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el ectro-optical apparatuses. Li quid Cryiiﬁl§ﬂ9§§ us
rﬁgmgged b‘e

as dielectrics in electro-optical apparathse<$?§
di spl ay apparatuses, since the optical propen Qbstrget s@@hgam 20 @aged-A)).,

i nfl uenced by an applied voltage. {El r (o appearatuses—hased on
liquid crystals are very wel | kno&ﬁ*§528&833?8§5§k|||ed in the art. The
principle of operation of such apparatuses nmay be based on various effects.
Thus, these apparatuses hav 0 , I ] ynam c scatter, DAP
cells (deformation of orient S s, TN cells haV|ng a
tw sted nematic structure, STN cells (super tw sted nematic), SBE cells
(super birefringence effect), Eﬁ&ﬂﬁf&hﬁjﬁﬂﬁﬁkﬁﬂﬁuﬁéﬂf I nterference) or TFT:
cells (thin filmtransistor). scription of the prior
art In addition to the abovenentioned cell types, whose properties

are based on thg, US&-Ofe AEMBhdnPiok 'PLESLES €o novel imidazothiazole

derivatives, liquid crystalline mixtures which contain such

compounds and the use of such compounds and mixtures for

optical and electro-optical apparatuses.

Liquid crystals are used in particﬁlar as dielectrics in
electro-optical apparatuses, such as, for example, display
apparatuses, since the optical propg;ties of such substances
can be influenced by an applied voltage. Electro-optical
apparatuses based on liquid crystals are very well known to a
person skilled in the art. The principle of operation of such
apparatuses may be based on various effects. Thus, these
apparatuses have, for example, cells with dynamic scatter,
DAP cells (deformation of oriented phases), guest/host cells,
TN cells having é_twisted-nematic structure, STN cells (super
twisted nematic), SBE cells (super birefringence effect), OMI
cells (optical mode interference) or TFT cells (thin £ilm

transistor).
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In addition to the abovementioned cell types, whose
properties are based on the use of nematic or cholesteric
liquid cfystals, display apparatuses which are based on the
principle of tilted smectic phases, in particular chiral
phases, have recently.become known. Suitaple tilted smectic
phases are, for example, smectic C, F, G, H, I and K phases,
which are referred to below as S¢, Sp, etc. In general, Sc
phases which permit particularly high response speeds are
preferred. The chiral tilted phases are usually denoted by



li'quid crystals, display apparatuses which are based on the principle of

. tilted snectic phases, in particular chiral phases, have recently becone
known. Suitable tilted snectic phases are, for exanple, snectic C, F, G H,
| and K phases, which are referred to below as S[err], S[err], etc. In
general, SC phases which permt particularly high response speeds are
preferred. The chiral tilted phases are usually denoted by

2 Slerr]*, S#errk*, etc., the asterisk indicating the chirality in each
case. Known 814 SB/pestehi chherastrwiak dndigatpprgnthe| chigfalditiyr 4n spehr] *

phases are, dfie EXGIWNE cePOFLPSes SwHiBH A% pakali bhZeke fg¥FiRBIAG! biEC) . SBF
cells (short-pjtch bisstable ferroelectric) or DHE celis tdeforned hel i x
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Furt hernore, .t hey .shoul.d,have_a_suii.abl S a ve br.oad .f.enperature
range, a Iovf'\a/‘fxéceolselct%f lgr)ldogh(%l?? ‘F%]té%ongdgr%r%egg. E%/é?’érlé% soeolaesceglg ‘chiral
tilted snectic phases shoul d noreover have a sufficiently high spontaneous
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capacity (SSF cCeiﬁésjﬁﬂgiri_ﬁgsgﬁ?gﬁégq{‘ﬁ%ﬁaﬁgggggcﬁﬁéaésfo o.ssﬂleb \ga?'ségaand
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Suitable ferroelectric liquid crystal m xtures are pre erabJ%/ m_xturea
consi sting oPEERPHARE OV6 e 20PFPRAI FYRFINE U FBRAL aftd SRV ITRALYY an
crystal |l i ne ahdet ivdspolime kdtwesr Materials based on chiral tilted

smectic phases should moreover have a sufficiently high
spontaneous polarization and, depending on the cell type, a
fairly small twisting capacity (SSF cells) or as high a
twisting capacity as possible (SBF and DHF cells). In order
to facilitate the orientation in the cell, these may '
furthermore preferably have an Sp phase above the Sc phase.

Suitable ferroelectric liquid crystal mixtures are
preferably mixtures consisting of at least one optically
active dopant and one liquid crystalline material. The latter
cohsists of at least one achiral component, preferably a
plurality of achiral components, which as a rule should have
a broad tilted smectic phase, preferably an Sc phase. The
optically active dopants need not themselves be liquid
crystalline but can preferably have a smectic or cholesteric
phase. The optically active dopants should hdwever induce in
the liquid crystalline material a tilted smectic chiral phase
having a suitable twist and a sufficiently high spontaneous
polarization.
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The present invention relates to compounds of the general
formula



consists of at |east one achiral conponent, preferably a plurality of

. achiral conponents, which as a rule should have a broad tilted snectic
phase, preferably an S[err] phase. The optically active dopants need not
t hensel ves be liquid crystalline but can preferably have a smectic or
chol esteric phase. The optically active gopants shoul d however induce in
the liquid crystalline material a tilted snmectic chiral phase having a
suitable twi st and a sufficiently high spontaneous pol arization.

Summary of the invention The present invention relates to conpounds
of the general formula : 3 [err]
I n which: - mand are the, nunber 0 or_ 1; - Rerr] is a group Rerr], a
cyclic chiral grgug /A eN 1_4pr /I TINTIN s he Her and mis the nunber
1, also a groupR z S/lQI: 2 ) R20 I

m n

in which:

— m and n are the number 0 or 1;

~- Rl is a group R3, a cyclic chiral group Q! or, if n is
the number 0 and m is the number 1, also a group
R3-a3-23-, and R2 is a group R%, a cyclic chiral group
Q2 or, if m is the nuwmber 0 and n is the number 1,
also a group R4-Ad-z4;

- the rings Al, a2, a3, a? are trans-1,4-cyclohexylene or
are 1,4-phenylene which is unsubstituted or
monosubstituted or disubstituted by fluorine, chlorine,
cyano or methyl; _ .

- R3 and R? are each an alkyl or alkenyl radical in which
one methylene group or two non-neighbouring methylene
groups are optionally replaced by -0-, -C00- and/oder
-00C-, and/or one or more hydrogen atoms are replaced
by fluorine or chlorine;

- 21, .22, z3 and z4, independenty of one another, are a
single bond, CHa-CHz, O-CHz, CH2-0, COO, 00C, C=C-,
(CH2)4, O(CH2)3, CH=CH-CH20, OCH2-CH=CH, CH=CH-(CH2)2
or (CH2)2-CH=CH;

- and Q! and/or Q2 are one of the following chiral
groups: '



R3-A3-Z3-, and R2 is a group R4, a cyclic chiral group @ or, if mis the
; hunber 0 and n is the nunber 1, also a group Rerr]-Alerr]-Zerr]; - the
rings Alerr], Alerr], Alerr], Alerr] are trans-1, 4-cycl ohexyl ene or are
1, 4- phenyl ene which is unsubstituted or nmonosubstituted or disubstituted
by fluorine, chlorine, cyano or nethyl;, - Rlerr] and Rlerr] are each an
al kyl or al kenyl radical in which one net hyl ene group or two

non- nei ghbouri ng mnet hyl ene gr@ups are optionally repl aced -0-, -COO
and/ oder - O0C-y and/or one or|j nore hydrogen atons_are replgced by
fluorine or chlonyre - z[ @5 and Z[err]o dependenty of
one anot her, a single bond CH enir], [err]-0,
COO, OCC, C=C [err] RSy ] [er CH= rr] G

OCH err] - CH=CH, CFEBH- (CH err]
Qerr] and/or Jerg] are one ofQtfe fol l ow ng cii

4 Jerr]
R5 R5 R5\7/
R® -0 RS O o)
o - O

vii

in which R5 and R® are each an alkyl or alkenyl radical
in which one methylene group or two non-neighbouring
methylene groups are optionally replaced by -0-, -COO-~ and/or
-00C-, and/or one or more hydrogen atoms are replaced by
fluorine or chlorine, with the proviso that any oxygen atoms
present in RS and/or R® are not linked directly to the ring
in Q! or Q2.

It was found, surprisingly, that the'compounds of the
formula I, all of which have an imidazothiazole unit, have a
pronounced tendency to form liquid crystalline phases, in
particular to form tilted smectic phases. The optically
inactive compounds of the formula I generally have a tilted
smectic phase, especially an Sc¢ phaée, in addition to a
nematic and/or an Sp phase. Many of the optically active
compounds of the formula I have a tiited smectic chiral
phase, especially an Sc* phase, in addition to a cholesteric
and/or an Sp phase. These compounds are therefore _
particularly suitable as components or chiral dopants of
tilted smectic chiral phases in liquid crystal mixtures.
However, they are also suitable as components or chiral
dopants for nematic or cholesteric mixtures. The present

~ invention thus offers a broad range of novel components and
mixtures for further optimization and modification of liquid
crystalline materials.



in which Rlerr] and Rlerr] are each an al kyl or alkenyl radical in which

. one net hyl ene group or two non-nei ghbouring nethyl ene groups are optionally
replaced by -0-, -COO and/or -0OOC-, and/or one or nore hydrogen atons are
repl aced by fluorine or chlorine, with the proviso that any oxygen atons
present in R err] and/or R err] are not I¢nked directly to the ring in
Qerr] or Qerr]. It was found, surprisingly, that the conpounds of
the formula I, all of which have an i m dazot hi azole unit, have a pronounced
tendency to formliquid crystalline phases, in particular to formtilted
smectic phases. iﬁé_éﬁm¢éﬁﬂdéVoEnéﬁ&'f@r&@ﬂPQNﬁﬁﬁmphibhecﬁeﬁﬂ@&ﬁ;'_genera||y
have a tilted snectic phase,, especially an %%;{%&thas , in addition to a
nemati ¢ and/ SPSARtAPCH ARG high, FtaPidlhEy obe i a9t is magRPfids of the
for deLIa ! ha\feeadEH 'lmdysamtdoaoﬁalim' eak, poas he aqrdQiyabbrgpaged| &id |Havdhase. ,
In addition to CRo

. S I,G .and/ Qr. an_SA se._ These ounds, are
therefore paﬂlfegﬁf"é?? é%eil‘fbéﬁle%q’ag‘nc ﬁ%oﬁ‘éﬁ{}ge%ranc ﬁ?‘al"%‘%aﬁ%‘é‘% tilted
snmecti c chirasrypbhbaddine matgepiiadscrystal m xtures. However, they are al so
sui tabl e as conponents or chiral dopants for nematic or cholesteric
m xtures. The present invention thus offers a_ broad range of novel
conponents and m xtures for f ! ' R-BNERER f i cation of liquid
crystalline materials. : 5

The properties of the compounds of the formula I may vary
within wide ranges, depending on the number and importance of
the rings and of the substituents. For example, aromatic
rings lead to higher, and saturated rings to lower, values of
the optical anisotropy. An increase in the clear point can be
achieved, for example, by introducing one or two further
rings. Lateral halogen substituents make a contribution to
the dielectric constant both parallel and perpendicular to
the longitudinal molecular axis, which can be utilized for
increasing or reducing the dielectric anisotropy, depending
on the substitution pattern. Furthermore, by means of lateral
substituents of one or more rings, the mesophase regions can
be modified, any tendency to form highly ordered smectic
phases can be substantially suppressed and often the |
solubility can also be improved.

The compounds according to the invention therefore permit
further optimization of the liquid crystal mixtures and
modification of the electro-optical properties of such
mixtures in a wide range.

The expressions used in the definitions are explained as
follows:

The expression "alkyl or alkenyl radical in which one
methylene group or two non-neighbouring methylene groups are



The conpounds of the formula | have high chem cal resistance and high

_ stability to electric and nagnetic fields. They are col ourl ess, can be
easily prepared and have sufficient solubility in one another and in known
liquid crystalline materi al s. Descri ption of the

I nvention The properties of the cogpounds of the fornmula | may vary
within w de ranges, depending on the nunber and inportance of the rings and
of the substituents. For exanple, aromatic rings |ead to higher, and

sat ur at ed riopgdongllyweeplacedidy of0-t,he COPti andl/ami -MQ-oppndhnri auecase i n
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further rings. ogen substituents fake a contribution to the
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further opt|3ﬁk9¥ﬁad#Y@Fth@nYl@KY(jﬁ%?ﬂﬂgaﬂkwixtGF@%quRPLhM% fication of the

el ectro- Opt'EEEfHﬂBQB%ﬂkyﬁs eﬁléfﬁﬁlﬁpP“'éy%ioh@k91“ﬂﬁgtﬂiﬁarky . The
expressions used in th definitions are exalalne as |1 ows: The

expr essi on "%ﬁqﬂﬂ°4$k°§Vkeﬁ}PoF%EQEXQCQF? EHYon@eEEX hﬂﬁ?Vgroup or two
non- nei ghboufidtly IMmkidwyeasbehpl Pendilthe like.

Examples of preferred radicals are methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, l-methylpropyl, l-methylheptyl, 2-methylheptyl,

(Z) -2-pentenyl, (2Z)-2-hexenyl, (Z)-2-heptenyl, (Z)-2-octenyl,
(2) -2-nonenyl, (E)-3-pentenyl, (E)-3-hexenyl, (E)-3-heptenyl,
(E) -3-octenyl, (E)-3-nonenyl, (Z)-4-hexenyl, (Z)-4-heptenyl,
(Z) -4-octenyl, (Z)-4-nonenyl; alkenyl groups having a
terminal double bond, such as 3-butenyl, 4-pentenyl, 5-
hexenyl, 6-heptenyl, 7-octenyl, 8-nonenyl; methoxy, ethoxy,
propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy,
nonyloxy, l-methylpropoxy, l-methylheptyloxy,

(E) -2-propenyloxy, (E)-2-butenyloxy, (E)-2-pentenyloxy,

(E) -2-hexenyloxy, (E)-2- heptenyloxy, (E)-2-octenyloxy,

(Z) -3-pentenyloxy, (Z)-3-hexenyloxy, (2Z)-3-heptenyloxy, (Z)-
3-octenyloxy, (2)-3-nonenyloxy, (E)-4-hexenyloxy, (E)-4-
heptenyloxy, (E)-4-octenyloxy, (E)-4-nonenyloxy;
methoxyethyl, methoxypropyl, methoxybutyl, methoxypentyl,
methoxyhexyl, methoxyheptyl, ethoxymethyl, propoxymethyl,
butoxymethyl, pentyloxymethyl, hexyloxymethyl, ethoxyethyl,
propoxyethyl, butoxyethyl, pentyloxyethyl, hexyloxyethyl,
heptyloxyethyl, ethoxypropyl, propoxypropyl, butoxypropyl,
pentyloxypropyl; 2-fluoropropyloxy, 2-fluoropentyloxy,
2-fluoroctyloxy, 2-chlorohexyloxy, 2-chloroctyloxy, butyl-
carbonyloxy, pentylcarbonyloxy, hexylcarbonyloxy,



6 optionally replaced by -0, -COO and/or -0O0OC-, and/or one or nore

. hydrogen atons are replaced by fluorine or chlorine"” includes

strai ght-chain and branched (optionally chiral) radicals, such as al kyl,
1-al kenyl, 2-al kenyl, 3-al kenyl, 4- al kenyl, alkenyl having a term nal
doubl e bond, al koxy, al kenyl oxy, al koxyakkyl, al kenyl oxyal kyl,

al koxyal kenyl , al kyl carbonyl oxy, al kyl carbonyl oxyal kyl ,

al koxycar bonyl al kyl, al koxyal kyl car bonyl oxy, fluoroal kyl, difluoroal kyl,
trifluoroal heptydkhvboavkexy. Grfilomidobutyiteahiydnyiony. R-ddnompkoxy,

f 1 uor oal kyl mgax&egxnymylﬁﬁ%h@@ﬁ&wﬂw b@{l&fhuageha{aeyii ke.

