁoﬁ U&ﬂ.sﬁﬂgtoféﬁdaﬂﬁ @%Mlﬁq&?@ SthgoBition SHIE’GEIF”
1 0CS bl 1o s Bl f o oMl i e o

wobei das Nged1) wad prep lﬁgﬂ‘ys am@smnmt&u&omm cgﬁyatZO‘?C
! 11111113012&'17 k. V\ihinllﬁls Hiquid lchydthl oompE{ith wa$ éedledidn Hie aB&)éQﬁHﬂhd?naa TRIBS, the resulting
D6r | vees drredholdivbitags edemnasone 'de |la fornmule: c :
F R*A 1/14B ‘hé cbmidindiprrédeddaythe|pleserRinventicroite aldngeldielegiric arpsntpyivalas Aseneda be vis- 3
10 at ones cdsityctentzowten den®mbagd &l used; itds mesgidertrbduciia driving vdiaga ol the tepudiing tiquid

- CH - nonadyjstatesmpesitioe witkaut raliing ity dsepditycde par un atonme d' oxygene et/ou par
un groupenent -CO ethou un groupenent -CH=CH et-A- st-B- representhbnt
-chacun unégroupenent 1, 4-cycl o- hexyl bne, 1,.4-ph6nyl bne,

pyri m & n&lsims._ gj er ou 1 3-di oxane 2, 5-di er 1 reprsenb O, 1 ou 2; 15

m represer)ltb q'? t % t Z' et Z2 sont ldentiques ou
different s et "8{?P°’§8’fﬁdéﬂ‘fa"@ﬁ3 ?1'°Uﬂ"ﬁrouperrent -C00-, -CH2CHr-, -OCHr,
-CH2- ou -CH=CH ou une liaison sinple. 2. Conposition cristalllne |iquide
conprepant au nol ns deux conposants dont au npins ug oet un derivA de
trifluorobenzbne tel quo decrit dans |la revendl cagkon 1, ledit deriv6

formant de 2-A 40 %en poligsegfalzazzo.eB-}ﬁe ) ~@h. 30 40 46 50 55
' | F

wherein R represents an alkyl group of 1 to 10 carbon atoms in which one -CH,- group or two non-adjacent

~-CH,- groups may be replaced by an oxygen atom and/or a -CO- group and/or a -CH=CH- group; and -

A- and -B- each represent a 1,4-cyclohexylene, 1,4-phenylene, pyrimidine-2,5-diyl or 1,3-dioxane-2,5-diyl

. ... group; 1.represents 0, 1.or 2; m represents 0, 1 or 2 and 1+mz1; and Z' and Z2 are the same or different
30 and each represenls a group -COO-, -CHZCHz-, -OCHz-, ~CHjy- or -CH=CH-, or a single bond.

2. Aliquid crystal composutlon compnsing at Ieast two components atleast one of which is a trlfluorobenzene
derivative as set forth in claim 1, the said derivative forming from 2 to 40% by weight of the composition.

35
Patentanspriiche

1. Trifluorbenzol-Derivate der Formel: -

2
R€ A 3;Z'% B 9—522@—1?
| F

worin R eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen darstellt, in der eine -CH,- Gruppe oder zwei
nicht benachbarte -CH,- Gruppen durch ein Sauerstoffatom undfoder eine -CO- Gruppe und/oder eine -
CH=CH- Gruppe ersetzt werden kbnnen; und -A- und -B- jewells ein 1,4-Cyclohexyien, 1,4-Phenylen, Py-

50 rimidin-2,5-diyl oder 1,3-Dioxan-2,5-diyl Gruppe darstellt; 1 eine 0, 1 oder 2 darstelien; m eine 0, 1 oder
2und 1 + m = 1 darstellen; und Z! und Z2 gleich oder verschieden sind und jeweils eine Gruppe -COO-,
-CH;CH,~,-OCH,-, -CH,- ader -CH=CH- ader eine Einfachbindung darstelien.

2. Flissigkristall-Zusammensetzung mit mindestens zwei Komponenten, von denen mindestens eine ein Tri-
85 fluorbenzol-Derivat nach Anspruch 1 ist, wobei das Derivat 2 bis 40 Gew.% der Zusammensetzung aus-
macht.

36

e



L7

- EP 0387 032 B1

Revendications

1 ~ Dérlvés de trifluorobenzéne de la formule:

10

15

36

.68

- F
R€A 3216 B ) zz_-Q-p
- F

dans laquelle R représente un groupement alkyle de 1 & 10 atomes de carbone dans lequel un groupement
~CHg- ou deux groupements -CH,- nonadjacents peuvent étre remplacés par un atome d'oxygéne et/ou
par un groupement ~CO- et/ou un groupement -CH=CH- et -A- et -B- représentent chacun un groupement

- 1,4-cyclo-hexyléne, 1,4-phényléne, pyrimidine-2,5-diyle ou 1,3-dioxane-2,5-diyle; 1 représente 0, 1 ou 2;
mreprésente 0, 1ou2et1+m=1 et Z' ot Z2 sont identiques ou différents et représentent chacun un
groupsment -COO-, -CH,CHy-, -OCHz-, -CH;~ ou ~CH=CH- ou une liaison simple.

- 2. Gomposition cristalline liquide comprenant au moins deux composants dont au moins un est un dérivé de

trifiuorobenzéne tel que décrit dans la revendication 1, ledit dérivé formant de 2 & 40 % en poids de la
composition.
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