C)ystalllne liquid ferro- electrlc derlvatlves of branched acy

[err] chl erpcarboxylic acids The invention relates to nem/fe %S:]
orxstalllne- l'iquid defivatives of branched acyclic [err]- chlorocarbox

5 acids,1 a process for the production of the conpounds and their use in
I|qU|clgyystaI m xtures. which are used in fast-sw tching displays in

opt oel &ctrlonics for the representation of nunbers, signs and illustrations.
Ferro-electric crystalline-liquid conmpounds are described in 10 literature.
They are optically active conpounds whi ch tlare predom nantly derivatives of
optically active anyl al cohol and optically active [err]-chl oropropanel (P.
Keller, S. Juge, L. _.Liebe L. Strzel ecki ad. Sci Ser. 282 C,
639 (1976): P. Kell MLEEM@?NN&WPM%H%G B.I.

Osrtowskii, A Z Rab St rukov Chernova:
Pis'ma Zh. Eksp T8 f:ﬂ‘eh é‘?\j?eyﬁflﬁ {gﬂﬂﬁ%‘“ﬁﬂbl"@( }10 PQF\FF sson, B.
Qterholm M. Cryst. 82, - 61-8 (1982) P. Keller: Feroelectrics 1984; J.W -

Goodby, T.M Lag "%nvtl\-!ﬁhé F¥elardd Go qe\{ﬁtrtehese’e1%%5%(1?:9%4}%«:&? k@""e"er

in use in displays w or age properties subst anc

series of di saq\ia@t1age§msyebv@§ e(@rxyrdwfedfaéyametemeccﬁtmséarbsﬁg@?é' ity

to heat, light or chemcal influences or very ' ow di pol e nonents causi ng
low - 5 acids, a process for the production of the compounds and

their use in liquid crystal mixtures which are used in

L') fast-switching displays in optoelectronics for the

i Eeprésentation of numbers, signs and illustrations.
Ferro-electric crystalline-liquid compounds are descrited in

10 literature. They are opticallj active compounds which are |
predominantly derivatives of optically active amyl alcohol
and optically active CX}chloroprbpanél (P. Keller, S. Juge,
L. Liebert, L. Strzelecki: C.R. Acad. Sci., Ser. 282 C,

639 (1976); P. Keller : Ann. Phys. 139-4% (1978); M.V. Loseva,
15 B.I. Osrtowskii, A.Z. Rabinovich, A.S. Sonin, B.A. Strukov,
N.I. Chernova: Pis'ma Zh. Eksp. Teor. Fiz, 28, MOM‘(1978)§
A. ﬁalley, M. Nilsson, B. Otterholm: Mol. Cryst. 8z, 61-8

(1982); P. Keller: Feroclectrics 1984; J.W. Goodby, )

| . T.M. Léslie:-Mol. Cryst. Liq. Cryst. 110, 175 (1984)).

' 20 However in use_in displays with storage properties these
substances display a series of disadvantéges, such as very
high fusion temperaturés, instability to heat, light or
chemical influences or very low dipole moments causing low
values of the spontanéous polérisation. However the

25 substances produced according to the invention are new and

therefore methods for their production are not known.



val ues of the spontaneous pelarisation.. However the 25 substances

produced according to the invention are new and therefore nethods for their

pro(ductlon are not known. -2- It is the probl emof the invention to find,

subst ances whi ch possess good stability to heat, |ight and chenical

i nfl uences, have |ow nelting points and display sufficiently high di paj,e

nmonments. Accordingly the present invention provides the follow ng:: o

ferro-electric crystalline-liquid derivatives of branched acyclic

a- chl orocar boxyl iC aci ds of the genér@ TFormula: [ERR] wherein n = 0 or 1;
—0 or [err] Y = X

Enerr] t&% mltﬁm oFEFQ% [Eﬁﬁgiiglt;o-@ utgsrthnces which
possess good_stablllty to heat, light and chemical influences,
have low melting pbints and display sufficiently high'dipole
moments. | |
Accordingly the presént inventioﬁ provides the following:
ferro-electric crystalline-liquid derivatives of branched acyclic

a-chlorocarboxylic acids of the general Formula:

* .
rl -gq-coo@f (X)n.-( )m-_(Y)o-(—_@-—)p-az ' ‘
whereiﬂ n=0o0oril1l; m=0o0orl; o=0o0r1l; p=0or1 g
X = -C0O0, - 00C, or fCHz-CHZ-, ;
Y = X, ~CH,-, N=N-, or -N=&(¢)¢,
® - o~
= <@ or <0—(0)—
N N _{
@ - € > D O
o 0 -
o o D 'C>
Rl = (CH,) ,CH-, (cns)zcrr-cnz—, or. C,H ~CH{CH, )~
R? = CiH21410 O °1“21+1' - 857G Ha141 o 7O C e

