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I fferent types of electrooptical effects are
can be technically exploited

It ie krnown that crystalline liquid substances can be used:{or
\“) ‘modulating light and for displaying 'measuréd values or for
reproduecing information. These methods are based on the fact

that the preferred orientation of thin layers of crystalline

.liquid

substances can beg altered by the application of an

electrical +ield. The change in preferred orientation of

crveteal
optical

zhsorpt

line 1liquid substances is combined with a variation in
behaviour (double refraction, rotatory power, light

ion). According to the initial. orientation, the

dieléctric and opticsl anisitropy, the conductivity, spontaneous

polarisation, dichroism and also the strength, direction and

- $reguency of the spplied electricas)l field which can be achieved

b'r epecial pre-treatnent ot the electrodes or by the addition of

s suitabl

etfccte

& substances, so different types of electrooptical

are obeserved and can be technically exploited

(M. Tobias: International Handbook of Liquid Crystal Displays

1975-7¢, Ovum Ltd., Londony 6. Meier, E. Sackmann, J.G.

Grabmeyer: Applications of liquid crystals Springer-Verlag
Perlin-Heidelberg-New Yark 19753 N.A. Clark, $.T. Lagerwall!
Applied Physics Lett. 34, 899 (1980) ).

For example, one known method is based on the fact that by

applying an electrical +field to a substance with an optically

active

arese of

smectic C-phase the mean direction of the longitudinal

the molecules can be varied by double the tilt angle.
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(PI. Tob

as: International Handbook of -14quid Crystal Displays 1975-76,

Ovum Ltd., London; G Mier, E. Sackmann, 3.G G abneyer.:

Applicati

ons of liquid crystals Springer-Verlag Perlin-Heidelberg-New

York 1975: N.A. Cark, S. T. Lagerwall: Applied Physics Lett. 36, 899

(1980) ).
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For exanple, one known nmethod is based on the fact that by
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direction I'ongi ayes o

mol.ecul esicand betedri biighby (dotbl &het hedtot tpahyt ksation) De Tieseapedl as
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I on e obServed as a nmarked variation in

intensity. For the i ndustri al application of ferroelectric smectic

C- phases,
exanpl e -

he , subst : ' difi h for. -
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arg used or industrial :
as or exampie :

- extended optically active smectic C-phacses,
- chemical stability and

- & negative dielectric and anisitropy.

Since almost. extlusively mnixtures arer u5ed for industrial
applications, it is necessary to find mixture :ompnhénts which
orn the one hand have high conversion temperatures of the smectic
C-phase to different phases and, ‘on the Dther; have no
additiPnal ﬁrystallihe liquid phases at Jlaower temperatures,
including the sub-cooled range. It is not absolutely essential
that thesé compbnents themselves be optically active. They are
required only to form pptically active mixtures when mixed with
optically active Sc-phases or other optically active substances.
. .
The object of the invention is to provide new liquid crystalline
substances for mwmixtures of liquid-qrystalline substances‘for

electrooptical applications with an extended temperature range.

The invention is bacsed on the problem ot finding . suitable

mixture components with &n extended status range of the smectic

'C-phase, negative dielectric anisitropy and the quality of

Myrmcrem e, -

fbrming optically active phases when in mixture.

i;}

cemmedime T ey P
T <



appl ications, it is necessary to find mxture conponents which on the
-one hand have hi gh conversi on tenperaturés of the smectic C-phase to
Mdi fferent phases and, on the' other, have no additional «crystalline
l'i qui d phases at Iovver tenperatures, including the sub-cool ed range.
It is.not absolutely essential that th@se conponents thensel ves be

optlcaVIy active. They are equlred to forn opticall clive

m xt ures when %%Wght%pFLEaIHW%HQ% et d8s P@PV&?‘&@?’ ‘g‘b“}’éﬁ}l y
active substanc e, pbj ect i 4 FOVI uid
crystal i f& §ﬂ§§$§ﬂ¥% 11? }8 %1% ggb %gwqqg%u%ﬁcﬁy ﬁ%ﬂgﬁ%ségnces
for electr EQR| i ons mnth an extended tenperature range. The