Exanpl es of “preferred radicals are _neth et hyl’, priopy butyl, pentyl,

hexyl , hept \A2rbeay}PxyngnghlorrhyRy gz 86}' °xﬂod%?ﬁhl°rPP@FH}FﬁFBﬁ?Y1‘

%z;mz hﬁl hteptdvsdy,, 2~ &nnbrbheﬁwéarﬂzo@ylaa@entzeauloréliépt&lf&m&nwoxy, 2-
epten e nonen

--3- hexensl Y: eﬁgﬁﬁ §$gh¥¥é Qg % F@ﬁ%VXh%Eﬁf%?éhéhg%ﬂxyy(2) 2-‘P&Q{ényl,

(Z) - 4- hept eﬂ;elptyaa)arbonyienyl 2 {meth{-lpenty]bxyea Ksonyl g mmh&&hengla

term nal do c Qxé , e

6- hept enyl , ngg?tenyy Zﬂn@%€§X§%éﬁﬁ¥%“) ?4b§ﬁg¥y?%%F3§6xy, gﬁ?oxy,

pentyloxy Iebhoxyy, PMQBP¥YG&§b°nquﬁﬁh9$y nbuyPxrgarbonmmerhoxypoxy,

- met hy | heptyd XM ox/Eh rbdnPLRRELP X he xyEbxgc RYb &N feBhoxyEhnd the
-2 pentenyloxx (E)-2- hexenyloxy, ('E) - 2- heptenyloxy, (E) - 2- oct enyl oxy,

(Z)-3-pente , (2)-3-hexenyl oxy, (Z)-3-heptenyloxy, (Z)- 3-octenyl oxy,
(2) - 3-nonenyl oxy, (E)-4-hexenyloxy, (E)-4- heptenyloxy, (E) -4-octenyl oxy,

et hoxypentyl . RATROSYRERY, “ﬁ%%%’%#ﬂ%ﬁ%?%ém BT e T gre 1
but oxynet hylt;hqs.mtlyi mhy.n:ht hyé rédigd lox \Re toy RS hahe)xiydtmyllz carbpoxy et hyI
but oxyet hyl ?égﬁg T%éée beh§é¥$£3ﬂ€“éﬁérn BEPLYLRSNES NWne SHAARUREOPY!
propoxypropy yprop
are preferably straight-chain. However, those
radicals R3 and R%? which lead to chiral side chains owing to
branching and/or owing to the presence of a fluorine or
chlorine substituent and lead to optical activity in the
compounds of the formula I are also preferred. Particularly .
preferred chiral radicals R3 and R%? are i-methylalkyl, 1-
methylalkoxy, 1l-methylalkoxycarbonyl, 2-fluoroalkoxy, 2-
chloroalkoxy, 2-fluoroalkanoyloxy and 2-chloroalkanoyloxy.
The radicals R® and R6 are preferably straight-chain.

zl is preferably a single bond, -CH2CH2-, -OCH2- or
-00C-, Z2 is preferably a single bond, -CHaCH2-, -CH20- or
-C00-; 23 and z¢ are preferably a single bond, -CH2CHz-,
~-CH20~-, -0OCH2-, -CO0- or -00C-.

The rings Al to A% are preferably 1,4-phenylene, 1,4-
phenylene monosubstituted or disubstituted by fluorine,
and/or cyclohexylene. Preferred fluorine-substituted rings
are 2-fluoro-1,4-phenylene, 3-fluoro-1;4-phenylene and 2,3-
difluoro-1,4-phenylene. In general, those compounds of the
formula I in which at least one of the rings Al or A2 is 1,4-



pentyl oxypropyl ; 2-fluoropropyloxy, 2-fluoropentyloxy, 2-fluoroctyl oxy,

. 2-chl orohexyl oxy, 2-chloroctyl oxy, butyl- carbonyl oxy, pentyl carbonyl oxy,
hexyl car bonyl oxy, 7 .

hept yl car bonyl oxy, 2-fl uorobutyl carbonyl oxy, 2-fluoro- pentyl carbonyl oxy,
2-f1 uorohexyl carbonyl oxy, 2-fluoroheptyl-g carbonyl oxy

2- chl or obut yl car bonyl oxy, 2-chl oropentyl carbonyl - oxy,

2- chl or ohexyl car bonyl oxy, 2-chl oroheptyl carbonyl oxy, 2-

met hyl pent y|plerydepegx 2 - quuEbhyJ4mphényidm@nyBefyuofb¥mu4npheny1ene or

hept yl car bonyl , YhD 0 I (ycar bonyl,
2- et hyl heptné/y'l:s.(;%lcf %bonyl'h" k ?ﬁ car a'; rpélrtlélé%} ropoxycar ony| met hoxy,

but oxycar bonyl net hoxy, pentyloxycarbonylnethoxy, hexyl oxycar bonyl met hoxy

‘and the Iike. The crarhicyl $YQbr£{@rQ29%c@Qﬂ‘pQHn€|§eoéod ridef Ol g@nk are
those in mhaf e radlcgera have to 12 ar(n1€§ons They may be

'strai ght-ch h¥ i"‘&(ﬁ’%l%ﬁ I§3’°aﬁHaRE13'F%rb? QWi Jmong
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and Rierr] &s i dabhykanlbe”?éﬁ%%ﬁ]o}&b ak %&QM&?&&@WV bonyl,

2- quoroaIkoxy, - chl oroal k XX kanoy ox

2- chl or oal kaR’é?f%ﬁ@blYl'Héleln&éPé rst%wqechmwfif aﬁetlm cfamdiay I in

strai ght - chagRich Q1 and/®i D2 scehsf gFeinost Shnehechogl, andidLigd Geerr] -
-CCH err]- or
of the formulae i and/or ii.

Particulariy preferred subgroups of the formula I ére the
compounds of the general formulae
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-ooc-, Z[err] is preferably a single bond, -CHerr]CHerr]-, -CHerr]O or
--CO0-; Zerr] and Z[err] are preferably a single bond, -CHerr]CHerr]-,
-CH err]O, -CCH err]-, -COO or -Q0OC. The rings Alerr] to Alerr]
are preferably 1, 4-phenylene, 1,4- phenyl ene nonosubstituted or

di substituted by fluorine, and/or cyclohexylene. Preferred
fluorine-substituted rings are 2-fluoro-1, 4-phenyl ene,
3-f|uoro-1,4-pheny|g@e a 2,3- difluoro-1, 4-phenyl ene. |In general, those
conpounds of the forRula in which at |east one of the rings Alerr] or

Alerr] is 1, 4- 8 phenyl ene,

2-f1 uor o- 1, 4- pheRY &1%N]%I ene or IF

2, 3-di fluoro-1, 4- phensg=€ne are rtiNul arly preferred. The chiral
rings Qerr] and @tr] gécur kA thg4conpounds of the fornula | preferably
in one of two enanti §aeric fornk._ _Aong the conpounds of the formula | in
which Qerr] andLber £ gcu \ %M‘N%s are consequently-

t hose in which ol l=¥-% | I‘yQa AR conpounds of thdG
formula I. The rings err] and MFérr] carSDe iINlentical or different but

are preferably identical. Pref gonpounds of the formula I in which
X hosE in which Qerr] and/or Jerr] are of
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S
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[err]
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in which Ql and 02 as well as R3 and R% have the
abovementioned meaning, z12, zl13, 221, 231, 232, z41 zp4q z42
are a single bond and/or CHaCH2, 221 is furthermore CH30, z12
and 231 are furthermore OCHz, %4l is furthermore CH20 or
OCH2, 232 is furthermore CH20 or COO and Z42 is furthermore
OCH2 or 00C, and the substituents X! to X4 are hydrogen or
fluorine. Preferably, in each case not more than one or two
of the substituents X1 to X% are not hydrogen and preferably

not more than one of the groups Z12 to 242 is not a single
bond.

Among the compounds of the formulae IA to IP, very
particularly preferred compounds are those which, in addition
to the imidazothiazole ﬁnit and optionally present chiral
rings Q1 and/or Q2 have oniy one further ring. These are the
compounds of the formulae IA, IF and IJ to IO.

The imidazothiazoles of the general formula I can in
general be prepared according to the following schemes.

An aldehyde of the general formula II is first reacted
with sulphuryl chloride and thiourea to give an aminothiazole
of the general formula III. This reaction has been described
in the literature for analogoug examples, for example in
Helv. Chim. Acta 38, 1291 {1955). The aminothiazole of the
formula III is then reacted, analogously to J. Chem. Soc. P.
I, 1989, 643, with a bromoaceto derivative of the general
formula V to give the immonium salt of the formula VI, which
is cyclized to I without further purification by heating in a
suitable solvent, such as, for example, ethanol. The
bromoaceto compounds of the formula V are readily obtainable
by oa-bromination of the corresponding unbrominated aceto
derivatives of the general formula IV, for example by means
of copper(II) bromide. The reaction has been described in J.
Org. . Chem. 29, 3459 (1964), for analogous examples.



[err] 10 in which Qerr]-and
. Qerr] as well as R err] and R err] have the abovenenti oned neani ng,
Z[err], Z[err], Zerr], Zerr], Zerr], Zerr] and Z err] are a single bond
and/or CH err]CH err], Zerr] is furthernore CHerr]O Zerr] and Z err]
are furthernore OCH err], Zlerr] is furtthernore CHerr]O or CCHerr],
Z[err] is furthernore CHerr]O or COO and Z[err] is furthernore OCH2 or
OOC, and the substituents x[err] to x[err] are hydrogen or fluorine.
Preferably, in each case not nore than one or two of the substituents

Xerr] to Xerr] age t hygr and preferably ot %re ong of the
groups Zferr] t 1@21 i ngl e bond. pounds of
the formulae I A ery|particularly preferr& cdnpouns e those
which, in addition'to the i azot hi azol e unit and opti onal p esent

chiral rings QL and/ofl @ have only one further ring. Thepe'are the
conpounds of the fornul ae | 1)562@1Qd IJ to IO The | 2CuBrpt hi azol es
of the general fornula | ca 2?p[m be prepared accor ¢§iChlf./BtAche

foll owi ng schenes. Anlal déhyde of the general fornuka Il is first
reacted with sul phuryl chloride and thiourea to give an am not hi azol e of
the general formula III Thi s re ction has been described in the literature

for anal ogous exanp for >{_ e in Helv. Acfa 38 1 (1955)
The ami not hi azol% NHys t hen react
Chem Soc. P.

Acetone, NaHCO;,

m
l EtOH, Rfl.

R‘ Zt(/sj:}—[ 22R2

If ester groups are present in the group R1alzl and/or
R2a272, the esterification is preferably not carried out
until after the described formation of the imidazothiazole
unit. Furthermore, if R1Alzl and/or R2A222 have ether groups,
if desired the etherification can also be carried out after
the formation of the imidazothiazole unit.



|, 1989, 643, with a bronpaceto derivative of the general fornmula V to give
. the imoniumsalt of the fornmula VI, which is cyclized to | w thout further
purification by heating in a suitable solvent, such as, for exanple,

et hanol . The bronpaceto conpounds of the fornula V are readily obtainable
by a-brom nation of the correspondi ng unpgom nated aceto derivatives of the
general fornula IV, for exanple by neans of copper(ll) brom de. The
reaction has been described in J. Org. Chem 29, 3459 (1964), for anal ogous
exanpl es. [err]

Acetone, NaHCOB qhe starting materials required Bbr the synthesis of the
compounds of the formula I are known compounds or analogues
of known compounds or can be prepared from known compounds in
a few steps. Many of the starting wmaterials are also
commercially available. Thus, for example, aldehydes can be
prepared from suitable nitriles by reduction with DIBAH and,
if required, can be extended by homologization reactions to
give aldehydes of the formula II. Such nitriles, aldehydes
and homologization reactions have been described, for
example, in EP-A-0122389. The preparation of wmethylcarbonyls
of the formula IV is also generally known to a person skilled
in the art. Thus, for example, suitable methyl ketones are
readily obtainable from corresponding nitriles by reaction
with methyllithium or with a methylmagnesium halide, or also
from aromatics by Friedel-Crafts acylation. Suitable nitriles
have been described in large numbers in the literature on
liquid crystals.

The compounds of the formula I can be used in the form of
mixtures with one another and/or with other liquid
crystalline components. The invention thus also relates to
liquid crystalline mixtures having at least 2 components,
wherein at least one component is a compound of the formula
I. A second component and optionally further components may
be further compounds of the general formula I or other
suitable liquid crystalline components. The compounds of the
formula I are preferably used as a component of mixtures
which have a cholesteric and/or a tilted smectic phase, for
example a chiral S¢ phase. The compounds of the formula I may
be used as achiral components and/or as chiral dopants.

Suitable liquid crytalline components which may be used,
in addition to the compounds of the formula I, in the
mixtures according to the invention are known in large



~If ester groups are present in the group Rerr]Alerr]Zerr] and/or
Rlerr]Alerr]Zerr], the esterification is preferably not carried out until
after the described formation of the im dazothiazole unit. Furthernore,
Rlerr]Alerr]Zerr] and/or R2ZA2Z2 have ether groups, if desired the
etherification can also be carried out afiger the formation of the

I m dazot hi azol e unit. 12 The

starting materials required for the synthesis of the compounds of the

formul a |

arBImbRNHh Rq)r?p@eﬁagnoskwe@%g%sth@r agkoWAOE oPRRIIRR T30 Bn be

prepared fropeduVét GANNOWIABsigde Kristalle in Tabellen [Liquid crystals

in tables], VEB Deutscher Verlag fir Grundstoffindustrie,
Leipzig; Volumes I and II, or from Landolt-Bdrnstein, Liquid
Crystais, Volumes IV 7a-d, and many of them are also
commercially available.

Owing to the good solubility of the compounds, according
to the invention, of the formula I in other liquid
crystalline materials and owing to their good miscibility
with one another, the proportion of compounds of the formula
I in the mixtures according to -the invention can be
relétively high and may be, for example, 0.1-50% by weight.
If achiral compounds of the formula I are used as components,
in general a proportion of about 1-40% by weight, in
particular of 3-30% by weight, is preferred. The proportion
of chiral dopants is substantially determined by the twisting
capacity, the spontaneous polarization and the desired pitch
of the mixture. The proportion of one or more optionally used
chiral dopants of the formula I may therefore'vary within a
wide range depending on the appliation and may be, for
example, about 0.1-40% by weight. For display apparatuses
based on liquid crystals having tilted smectic phases, a
proportion of about 1-30% by weight, in particular of about

3-25% by weight, of optically active dopants of the formula I
is generally preferred.