-00C-CyHy) 1 s =CO0~CHy) 1 s oF ~NH-G K, ., , and

1 =1%o 12,



with the exclusi on of the‘substanqes of the class: [ERR] and wherein if any
of the, rings A, Bor Cif present is and ois 0 then X is not -COO OOC, or
a ginglebond; and if Ris (CH3)2 CH or. (CH3)2-CHCH2 and the ring Cis

either.a single bond or a ring other than then Y when present
IS i§§n9t X. The conpounds of the above nentioned general formula |I may
be useétl in mixtures with one another also with other crystalline -liquid or

hon-crystal line-1iquid substances. Théferro-electric crystalline-liquid
derivatives of branched 5 acrylic [err]-chlorocarboxylic acids in
accordance with the invention are obtained by reaction of chiral

[err]-chl orocarboxylic acids or chlorocarboxylic acid chlorides or

brom des, pwedHCeHelé0e1WddH &l f AHNBUBStdncRY beathéoplawsh nitric and:
hydrochloric acid, with correspondi ng hydroxy conpounds 10 directly or in
t he presence, ok strong ating substances preferably carbodiim des
such as di cRCHCHeggO - : Clil-z(lfi-ldi nmet hyl am nopr opyl)

- 3- et hyl - car bdidym de- methi

. |
nl-cn—coo—@—@—ooc—‘oc 1Ha14q0 OF
d
¥ |
® R -cln-coooco- CiHp1py -
| Ccl _

and wherein if any of the rings A, Bor C if present is .@_
and o is O then X is not -C00,00C-, or a single bond; and if

1 R ) . .
R is (Cl-Is)2 CH- or (CH3)2—CH-CH2 and the ring C is either a

single bond or a ring other than —{5- then Y when present is
is not X. '



or 1-(3- dinethylam nopropyl)-3-ethyl-carbodiim de-netho-p- 15 tol eune

sul phonate. The [err]-chlorocarboxylic acids’chlorides or bronides are
‘estgrified with the correspondi ng hydroxy conpounds accordlng to the nethod
of Schotten-Baumann or according to the variant of Einhorn. 20 The

deri vatives obtained fromthe natural amno acids L-Valin, L-Leucin an{(&
"L-1soleucin by reaction with nitric and hydrochloric acid are preferre§L§
suitable as [err]-chlorocarbo [err]gchl orocarboxylic acids. However the

chl oro- car boxyl i-c aci ds obtai nabl e ggon1the optically active opposites

gxag[e“gpggﬁgegsuﬁae ?dtRe' ggksg%eneisna&sgﬁyéﬁg% ef‘%rm\&as Oggggy gfémounds

accordrng-to kKnown I nstructi see

o cest 28, "aese b ETreonr e RN RTINS
Acta 30.1444it18%"hon-crystalline-liquid substances.
The ferro-electric crystalline-liquid derivatives of branched
5 ~acrylicC}C—chlobocarboxylic acids in accordance with the
ipvention are obtained by reaction of chiralCK}chlorccarboxylic
acids or chlorocarboxylic acid chlorides or bromides,
produced from natural amino acids by reaction with nitric -
and hydrochloric acid, with corresponding hydroxy compounds k-)
10 directly or in the presénce of strongly dehydrating substances
preferably carbodiimides such as dicyclohexyl carbodiimide,
'1-(3-dimethylaminopropyl) -3-ethyl-carbdiimide-methioaide .
or | |
1-(3- dimethylaminopropyl)-3-ethy1-carbodiimide-metho-p-
15 toleune sulphonate. : |
The Oi}chlorocarboxylic acids chlorides or bromides are
esterified with the corresponding hydroxy compounds éccordihg
to the method of Schotten-Baumann or according to the variant \;)
of Einhorn. )
20 The derivatives obtained from the natural #mino acids L-Valin,
L-Leucin and L-Isoledcin by reaction with nitric and
hydrochloric acid are preferredly suitable as C(-chlorocarbo
O¢-chlorocarboxylic acids. However the chloro-carboxylice

acids obtainable from the optically active opposites D-Valin,

25 D-Leucin and D-Isoleucin are also usable.




Thélnukcmy conpounds are'fragnents of crystalline-liquid substances which

do not thensleves have to pe trystalline -1iquid and can be produced
acqording to known instructions (see quotations in D. Denus and H Haschke
"Liquid Crystals in Tables I'l ", Leipzig 1984). In the process the chirality

of the*Lerr]-chlorocarboxylic acid grouping is maintained, and surprisingly
t he yi%ld I n the execution of the prdgéss by reaction of the

[err]-chl orocarboxylic acids with the hydroxy conpounds in the presence of
strongly dehydrating nedia is about twice as high (40 - 60% as in the
reaction i nt 6n¢¥¢ rqAAUWILSC £a50 Rl PECAEF §dcAPOPTdERS abhe kadequent
esterification. The substances are colourless, chemcally and thermally
very stable APRETHREYPIhS®E -substituent directly at the chiral centre

ey, possessre, B PaLC RIS NS ANSpRRhoB aponSaeohs Bk e on

the product | progd) o vt Qg | WU RRDY 251 VER01 S OBRen. D81 ASH Eldus

I esent ti anpl'e
P. KARRER, H. RESCHOFSKY, W KAASE; Helv. Chim. Acta 30, 271
(1947). |