i nvention &q{gﬂoase on icalt problem of finding suitable m xture
conponents with an extended status range of the smectic C- phase, negative
dielectric anisitropy and the quality of formng optically active phases
when in m xture. 3 ACCOFdI gyt he invention there is provided Achiral

crystalline liquid. 215-dis tltut adi azol#%f general fornula
[err] g\ qﬁ El eaIR

s e e

O X |
= _@_ ;T CHm CHaT
Y
R —~ Q. sinde bed
) & |

Q - ;COO(CHZ)n-; ~-00C(CHy )p; ~O(CHz)pn~
- =(CH3),0~-; single bond; provided that where Q is
singie bond C is.46§t?
-in whichn =0 ... 4
'X, Y, Z = independently of one another -H, -CN, -¢{, -Br,

-F, -0CH3, =-0CjyHg, -CH3, -_C2H5



[err] -([err])nG; single bond; provided that where Qis single bond Cis
inwhichn=0... 4X Y, Z=independentty of one another -H -CN, -Ct,
-Br, -F, -[err]. 4 and [err] and are in each case strai ght chain or
branched al kyl chains with 2 to 20 C-atons in which a CH2 group which is:
not adjacent a heteroatom can be replaced by O S, -0OOC-, -COO, -0OOCO  or
-CH=CH or where BQCR2 is 4 [err] and wherein R A and [ et#]
are different from one another. . - 5-1In mxtures with one another ‘as

are differen Lher. oy mxtures with one ano |
" they are dpdLiL, TR 8l Nerll b elcoRad S ktnd Sgpy WhisPBANCES

© conmponents \iavi&fed alkyl chains with 2 to 20 C-atoms in which a CHj

ffor TUS€ 1n rapi sw tching opto&lectronic

group which is not adjacent a heteroatom can be replaced

by O, S, -obc-, ~-C00-, -00CO~ or -CH=CH- or where BQCR2

@— o~ o
is —(0— OH)——\Ey”- CO,CH; or @ 0,CCH,

and wherein R'A and BOCRZ are different from one another.



menory properties. The 2,5-disubstituted 1, 3,4-thiadiazoles according
to the invention have broad chiral [err] eX|stence areas with [ow nelting
. temperatures and’in particular hicgh cl ari fi cati on tenperatures. The new
substances are stable under heat, irradiation by visible and ultra-violet
['i ght’. and -electrical direct current and alternating current fields.
In captrast to the hitherto known derivatives of 2,5-disubstituted

-thi adi azolyg, ol ussir@s kiigt aldhe | okl e mﬁﬂ 358 ieR1benthey ha é gPQd
-~smectic G phase ranges. The substances can be used to particul ar”advan

ST m xt ur &9 At S TS I W |1 it Wl MBSEREE eBer | SBFYCE Are Suitable

=";:‘cryst al li Q%rl i qu'-'éj “‘SUt}%ﬁr@]e,S’su; tr_flg Dtph.%el'eeqw Hgncﬁﬂéonents having

““ferroelectrical properties into non- chlra conpoun
mesphases W akel IPr&aPeitoieshe i nduction of smmectic G phases. A further
advant age of the substances according to the invention resides in the
fact that where nmny representatives are concerned, even wth

sub- cool i Ad® n@.&tdt itsuhred i et | & :ﬁzfsésfﬂ@@emmbeﬁomﬁchefdmet i ctE- phabe.
The substqnﬁre%@,r&.jﬁﬁ%aﬂﬁe%!m T 396R AECEAMLES YAl HEW" RRTESRY

of carboxylic aci s wth carboxylic
_ particul arttiepreotitwies andlanunﬁnhwmﬁ@ﬂzdymh cl&rléhpgﬁp@gstempgngtures.
-subsequent sul phurization wth [err] in organic solvents, particularly

The new substances are stable under heat, irradiation by visible

and wultra-violet 1light and electrical  direct current and
_/ alternating current fields. 1In contrast to the hitherto known

derivatives of 2,5-disubstituted thiadiazole flussige kristalle in

Table 11, pp. 359-361), they have broad smectic C-phase ranges.