The mixtures according to the invention preferably
contain, in addition to one or more compounds of the formula
I, at least one further compound from the group consisting of
compounds of the general:formulae

N
R7 @_RB- VII
=N
p

i f



a few steps. Many of the starting materials are also commercially

. avail able. Thus, for exanple, aldehydes can be prepared from suitable
nitriles by reduction with DIBAH and, if required, can be extended by
honol ogi zati on reactions to give al dehydes of the fornmula Il. Such
nitriles, aldehydes and honol ogi zati on n@acti ons have been descri bed, for
exanpl e, in EP-A-0122389. The preparation of nethylcarbonyls of the formula
IV is also generally knewn to a person skilled in the art. Thus, for

exanpl e, suitabLg @ ' %@dl |y obtainable from correspond| ng
nitriles by reacti|d TE! \ or with a nethyl magnesi umvidl de,

or also fromaromiti bp Crafts acylation. Suitable nitriles have

anot her- and/ or
also relates to liqg
wherein at |east ong
conponent and oBi+€]
general formula |

' 1ine conponents. The |nventﬂ6h t hus
i Xxtures having at |east 2 conponents,
onpound of the formula I. A second
yorf®nt s may be further conpounds »f the
iquid crystalline conponents. The

conpounds of the for , erably used as a conponent of m xtures
whi ch have a ch h_gg%?%g Ad/\ 2 \t g¢b. smectic phase, for exawphaﬁﬁ
chiral SC phase. Th 15 of\ formula | 'may be used as achira
conmponents and/or as c |raI dopants Suitable liquid crytalline

conmponent s mhlchh“

ion to the conpounds of the fornula
|, in the mxtuRe

ntion are known in large x11

' xt 3
RO XIII
F
1 2
X X E. :
_ ;7R“ :
O O™
R9* XIV
F .
* R12
Xv
XVi
ITB dR
RS Z5 z7 - RrR12
s o>(5*>_®"[p_®]ls o) R
in which
) is 0 or 1;
g and r ‘are L or 2, g + ¥ = 2 or 3;

8 is 0, 1 or 2;



13 nunbers to a person skilled in the art, for exanple fromD. Denus et
al., Flussige Kristalle in Tabellen. [Liquid crystals in tables], VEB

Deut acher Verlag fur Gundstoffindustrie, Leipzig, Volunes | and IIl, or
from Landolt-Bornstein, Liquid Crystals, Volumes IV 7a-d, and many of them
are also commercially avail abil e. OmMLBg to the good solubility of the
conpounds, according to the invention, of the formula | in other liquid
crystalline nater;aJs a@p ow ng_to their good mscibility with_one another,

the proportion dt' @Hh&inds ot 9eRENIFRIYAOE PREt RROTRSE uAde 2d&¥lding to

the invention can be rel ativehykéngh ailkoxwy htkehploryxanikoxyalky20% by
wei ght. If achiral conpounds og t he formul a %f used as._conponents, in

L_a
general a proportion of about® E9ﬁ%o%§?*&ﬁ G&F?n? %ﬁYtiQ: A xg—'SO%by
wei ght, is preferred. The propbkoxyrarkomtli,r alkdnphokxycarbanyist antial |y

determ ned by 1 heo [hpifing Capilidnaddidys RELARCAHSERAL AdAALhRY1ARM the
desired pitch of the mxture. proportion of one or nore optionallTy used
chiral dopants of the formul adlkem¥li herefore vary within a w de range

dependi ng on t heRBPPIARIHIA) ADAIEBYndéht 1P lofe ¥ABPhRot RO Utarkd - k14Q%0, by

wei ght. For display apparatuses, based %_ liquid,rystals having tilted
smectic phases, a proportion 6ik%$%£t o By Fgﬂi?e? PHiticul ar of
about 3-25% by wePghzé afd @ft,i dalkependéntvEy defhamies anbthie, farend aingle
general ly preferred. Th kXt ML €Sl ' t invention
preferably contain, in additi gﬁn b %ﬁn%s%l?z Cr?%;gﬂggﬁpgﬂ%gs O{B/t he formula I,
at | east one further conpoundfarthertere) QtH2.c6R9 ori B@Cof conpounds of the

general formul aeg gngefr] independently of one another, are
phenylene-1,4-diyl or trans-cyclohexylene-
1,4-diyl;
X1 and X2, independently of one another, are hydrogen
or fluorine;
(R*) and (S*) denote the relative configurations.

The compounds of the formulae XIII to XVII are optically
active dopants which, depending on the desired effect, may be
present in one of the two enantiomeric forms in the mixture,
in addition to one or more compounds of the formula I.

The substituents R7 to R12 preferably each have not more
than 18 carbon atoms; about 5-12 carbon atoms are
particularly preferred; the substituents R7 to R12 may be
linear or branched but are preferably linear.

The preparation of liquid crystalline mixtures and
electro-optical apparatuses can be carried out in a manner
known per se.

The preparation of compounds of the formula I and liquid
crystalline mixtures of the type according to the invention
are further illustrated by the following Examples. Optical
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[err]
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antipodes of the compounds of the formula I each have the
same phase transformation temperatures and induce the same
absolute values of the spontaneous polarization and of the
twisting, but with opposite signs. The abbreviations used for
characterizing the phase transformations have the following
meanings:

C ' crystalline
S smectic,
Sa, SB.: S¢, etc. smectic A, B, C, etc.,
Sc*, Sg*, etc. chiral smectic C, F, etc.
N nematic,
N* cholesteric,
I isotropic.
Example 1

a) 50 ml of ethyl acetate were added to 32.1 g.of finely
ground copper (II) bromide and refluxing was carried out- for
30 minutes. A hot solution of 8.3 g of p-hydroxyacetophenone
in 50 ml of chloroform was added dropwise to the boiling
reaction mixture and refluxing was continued for 5 hours. The
cooled mixture was then filtered, the residue was thoroughly
washed with ethyl acetate and the filtrate was refluxed
briefly with active carbon and then cooled and filtered. The
principal amount of the solvent was evaporated off under
reduced pressure and the crystals formed were filtered off
with suction and dried under greatly reduced pressure. This
gave 8.1 g of 2-bromo-1-(4-hydroxyphenyl)ethanone as pale
brown crystals of melting point 122-124°C.

b) 20 g of sulphuryl chloride were added dropwise to
21.3 g of nonanal in such a way that the reaction temperature
remained between 25-28°C. The reaction solution was then
stirred at room temperature for 16 hours, after which 11.4 g
of thiourea were added and refluxing was carried out for 3



in-which p is Oor 1; q and r are 1 or 2, gq+r =2or 3; s
is 0, 1 or 2 _ 15 Rl err] and
Rlerr], i ndependent|y of one another, are al kyl,

al kenyl , al koxy, al kenyl oxy, al koxyal kyl, al koxyal koxy,

al kanoyl oxy, al kenoyl oxy, 17 al koxycarbonyl, -

al kenyl oxycar bonyl ; Rl err] and R[err] |ndependently of one anot her,
are al kyl or al kenyl ; Rlerr] und R err |ndependently
of one anot hBPUr3 3k Ahgnt 20°C. 200 ml of watex pgxg| th %Pk%ﬂéﬁ

al kenyl oxy; to whersgillwinlingneedbeisd ,solnddpandans! uh@frém:laﬂpt her, are
a single mixture was keptngdBOQé'[g (s q_'\;r%rhre]r g&u:g._' [ 'F{\ réacatridonz[ err] 'S

mixture was then filtered hot, cooled and extracted with
ether, and the aqueous phase separated off was adjusted to pH
10 with 2 N sodium hydroxide. This phase was then extracted
with ether, the ether phase was dried over sodium sulphate,
the ether was evaporated off and the solid residue was
recrystallized from cyclohexane. This gave 8 g of 2-amino-5-

heptylthiazole as colourless lamellae of melting point 75-
76°C.

c) A solution of 7.3 g of 2-bromo-1-(4-
hydroxyphenyl) ethanone in 30 ml of dry acetone was added
dropwise to a solution of 7.4 g of 2-amino-5-heptylthiazole
in 30 ml of dry acetone at room temperature. Thereafter, the
reaction mixture was stirred at room temperature for 16 hours
and the solvent was then removed under reduced pressure. A
two-phase mixture of 300 ml of methylene chloride and 300 ml
of 1 M sodium bicarbonate solution was added to the residue
and the mixture was stirred vigorously for 20 minutes at room
temperature. The precipitated solid was then filtered off
with suction, dried under reduced pressure and, directly
thereafter, refluxed in 100 ml of ethanol for 24 hours.
Thereafter, cooling was carried out, the solvent was
evaporated off under reduced pressure, the residue was taken
up in ethyl acetate and the mixture was filtered with silica
gel. The filtrate was then evaporated and the solid residue
was recrystallized from ethyl acetate/cyclohexane. This gave
2.6 g of 2-heptyl-6- (4-hydroxyphenyl)imidazo([2,1-blthiazole
as yellowish crystals of melting point 122°C.

The following compounds can be prepared in an analogous
manner :



furthernmore OCH err], COO or OCC; E and F, I ndependently of one

_another, are phenyl ene-1, 4-diyl or trans-cycl ohexyl ene-
1,4-diyl; X[err] and Xerr], i ndependent|y of one another, are
hydr ogen or fluorine; (R*) and (S*) denote the
relative configurations. The compoygds of the forrmulae X1l to XVII

are optically active dopants which, depending on the desired effect, may be
present in one of the two enantioneric forns in the mxture, in addition to

one or nDre-caﬂmcmnuks&H%ﬂbhen&dphehml]imidazo[ZTnebiuhtat¢lemts Rlerr] to
Rierr] prefer‘qb% Nagye ;eet go ée‘%é’fﬂ 18§ Aanken atoms; about 5-12
r preferr t

carbon atons a cularly ‘he substltuents R7 to R12 may be
| i near or braﬁch@§Y¥nﬁ Q%ﬂ9C§WéPéﬁaﬁlylmi4R%9[2 1-blthiago}eeparati on of

l'i quid cryst.athéheyInectw-%nwghehmmma)sd[@all-%@raﬁiawﬁss can be carried
out in a nanner kno reparation of conpounds of the

formula | andmr?q&?ym@r'yﬁ%lll lcnesﬁ*ﬁ@'ur%@ &Crt 96/S05e28c2%rding to the
i nvention arectpr($wfI)id lnzat.maced by the foll owi ng Exanples. Opti cal

16 antipodes_pl, 1% SARRUPnhyl 'fnd LMY A 2 -ri20108YE, L he

- 2-heptyl-6- (4-heptylphenyl) imidazo[2,1-b] thiazole;

- 2-heptyl-6-{4-octylphenyl) imidazo[2,1-blthiazole;

- 2-heptyl-6- (4-nonylphenyl) imidazo[2,1-b] thiazole,
m.p. (C/Sc): 86.8°C, Sc/Sa: 112.7°C, c.p.(Sa/I): 129°C;

- 2-heptyl-6- (4-decylphenyl) imidazo(2,1-bl thiazole;

- - 2-octyl-6-(4-heptylphenyl)imidazo[2,1-b]thiazole;

- 2-octyl-6-(4-octylphenyl) imidazo([2,1-b]l thiazole;

- 2-octyl-6- (4-nonylphenyl) imidazo[2,1-b]lthiazole;

- 2-octyl-6- (4-decylphenyl) imidazo[2,1-b]lthiazole; .

- 2-nonyl-6- (4-heptylphenyl) imidazo[2,1-b)thiazole;.

-2-nony1-6-(4-octylpheny1)imidazo[z,1-b]thiazole;

- 2-nonyl-6- (4-nonylphenyl) imidazo[2,1-b] thiazole;

- 2-nonyl-6- (4-decylphenyl) imidazo[2,1-b]thiazole;

- 2-decyl-6- (4-heptylphenyl) imidazo[2,1-b]thiazole;

- 2-decyl-6- (4-octylphenyl) imidazo[2,1-b]thiazole;

- 2-decyl-6- (4-nonylphenyl)imidazo(2,1-blthiazole;

- 2-heptyl-6- (2-fluoro-4-nonylphenyl) imidazo[2,1-

bl thiazole;

- 2-heptyl-6-(3-fluoro-4-nonylphenyl) imidazo(2,1-

bl thiazole; :

- - 2-heptyl-6-(2,3-difluoro-4-nonylphenyl)imidazof2,1-b] -

thiazole; .

- 2-heptyl-6-[2- (4-nonylphenyl)ethyl]limidazo[2,1-
blthiazole;

- 2-heptyl-6- (trans-4-heptylcyclohexyl)imidazo([2,1-b] -
‘thiazole,

m.p.(C/Sp): 71°C, S31/Sa: 61.8°C, c.p.(Sa/I): 71.7°C;



same phase transformation tenperatures and induce the sane absol ute val ues
. of the spontaneous polarization and of the twisting, but with opposite
signs. The abbreviations used for characterizing the phase transformations

have the foll ow ng neani ngs: C crystalline S
snecti c, S[err], Slerr], Slerr], etcggsnectic A, B, C etc.,
Sferr]*, Slerr]*, etc. chiral snectic C, F, etc. N

nemati c, N* chol esteric, I

i sotropi c. - 2-heptyl-6-[2-(trans-4-nonykxycishexyl)ethylhimt®azd of et hyl

acetate were qgggdbf&lﬁgzo’&eq of finely ground copper(ll) brom de and
refluxing was carried out for 30 mnutes. A hot solution_of 8.3 g of

u
p- hydr oxyacet 3pReREYE- | & &0 -menyibirheryi vk imiazedded -bi bhinarlen the
boi | i ng react poReptyl ure- @d 3retiigxiBgo WRE-KeHiBipénk i1 Pinddd $o- The
cooled m xtur«? wgs Lgﬁn filtered, the residue was thoroughly washed wth
ethyl acet at e 'And " PhEP¥3%¥9%%4t e was refluxed briefly with active carbon and
t hen cool ed ardhéptyks eé [4FEranisrd - pahy bopeldhedy ll) pheagl V tmi daws-
evapor at ed of f[zuﬁlgﬁ&tléf d pressure and the crystals formed were filtered
off with suctiohA~an ried Under greatly reduced pressure. This gave 8.1 g
of 2- br onp- 1- R4hePEYbx yehidTyi2-ditransné -ast yteyckohamyld efbyal ghemtykkt t i ng
poi nt 122-124[;ghih%o[2,1-b] thiaz®1@;0f sul phuryl chloride were added
dropwi se to 21.3 g of nonanal_.in such a,wag t hat th% reaction tenperature
remai ned bet n@si428epRY IRhenY L) Tiks hephyl iBRdAR%P (4 i loPIkddagRdfi stirred at
room t enper at R~g4Fhep@plieatiyl ) -&-oetyMingdadd (2, Y- BiftHikizoleea were added
and refluxing wag_ganE! fohdith) - Y-ndnylimidazo(2,1-b] thiazole;
- 2~ (4-heptylphenyl) -6-decylimidazo[2,1-b] thiazole;
-2-(4-octylphenyl)-G-heptylimidazo[z,1—b]thiazple;
- 2- (4-octylphenyl) ~6-octylimidazo(2,1-b]lthiazole;
- 2-(4-octylphenyl) -6-nonylimidazo{2,1-b]lthiazole;
- 2-(4-octylphenyl) -6-decylimidazo([2,1-b] thiazole; .
- 2- (4-nonylphenyl) -6-heptylimidazo[2,1-b]lthiazole;
- 2-(4-nonylphenyl) -6-octylimidazo[2,1-b] thiazole;
- 2- (4-nonylphenyl) -6-nonylimidazo[2,1-b]l thiazole;
- 2-(4~decylphenyl) -6-heptylimidazo[2,1~b]thiazole;
- 2- (4-decylphenyl) -6-octylimidazo[2,1-b]}thiazole;
-2-(2-fluoro-4-heptylphenyl)-6-nonylimidazo[2,1-
bl thiazole; |
- 2-(3-fluoro-4-heptylphenyl) -6-nonylimidazo([2,1-
blthiazole;
- 2-(2,3-difluoro-4-heptylphenyl) -6-nonylimidazo{2,1-b] -
thiazole;
- 2-[2-(4-heptylphenyl)ethyl] -6-nonylimidazo{2,1-
blthiazole;
- 2-(trans-4-heptylcyclohexyl) -6-nonylimidazo[2,1-b] -
thiazole; '
- 2- (2~ (trans-4-heptylcyclohexyl)ethyl] -6-heptylimidazo-
[2,1-blthiazole;
- 2-{4'-heptylbiphenylyl) -6-nonylimidazo[2,1~-b]lthiazole;