The hydroxy compounds are f‘ragmenté of erystalline-liquid
substances which do not Ehemsleves have to be crystalline'
-liquid and cacn be producéd according to known instructions
(see quotations in D. Demus and H. Haschke "Liquid Crystals
in Tables II?, Leipzig 1984). _
In the process the chirality of the-c(}chiorocarboxylic acid
grouping is maihtainéd, and surprisingly the yield in the
execution of the process by-reaétion of thec(-chlorocarboxylic
acids with the hydroxy compounds in the presence pf strong;y
dehydrating media is about twice as high (40 - 60%) as in the
reaction into () ~chlorocartoxylic acid chlorides and
w; Subsequent esterification.

The substances are colourless, chemically and thermally veﬁy

stable and due to the Cl-substituent directly at the chiral.

- centre they possess a high dipole moment and thus a high

Spontaneous polarisation. _ _

The invention is to be expia;ned in greater detail below by

examples f'OP'the production of crystalline liquid derivatives,

some, but not all, of which embody the present invention.



(S) -(+)-1-(4-n-al kyl oxy-benzoyl oxy) -4-(.2-chl oro-3-net hyl - butyryl oxy

) -bi,phenyls A (S)-(+)-2-chloro-3-nethyl butane acid 10g. (0.085 nol) of
L-(#)-Valin, 1g. of urea, 30m . of conc. HC1 and 15m . of conc. HNOB are
shaken for about 30 - 60 minutes in a flask, until the [err] generation_is
t&rminated. Then the reaction batch is heated for 45 minutes at 70 to\3®
C. in the water bath (conplete dissQéutibn with foanming, precipitation-&f a
yellow oil). 10 After cooling, ®xtraction with -ether is effected, the
et her extract is washed several tines with cold water, dried over [err], .
the sol vBxample Wi t hdrawn on the rotary evaporator and the residue '
fractionally distilled in vacuo. 15 Yield: 3.29. (28% of theory) B.P.
125 - [ &S]/ 4 00 «P 4.0 -a Ykg)l oxyrpenzolyloxy-) 34 méRhgh ooy Bymethy dri de - 20g.
(0.147 mol) of (S)-(+)-2-chloro-3-nmethyl. butane acid and 13g. of [err] are
shaken ity 7y ety ¥dripheaylso and then heated for 1 hour over the

wat er bat h. Thggégﬁction m xture is distilled under normal pressure.

Yield: B4g. (2 ~a1dor]egPethyls putapg apid
10g. (0.085 mol) of L-(+)-Valin, 1g. of urea, 30ml. of
conc. HCl and 15ml. of conc. HN03 are shaken for about
30 ~ 60 minutes in a flask, until the N2 generétion is
terminated. Then the reaction batch is'heated for 45
minutes at 70 to 80°C. in the water bath (complete \J
dissolution with foaming, precipitation df a yellow bil). 
10 After cooliﬁg, extraction with ether is effected, thé
ether extract is washed several times with cold water,
dried over CaClz, the solvent is withdrawn on the rotary
evapobator and the residue fractionaily distilled
in vacuo.
15 Yield: 3.2g. (28% of theory)
B.P.: 125 - 126°C./4.25 kPa
B. (S) -(+)-2-chloro-3-methyl butyryl chloride '\_)
.-20g. (0.147 mol) of (S)-(+)-2-chloro-3-methyl butane °
acid and 13g. of PCl3 are shaken in a flask for 12 h.
2e ~énd then heated for 1 hour over the water bath. The
reaction mixture is distilled under normal pressure.
Yield: 5.4g. (27% of theory) ”
B.P. : 144 - 146°C."
if as halogen carrier 5 times the quantity of SOClz.aré
25

used and the batch is heated over the water bath for 2

hours at 50 - 60°C., one gains 12.2g. of:



if as halogen carrier 5 tines the quantity of [err] are 25 “used and
the batch is heated over the water "bath for 2 hours at 50 - [err], one
gains 12.42g. of: 7 (S)-(+)-2-chloro-3-nethyl butyryl chloride (60% of
theory). C. (S)-(+)-1-(4-n-al kyl oxy- benzol oxy) - 4- (2- chl or o- 3- net hyl -

but yrykgxyy) - bi phenyls 0.77g. (0.005 nol) of :
GS)-(+f-2-éhIoro-3-nethy|-butyryl 5 : chloride are added to the

sol ution of 0.005 nol of 1-(4-n-a|kyIox}zbenzoyloxy)-4-hydroxy bi phenyl ,
0.6m . of triethylamne and 50 m . of absolute toleune. The material is
left to stand for (e (ddy2athloom-Bempbhplntyantl ¢hior heat 660% osf ortesdrouy.
at [err] over the water 10 bath. After the occurring precipitate is
filtered of f,Cthe GOI-ent-Ti-4dhsaiiky ddxptbeandlohp) rés(duehlero-3-methyl-
recrystal lised several tinmes out of ethanol/water. The yield amounts to 50
to 60% of theory. P& redpsyarbipBenyilgui d nel ting behaviour is stated in
the Tables. 15 Exgmte 2 :