The substances can be used to particular advantage in mixtures
with one another as well as with utﬁer ferroelectric crystalline
ligquid 5ubstanceé, for the induction of ferroelectrical
'proparties into non-chirs) compounds with smectic mesophases as

well 25 for the induction of smectic C-phases.

A further advantage of the substances according to the invention
recsides in the fact that where many representatives are
N2 concerned, even with sub-cooling, no esdditional smectic phases

cccur below the smectic C-phase.

The substances are accessible by per se known procedures by the
rezction of carboxylic acid hydrazides with carboxylic acid
chlor ides, particularly

achiral 4-acyloxy-benzoyl chlorides and subsequent
sulphurization with PsS:o in organic solvents, particularly

hyridine, or in the absence of this latter:

1) Pyridine_

. , N=N
R=C~NH=-NH, + Cl-C-R' S
- h 2 n R-—{f\ )>>.RJ
0 _ 0 2) P,S : ,

4710 C e s




pyridine, or in the absence of this lat{fer: 1) Pyridine [err] [err] [err]
~ Exanple 1 2- (4 n- pent yl oxyphenyl ) - 5- (4 dr oxyphenyl ) -t hi adi.azole 4.0 g
(0.01 mol) 2-(4-n-pentyl oxyphenyl)-5-(4-acetyloxyphenyl) - thladlazole wer e
suspended in 40 ml  nethanol and reacted with a solution of 2 g KOH in 90
m et hanol . The m xture was heated for 2 hours under reflux. Then, *
the solvent_was _distilled off at a rotary evaporator and the resi dog’
di ssol ved E&¥B®Y Yerr]. The solution was acidulated with- 5% HC
__the resultant precipitate was extracted by a vacuumand recrystallised
4dromethanal. Yield 4% of the theory The fallow q conpounds

lﬁﬁmere synthé%|§bd“|R?Qﬁ%kﬂ%%ﬂﬂﬁ?%ﬁ%?§i?ﬂsﬁ%ﬂﬁﬂﬁ%ﬁMQQVlPeFﬁPaFéPFF

L

4.0 g (0.01 mol) 2-{(4-n- pentyloxyphenyl) ~-5-(4- acetylaxyphenyll-
thlad!:ZDlE were suspended in 40 m] methanol and reacted with a
solution of 2 g KOH in 90 m} methanol. The mixture was heated
for 2 hours under re4lux._ Then, the solvent.uas distilled off
at a rotary evaporator and the residue dissolved in S0 ml HaO.
The solution was acidulated with 5% HC1, the resultant
precipitate was'extracted by 'a vacuum'and recrystallised from
ethanol. - ' . o/
Yield: 3.2 g  94% of the theory

-

The $ollowing compodnds were synthesised in accordance with this

} R procedure:

- : o . Mp / ° /

5 1°'@'< /‘@'OH 194 . |

C M. a8 | N i
N- . |

: N .

“g'19° @\s >{ 0)-04 | 193

L./Hl,. <‘>®» | | 100-101

10”21@'/ >.‘°H . 152-153




[err] [err] . .Exanple 2 Production _of

2- (4n-oct'yl oxphenyl ) -5- (4- acetoxphen?})-l 3,4- thiadiazole 0.1 nol (26.4 g)
“4-n-octyl oxybenzoic acid hydrazide is di ssolved in 300 m absol ute pyri di ne
and regacted with 0.1 nmol (19.8 g) 4- acetpxybenzoyl chloride drop-wse with
agitation and at O to [err]. Now the reaction mixture is allowed slowy
to hes¥ Esampde Benperature after which it is agitated for 2 hours at [err]
and t herPrfatu@t homr sof o Fefdh- ocf § Boxy fred gl ) 8- et e ok y@tRinyl19 11Q@Ng -

t enper atyyr & {p; {gactlon m xture is poured into 1 litre of iced wat er .