17 hours at about 90[err]C. 200 m of water were then added dropw se to
. the still boiling reaction solution, and the reaction m xture was kept at
90[err]C for a further hour. The reaction m xture was then filtered hot,
cool ed and extracted with ether, and the aqueous phase separated off was
adjusted to pH 10 with 2 N sodi um hydroxhge. This phase was then extracted
with ether, the ether phase was dried over sodium sul phate, the ether was
evaporated off and the solid residue was recrystallized from cycl ohexane.
Thi s gave 8 g20f22, dhidiERoxcedt yhept pibiphenyldolcomonyddmidazd | ae of

mel ting point ¢45s_ o . c) A solution of 7.3 g of 2-brono-I|-(4-
hydroxyphenyl}gfhaﬁgggiéié%ﬁﬂlﬂ of dr¥ acetone was added_dropwi se to a
sol ution of 72zl§-6t-vranshersylsycyrharyliphentlz@-ponylinidazeet one at

{oonltegpera¥qagléﬁhemf§§5x§h Lhe rFaction ni?ture was stirrgd at aoonh
enperat ure r our s an e sol ve wa n r.enoved,upnder, reduce
pressure. A f%ﬁ-{%ﬁégé ?ﬁ%&%‘%ﬁ“ﬁptggﬁYﬁi°B?xﬁQt%YM€%g|} 3 é°%mleeoo n of

1 M sodi um bi daiBanal2, s<bluthiazoies added to the residue and the m xture

was stirred V5gq£gﬂéﬁiﬁ5%§?§¥}Jé'qutﬁ§P§%15§#$i§f2”1 é@%ﬂael_ggg precipitated

solid was then L Wi tth 'suc r redidced pressure and,
directly ther &é8iegplerefl uxed in 100 nl of ethanol for 24 hours.

Thereafter, CQQ|(EZO§-_a@ﬂ@é’fd-j@(i‘ldh‘}tlphéﬂ?lPoéyﬁ'ﬁhé%ﬁ%ﬁ?iﬂﬁﬂdﬁé- under
reduced pressd:e E?e fesidue was taken up in ethyl "acetate and the m xture
was filtered wWlef Fhtazel8: The filtrate was then evaporated and the

Z o|6 id r?Sizdﬁe Ma-neﬁyygmaiﬂ)zmﬁ M,?;rnetgubr?czﬁiﬁ;fiaﬁwe@:wxamﬁdaiirdlsi S gﬁve
.6 g of 2-he -6 (@ oxyphenyl )i ni dazo[ 2, 1- b] t hi azol e as yel | owi s
crystal s of n@lfhnglgéfﬁ¥g%52[err]c. |

Example 2

A mixture of 0.314 g of 2-heptyl-6-(4-hydroxyphenyl) -
imidazo([2,1-b]lthiazole (preparation analogous to Example 1),
0.11 g of potassium hydroxide and 0.29 g of bromooctane in
15 ml of ethanol/water (2:1) was refluxed for 16 hours.
Thereafter, the reaction mixture was cooled and extracted
with ether and the organic phase was dried over sodium
sulphate, filtered and evaporated. The residue was then
recrystallized from absolute ethanol. This gave 0.348 g of 2-
heptyl-6- (4~octyloxyphenyl)imidazo([2,1-blthiazole as
colourless crystals, m.p.(C/S1): 61°C, S1/S2:.113°C, S2/8S3
115.3°C, S3/Sc: 121.7°C; c.p.({(Sc/I): 148.9°C.

The following compounds can be prepared in an analogous
manner:

- 2-heptyl-6-(4-heptyloxyphenyl) imidazo{2,1-b] thiazole;
- {R) -2-heptyl-6-[4- (2-octyloxy)phenyl] imidazo([2,1-
b] thiazole;
- (S) -2-heptyl-6-[4-(2-octyloxy)phenyl]limidazo[2,1-
blthiazole; '



The fol |l owi ng conpounds can be prepared in an anal ogous nanner:

. 18 - 2-pentyl -6-(4-nonyl phenyl )i m dazo[ 2, 1-b]thiazole, mp. (C SA
89.7[err]C, c.p.(SA1): 127.4[err]C, -

2- hexyl - 6- (4- octyl phenyl )i m dazo[ 2, 1- b] t hi azol e; -

2- hexyl - 6- (4-nonyl phenyl )i m dazo[ 2, 1-b] th }azole, mp.(C S[err]):
84,1[err]C, S[err]/SC. 80.8[err]C, Slerr]|/S[err]: 96.2[err]C, c.p.(SA1):
124. 7[err] C, - 2-hexyl-6-(4-decyl phenyl)im dazo[ 2, 1-b]thi azole; -

2- hept yl - 6- (42hkppyybhenid-) § (H)dazocLedy bbby plralyd] imidazo [2,1-b] -

2- heptyl - 6- (4 R§L¥%?%enyl)|n1dazo[2 1-b] thi azol e; -
2- heptyl - 6- (4-nony enyl)im dazo[ 2, 1-b] t hi azol e, (CYS[err]i

86. 8[err] C, S[zehpptss}eﬁvlé 12 -3[-ectpay @xqo)qlqrarlrl]mlyiazgzg[brb
2- heptyl - 6- (4tgggggpgenyl)|n1dazo[2 1-b]thi azole; -
0oty oo B RebHE Rt (el bo anvhomy Bargv g irg aaRo 5 Brehada-
i m dazo[ 2, 1 bhbheazole - 2-octyl-6-(4- decylphenyl)|n1dazo[2 1- b]thlazole;
, 2oy (A SR obery] M ARty AL hfinasta, 1 o ehsasone,
2-nonyl - 6- (4- R@hyppnén9+}4*thM&QX?phebyihlmzdﬂzg[2 1- b]thlazole.
o0 AE S i g benaseie
2- decyl - 6- (4= d&y?pﬁeﬁyx 4 eEtyloRyY phoyl) inidazo[2,1-b] thiazole;
g ﬂec%ﬂ | 66(?2Q]9:E1\ljéorheﬁyk4lﬁ6 hllea %bhm%&i@[z 1-b] tzhllaezole,
> heptyl -6 ( 32ro¥d- - MTRREEANE R 1S opsdazo f. T ERymaole
2- hept yl - 6- (223dﬁt&ﬂu6F®44oéxyndxyyﬂembﬂn&mddaﬂ622ﬂliﬂ]thiazole;
m.p. (C/S1): 65°C, S1/S3: 85°C, S2/S3 107°C, S3/Sc: 120.5°C,
c.p.(Sc/I): 149°C; ' ‘
- {S)-2-octyl-6-[4- (2-octyloxy)phenyl] imidazo[2,1-blthiazole;
- 2-octyl-6- (4-nonyloxyphenyl) imidazo[2,1-b] thiazole;
z-honyl-s—(4-heptyloxypheny1)imidazotz,l-b]thiazole;
- 2-nonyl-6- (4-octyloxyphenyl) imidazo[2, 1-b]l thiazole;
m.p. (C/S1): 68°C, 81/S2: 99.5°C, S2/S3 120°C,
S3/Sc: 124.5°C, c.p.(Sg/I): 151.5°C;
' - {S) -2-nonyl-6-{4- (2-octyloxy)phenyl] imidazo(2,1-blthiazole;
- 2-heptyl-6- (2-fluoro-4-octyloxyphenyl) imidazo (2,1~
bl thiazole;
- (8)-2~-octyl-6-[2~-fluoro-4-(2-octyloxy)phenyl] imidazo([2,1-
blthiazole; _
- 2-heptyl-6-(3-fluoro-4-octyloxyphenyl) imidazo[2,1-
bl thiazole;
- (8)-2-octyl-6- [3-fluoro-4- (2-octyloxy) phenyl] imidazo (2, 1-
blthiazole;
- 2-heptyl-6-(2,3-difluoro-4-octyloxyphenyl) imidazo[2,1-b] -
thiazole;
- (S} ~-2-octyl-6-[2,3-difluoro-4- (2-octyloxy)phenyl] imidazo-
[2,1-b]lthiazole;



thiazole; - 2-heptyl-6-[2-(4-nonyl phenyl).ethyl]im dazo[ 2, 1- b] t hi azol e;

. 2-heptyl -6-(trans-4-heptyl cycl ohexyl )i m dazo[ 2, 1- b] - t hi azol e,

mp.(CSA): 71l[err]C, Slerr]/S[err]: 61.8C, c.
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-2-heptyl -6-[2-(trans-4-nonyl cycl ohexyl)eth
-2-heptyl - 6-(4'-nonyl bi phenylyl )i m dazof2, 1-b]t
6-(2',3" -difluoro-4'-nonyl bi phenylyl)imdazo- [2

6-[ 4-(trans-4-nonyl cycl ohexyl ) phenyl ]i m dazo- [2, 1-b]thiazole; -2-heptyl-
6-{4-[2-(trans-HepxyLAeamﬂ-qhebwtymbhybﬂéﬁvﬂhdﬁhylﬂ&hddagb2211b]thiazole;

p.(S[err]/1): 71. 7[err]C

| azol e; -2-heptyl -

-2-(4-hepty|pﬁ£§?4%ii§ heptyllrn dazo[ 2, 1- b] t hi azol e;

-2-(4-heptylp

dctylim dazo[ 2, 1-b] t hi azol e;

- 2- (4- hept y| pRergnyl -6 niyheptyadpberoty blethylidimd dazo [2, 1-b] thiazole;

, 1-b] t hi azol e; -2-heptyl -

-2-(4-octyl phen hi azol
-2- (4- octylph@n??
-2-(4- octylphgpuﬁiagbxgww¢|n1dazo[2 1-b] t hi azole; -2-
(4-octyl phenyl '

-2-(4- heptyIpQ é fﬁf*%ﬂdd azo%%pﬂeﬁ%ifﬂﬁ?ﬁ&d%[Z 1-blthiazole;

6-d ' , :blth ]
-2-(4-nony|phé%bT3 ég L%%ﬂ%ﬁﬁ%ﬁiéfglﬂ°%$iﬁ ¢ 5o§tyloxy) biphenyl] -

-2-(4- nonylphémyd&zdﬂZulﬁnnuhuazbdhz 1- b]thlazole

:3 Ej 322;:8&22“%& é?r%UW d Q%Q%E%LQEP%}%¥§¥é§ﬁ%¥I?methoxy]phenyl}

-2- (4- decylphéﬁ?ﬂ?zﬁl%mi3hhﬁhhﬁaﬂdﬁ2 1- b] t hi azol e;
- 2- (2-T1 uor o 4- hePhebPPEIN PRy DEL hEHERE O Faalzo 13, 1NbeERE 8201, ;

¥k- Q)—c{)%mﬁm-éaiéperq -4] 195 asPbiphenyl) imidazo (2, 1-

- 2-(4-heptyloxyphenyl) -6-octylimidazo[2,1-b] thiazole;

- 2- (4-heptyloxyphenyl) -6 -nonylimidazo[2,1-blthiazole;

- 2- (4-heptyloxyphenyl) -6-decylimidazo[2,1-b]lthiazole;

- 2-({4-octyloxyphenyl) -6-heptylimidazo{2,1-b] thiazole;

- 2= (4-octyloxyphenyl) -6-octylimidazo[2,1-b]l thiazole;

- (8)-2-[4-(2-octyloxy)phenyl] -6-octylimidazo[2,1-b]lthiazole;

—2-[4-((E)-2-6ctenyloxy)pheny1]—6-hepty1imidazo[2,1-
blthiazole;

- 2-[4-((2) -3-octenyloxy)phenyl] -6-heptylimidazo[2,1-b] -
thiazole;

-2-[{4-((E)-4- octenyloxy)phenyl] -6-heptylimidazo([2,1-b] -
thiazole;

-2-(4-nonyloxyphenyl)-6-hepty1imidazo[2,1-b]thiazole;

- 2- (4-nonyloxyphenyl) -6-octylimidazo [2, 1-blthiazole;

-2-(2-f1uorq-4-octyloxyphenyl)-6-octylimidazo[2,1-
blthiazole; _

- 2-(3-fluoro-4-octyloxyphenyl) -6-octylimidazo {2, 1-
blthiazole;

- (8S)-2-[3-fluoro-4- (2-octyloxy)phenyl] -6-octylimidazo[2,1-
bl thiazole;

-2-(2,3-difluoro-4- octyloxyphenylphenyl) -6-octylimidazof(2,1-
blthiazole;

- 2-[2-(4-heptylphenyl)ethyl] -6-nonylimidazo(2,1-b]thiazole;

- 2- (trans-4-heptylcyclohexyl) -6-nonylimidazo([2,1-b]thiazole;

(
yl']imdazo [2, 1-b]thiazole;
h



fl uor o- 4- heptyl phenyl ) - 6-nonyl i m dazo[ 2, 1- b]thi azol e;

3-di fl uoro-4- heptylphenyl) 6- nonyl i m dazo[ 2, 1-b] - thiazol e;
(4- heptyl phenyl ) et hyl ] -6-nonylim dazo[2, 1- b]thiazole;
a
(

rans-4-heptyl cycl ohexyl) - 6-nonyl i m dazo[ 2, 1- b] - t hi azol e;

trans- 4- heptyl cycl ohexyl ) et hyl ] - 623eptyl i m dazo- [2,1-b]thiazole;
heptylblphenylyl) 6- nonyl i m dazo[ 2, 1- b] t hi azol €;

-2-(2',3 -difluoro-4'- heptylblphenyl - 6- nonﬁ4|n1da [2,.1-b]lthiazol e;"
( 4- tran§ r{épttyreyer'bm&) heﬁ Yihierheptylinidapei2 a3 ol e:

-
- (
-
- (
-
- (

[ 2- (trangthibeplyg} cycl ohexyl )et hyI ] phenyl }-6-octyl -

3-
2
2-
t
2-
4" -
4-
4-
azo[ 2, 1- b]

y
{
1 d
byl PR BBy R IR TS P AeBXLSPSSaZR 2. 1 TR shdpacte: -
-(2, 3-di f| u@-d24- BOndi fheond 4 G-Heptiydptiphphphyl ) + érimtayd-imidazeb] t hi azol e;
(1
1
e

4- nonylphqﬁyh)kﬁtﬁgaéogéfluoro 4- heptylphenyl)|n1dazo-
b] t hi azo A m xture of

4 g of 2- r?erdt‘lyﬂ (6rpms h?&WMMﬂWGEB@WnPHhQﬂXM|-ézbleptyl-
paration andldReeys, iobFriRisd) .