(S)-(+)-1-(4-n-al &&rﬂ&&y- BEn 2871 BRyY- 2F (450 2{¢Ardrebionarpymethyl-butyryl

5 - chloride are added to the solution of 0.005 mol of
1~(4~n-alkyloxy-benzoyloxy)=-4-hydroxy biphenyl, 0.6ml.
of triethylamine and 50 ml. of absolute toleune. The

material is left to stand for one day at room temperature

and then héatgd for one hour at_80°C. over the water

10 bath. Af;er,the occurring precipitate is filtered off,
the solvent is distilled off and the residue is
recrystallised several times out of ethanol/water. The
yield amounts to 50 to 60% of theory. The crystalline
-liguid melting behaviour is stated in the Tables.

15 Example 2 '
(S)-(+)-1-(4-n-alkyloxy-benzoyloxy)-4-(4-(2~chloro-3-methyl
butyryloxy)benzoyloxy)-benzene

" A. (S)~(+)-U-(2-chloro~3-methyl-butyryloxy)-benzoic acid

~8.9¢g. (0.065 mol) of UY-hydroxybenzoic acid are dissolved
| 20 in 20 ml. of abs. pyridine and 10g. (0.065 mol) of
(S)-(+)-2-chloro-3-methyl butyryl chloride added by
drops with stirring at 0 to 59C. After the batch has
stood for 4 hours at room temperature the batch is
poured on to ice/conc. HCl1 (200g./30ml.), the precipitate
25 - is drawn off, washed repeatedly with dilute HC1l and

water. The residue.is recrystallised out of methanol/

water.



but yryl oxy) benzoyl oxy) - benzene A. '

(S) (+)-4-(2-chl oro-3-nethyl - butyryloxy) berizoicracid 8.9g. (0.065 nol) of
4- fiydr oxybenzoi ¢ acid are dissolved 20 “in 20 m. of abs. pyridine and

@09 (0.065 nol) of (S)-(+)-2-chloro-3-nethyl butyryl chloride added b

drops with stirring at 0 to [err]. After the batch has stood for 4 houys at

room-tenperature the batch is poured on to ice/conc. HO (200g./30nm .)#the

precipitate 25 is drawn off, shed repeatedly with dilute HC and
water. The residue is recrystallised out of nethanol/ wat er . g Yield:
11.7g9. (70% f t heor,y) e B. :
(S)-(+)-1-(4- kyﬂﬁxyiﬁeﬂg%yﬂo hf%( (2 chl or o- 3-

nethyl-butygy oxy) of ngyH . (fbenzene 5 ' '
(S)-(+)-4-(2-¢ 1 or o- 3- et hyl - but yryl oxy) - benzoyl chlori de produced by

cror 6 e A Aol Dbl 1ogy )1 (i 2peblprosas, e
product arem%tkyiibbdyﬁMEbﬁfﬁJ%éﬂ%%ym@xy)-benzene
5 (S)-(+)-H-(2-chlorq-3-methyl-butyryldxy)-behZoyl chloride
produced by reaction of 0.8g. (0.003 mol/(S)-(+)-U4-(2-
chloro-3-methyl-butyryloxy )-benzoic acid and 3 ml. of
SOC12 as crude product are added by drops to 0.003 mel | .i:)
of 1-(l4-n-alkyloxy=-benzoloxy)-4-hydroxy benzenes, :
10 dissolved in 30ml. of toleune and 0.6ml. (0.004 mol) of
triethylamine. The material is leftlto stand for one
day at room temperature and then heated briefly to 80°C;
{water bath temperature). Next the precipitate is
filtered. off, the mother liquid is concentreted and the
15 remaining residue is recrystallised several times out
~of ethanol/water.

The yield amounts to 55 to 60% of theory.
Example 3 ' ./

(s)- (+) 1-(4-n-alkyloxy-benzoyloxy)-4-(l4-(2~chloro-~ 3-methyl-
20 pentanoyloxy) benzoyloxy)-benzene
A. (S)-2-chloro~3-methyl pentane acid
60 ml. of conc. HCl and 30 ml. of conc. HNO; are added
at room temperature to 20 g. (0.150 mol) of
"L-(+)-Isoleucin and 2 g. of urea, and then heated over |
25 the water bath fqr one hour at 80°C. and thereafter for
one hour at 50°cC. (complete solution of the acid with

vigorous foaming). After cooling, extraction is



of 1-(4-n-al kyl oxy-benzol oxy) - 4- hydroxy benzenes, 10 di ssolved in
30m . of toleune and 0.6m ., (0.004 nol) of triethylanmine. The material is

| eft-to stand for one day at roomtenperature and then heated briefly to 80
C. (waker bath tenperature). Next the precipitate is filtered off, the

mot hersdd quid is concentrated and the 15 ~remaining residue is
recrystal I'i sed several times:out of ethagpol/water. The yield amunts to 55
to 60% of theory. Exanple 3