- The preci pl? I's washed with [err] and recrystallised once from ethanol.
Yield: 38 g (0.09 nol) = 90% of the theory. 0.05 nol (21.3 g) of the

Fasol vy hO 2 EA g PrAPROBEN s M A AL T e L s,

di ssol ved ne and r
After abibn c?RMtnbfabhdel eket per hdine cond ireac e wiitil 0.4 imMblhaaved fgr q9-2

hours té’cé%ﬁ;bmo*}pe&a?g“ﬂe&‘r—élg)lwiase]cl{-arxtt eragx%.at:on and at O to
- 9°C. Now the reaction mixture is allowed slouwly to heat to room
temperature aftter which it is agitated for 2 hours at 20=C and

then *or 2 hours to 70=cC.

After being allowed to cool to room temperature, the reactiﬁﬁ
\“/ ‘ mixture is poured into 1 litre of iced water. The precipitate

ig washed with H20 and recrystallised once from ethanol.

Yield: 38 g (0.09 mol) = 90% of the theory.

0.05 mol (21.3 g) of the resultant N-(4-n-octyloxybenzoyl)-N’-
(4-acetoxybenzoyl)-hydrazine are dissolved in 150 ml pyridine

and reacted with 15 g P4S:0 under agitation.

After abatement of the exothermal reaction, the mixture is
heated for 2 hours to 802C and then agitated for a further 12
hours at 100°C. After cooling to room temperature, SO0 ml

ethanol are added and the reaction mixture poured into 1L litre

C

of iced water. The resultant solution is neutralised with 10%
caustic sods solution and the productive reaction extracted by a
.vacuum.- The reaction product is thoroughly washed. with water
and recrystaliised $rom ethanol or methanol.

Yield: 18.1 g (0.0426 wol) = 85% of the theory.

[r—



hours at [err]. After cooling to room tenperature, 50 [err]:ethanol
are added. and the reaction mxture po@ed into 1 litre of. iced water.

The resultant solution is neutralised with 10% caustic soda sol ution and
the productive reaction extracted by a vacuum . The reaction product ¥is

t horoughly washed wth water apd rfcrystallised from et hanol or netugpol
Yield: 18.1 9 (.0.0426 nﬁl) = of t 7
n

OCR No. n R
[err] [err] [errfter Ph'pena r] r] rPofSre] [err] [err]
| ' 5
No. n R ' c s S Sa N is
' 4 - - . 146
11 15 <{0)Cyghyy . 104 121 135 .
' ; - = o140 , 141 , 143
11 27 O)CygHyy . 105 | |
- - - - . 171 .
1T 37 “<:>'°°a"17 | . 100 . 159 _
| - = L 143 = = = =,
11 49 <0)-CygHay B 103 _ ) -
' - - . - -  .170 ,
3 I1 5 9 4(:>-OCBH17 . 98 | 166 _ v
. . N H - - - - ® 173 »
11 69 =0)-0C,Hg . 105 . 133 -
11 7 9 0 OCsl111 . g1 -~ =~ . 85 - - . °1°] .
CoHg

. : N « N : | ' ) V
111 CnH2n+14<:>*éfi_s,,ESD'CHZ‘CH2’<§>'CmH2m+1 .