- 2-(4-octylphenyl) -6-(4- octyloxyphenyl)1m1dazo[2 1-blthia-
zole;

- 2- (4-octyloxyphenyl) -6- (4-octylphenyl) imidazo (2, 1-b]l thia-
zole;:

-2-(2,3-difluoro-4-octyloxyphenyl) -6~ (4-octylphenyl) imidazo-
[2,1-b)thiazole;

-2-(4- octyloxyphenyl) -6-(2,3-difluoro-4-octylphenyl) imidazo-
[2,1-b]lthiazole;

- 2~ (4-octyloxyphenyl) -6- (2,3 -difluoro-4-octyloxyphenyl) -
imidazo([2,1-blthiazole;

-2-{2,3-difluoro-4- octyloxyphenyl) -6-(4- octyloxyphenyl)-
imidazo([2,1-blthiazole;

- (8,8)-2-[4- (2-octyloxy) phenyl] -6~ {4~ (2-octyloxy) phenyl] -
imidazo[2,1-b]lthiazole.

Example 3

a) A mixture of 2 g of ethyl 2-heptylimidazol[2,1-
b]thiazole-6¥carboxylate, prepared from ethyl o-
bromopyruvate analogously to Example 1, in 50 ml of 1 N
methanolic KOH is allowed to stand overnight at room
temperature, then acidified with 1 N sulphuric acid, diluted
with 200 ml of water and then extracted with ether. The ether
phase is then dried over sodium sulphate, filtered and
evaporated. This gives 2-heptylimidazo[2,1-b]lthiazole-6-
carboxylic acid.



0.11 g of potassium hydroxide and 0.29 g of bronmpoctane in 15 nl of
. ethanol /water (2:1) was refluxed for 16 hours. Thereafter, the reaction
m xture was cool ed and extracted with ether and the organic phase was dried
over sodium sul phate, filtered and evaporated. The residue was then
recrystallized from absol ute ethanol. Thig gave 0.348 g of 2-
hept yl - 6- (4- oct yl oxyphenyl )i m dazo[ 2, 1- bt hi azol e as col ourl ess crystals,
mp.(C S[err]): 61l[err]C, Slerr]/S[err]: 113[err]C, S[err]/ S err]
%5 ?[lelrr] C, Slesyly. S% &f Idf. Néﬂl aieyéi&aefylma(rﬁ[oﬁliﬁ.]nﬁ.ﬂé ad Gadiet rilrC.

e follown S can re a
2 hept yi -6 BRREBR 1 Sy REAAPR Borbi 2 4.9 diriepopasasdeasEE 1-n1 -
(R) - 2- heptyl tha@ﬂo{e-magxthmy{)lpheaymx nlc@zwﬂ zg-pctylb}cyphenol egnd 0.1 g
(S)-2-heptyl 4 1-
21 - 2- hept ;9? % ég?i EE’ cte §%§%/ pheny ﬁnml ang]zh?bgfﬂé%azol e;
- 2- heptyl - 6- ["41'—{1{-2)1‘8 m‘&%ﬁ WeilshehirTing dathsg mixtyre. ighstiered
3 Eepty: g béethEghtt- Q@Jtﬁmﬁl Q%ebseui»% Iéﬁdmz r?ft:ll.%lﬂlai'éaa‘ TE®! Bi1trate
- epty nyJ Qxy azo i
5 heptyl -6 i ﬁbw%‘iy%lrrﬁh L ahobhona. Ao sk vs portions of

- 2- hexyl - 6- (SOOml.yé@aﬂy P rgd tuirziteédz sp@idm b¢dibaraadee solution and then

- (R)-2-hexyl 193 hwh e 201 al 2 )RAE Wb bh L 137 b frphidtle Mnd? @l ftered, ana
the filtrate is evaporated. Recrystallization of the residue
from ethyl acetate/cyclohexane gives 4-octyloxyphenyl 2-
heptylimidazo[2,1-b)thiazole-6-carboxylate, m.p. (C/Sa) :
112.6°C, c.p.(Sa/I): 151.4°C.

The following can be prepared in an analogous manner:

-4—(2-octyloxy)phenyl(s)-2—heptylimidazo[2,1-b]thiazble-s-
carboxylate;

- 4-octylphenyl 2-heptylimidazo[2,1-blthiazole-6-carboxylate;

- octyl 2-(4-octylphenyl)imidazo{2,1-b]lthiazole-6-
carboxylate;

-octyl 2-(4- octyloxyphenyl)1m1dazo[2 1-blthiazole-6-
carboxylate,

- 2-octyl (s)—2—(4-octyloxyphenyl)imidazo[2,1-b]thiazole-G-
carboxylate;

- (S)-2-octyl 2-[4-((S)-2-octyloxy)phenyl] imidazo{2,1-
blthiazole-6-carboxylate;

- (R)-2-o0ctyl 2-[4-((S)-2Foctyloxy)pheny1]imidazotz,l-
blthiazole-6-carboxylate;

-octyl 4-(2-heptylimidazo(2,1-b]lthiazol-6-yl)benzoate,
m.p.(C/S1): 61.8°C, S1/Sa: 97°C, c.p.(Sa/I): 129°C;

- 2-octyl (S)-4-(2-octylimidazo([2,1-blthiazol-6-yl)benzoate;

- octyl 4-(6-heptylimidazo(2,1-blthiazol-2-yl)benzoate;

- octyl (R)-4-(6-heptylimidazol[2,1-b)thiazol-2-yl)benzoate,
m.p. (C/I): 112.4°C;



- 2- hexyl - 6- (4- nonyl oxyphenyl )i m dazo[ 2, 1- b] t hi azol e;
. -2-octyl -6-(4-heptyl oxyphenyl )i m dazo[ 2, 1-b] t hi azol e;

-2-'octyl -6-(4-octyl oxyphenyl )i m dazo[ 2, 1-b]thiazole; mp.(C S err]):
65[err]C, S[err]/S[err]: 85 err]C, S2/S3 107[err]C, S[err]/Serr]:
120.5[err]C, c.p. (S[err]/1): 149[err]C 25

-(S)-2-octyl -6-[4-(2-octyl oxy) phenyl ]i m dazo[ 2, 1-b] t hi azol e;
-2-octyl -6- (4-nonyl oxyphenyl )i m dazo[ 2, 1- b] t hi azol e;

2-nonyl - 6- (4= RepF Vbx heﬁyi%w%ta'&wps_la&o thikiAdi@zol-2-yl) benzoate;

- 2-nonyl - 6- (4zoe>t:rymxwremd—)n4m(@ab@i;ﬁlaxia&afb&ml) hefiyl ] (ol &b £6 (3 )1-
68[err]C, S[eiﬁ¥§SL £% égeﬁr . Slerr]/S[err] 120[err]C,
S[err]/S[err] A28P rﬁé’a B S-Efr]/1): 151.5[err]C

-(S) - 2- nonyl - @-péty2- 08} §) 6y )phi@rpickyl okgeaxdpdhyil)ighenydd dinddazo [2, 1-

-2-h | - 6- I d 2, b] t hi I
-(S)egtgctylf ]Fggg%glé 22%3%%§%?ﬂg%gy )i mdazo[ 2,1- b]thiazole;

2- hept yl - 6- ( 37 PudESNA) o3y BAGpIromy | (NF M Hazef 2°C:  b]t hi azol e;

-(S)-2-octyl - G-[(3~ BEFeyPixﬂida?z&Fé W-wxhﬁzﬂeayl&dﬁzo[z - b]thiazole;

- t hi azol e;

-2-heptyl -6-(2, 3-d or o octylo henyl )i m
-(S)-g-gctyl(QOPﬂnécﬁg ?Eﬁ%%F%!{Z éggyloiygbhenyl] |n1dazo-'
[3 Ih b]tlhi azohep. (C/Sc) : 92. h'7°c, )s ¢/Sa: 119°C, c.p. (s;})/n)% 147|°c,
- ept oxyphenyl ).e .inidazo t hi azol e;
S honyl 6T tE répfﬁ%haﬂ%imﬁ'Hywtﬁ'i?%aaggré:l%f’bqﬂ%ﬁ ol o

- 2-octyl - 6- (4'octenglcaxhbkpheteyi )i m dazo[ 2, 1- b] t hi azol e;

2oyl -6 (20 4y-fobly9hPades P51 esaRBE VY Y il 2. 1- ] thi azol e

octanecarboxylate;

- 4-(2-octylimidazo(2,1-blthiazol-6-yl)phenyl
nonanecarboxylate;

- 2,3~-difluoro-4- (2-heptylimidazo[2,1-b]thiazol-6-yl)phenyl
decanecarboxylaté, m.p. (C/N): 85.1°C,

N/Sc: 90.2°C, c.p.(Sc/I): 96.6°C;

-4-(2-octylimidazo[2,1-blthiazol-6-yl)phenyl trans-4-
heptylcyclohexanecarboxylate;

-4-[2-(4-octylphenyl)imidazol[2,1-b]lthiazol-6-yl] phenyl
nonanecarboxylate;

- 4-(2-octylimidazo[2,1-blthiazol-6-yl)phenyl (R)-2-
fluorohexanecarboxylate;

- 2,3-difluoro-4-(2-octylimidazo(2,1- b]thiazol-s-yl)phenyll
(R) -2~-fluorohexanecarboxylate, m.p. (C/SA) 88.3°C,
c.p.(Sa/I): 91.8°C;

74-(2-octy11midazo[2,1-b]thiazol-6—yl)phenyl (R)-2-
chlorohexanecarboxylate;

- 4- (6~-nonylimidazo(2,1-b]lthiazol-2-yl)phenyl
heptanecarboxylate; :

- -4-(6-octylimidazo[2,1-b]lthiazol-2-yl)phenyl
octanecarboxylate;

- 4-(6-heptylimidazo[2,1-b]Jthiazol-2-yl)phenyl
nonanecarboxylate;

yldxy)phenyl]lnldazo[z 1- b]thiazol e;



-(S)-2-octyl-6-[2",3 -difluoro-4'-(2-octyl oxy) bi phenyl ] -
. imdazo[ 2, 1-Db]thiazol e;

-2-heptyl -6-{4-[(trans-4-octyl cycl ohexyl ) nmet hoxyl phenyl }

i m dazo[ 2, 1-b] t hi azol e; -

2- (4- hept yl.oxyphenyl ) - 6- heptyl i m dazo[ 2, 2éb] t hi azol e;

-2- (4- heptyl oxyphenyl ) -6-octylim dazo[ 2, 1-b]t hi azol e;

-2- (4- heptyl oxyphenyl ) - 6- nonyl i mi dazo[ 2, 1- b] t hi azol e;

2 (4- hept vl o HScHPRY)E0ites (4 kblspaazoky eny hiphmsyl (R)-2-
.- 2- (4- octyl oxyFlwvhextnbeathbxyltaz;0[ 2, 1- b] t hi azol e;

(8- 2T (o by istoRse B LR At st R, a2

-2-[4-((E)-2-aﬂﬂsupFexypphenb¢$thm£mty:inigazo[Z,l- b]thiazoIF;

-2-[4-((2)-3- : My 3 ' i
(2o e [ sl el dbatgle

-2-[4-((E)-4-octenyl o eny

-2-(4-nony|ox}§ﬂ$ﬂ9ﬁ?ﬁéo epapecarrptates- b t hi azol e;

- 2- (4- nony| oxyfahgy hy 20htB) 8RPA£o1-2-v1] phe
-2-(2-fluoro-4-oct (I%?@ng%“%h%{j%ﬁ%/%o}[ﬁ o'lazgi[!g, 1- b]t hiyaz]cl))l e;nyl
-2-(3-fluoro-4 BHX&%F%=6-octylinidazo[z,l- b] t hi azol e;
-(S)-2-[3-fluoro-4-(2-octyl oxy) phenyl ]-6-octylimdazo[2,1- b]thiazole;
-2-(2, 3-di fluoro-4-octyl oxyphenyl phen -6z 0chylimdazo[2,1- b]thiazole;
r2-[2-(4iheptylphenyl)ethyl]-6-nony|iﬁ#%&?&??&l-b]thiazole; '
-2-(trans-4-heptyl cycl ohexyl)-6-nonyl i m dazo[ 2, 1- b] t hi azol e;

23

-2-[2-(trang giReaty! 5¥C B8y 0L laNb] e8rDER)Ithi dHAAZQh2b  Ehiazol -
6-yl)benzaldehyde, 0.133 g of (2R,3S)-2-octyl-1,3-butandiole
(pfeparation: cf. EP-A-0 457 105), 15 ml of toluene and 3
drops of 2 N sulphuric acid was refluxed for 2 hours with
.separation of water. Thereafter, cooling was carried out,

1 ml of triethylamine was added and partition was effected
between ether and saturated sodium bicarbonate solution. The
organic solution was then dried over magnesium sulphate,
filtered and evaporated to dryness, and the residue was
chromatographed over silica gel using toluene/ethyl acetate
(10:1) . Subsequent crystallization from ethyl acetate/hexane
(1:3) gave 0.079 g of 2-((2R,3S,5R)-4-methyl-5-octyl-1,3-
dioxan-2-yl)-6-[4-((2R,3S,5R) -4-methyl-5-octyl-1,3-dioxan-2~
yl)phenyl] imidazo[2,1-b] thiazole, m.p. (C/Sa): 179°C,
c.p.(8a/I): 191.2°C.