(S)-(+)-1-(4-n-al kyl oxy-benzoyl oxy) - 4- (4-( 2- chloro 3-nmet hyl - 20

pent anoyl oxy) - benzoyl oxy) - benzene A (S)-2-chloro-3-nethyl pentane acid
60 m . of conc. HEffgededosgiversf &dnes FéFh]ehh%FadH@ﬂ eh e oniiragteriat ur e
to 20 g. (0.150 nmol) of L-(+)-lsoleucin and 2 g. of urea, and then heated
over 25 t he WEF@de&ﬂ b YrtEhe HBLECaPVED Qﬁch@d b rsabteit fist one
hour at [err] (conp Iut on e acjd with vigorous f n After
cooling, extracti@ r’rsﬁE ef’fgc{”égt’ gBErﬁ? ‘t‘f'-'ﬁeg"?nﬁ’?ﬂa'é?ﬁe?“do% g%snse\éue
extract 1s is fractlonally distilled in vacuo.

5 Yield : 6.7 g. (29% of theorﬁ)
B.P. : 136 - 138°C./3.47 kPa
txample 4
g_; A. (S)-2-chloro-4-methyl-pentane acid

10 g. (0.076 mol) of L-(+)-Leucin are put together with
10 24 ml. of conc. HCl and 10 ml. of conc. HNO3 with
addition of 2 g. of urea and then heated over the water
bath for one hour at 80°C. and thereafter for one hour
at 50°c. (cbmplete dissolution of the acid with vigorous
foaming. After cooling extraction is effected several
15 times with ethér, the ether extract is washed with water,
dried over CaClZ, the solvent is distilled off with the‘
rotary evaporator and the residue is fractionally
distilled in vacuo. |
"Yield : 4.1 g. (36% of theory)
20 - B.P. : 136-137°C., 3.99 kPa
B. Esterifigation in the presence of dicyclohexyl
carbodiimide (DDC)
1.5 g. (0.01 mol) of (S)-2-ch16ro-3-meth§l pentane acid,
2.06 g. (0.01 mol) of DCC, 0.12 g. (0.001 mol) of |
25 - H-dimethylaminopyridine (DMAP) and 0.01 of corresponding
1-(4-n-alkyloxy-benzoyloxy)-U4-hydroxy~-benzene are added

with aggitation to 50 ml. of ether. The material is



e

washed with water, dried over [err], the solvent is distilled off with the °
rotary evaporator and the residue is fractionally distilled in vacuo. 5

Yigld : 6.7 g. (29%of theory) B.P. : 136 - [err]/3.47 kPa Exanple 4 A
(S)-2-chl oro-4-nethyl-pentane acid 10 g. (0.076 nol) of L-(+)-Leucin are
put together with 10 24 m. of conc. HO and 10 m . of conc. [errI:%
withiaddition of 2 g. of urea and then heated over the water bath for oHe
hour .at 80 C. and thereafter for hour at 50 C. (conplete dissolution of
the acid with vigorous foam ng. After cooling extraction is effected,.
several 15 times with ether, the ether extract is washed with water,

dried over [k&fif tawdassl font 4 s di daYS 8% SPPMWLERPERE tMEEar YN&Dapor at or
and the residue is fractionally distilled in vacuo. .Yield. : 4.1.g. (36% of
theory) 20 the mggber liqued s r”]a,s%.dgg’-el?ﬁébgaiy I‘—_"é‘ttbr_iwlait(%t’i RiPH (he
presence of oo ool YIS {00 o800k RLMb Ghogy
(0.001 rol) évaporator and the residue is recrystallised several
5 times out of methanol.
| Yield : ﬁO - 50% of theory.
C. Esterification in the presence of water-soluble
carbodiimides
0.69 g. (C.0025 mol) in 30 ml. abs. CH,Cl, are added by
10 drops with agitation and ice cooliﬁg in a flask to the
solution of 0.3 g. (0.002i mol) of (S)-2-chloro-3-methyl
pentane acid, 0.003 mol of 1-(4-n-alkyloxy-benzoyloxy)-
4-hydroxybenzene and 0.01 g. of DMAP in 50 ml. of abs
CH,Cl1,. After standing for 2 to 3 days at room
15 temperature the reaction batch is washed several times
with water, dried over Nazsou. The sol?ent-is removed
with the rotary evaporator and the reSidue is repeatediy
'-recrystallised out of ethanol or n-hexane/acetic ester. W
‘Yield : 50 -60% of theory. i
20 The followihg Tables 1 to 8 show the conversion temperatures
of substances according to the in?ention.
The significances are:
K = crystalline-solid condition
S¢ = ferro-electric smectiec C-phase
25 8,, Sg, Sg = smectic A,B,G phase