No . n m - c sc' | Sa N .18

T III 1 6 4 ., 56 . @9 . 123 - .



g Exanpl e, 3 Production of : ) _q : '
2-n-nonyl - 5- (4- met hoxycar bonyl phenyl )-1, 3, 4- thiadiazole 0.1 nol (18.6

9) decanoic acid hydrazide -are reacted in accordance with Exanple 2
with 01 nol (18.9 g) nethoxycarbonyl- benoyl chloride to produce

N- decdhpyl - N' - (4- net hoxycar bonyl - benzoyl ) -hydrazine. 0.05 nol (18.6 g) of
the régul tant diacyl hydrazine are reacted with 15 g[err] in accordance with
Exanpl é -2 Yield: 15.0 9 (0.041 nol) = 82% of the theory. M: [err].
_Production ofxampden3nonyl -1, 3, 4-t hi adi azol e-5-yl)-benzoic acid 0.02 nol
A7.4 9) 2-nonyl -5-(4-net hoxycarbonyl phenyl ) -1, 3,4- thiadiazole are .
“gdfded to a solution of 0.2 nol (11.2 9) KOH in 400 m nethanol and heated
.for 2 hourBroduwetiohoiling. TRAensobuphtSt 64 dnsthid:dakrdfdnyplphdrey Fioin g, 4-
evapor at or agﬁiégga ﬁ§gdue dissolved in 200 mM [err] and acidulated with
concentrated hydrochloric acid. The precipitate forned is extracted with
a vacuum and recrystallised fromethanol. Yield: 5.8 9 (0.017 nol) = 87% of

the theory. 8Pi[e&81 (@?§9gp-;, decanoic acid hydrazide are reacted in
accordance with Example 2 with 0.1 mol (18.9 g) methoxycarbonyl-
-benzoyl 'chloride to produce N-decanoyl-N‘-(4-methoxycarbony14_

benzoyl)-hydrazine.

0.05 mol (18.6 g) of the res&ltant diacyihydrazine are reacted
With 15 g PaS,0 in accordance with Exanple 2

Yield: 15.0 g (0.041 mol) = 82% of the-thecryQ

‘Mp: 1i4eC,

Production of 4-(2-n-nonyi-1,3,4—thiadiazole-5—yl)-benzoic acid

0.02 mol (7.4 g) 2Z-nonyl-5-(4-wethoxycarbonylphenyl)-1,3,4-
thiadiazole are added to a sclution of 0.2 mo]l(li.z g) KOH in
400 ml methanol and heated for 2 hours until boiling. The
eolvent is distilled off at the rotary evaporator and the
residue dissolved in 200 ml H20 and acidulated with concentrated

\J o hydrochloric acid. The precipitate formed is extracted with a -
vacuum and recrystallised from ethanol.
Yield: 5.8 g (0.017 wol) = 87% ot the theory.
Mp: 255eC (decomp.).

Production of 44(2—n—nany1-1,3,4-thiadiaznle—5-yl)benzoic acid-

4-n-octyloxyphenylester:

0.005 mol (1.66 g) 4-(2-n-nonyl-1,3,4-thiadiazole-5-yl)-benzoic
acid are mixed with S m] thionyl chioridE'and heated for 2 hours
until boiling. Afterwards, excess thionyl chloride is distilled
off at the rotary evaporator and the residue is mixed with 0.006
mol (1.33 g) octyloxyphenyl, dissolved in 20 ml toluene, 5 ml
triethylamnine and 100 ng 4-dimethylaminopyridine,



Production :of 4-(2-n-nonyl-1, 3, 4-thi adi gxol e- 5- yI)ben20|c aci d-

4- n-octyl oxyphenyl ester: O. 005 ol (1 66 Q) .
4-(2-n-nonyl -1, 3, 4-t hi adi azol e-5-yl)-benzoic acid are m xed mnth 5 n1 4
thionyl chloride and heated for 2 hours until boiling. Afterwards, excéss
thionyl chloride is distilled off at the rotary evaporator and the reskdue