The following can be prepared in an analogous manner:
- 2-((28, 3R, 585-4-methy1-5-octy1-1,3-dioxan—2-yl)-6—

[4—((28,'3R, 5S) -4-methyl-5-octyl-1,3-dioxan-2-yl) -
phenyl] imidazo[2,1-blthiazole;



b]'t hi azol e; -2-(4'-heptyl bi phenylyl)-6-nonylim dazo[2, 1-b]thi azol e;
-2-(2',3 -difluoro-4'-heptyl bi phenyl yl)-6-nonylimdazo [2, 1-b]thiazol e;
-2-{4-[(trans-4-octyl cycl ohexyl ) net hoxy] phenyl ) - 2- hept yl -

i m dazo[ 2, 1- b] t hi azol e;

-2-(4-octyl phenyl ) -6-(4-octyl oxyphenyl)i®vdazo[ 2, 1-b]thia- zole;
-2-(4-octyl oxyphenyl)-6-(4-octyl phenyl )i m dazo[ 2, 1-b]thia- zol e;
-2-(2,3-dif|uoro-4-oc&y|oxgghenyl)-G-(4-octyIphenyl)inidazo-

[2, 1- b] t hi azol e;” 2~ ((2R, 3S,5R) -4-methyl-5-hexyl-1,3-dioxan-2-yl) -6-

[g (145 ]OCL yl oxlypher%d()(a@r.@%,,lsndLitﬂeﬁnzﬂ%mieydgngggleai&W 'yll)- henyl)

, 1-b] thiazol e; -2-(4-qctyl ox -6-(2, 3-di fluoro-4-octyl oxyphenyl) -
inidazo[2,1-b]tfﬂgﬁﬁ#£i]lml azo¥£,fpgi hlaégie,

-2-(2, 3-di fluoro-4-octyl oxyphenyl ) -6-(4-octyl oxyphenyl) -

i m dazo[ 2, 1-b] thigaz T a4 e _ _ad oo P

(S, S)-2-[4-(2-octzgqlzgaxﬁ'gﬁér?ﬁ1§6@?2@¥12-%c§eﬁy&x})’Bhg‘ﬁofTr} 2-yl)-6

i m dazo[ 2, 1- b] t hi { @R, 3S,5R) -4-methyl-5-decyl-1,3-dinsapt2-ydl) - a) A

mxture of 2 g ofpieddiyl idrib@RbY bl Yl 9P Lache 0] t hi azol e- 6- car boxyl at e,
prepared fromethyl a- bronopyruvate anal ogously to Exanple 1, in 50 ml of

1 N nmethanolic KOHis allowed to stand overnight at roomtenperature, then
acidified with 1 N cUURBR)I-¢,8clinethdxyEskbiriyl-200 -alodlampBr-end t hen

i1 ered and ovapbial Gl SR-4- br DEee Soamyia R A Jor 20508 CHADO 6. b

carboxylic acid. imidazo{2,1-blthiazole;

- 2-((48,58) -4, 5-dimethoxycarbonyl-1, 3-dioxolanyl) -6-
[4-((4S8,58) -4,5-dimethoxycarbonyl-1,3-dioxolanyl)] -
imidazo{2,1-blthiazole;

- 2-((4R,5R) -4,5-diethoxycarbonyl-1,3-dioxolanyl) -6-
[4-((4R,5R)-4,5-diethoxycarbonyl-1,3-dioxolanyl)] -
imidazo[2,1-b]lthiazole;

Example 5

To investigate the properties of the compounds of the
formula I 'in mixtures, test mixtures were prepared. For this
purpose, the component of the formula I which was to be
tested was mixed with base mixture (BM). For comparison
purposes, a comparative mixture was also prepared, one of its
components being admixed, as a comparative component, with
the base mixture BM. The phase sequence of these mixtures and
the spontaneous polarization (Pg in nC/cm?) were determined,
and the switching time and the switching angle were measured.
The measurements were carried out under the following |
conditions: Pg at 8.5 cell thickness and a delta voltage of
10 Hz and 5 V/p; switching times at 10 V/p square-wave
voltage (peak/peak) determined as time to Imax and switching



24 b) 1.2 g of N, N -dicycl ohexyl carbodiimde are added in portions to
. asolution of 1.3 g of 2-heptylimdazo[2,1-b]- thiazol e-6-carboxylic acid,
1 g of 4-octyloxyphenol and 0.1 g of 4-(dinethylam no)pyridine in 25 m of
di chl oronet hane within 10 mnutes while stirring. The mxture is stirred
overnight at roomtenperature and then fegBtered. The filtrate is diluted

wi th di chl oronet hane, washed with two portions of 50 ml each of saturated
sodi um car bonat e sol.ution _and then with water, dried _over nagnesium

sul phat e andaRgle ette @k siedlt kbicknesstand & Kpdkaos: e8. 2%¥erfstal | i zati on of

the residue téempefitiite aFeBle/ Gis| RASKEIEhE Y 410ChBABAYERGTE, 2-
heptyl i m dazo[ 2, 1- b] t hi azol e- 6- carboxyl ate, mp.(C SA): 112.6[err]C,
c.p.(S[err]/1): 151.4[err]C The followi ng can be prepared in an
anal ogous nmannerBase mixture (BM) '
-4-(2-octyl oxy) phenyl (S)-2-heptylimdazo[ 2, 1-b]t hi azol e-6- carboxyl at e;
-4-octyl phenyl 2-heptylim dazo[2, 1-b]thiazol e-6-carboxyl ate; -octyl

2- (4-octyl phenyl 36 ne%ano[Wr,.1- o t biranmide- B~ (@aBbdk fluero-4 vaatploxy-

2- (4-octyl oxyphenyl )i m dazo[ 2pdahd Herrl 1 eoehonydkal eiry-2&-0oct yl
(S)-2-(4- octyl oxyphenyl)im dazor[lz )&mﬁ)cﬂl azng’é g car%%xyf a)te -

(S)-2-octyl 2-[4-((S)-2-octyl 89{9‘?%@‘]‘?%%&0[2 1-
b] t hi azol e- 6- carbpxat e .wt. (BE-2- 0£ihdxyloxyphenyl) -5-nonylpyrimidine;

2-[4-((S)-2-oct h I d b].t | at, tyl
4 (2 heptyl 1 i daso( B} %Ei%# 2251 25y BB e S p e R Bingic, V)
(S[S;arzf] é g[ er[] I orl 98% ][lﬁ{ wk . ]pt 8] 2f (4 41ony lk2§{phenyT) -5- ?etmlgyrlmldlne,

oc [ a o 0
4 (6. heptyl i i dg%gaég ’g‘B o LoEPas %#Qr?gloaagég’ye%l Vi tepeyl-
(
1

R) - 4- (6- heptyl i m dazo[ 2, 1- b] PHF&R llzeiyl)benzoate mp.(C1):
12. 4[err] C 12.3% by wt. of 2-(4-decyloxyphenyl)-5-octylpyrimidine;

Phase sequence [°C]:
I - 74.6 - N* - 67.7 - S5 - 60.6-S¢c*- -7.6 C

c " :

15.0% by wt. of 2-(4-nonyloxyphenyl) -5-nonylpyrimidine;
85.0% by wt. of BM;

Phase seguence ([°C]:
I - 71L.0 ~ N*¥ - 66.0 -~ Sp - 60.0 - 8S¢* - ;

P,: 16.0 nC/cm2, sw1tch1ng time: 120 pus, switching angle:
50.2°,

‘ Test mixture 1
15.0% by wt. of 2-heptyl-6-(4- nonylphenyl)lmldazo-

[2,1-b] ~thiazole;
85.0% by wt. of BM;



25 -2-octyl (S)-4-(6-octylimdazo[2, 1-b]thiazol-2-yl
. (S, S)-2-[4-(2-octyl oxycarbonyl ) phenyl ]i m dazo|[ 2, 1-

b] t hi azol e- 6- car boxyl ate; -2-octyl

(S, S)-6-[4-(2- octyloxycarbonyl)phenyl]|n1dazo[2 1-

b] t hi azol e- 2-carboxylate, mp. (CN): 6%gferr]C c.p

) benzoate; -2-octyl

-4-.(2-heptylimdazo[ 2, 1-b] thiazol - 6-yl) phenyl nonanecar boxyl at e,

mp.(C S[err]): 92.7[err]C, S[err]/S[err]: 119[err]C,

147[err] C, - 4-( Phaseybequenes| 2A-:b] t hi azol - 6-yl ) phenyl

-4-(2- limd 1mb]t | YWnh 1 2gee
4 (2 ooyl i m ddol 25170 Mhi e B Bt Thoree:

c.p.(S[err]/l):

hoxyl at e;

henyl nonanecarboxylate

-2,3-difluoro-4-(2-heptylimdazo[ 2, 1-b] t hi azol - 6-yl ) phenyl

decanecar boxyl atge, % P7 (f¢t Mdmi2 , Bewikenihg t Dhedl e.erd pus0evlieehlfhag angle:
hi azol - 6-yl ) phenyl

c.p.(S[err]/l): §6 6[err] G -4- (2-octyl 1 mdazo[ 2, 1-b]t
trans-4- heptyl cIohexanecarboxyIate -
4-[2-(4-octylphenyl)lnldazo[Z 1- b] t-hi azol - 6-yl ] phenyl

-4-(2-octylimd - i azol - 6-yl) phenyl (R)-2-
f | uor ohexanecar

.(N/1): 66.2[err]C

oct anecar boxyl at e;

nonanecar boxyl at e;

2,3-difluoro-4-(2- octyllnldazo[z 1-b] thi azol - 6-yl) phenyl
( R) 2-f1 uor ohexaeGar Wy,\:at Sof rﬂ-ﬂxeé&’lsker(ilﬂon%ﬁgl?érﬁflr)]lgldazﬁ B, 1-b

(S[err]/1): 91. 8[err] -4-(2-octylimdazo[ 2,1

hi azol - 6- )phenyl

chl or ohexanecar boxyl at e: - 4- (B4Rt dazo[ 2, 1- b]thlazol 2-yl ) phenyl

85.0% by wt. of BM;

Phase sequence: _
I-74.4 - N* - 71.4 - Sp - 60.3 - Sc* -

-
!

(R) - 2-

P,: 16.8 nC/cm?, switching time: 132 ps, switching angle:

52.1°.

Testmixture 3

15.0% by wt. of 2-pentyl-6-{4-nonylphenyl)imidazo-

[2,1-b]thiazole;
85.0% by wt. of BM;

Phase sequence [°C]:
I - 76.1 - N* - 73.0 - Sp - 59.9 - S¢c* -

.
z

P,: 16.1 nC/cm2, switching time: 132 ps, switching angle:

51.3°,

Test mixture 4

15.0% by wt. of 2-heptyl-6-(4-octyloxyphenyl)imidazo-

[2,1-b]thiazole;
85.0% by wt. of BM;



hept anecar boxyl ate; -4-(6-octylimdazo[2, 1-b]thiazol -2-yl)phenyl

_ oct anecar boxyl at e; 4- (6- heptylimdazo[ 2, 1-b]thiazol -2-yl) phenyl
nonanecar boxyl at e; 26
-4-(6-nonylimdazo[ 2, 1- b]thlazol 2-yl ) phneyl (R)-2-

f I uor ohexanecar boxyl ate; -4-(6-octylim dixo[ 2, 1-b]thiazol -2-yl) phenyl
(R)-2- chl orohexanecar boxyl ate; -

4- (6-octylimdazo[ 2, 1-b]thiazol -2-yl)phenyl trans-4-

hept yl cycl ohexanecar boxyl ate; -

4-[6-(4-octylph¢m¥bbiﬁbdﬁéﬁéé =dg]:t hi azol - 2-yl ] phenyl nonanecar boxyl at e.
Exanpl e 4 re 0. of,.4- (2xcar bo, m dazo[ 2, 1- b] t hi azol -
6-yl ) benzal dehy(}JeA,' gﬁof (%%S 5 0059/ 2 S‘é%éut aridi ol e (preparation:
cf. EP-A-0 457 105), 15 m of toluene and 3 drops of 2 N sul phuric acid was

fl df 2 f
refluxed for 2 @Ur? trlﬁcﬁ&nmrasmehse g Bl an}beggg seitcﬁ%e%}gge‘%ﬁ

carried out, et hyl am ne was ition
bet ween et her af®-38t-urat ed sodi um bi car bonat e solutlon The organic
solution was then dried over magnesi um sul phate, filtered and evaporated to

dryness, and the, resi due was_chronat ographed over silica gel using
t ol uene/ et hyl a3§F§r§“¥§HF§7§ Subsequent crystallization from et hyl
acet at e/ hexane (1:3) gave 0.079 g of 2-((2R, 3S,5R)-4-nethyl-5-octyl-1, 3-
15.0% by wt. of 4-(2-heptylimidazo(2,1-blthiazol-6-
vl)phenyl nonanecarboxylate;
85.0% by wt. of BM; '

Phase sequence [°C]:
I -78.7 - N* - 73.6 - Sp - 68.2 - Sc* - ;

P,: 20.5 nC/cm2?, switching time: 140 us, switching angle:
56.2°.

Test mixture 6
15.0% by wt. of 4-octyloxyphenyl 2-heptylimidazo(2,1-b]-
thiazole-6-carboxylate;

85.0% by wt. of BM;

Phase sequence [°C]:
I - 78.2 - N* - 71.5 - Sp - 61.3 - Sg* - ;

P,: 16.3 nC/cm2.



di’oxan- 2-yl ) - 6-[ 4- (( 2R, 3S, 5R) - 4- net hyl - 5-oct yl - 1, 3- di oxan- 2-
. yl)phenyl ]im dazo[ 2, 1-b]thiazole, mp.(C S[err]): 179[err]C,

c.p.(S[err]/1): 191.2[err]C The followi ng can be prepared in an

anal ogous nmanner: -2-((2S, 3R

5S) - 4- met hyl - 5-oct yl - 1, 3- di oxan- 2-yl )-6-31 [4-((2S, 3R

5S) = 4- et hyl - 5-octyl -1, 3-di oxan-2-yl ) - ' phenyl ]i m dazo[ 2, 1- b] t hi azol e;

27 -2-((2R 3S, 5R) - 4- net hyl - 5 hexyl - 1, 3- di.oxan- 2-yl ) - 6- (4- ((2R
3S, 5R) -4-nmethyl -5- hexyl - 1, 3-d§%§%n¥ﬁz-‘§lz'ﬁ’-"‘-“-‘£u~

phenyl ]i m dazo[ 2, 1- b] t hi azol e;

2 ((2R 35, 5R) - 41 ol M adoffs Uapedvl bidtne formula

[ 4- ((2R, 3S, 5R) - 4- net hyl - 5-decyl - 1, 3- di oxan- 2-

phenyl]|n1dazo[2 1-b] t hi azol e;
-2-((4R 5R) -4, B hoxlyc

[ 4- ( (4R 5R) - R'5= @» r bdny!
i m dazo[ 2, 1-b] t o e; S
-2-((4S, 5S) - 4, 5-di net hoxy®ar bonyl - 1, 3-di oxol an# ) - 6-
[ 4- ((4S, 5S) -4, 5-di net hoxycar bonyl -1, 3-di oxol anyl )] -

i mdazo[ 2, 1- ]t B 40! G symbols m, n, Rl and R2 have the following

meanings:
m and n are 0 or 1,
R1 is R3 or Q! or, if n is 0 and m is 1, also
R3-a3-73-,
R2 is R or Q2 or, if n is 1 and m is 0, also
R4-p4-74-,

and, independently of one another,

-R3 and R? are each an alkyl or alkenyl radical in which
one methylene group or a plurality of non-neighbouring
methylene groups are optionally replaced by -0-, -COO- -
or -00C-, and/or one hydrogen atom or a plurality of
hydrogen atoms are replaced by fluorine or chlorine,

-0l and Q2 are each one of the following chiral groups

O o)
i W - S
R5
o) R% o) R R
RS R®
i O ii iii iv
R5
R5—1f ) S— R§—7< ?___ _
R® )—0 R® O \g/
o o)

vii
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-2-((4R 5R) -4, 5-di et hoxycar bonyl -1, 3- di oxol anyl ) - 6-

[4- ((4R 5R) -4, 5-di et hoxycar bonyl - 1, 3-di oxol anyl )] -

i m dazo[ 2, 1-b] t hi azol e; Exanpl e 5 To

i nvestigate the properties of the conpounds of the formula I in m xtures,
test m xtures were prepared. For this pwgose, the conponent of the fornula
I which was to be tested was m xed with base m xture (BM. For conparison
purposes, a conparative mxture was al so prepared, one of its conponents
bei ng adni xed, adnawbémhaRAtand Rformyeneach antalkye amedkenyluraddnel The

phase sequence Ofjnf Qﬁ&@h”&ﬁé UhishAlhel 330808 3R 9L log2hbgD (PS in

nC/ cn2) were deternined, and the switching tine and the smﬁtchlnarangle
were measured. TRSIFBROUFLIRG Methylane: SroNBs WY bedePlared byl o

conditions: P[er r-]coat 8r5-per+] #td/or lonek hgasogen aetdi\eldzaavgtth@eheiz 10 Hz

(peaki peak) et obih REH 28D [ Tooth, e M TRRbaSH 1 Eh Fjiorihe of0°
28 angle at 2[ @hlpriskl whtkkrlesprovise tbhtagke obxyfen aA‘.omenpteature of

25 C I Xt B
16 6% by we. o Tramsr it fr T ML T g, p gy B re (0

-al, A2, A3 and A% are trans-1,4-cyclohexylene or are
1,4-phenylene which is unsubstituted or wmonosubstituted
or disubstituted by fluorine, chlorine, cyano or
methyl, and

-21, 22, 23 and 2% are each a single bond, -CH2-CH3-,
-0-CHz-, -CH2-0-, -COO-, -00C-, -C=C-, -(CH2)a-,
-0(CH2) 3-, -CH=CH-CH20~-, -OCH2-CH=CH-, -CH=CH-(CH3)2- or
- (CH2) 2-CH=CH-.