CH = cholesterinic phase

N = nematic phase




25° 4-di met hyl am nopyri di ne (DVAP) and 0.01 of corresponding

1- (4- n- al kyl oxy- benzoyl oxy) - 4- hydroxy benzene are added with aggitation to
50;m . ¢f ether. The naterial is left to stand for 2 - 3 days at room
tenpeﬂature then the nother liquor is washed repeatedly with water, dried
pver hﬁ4r% the solvent is distilled off with the rotary evaporator and the
fesidue i3 recrystallised several 5 times out of nethanol. Yield :40
- 50% of theory. C Esterification in ﬂf presence of water-sol uble
carbodiimdes 0.69 g. (0.0025 nol) in 30 abs. [err] are added by 10
drops with agitation and ice cooling in a flask to the solution of 0.3 g.
(0.002i nol)1ef= (NBorsd U Or@riEighdsgpent ane acid, 0.003 nol of

1- (4-n-al kyl oxy-benzoyl oxy) - 4-hydroxybenzene and 0.01 g. of DVAP in 50 mi .
of abs [err]Théftenpstansteay o8 stdted day’c.at room15 ~  tenperature
the reaction batch is washed several times with water, dried over [err].
The sol vent Tablenbved with the rotary evaporator and the residue is

repeatedly
*
(cHy) 2CH—S};-COOOOC—@-OCHH2n+1
. _
n K S¢ CH Is
: \/
! ' 5 . 76 . 120 . 198 .
| 6 . 86 . 132 . 195 .
' 7 . 91 . 140 . 185 .
8 . 87 . 154 . 188 .
10 . 82 . 155 172 .
12 . 81 . 15%1 66171 .
Table 2
*
(ca3)2ca-gﬁ-c004<:>»coo4<:>-0004<:)-ocn52n+1
)
*
n K SC CH .Is
—/ 6 . 84 . 8 . 208 .
7 95 . 100 . 191 .
8 . 94 ., 109 . 188 . .
9 . 95 = - . 191 .



50 - 60% of

Yield

n- hexane/ acetic ester.

or

- ¥

recrystallised out of et hanol
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[err]
. 191 8 . 94
Table 4 [ERR] n
Table 5 [ERR] n

159[ ERR|1 . 66171 Tahle 2 [err] n = K
s 6 84 . _85° . 208 7 95 . 100
188 9 . '95 - 191 [ ERR]
is 7 . 60 .5 9 . 45
CH S . )5
Table 4
. v /
(Cha) cn-cu-ccoq(o)h\n §>’qu¢p+1
C1
n K is
. 60 .
5 9 . 45 .
Tzble 5
1 /o /Mo |
. (Ci) (*-C{-ccc-/”}»ccc- )» n.g/ C Hop
&
n K S : Ci is
7 . 70 - 96 * 202 L)
10 9 . g2 . 69 . 157 .

Table 6 .
er e /) FAY
(cna)acn-cna-gd-cco-<g)-.ooc {0)-0C ¥,




7 70 . 96 . 202.10.9 . 62 . 69

157 . Table 6 [ERR] K - [err] [err] = is-. 44 (. 34).

58 ¢ Table 7 [ERR] n K [err] [err] ° ‘ CH ls 5
5, .99 : 116 _ . 15 . 6 . 86 . 122 . 142 ¢
. ]\'56 7 . 81 . 132" ! 145 . 160 . 8 . 80-82 :;pa :
137 . 1o P00 - Table 8 [ERRl x B Y C n K [&FT]
CH s [ £ : 8 . 70(. 48 . 63) . - [err]

- 4=\ - |
o 76 [.%1;22 H-C: 21%}6’0‘}(7 o) %}?ﬁ;‘@g{_}%%‘&m[iq 00" 159
190.

n K _SC . S,\_ CH Is
55 . 9 . 116 . 158 .
6 . 86 . 122, 2. 155 .
7 . 81 . 432, 145 ., 160 .
8 .8-82 . 137 . 1520 . 160 .
Tanle B _ -
10 ot Y B
OHg~CH-GH-CCC- {op-x-(B\r-(C}oC Hy g
c:I3 horl
b B Y ¢C n K Sy S : Is
- -/\} -000- -.- .00 . 1, 487 .
15 - -ccc- -(Z)» 1 .76 . W1 . 166 .
- -{6‘ -CCC— -(o}» 2 .9 . 159 . 1% .
0CC '(9)“ - - 6 .64 (. 42 . a4s) ,
¢ oV - - |
coc {0 7 .62 (. 33 . 38).
f - - - - e
0oc 0 9.60 . 8 . v



[efr] [err] - S 6. 64( .. 42 . 45). [err] [err] -

- 7 . 62(. 33 . 38): [err] [err] - - 9 . 60. 80
-y -' 7 Table 9 [ERR] 'R K [err] [err] C Bl . Ph
Il 5 [err] . 92-93 (. 64) - [err] . 87-88"

(. 5&;?( - [err] . 74-75 . (53.5) V5. 56 . (58) [err] . 49 .
58 .72 74 . [err] . 65 . (46.5) . .70
.10 [err] . Bple @ . (45). 68 . .72 . [err] 62 63 .
(42). 69 - +anng Tabl e 10 substances are
named Wit h thef¥'Uohveﬁéioﬁcﬁo1ﬁ&sccﬁhréﬂ ar@j oi ned together into various

n1xtures of mhlc%:Iheq:the conversion tenperatures .15 were ascertai ned.