Is mxed with 0.006 nol (1.33 g) octyloxyphenyl, - dissolved in 20 m P=*

tol ueneype M eLErgRY! #R@rand kOOan:itf&t@urret hﬁl.»am QQIOYF.bdkBe at ABohe
reaction mxture is a%:t at ed for hours . roomtenperature and

for 2 hbgmgerature and ¥ Eft’@"‘"sco@tl n&o “Co ro“éﬁ?fenﬁBP&t‘ﬂﬁe to reopg

di [ ut edy whhpBrh@Qrd, etikeris @BQuﬂ@ﬁ”N%ih‘Mdbhmh Ethae ”hnherhkshedl witho n
5@6[err% sol ution and 1 x 100 r After drying with [err],
the soBvEndOPsmdi &uiQs| ed of 104 "é t"élﬂ?o%vaﬁermét‘BP and it ﬁempeg‘l‘due

recryst gLl sed hmqr@rmtrfaam@ mttmt |Naz§d1ﬁ QPRVEESI10Ent! QBRI B Y Pedl bakNS
constanci Yield: 2.2 g ([err] %5 an exanpl e, the conversion
t enper aBlr 8s SPANY cEMFRAHALL e YiYerthy eMEpidue recrystallised from

methanol unt;l the conversion temperature attains constancy.
Yield: 2.2 g (4.10-2 mol). '

Az an example, the conversion temperatures of two compounds are

given:') -
_ \/
- N ;
1V ¥ >@coon2
) S
No, R - R™ - C SC SA N 1
IV 1 0101-121-@— ~CHy 40 - - 224 - -
IV 2 CgHyg- {O)-0CgH,, + 97 . 131, 136 - -
N\
Evample 4
Produttion of 2-n- heptyl-s-[4-(4nfheptylpheny;methylennxy)-.

phenyl131-1,3,4~ thxadtazole

A.lmikture of 0.01 mol (2.76 g} 2-n-heptyl-5-(4-hydroxyphenyl) -
1,3,4-thiadiazole, 0.015 mol (4.03 g) 4-n-heptylbenzylbromnide,
50 m} acetone aﬁd 18 g KaCOs are heated to reflux for 6 hours
under agitation. - After cooling of the reaction mixture, the

csolid precipitate is filtered pff and carefully washed with 100

.t me - e LN SNBSS 2



[err] [err] [err] Exanple 4 Produuction  of
Zin-heptyl-5-[4-(4n-hepty|phenylnetB¥Ienoxy)i phenyl 3-1 ,3,4-thiadiazole A
i xture of *0.01 nol (2.76 g) 2-n-heptyl-5-(4-hydroxyphenyl)- '

1,3, 4-thi adi azol e, 0.015 nmol (4.03 g) 4-n-heptyl benzyl bronide, 50 .n
aceton&and- 15 g [err] are heated to reflux for 6 hours under agitation.
After "“cooling of the reaction mxture, the solid precipitate is filtered
of f am(:ji cegefxukly 'V%hfédal\M'ttiBnlOthairfEid Eﬁrrddeuueéth[lat sgl tutdttmy pgt ai-ned
is reduced .at ,a  rotar vaporator, to the dry sta e residue
oo y AR B HE o EEatBosnd ne rpgfue rarrSaBalland S e
conversdeamrieenpeo at wrtes. Yiodind: 8f 9 hr(@20d8 o ) 1h@4% obnudraitdmeory. The
foLIcw@é%%éI%QLgegives exanples [err] [err] [err]

Yield: 3.9 g (0.013 mol) = 84% of the theory.

The following Table giQes examples

V 2 CH, CHy{0)~OCeH,5 . 208 . 117 , 156 = = =~ = ,

N - |

V 4 C,H, CH,<ORCH,e . 95- - 124,140 -~ = ,
Example 5

NS Widening of the Sc-phase area from . 4-n~octyloxybenzoic acid-
4’-n-pentyloxyphenylester (S S8 S: 43 Sa 65 N 85 is) is
démonstrated by the following Example: to 41.9% by mass of the
said component, 12.4% of component no. I 7 were éddedi 23.3% o+t
component. II 3 and 22.4% of component II S5 were: added; The
mi*ture created melts at 40 to 45°C. The Sc-phase is now stable
up to 100°C. The subsequent nematic phase clarifies at 132eC.
Upon cooling, down to crystallisation at 322C, no further phase