2. An imidazothiazole derivative as claimed in claim 1,
which is.optically inactive and forms a tilted smectic phase.

3. An imidazothiazole derivative as claimed in claim 1,
which is optically active.

4, An imidazothiazole derivative as claimed in any of
claims 1 to 3, wherein the radicals R3, R%, R5 and R6 are
straight-chain'or branched and each have 3 to 12 carbon
atoms.

5. An imidazothiazole derivative as claimed in any of
claims 1 to 4, wherein Al and/or A2 are 1,4-phenylene, 2-
fluoro-1,4-phenylene, 3-fluoro-1,4-phenylene or 2,3-difluoro-
1,4-phenylene.

i-ll!llllcl R R 0 ' Th“iﬁl"liiilﬁ“ﬁl |



benzoyl oxy) phenyl ] cycl ohexyl (R) -2- f I uor ohexanoat e;
23.8% by wt. of 2-(4-hexyl oxyphenyl)-5-nonyl pyri m di ne; 23. 4% by w.

of 2-(4-nonyl oxyphenyl)-5-nonyl pyri m di ne; 11.8% by wt. of

2- (4- nonyl oxyphenyl ) - 5-oct yl pyri m di ne; 12. 1% by wt. of

2- (4- heptyl oxyphenyl ) - 5- heptyl - 33 pyri m di ne; 12. 3% by
wt. of 2- (4-decy|oxypheny|) 5-octyl pyri m di ne; Phase sequence

[OE)Sr{);]r aC][ ive mi l(tq.JT é&n 1m1dafgtb%5?1wdepfrnéqat1v% g egzﬂiﬁ\e& 7ir? acr:xy of

2- (4- nonyl oxgwiam/lj) tﬁ:rsonyrhp;téimdlrmd/or 5 a0% by the PbriiMae i Phase

sequence [[egﬁ - 71.0 - N - 66.0 - SA- 60.0 - Serr]* -;
Plerr]: 16.0 cn{err] switching tinme: 120 [err]s, sw tching angle:
50.2[err]. Test mxture 1 15. 0% by wt. of

gShgg}t %' \?/t (4- noﬂ%\’/llprlel'?jdlh' BrY8€Q11ine mixture having atlZedsdleddi azol e
of
°ny components, comprising a content of at least one

imidazothiazole derivative of the formula I.

8. A liquid crystalline mixture as claimed in claim 7,
having at least one optically active dopant and a liquid
crystalline material with at least one achiral component,
wherein the one or more dopants are formed from a chiral
imidazothiazole derivative of the formula I and/or the one or
more components are formed from an achiral imidazothiazole
derivative of the formula I.

9. A liquid crystalline mixture as claimed in claim 7 or
8, which contains at least one compound from the group
consisting of compounds of the formulae '

JOHC-COr

o
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29  Phase sequence [C]: | - 76.7 - N* - 74.5 - SA- 61.7 - S[err]* -;
Plerr]: 17.7 nC/cnferr], swtching tinme: 100 [err]s, switching angle:

40[ err] Test m xture 2 15.0% by wt. of

2- hexyl - 6- (4- nonyl phenyl )i m dazo[ 2, 1- b] - _ t hi azol e; 85. 0% by
wt. of BM Phase sequence: | - 74.4 - ¥ - 71.4 - S[err] - 60.3 - Serr]*
- Plerr]: 16.8 nC/cnferr], switching tine: 132 [err]s swi tchi ng angl e:
52. 1] err]. Testm xture 3 15. O@bby wt. of

2- pentyl - 6- (4- nonyl phenyl )i m
by wt. of BM  Phase comuerCe 4.—- :
59.9 - S[err]* -Rs *

[2 1-b] thi azol e; 85.0%
VIN§11- 73.0 - Slerr] -

in which

P is 0 or 1;

q and r are 1 or 2, q + r = 2 or 3;

s is 0, 1 or 2;

R7 and RS, independently of one another, are alkyl,

' alkenyl, alkoxy, alkenyloxy, alkoxyalkyl,

alkoxyalkoxy, alkanoyloxy, alkenoyloxy,
alkoxycarbonyl, alkenyloxycarbonyl;

R? and R12, independently of one another, are alkyl
or alkenyl;

R10 and r11, independently of one another, are alkyl,

alkenyl, alkoxy and/or alkenyloxy;

z5, 2% and z7, independently of one another, are a
single bond, CH2.CHz or CH20, and Z6 is
furthermore OCHz, COO or 00C;

RO 0T i e 'ace



Plerr]: 16.1 nC/cnferr], switching tinme: 132 [err]s, sw tching angle:
51.3[err]. Test m xture 4 15.0% by wt. of

2- heptyl - 6- (4- octyl oxyphenyl )i m dazo- [2,1-b]thiazole;
85.0% by wt. of BM 30 Phase
sequence [[err]C]: | - 80.9 - Nt - 75.3 33g[err] - 70.6 - Serr]* -;

Plerr]: 20.1 nCcnferr], smﬁtcping time: 150 [err]s, switching angle:
hiazol -6 o EHEE 10 enaentdy ot Lo e L W of BM
Phase sequence [[err]C]: | - 7®henylgne-1y4-@iyl @pityans-68. 2 - S[err]* -;
cyclohexylene~1,4-diyl;
X1 and X2, independently of one another, are
hydrogen or fluorine;

{(R*) and (S¥*) denote the relative configurations.

10. An optical or electro-optical apparatus containing at
least one imidazothiazole derivative of the formula I.

11. An optical or electro-optical apparatus containing a
liquid crystalline mixture as claimed in any of claims 7, 8
“and 9.
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Pférr]: 20.5 nC/cnferr], switching tine: 140 [err]s, swi tching angle: 56. 2.
. Test m xture 6 15. 0% by wt. of. 4-octyl oxyphenyl 2-heptylim dazo[2, 1-Db]-
t hi azol e- 6-car boxyl ate; 85.0% by w. of BM Phase sequence [[err]C: | -

78.2 - N - 71.5 - S[err] - 61.3 - Serr]* -; Plerr]: 16.3 nC/cnferr].
31 . CLAI M5 1. An i m dazot hi azol e
derivative of the formul a [err] I n which the synbols m n, R err]
and Rl err] have the foll ow ng neanings: m and n are 0 or 1
with the proviso that m+n>0 ' -36-
ABSTRACT
" IMIDAZOTHIAZOLES

Compounds of the general formula

have a pronounced tendency to form liquid crystalline S
(smectic) phases. Thus, optically inactive compounds of the
formula I also have a tilted smectic phase, in particular an
S¢ phase, in addition to a nematic phase. In contrast, many
optically active compounds of the formula I additionally
have, inter alia, a tilted smectic chiral phase, in
particular a chiral S¢ phase, in addition to a cholesteric
phase. The stated compounds are therefore particularly
suitable as components and as dopants, respectively, for the
preparation of a very wide range of liquid crystalline
mixtures. The class of compounds domprising compounds of the
general formula I offers a broad range of novel components
and mixtures for optimization and modification of liquid
crystalline mixtures.



R err] Is Rlerr] or Qerr] or, if nis O_and mis 1, also

Rlerr]-Aerr]-Zerr]-, 10 Rl err]
if nis 1 and mis O, also Rerr]-Alerr]-Zerr]-,
one anot her, Rlerr] and Rl err] are each an

having 3 to 12 carbon atons in which 31
of non-rei ghbouri ng net hyl ene groups are 15 opti

i s mkcha:mgﬂﬁi‘s or SG

{1 Dediition g s‘gean.d..e .....
f@i‘u@(&) al k a@;g

one rretryt,egga‘aﬁ r
-COO -or -0OOC-, and/or one hydrogen atom or a pnm éng* g?sed -----

atons are replaced by fluorine or chlori RgAIMS

each one of the follow ng chiral groups

ralit
Dg(ﬁ% 05 RECEIPT.  SreRs

32 in which Rerr] and R err] are each an

al kyl . or al kenyl radi cal

| i ch one f1et ARGASARaole derivaile Btk ilid v Of nON- et ghbour ng

nmet hyl ene groups may be replace

-0O0C-, and/or one

hydrogen atomor a plurality of hydrogen atons may be repl aced by

fluorine or chlorine, {'Ih t‘}rf(p\ow o) that t;e oxygen atons are not linked
5

in which the symbols m, n, R and R? have the following meanings:

m and n are 0 or 1, with the proviso that m+n>0
R! isR*or Ql or, if nis 0 and m is 1, also R*-A3-73-,
10 R? isR* or Q2 or,ifnis 1 and m is 0, also R*-A%-Z%-

and, independéntly of one another,

15

20

R® and R* are each an alkyl or alkenyl radical -having 3 to 12 carbon atoms in which
one methylene group or a plurality of non-neighbouring methylene groups are
optionally replaced by -O-, -COO- or -OOC-, and/or one hydrogen atom or a plurahty

of hydrogen atoms are replaced by fluorine or chlorine,

Q' and Q? are each one of the following chiral groups

o : 0
RS — >— l}'
RS R®
i O ii iii v
R"’ : R5 Rs\w/
RS )—oO rR® O ' 0
0
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5 directly to thering in Qerr] or Qerr], Alerr], Aerr],
Alerr] and Alerr] are trans-1, 4-cycl ohexyl ene or are .1, 4-phenyl ene which is
unsubstituted or nonosubstituted or disubstituted by fluorine, chlorine,

cyano or met hyl , and 10 Z[err], Z[err], Z[err] and Z[err] are
each a single bond, CH[err] CHerr]- -OCH[err] -CHerr]-0, -COO,
-00C -GG, (CH[err])[err] O(Cl?‘lFerr])[err] -CH=CH-CH err] O,
-OCCH err] - CH:CH- CH-(CH[err])[err] -(CHerr])[err]-CHCH.
15 2. Ao R hazoda I?Z‘QL @acﬁllefn' 'Hl@)tl'o\‘eilk%ﬁ dﬂ%@lﬂ‘?ﬁ’ \\lhrlHQhQ iy 1&g’ S
optically inactive and forns a til smect 8

An i midaz ot h|Oéizld?l@aHqufvmlrlmlégumlzammhdlqnn g@iups may, bwvnplahed by apt,i-CaI0- y
active. azole deri vati ainmed in an

claims | to 3 \%e(r:é a{%/Ohna“(il'(’j‘ﬁ‘)p&rglé' N 2gm 8 & ?!f‘éatl%] 0??5[3@ N 3PF 2 rli’8
Rlerr] are s trcpiaagpldtbydhmrme @F clﬂbﬁﬁé; feith the gr@sdithitak€oxdygeR aﬂo%méla?é B8t linked

at ons. An. i ot hi azol e derivative as clainmed in any of
Cains 1310 threﬁﬁ%t tihﬁ"ﬂﬁé?ﬂl é and/or Alerr] are 1,4-phenyl ene,
2-fluoro-1, 4- phenyl ene, 3 fl uoro-1, 4- phenyl ene or 2,3-difluoro- 1

, 4- phenyl ene. An i m dazot hi azol e derivative as clained in
any of O ai nsAb 45 4 %ﬁ‘eﬁel greatrans-1,4-cyclohexybane oore atsf 1¢3-phenyleandwhichr is] ar e

g; the formil gRubstiftited 'or mobsubstituted or disubstituted by fluorine, chlorine, cyano or

methyl, and
10

Z', 7%, Z* and Z* are each a single bond, -CH,-CH,-, -O-CHy-, -CH,-O-, -COO-,
-00C- -C=C-, -(CHp), -O(CHj)s-, -CH=CH--CH,O-, -OCH,-CH=CH-,
-CH=CH-(CH,),- or -(CH,),-CH=CH-.

15 2. An imidazothiazole derivative as claimed in Claim 1, which is optically

inactive and forms a tilted smectic phase.

3. An imidazothiazole derivative as claimed in Claim 1, which is optically active.

20 4. An imidazothiazole derivative as claimed in any of claims 1 to 3, wherein the

radicals R3, R4, R® and R® are straight-chain or branched and each have 3 to 12 carbon

atoms.

5. An imidazothiazole derivative as claimed in any of Claims 1 to 4, wherein A'
25 and/or A? are 1,4-phenylene, 2-fluoro-1,4-phenylene, 3-fluoro-1,4-phenylene or
2,3-difluoro-1,4-phenylene.

6. An imidazothiazole derivative as claimed in any of Claims 1 to 5, wherein at
least one of Q' and Q? are of the formulae i or ii.