R _K - Sg s, ~ CH Bl.th. I -

5 canq . 02-03 (. €s) - .

cedq, . 87-88 (. 58) - .

C~ &45 . 74-75 , (53.5) . 56 . (58) .

8-.L ,I 7 o 49 - 58 . . 72 . e 711' X L]

o 1 . 65 . (48.5) . 67 . 70 .
U, o*1g

10 Chofly, - 66 . (#5), 68 . 70 . 72 .

012325 62-63 . (42). 69 - - - -~ - .

In the followins Table 10 substances are named with
their conversicn points, which are Jjoired together into
various mixtures, of which then the conversion temperatures

15 were ascertained.



[ ERR]

Pr

oduced m xtures M xture 1 The m xture con5|sts of 5 No. 1

(S)-(*)-1-[4-n-octyl -oxybenzoyl oxy]-4'-[ 2-
cthro 3- et hyl but yryl oxy] - blphenyq 25% nol No. 2
(9) (+)-4-n-decyl oxybenzoic -4'-[2-. chloro-3-nethyl butyryl oxy]-phenyl _
e§t<§_ 75% nmol M xture 2 10 The mixture consists of No. 1 &
(S)¢H)-1-[4-h-octyl oxybenzoyl oxy] -4' -[ 2- =~
chl ¢r o- 3- net hyl but yryl oxy] - bi phenal 16. 1% nmol No. . 2
(S)¢+)-4-n-decyl oxybenzoi c acid-4-[2- chloro-3-nethyl butyryl oxy] - phenyl
est @r 48. 2% nol 15 No. 3 (S)-4-n-octyl oxybenzoi c aci d-4-[ 2-net hyl
but yl oxy] - phgenyl ester 35. 7% mol M xture 3 The
m xgure cops|{sts of No. 1 (S)(+)-1-[4-n-octyloxybenzoyl oxy]-4'- 20
[ 2- ¢hl or o-&- pretshyl but yr ylroxy] - bt phenyl * 23. 75% nol
ol 1+ K I T to
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No. 2 (S)(+)-4-n-decyl oxybenzoic acid-4-[2-chloro L

- 3- et hyl Butyryl oxy] - phenyl ester® . 71.25% nol No. 5

5-n-octyl - 2-[ 4-n-octyl'oxy- phenyl ] - pyri m di ne 5.00% nol 25 M xture 4 The
mXxturetconsists of No. 1 (S)(+)-1-[4-n-octyloxybenzoyl oxy]-4'-[2-chloro-

3- et fy} but yryl oxy] - bi phenyl 13. 5% nol 18 No. 2
(S)(+)-4-n-decyl oxybenzoi c acid-4'-2-chloro- -3-nethyl butyryl oxy]-phenyl
ester 25.3% nmol No. 4 (S)-4-n-decyl oxybenzoic

aci d- 4- [ 2- met hyl but yl oxy] - phenyl ester|

61.2% nol 5 Mxture 5 The m xture consists of No. 1

1(S) (+) - 1- [ragusedy mdxgyer2oyl oxy] -4' -[ 2- chl or o-
3-nethy|butéfyloxy]-biphenyl 11.5% nmol No. 2

(S)(+)-4-n- ¢y benzoi c acid-4-[2-chloro- 10 _
3- et hyl but yryl oxy] - phenyl ester 21. 5% nol No. 4
(S)-4-n- decf}t%w- £oicON5dS8S4°f2- et hyl -

5 No. 1 (S)-(+)-1-[u-n-octyl-oxybenzoyloxy];H'-[é-
chloro-3-methylbutyryloxyl-biphenyl 25% mol
No. 2 (S)(+) -4-n-decyloxybenzoic -4'-[2-. _
chloro-3fmethylbutyryloxy]—phenyi ester 75% mol
\.) Mixture 2
10 The mixture consists of
No. 1 (S)(+)-1-[4-n-octyloxybenzoyloxyl-4'-[2-
chloro-3-methylbutyryloxyl-biphenal " 16.1% mol
No..2 (S)(+)-4-n-decyloxybenzoic acid-4-[2-
éhloro-3-methylbutyryloxy]-phenyl ester 48.2% mol
15 No. 3 (S)-4-n-octyloxybenzoic acid-4-[2-methyl
butyloxyl-phenyl ester _ 35.7% mol
Mixture 3
The mixture consists of
No. 1 (S)(+)-1-[4-n-octyloxybenzoyloxyl-l'- .
20 : [2-chloro-3-methylbutyryloxy]-biphenyl _ 23.75% mol
No. 2 (S)(+)-4-n-decyloxybenzoic acid-4-[2-chloro
-3-methylbutyryloxy]-phenyl ester 71.25% mol
No. 5 S-n-octyl-2-[4-n-octyloxy-phenyl]-pyrimidine
: '5.00% mol
25 Mixture Y
The mixture.consists of
No. 1 (S)(+)-1-[l4-n-octyloxybenzoyloxyl-4'-[2-chloro-