conversion was observed below 100eC,



[err] Exanple 5 Wdening of the [err]-phase area from

4-n-octyl oxybenzoi c aci d- 4'-n-pentyl oxyphenyl ester (ferr] is) is
denonstrated by the follow ng Exanple: to 41.9% by mass of the said
conponent, 12.4% of conponent no. 17 were added; 23.3% of conponent [l 3
and 22.4% of conponent Il 5 were added. The mixture created neltg_at
40 to [err]. The Sc-phase is now stable up to [err]. The subsequent”
nemati c phase clarifies at [err]. Upon cooling, down to crystallisation at
[err], no further phase conversion was observed below [err]. Exanpl e 6
7.0% by mss tigogernin were added to the mxture in Exanple 5 The
optically active C- phase converted tocﬁge chol esterin phase at around
[err]. The optically active snectic hase was very readily detectable
by its fan-like texture, interrupted by equidistant |ines.

AT

gExample 6

b . =;.tigogenin were added to the mixture in Example 5
7.0% by mes _

: -phase CONVeEr i
ticslly active C-p _ j
The ©F S ptically active smectic C-phase was very \EJ

ted to the cholesterin phase

~pund 105eC. The O C ;
Bt arou $an-like texture, interrupted by

readily detectable. by its
- &%

equidicstant lines.




13 CLAIMB

Achiral crystalline - liquid 2,5-di subigtut ed 1,3, 4-

‘general formula | in which Q= [err] [erY]; singl i‘mmm!““iﬁh@ﬂ t hat
where:Q i grahmgl € bond Cis in which n = . ndent |y of
one apot her -H, -CN, [err] -Br, [err] and [err] *and are in each case
strai @t chain or branched al kyI chains with 2 to 20 C-atons in which a CH2
group which is not adjacent a heteroatom can be. replaced by [err] or [err]
or where flerrAchdiral [erystadlineerbiquiti A Bf-disulistdeutied f & ,&8y4-rom one
another. 2. Use of the substances nentioned in Caiml in quantities of 0.1
to 80 nol tikipAiaepdeapii generqdi (fQﬂthGr ds with extended snmectic G phases
of a negative -

R-a-d D Q-c~R*

in which

P G - e Ch el i h
Y. .
:- —@__/'- — CHym CMy
v .
C = —@;bnéﬁkod
| Z

Q = -COO(CHy)p~; -O0OC(CHy)p: -O(CHy)p-

-(CHy),0~; single bond; provided that where Q is
single bond C is —_@_ |
in whichn =0 ... 4 #
X, ¥, 2 = independently of one another -H, ~CN, -c{, -Br,
-F, -OCHj, .foczn's, ~CH3, -C,Hg



dlelectrlc anisitr able of formng optically active phases and
whi ch may a “ﬁ‘“ crystal | nmp quid or non-crystalline liquid
subst ances, ation of transthftted or reflected Iight as well as

for reprodUC|ng dIgItS symbol s and images. 3. Crystalline-liquid .as
claimted in Claim 1, substantially as described in any one of the .
exanpl es msﬁhasmihemﬁrand are in each case straight chain or%¥

branched alkyl ghains with 2 to 20 Cfatoms in which a CHjy
group which is not adjacent a heteroatom can be replaced
by 0, §, -00C-, -CO0-, -00CO- or -CH=CH-, or where BQCRZI
is —o>—on, —/0)— co,ca; or{0)-0,ccH;
and wherein R'A and BQCR? are different from one another.
2. Use of tﬁe subsfances mentioned in Claim 1 in
‘'quantities of 0.1 to 80 mol % in crystalline liquid
mixtures with extended smectic C-phases of a negative
dielectric anisitropy and capab;e of forming optically \\)
active phases and which may also contain other cfystalline
liquid or non-crystalline liquid substances, for the
modulation of transmitted or reflected light as well as
for reproducing diglts, symbols and 1mages. .

3. Crystalline—iiquld ‘as claimed in Claim 1,
substantially as described in any one of thé examples

disclosed herein.