30
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7. A liquid crystalline mxture having, at |east two conponents,

conprising a content of at |east one im dazothi azol e derivative of
the formul a in which the synbols m n, Rlerr] and R err] have
t he foll ow ng neani ngs: m and n are 0 or 1, R err]

is Rlerr] or Qerr] or, if nis 0 and is 1, also Rerr]-Alerr]-Z[err]-,
Rerr] - iIs Rerr] or Qerr] or,”Pf nis | and mis 0, also

Rlerr]-Alerr]-Zerr]-, 10 and, independently of one another,
Rlerr] and Rperr] aaf &ui@a&pslﬁn 1@|nlﬁ?dlin_oiui Ghi Q0 Ydast ﬁﬂ%%@lln )bﬁl‘nw:“c%n pPidite a
p‘uralty of g fng met y1 =

met hyl ene group or é ] Tion- nei our ene=gr oups
are optional kentepif atlsastiope irdidazothiazole der3@0ve of the @B@ula and/ or one hydr ogen
atomor a plurality of hydrogen atons are 15 repl aced by fluorine or

chl ori ne, - err] and Qerr] are each one of the follow ng chiral

groups N\ 34 in

which R err] and Fﬂ‘é‘]e%\hrjg/rbﬁileényl radi ckl in which one

met hyl ene group o—a pl ur &Mty of relighbour i ng met hyl ene groups
or

non
may be replaced by -0, -CCO -0O0C-, and/or one hydrogen atom or a

pluralitys of hydrogen atonms may be replaced by fluorine or chlorine,
\rMi Lg ;[ Eeqp;(r)\r{ik%v 'ctl@t%ﬁ%lhl?olg&g,eﬂ‘ a%;[d Se ﬁler}gflovlvilngl%e%nélgs: directly tot he ,
m and n areQorl,
R! isR*or Q' or, if nis 0 and m s 1, also R:-A3.Z3.,
R? is R* or Q% or, if nis 1 and m is 0, also R*-A*-Z"-,

10  and, independently of one another,
R* and R* are each an alkyl or alkenyl radical in which one methylene group or a
plurality of ndﬁlneighbouring methylene groups are optionally replaced by -O-,
-COO- or -O0C-, and/or one hydrogen atom or a plurality of hydrogen atoms are

15 replaced by fluorine or chlorine,

Q' and Q? are each one of the following chiral groups

o) o)
: 0
O RSO O : O
Rs‘Zi : R%0 o: SJ\:}- R‘/é'
© R re R®
i O ii iii v
5
R® R® R
RS )—O R8O o)
's) ' o)
v vi _

vii
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Alerr], Alerr], Alerr] and A[err] are trans-1, 4-cycl ohexyl ene or are

1, 4- phenylene mhlch S unsubstituted or nonosubstituted or

di substituted by fluorine, chlorine, cyano or nmet hyl, and 10

Z[err], Z[err], Zerr] and Z err] are each a single bond,

-CH err]-CHerr]-, -OCHerr]- -CHerr]-0, -COO, -00C-, -CC,
-(CH2)4-,-Q(CH2) 3-, -CH=CH CH20O, _ BdHp- CH=CH-,

-CH=CH-(CHerr])[err]- or -(CH[err])[err] CH=CH 15 8. Aliquid
crystalline . ONE s aor
optically acin M’%Ig{ g?\‘fl ® a‘!f L‘g'] “P“Qa?"m‘z lah]ﬁddl&gma\hé* ﬁ%ﬁg\'}v}”tn ﬁi%{‘f §8%t one

achiral ora q)hmﬂcm exﬁmanaghmmmgtméthﬁsﬁe groapoiay be repiaced ibyra-e-CloPant s
are fornmed fro [ |mdazoth|az | e.der of the fo

h | |
and the one BF DO cOab 90 hydmesn SIom of F ganalior ph kY SHmE: R may b *

i m dazot hi az ‘Pé[ﬂadéﬁ'bb\{ﬁ{ohﬁ@opéhléﬂ% WPthTHe Probviso i the oxyaen atoms are not linked
35 9. Aliquid crystalli nj xture as clai ned aim7 or 8, which

cont ai ns Sat Idé’a%tiytgﬁbeﬂbgrﬁbgnﬁr(ﬂr,om the group consisting of compounds of
t he fornul ae [err]

Al, A2, A3 and A! are trans-1,4-cyclohexylene or are 1,4-phenylene which is
unsubstituted or monosubstituted or disubstituted by fluorine, chlorine, cyano or
methyl, and |

10
Z'. 72, Z* and Z* are each a single bond, -CH,-CH;-, -O-CH,- -CH,-O-, -COO-,
-00C-, -C=C-, +(CHy)4-,-O(CH,);-, -CH=CH-CH,O-, -OCH,-CH=CH-,
-CH=CH-(CH,);- or -(CH>),-CH=CH-

15 8. A liquid crystalline mixture as claimed in Claim 7, having at least one
optically active dopént and a liquid crystalline material with at least one achiral
component, wherein at least one of the one or more dopants are formed from a chiral
imidazothiazole derivative of the formula I and the one or more components are

formed from an achiral imidazothiazole derivative of the formula I.
20
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[err]

35

9. A liquid crystalline mixture as claimed in Claim 7 or 8, which contains at least

one compound from the group consisting of compounds of the formulae
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36 in which P is 0 or 1; gandr are

lor 2, g+r =2or 3 S iIs 0, 1L or 2, 5 Rlerr] and
Rlerr], i ndependent|y of one another, are al kyl, al kenyl, al koxy,

al kenyl oxy, - al koxyal kyl , al koxyal koxy,

al kanoyl oxy, al kenoyl oxy, al koxycar bonyl ,

al kenyl oxycar bonyl ; R err] and R[3é'r] , I ndependently of one

anot her, are al kyl or al kenyl; Rlerr] and Rerr], i ndependent |y of
one anot her, ﬁr\911ic‘§’l| kyl , al kenyl, al koxy and/or 10 -.

al kenyl oxy; k[err], Z[err] and Zerr], independently of one another,
are a single pond, -CH efsqoGr{err]- or -CHerr]O,
and Z[err] is furthernore -OCHerr]-, -COO or -00C; E and F,

i ndependent | y128t T one aABtlH¥r2, 4 22 opBenyl ene- 1, 4-diyl  or

trans-cycl ohegyl ene-1 , 434 {lgr 215 Xlerr] and Xerr], | ndependent |y of
one another, are hygdrogen or frl dori ne; (R*) and (S*) denote the

rel ati ve @onf RgasdRi,ons. independentlyl 6f one ahotleptare alkyly nikehyic dlkoxygplkensioxy,
apparatus containing at Iaﬁ(ast pne I m dazot hi azol e derivatjive of the
formula 20 oxyalkyl,” = alkoxyalkoxye | alkanoyloxy, ; , alkgneHloxse
symbols m n, Rerr] andafRogydatbdnlalkdehfok@ationyRg neani ngs: mandn
are 0 or 1, ﬁ5 E[zer.r], i's err] or err] or, if nis 0 and m
is 1. also and R™4, independently oﬁqr@rqnpﬂ;c{,@rqqlk [os alikenyl; Rlerr]

Rert]-Alerr) oray deeialy Mol ot T W sl elkory andior
10 alkenyloxy;
ZS, 28 and Z7, independently of one another, are a single bond, -CH,-CH,- or
-CH,0- , and Z¢ is furthermore -OCH,-, -COO- or -OOC-;
Eand F, independently of one another, are phenylene-1,4-diyl or
' trans-cyclohexylene-1,4-diyl; -
15 X'and X, independently of one another, are hydrogen or fluorine;

(R*) and (S*) denote the relative configurations.

10.  An optical or electro-optical apparatus containing at least one imidazothiazole

" derivative of the formula

20 :
s~ N
m n
in which the symbols m, n, R! and R? have the following meanings:
mandn areOorl,
25 R! is R® or Q' or,ifnis 0 and mis 1, also
R*-A3-73-,
R? is R or Q2 or,ifnis ! and mis 0, also
R'-A'-Z%

and. independently of one another.

AR



37 Rlerr] and Rlerr] are each an al kyl or al kenyl radical in which

one net hyl ene group or a plurality of non-nei ghbouring nethyl ene
groups are optionally replaced by -0, -COO- or -0O0OC-, and/or one
hydrogen atomor a plurality of -hydrogen atons are 5 repl aced by fluorine
or chlorine, Qerr] and Qerr] are each one of the follow ng chiral
groups ‘[err] in whggh R err] and R err] are each an

al kyl- or al kenyl radical in which one nethylene group or a plurality
of non-nei ghbouring met hyl ene groups-may be replaced by -0, -COO or

-0O0C-, and/or one hydrogen atomor a plurality of hydrogen atoms may be

repl aced by fIRiomdn' arc cabh aniabiey! OMaultensrh&dwaDiﬂ &ﬁldhf'tﬂ{e hOByRYY $RSUPSOTE
are not |inked,15 lirectl o the rin Jerr] or Qerr

Alerr], Alerr Pty ¢ “8“(5“"%%!‘ Qyring, mstiry egﬁsgrgupp 35&95“*@%9}'9“91@‘1 dye-O-,
1, 4- phenyl ene -gOIG:hori ©OC-, and/or one hydrogen atom or a plurality of hydrogen atoms are

S replaced by fluorine or chlorine,

Q' and Q? are each one of the following chiral groups

o 0
L m -
RS .
o R%0 o) st:.}' R
: . RG Rs .
i 0 ii il iv
R5— : RS ' . Rs\'7/
R® )—0 R8O o)
o o)

vii
10
in which R’ and R® are each an alkyl or alkenyl radical in which one methylene group
or a plurality of non-neighbouring methylene groups may be replaced by -O-, -COO-
or -O0C-, and/or one hydrogen atom or a plurality of hydrogen atoms may be

replaced by fluorine or chlorine, with the proviso that the oxygen atoms are not linked
15 directly to the ring in Q' or Q?,

A', A%, A® and A? are trans-1,4-cyclohexylene or are l4-phenylene which is
unsubstituted or monosubstituted or disubstituted by fluorine, chlorine, cyano or
methyl, and

20

Z'. 7%, 7® and Z* are each a single bond, -CH,-CH,-. -O-CH,-, -CH,-0-, -COO-.
-00€C-, -C=C-, -(CHy)s-4, -O(CHy):-. -CH=CH-CH,0-. -OCH,-CH=CH-.
-CH=CH-(CHz)z-'or (CHy)-CH=CH-.
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I

unsubstituted or nonosubstituted or disubstituted by fluorine, chlorine,

cyano or met hyl , and 20 Zlerr], Z[err], Zerr] and Zerr] are
each a single bond, -CHerr]-CHerr]-. -OCHerr]-, -CHerr]-0, -COO.
-00C-, -CC, -(CHerr])[err]-4, -QCHerr])[err]- CH=CH-CH[err]O
-OCH err] - CH=CH-. -CH=CH (CH err])[err]- or (CH[err])[err] CH=CH-.
38 . 11. An optical or electr@goptical apparatus containing a
liquid crystalline m xture as clainmed in any one of Clains 7, 8 and
9. 5 12. An optically active imdazothiazole derivative of the
formul a in which the synbols m n, R err] and R err] have the

fol | owi ng meani Ngsan dphical Bt afaek ’
o Rerr? or Q4 or r]n PucaI prele ;@optlcal a[r)ﬁaraﬂﬁsec&t#ﬁm& a liquid crys&lgle n]uxlurc

Rlerr]- A[err]aSZ[aémF‘}maﬂ)’Oﬂeonl{lmsr’l]8and9 is Rlerr] or Qerr] or, if n
Is 1 and mis 0, also 15 and, independently of one another,

| 5 12. An optically active imidazothiazole derivative of the formula

R‘ zt(/s\ j:}—-{ zaz . I

in which the symbols m, n, R! and R? have the following meanings:

10 mandn areQorl,
R! isR*or Q' or, ifnis 0 and m is 1, also
R3-A3-73-,
R? isR*or Q?or,ifnis 1 andm is 0, also
R*-A%ZA |

15 and, independently of one another,

R® and R* are each an alkyl or alkenyl radical in which one methylene group or a
plurality of non-neighbouring methylene groups are optionally replaced by -O-,

-COO- or -O0C-, and/or one hydrogen atom or a plurality of hydrogen atoms are
20  replaced by fluorine or chlorine, '

Q' and Q? are each one of the following chiral groups
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Rlerr] and Rlerr] are each an al kyl or al kenyl radical in which one
net hyl ene group or a plurality of non-nei ghbouring nethyl ene groups

are optionally replaced by -0, -COO or -00C-, and/or one hydrogen
atomor a plurality of hydrogen atons are 20 repl aced by fluorine or

chl ori ne, Qerr] and Qerr] are each one of the follow ng chiral
groups ° PLACEMENT SHEET

39 [efrr] i n which err] and R err] are each an al kyl

or al kenyl radical in which one nethylene group 5 or a pl urality of
non- nei ghbouri ng net hyl ene groups may be replaced by -O, -

Lo T3 -
ngog;}— - ngg((:{_ Rs\g/

vii

in which R® and R® are each an alkyl or alkenyl radical in which one methylene group

5 or a plurality of non-neighbouring methylene groups may be replaced by -O-, -COO-
or -OOC-, and/or one hydrogen atom or a plurality of hydrogen atoms may be
replaced by fluorine or chlorine, with the proviso that the oxygen atoms are not linked
directly to the ring in Q' or Q?,

10

A', A%, A’ and A? are trans-1,4-cyclohexylene or are 1,4-phenylene which is

unsubstituted or monosubstituted or disbubstituted by fluorine, chlorine, cyano or
méthyl, and

Z', 7%, 7} and Z* are each a single bond, -CHy-CHy-, -O-CHy-, -CH;-O-, -COO-,
15 -00C-, -C=C-, ~(CHz), -O(CHj)-, -CH=CH-CH,O-, -OCH,-CH=CH-,
-CH=CH-(CH,),- or (CH,),-CH=CH-.

13. An imidazothiazole derivative as claimed in Claim 12, wherein the radicals R,

R* R®and R® are straight-chain or branched and each have 3 to 12 carbon atoms.
20
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or -0O0OC-, and/or one hydrogen atomor a plurality of hydrogen atons may be
repl aced by fluorine or chlorine, with the proviso that the oxygen atons

are not |inked directly tothe ring in Qerr] or Qerr], 10
Alerr], Alerr], Alerr] and Alerr] are trans- 1,4-cyclohexylene or are 1
, 4- phenyl ene which is unsubstituted or nonosubstituted or

di sbubstituted by fluorine, chlorine, 4gyano or nmet hyl , and

Z[err], Z[err], Zlerr] and Zlerr] are each a single bond,
-CH err]-CH ¥ r] /\ﬂ.l@(tg}q[)l@rlyc]ak derigferis] el @nui.u@&;un % \\hu(.qm dndl(q;:[(:
-(CH2) 4-, CH eryr C O, 3xfGR2 .
- CHECH (CH] e%] ) ir“r‘}‘“‘ [’“ >( CH[elﬂ-% %ﬁ&é : 1%‘% Tengn @
i m dazot hi azb,Behﬂmmvla‘t-ph@yamccl ai ned in Claim 12 wher ei n the radl cal s
Rerr], Rlerr], R.err] and R err] are strai ght-chai n or branched and
each have 3 to 12 carbon atoms. 20
40 14.  pg) | nhdaaﬂa&bﬂxz&b& ddeivhivad dsveaided Gl Glaimd 2| whedehi 401835t onber ei n
Alerr] and/qr étg]err re 1, 4- phenyl ene, 2-fluoro-1, 4- phenyl ene,
3-f1 uoro- 1, 4QpRBH QY def the f%PmlaelOQ“B di fl uoro-1, 4-phenylene. 5 15. An
i mi dazot hi azol e derivative as claimed in O aim 12, wherein at |east one of
Qerr] and Qerr] is of the fornulae i or ii. 16. An i m dazot hi azol e
derivative ad6cl. ammxldazodngzom&mhuw as cleintedtio 26y one obclagns 1 to §or 1Bdpng a

derivative Ofl St Qe?ngf a derlva?'lve of the formula

200 OCaH
H1909"(S\,l;l\}—Q gH17
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ABSTRACT
IMIDAZOTHIAZOLES

Compounds of the general formula
- 78\

R z s 4 R? I
: m S N n

have a pronounced tendency to form liquid crystalline s
(smectic) phases. Thus, optically inactive compounds of the
formula I also have a tilted swmectic phase, in particular an
Sc phase, in addition to a nematic phase. In contrast, many
optically active compounds of the formula I additionally
have, inter alia, a tilted smectic chiral phase, in
particular a chiral Sc¢ phase, in addition to a cholesteric
phase. The stated éompounds'are therefore particularly
suitable as components and as dopants, respectively, for the
preparation of a very wide range of liquid crystalline
mixtures. The class of compounds comprising compounds of the
general formula I offers a broad'range of novel components

and mixtures for optimization and modification of liquid
crystalline mixtures.
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