3-methylbutyryloxyl-biphenyl - 13.5% mol



but yl oxy] - phenyl ester 52 ‘0% nmol No. 5
5-n-ottyl -2-[4-n-octyl oxy- phenyl] yrlnldlne 15. 0% mol 15 M xture 6 The
i fturé consists of No. 1 (S)(+)-1-[4-n-octyl- oxybenzoyloxy]-4'-

[ 2-Tthl or o- 3- net hyl but yryl oxy] - bi phenyl 5% mol No. 3
(S)-¢@-n-octyl oxy benzoic acid-4-[2-nmethyl 20 but yl oxy] - phenyl est@
56% mol No. 6 4-n-octyl oxy-benzoi c aci d-4-n-hexyl oxy phenyl ester 22.8
No. 7 4-n-octyl oxy-benzoic acid-4-n-octyh{;)/ phenyl ester 16.2% nol 25
M xture 7 The m xture consists of No. 2 ) (+)-4-n-decyl oxybenzoi c
aci d-4- [2 chl oro- 3- et hyl but yryl oxy] - phenyl ester '

- 10% nol : 3 (S)C«D+ﬂ<ﬂﬁ¢&qv@dxyuﬁnzntnnabﬂu4u24ﬁ£4uﬂlobwLyIoxy] phenyl
ester 53% mol No. 6 4-n- octyloxyben20|c
aci d- 4- n- hexyl o>x3~methylbutyryloxyl-phenyl ester 25.3% mol

No. 4 (S)-H-n-decyloxyben201c acid-4-[2-methylbutyloxy]
--phenyl ester - 61.2% mol
5 Mixture 5
The mixture consists of
No. 1 i(S)(+)-1—[u-n-octyloxybenzoyloXy]-H'-[Z-chloro-
3-methylbutyryloxyl-biphenyl " 11.5% mol
No. 2-(S)(+)-u-n-decyloxy-benzoic acid-4-[2-chloro- )
10 - 3-methylbutyryloxyl-phenyl ester 21.5% ﬁdl
No. 4 (8)- u-n-decyloxy-benz01c acid-4- [Z-methyl-
| butyloxy]-phenyl ester ' | .'52.0%"mol
No.'5 S5-n-octyl-2~[l4-n-octyloxy-phenyll-pyrimidine
15.0% mol
15 Mixture 6 |
The mixture conéists of
No. 1 (8)(+)-1-[4-n-octyl-oxybenzoyloxy]-4'=
[2-¢h1oro-3-methy;butyryloxy]-biphenyl ; 5% mol
No. 3 (S)-lU-n-octyloxy benzoic acid-#-[2-methyl
20 butylox&];phenyl ester- - 56% mol
No. 6 d-n-octyloxy-benzoic acid-u-n-hexyloxy phenyl ester
| _ 22.8% mol
Nq. 7 U-n-octyloxy-benzoic acid-4-n-octyloxy phenyl ester
 16.2% mol
25 Mixture 7
The mixture consists of

No. 2 (S)(+) H-n-decyloxyben201c acid-4-{2-chloro-

nDI

\;>



5 . * phenyl ester , 21. 6% nol No.
7 4-n-octyl oxybenzoi c aci d-4-n-octyl oxy phenyl ester

15.3% nof M xture 8 The m xture consists of 10 No. 1
(S)(+)+T=[4-n-octyl oxybenzol oxy] -4' -

[2-ch|pi@gS-nethyloxybutyryloxy]-biphenyl 9.5% nol No. 2
(S)(+)-4-nh-decyl oxybenzoi c acid-4-[2-ch|3{ - 3- net hyl but yryl oxy] - phenyl
ester 17.67% nol No.. OSS - 4-n-decyl oxybenzoi ¢ acid
-4-[2-nmethyl - 15 butyl oxy ] -phenyl ester

42.79% nol No. 6 43+methylmxysbanzoix -tiehyld- eshtexyl oxy phenyl estie® ddl 5%
nmol No. 7 4-n-octyl oxybenzoi ¢ aci d-4-n-octyl oxy phenyl ester _
12. 54% nol  No Cohve? bt'orn tasiperex ihransadfc rled dmlix{@-astMkt ure Conversi on

poi nts K [err] Ei;err} _ CH Blue : - I s phase 1. .23 . 63
. 86.5 . 92 . pegyloxyl-phepyl ester;g 45 = | 75 53% mol -
i No. 6 4-n-octyloxybenzoic acid-Y-n-hexyloxy ' ' |
5 phenyl ester : - 21.6% mol
No. 7 4-n-octyloxybenzoic acid-4-n-octyloxy ' |
phenyl ester | 15.3% mol
Mixture 8 | | ' |
The mixture consists of
10 No. 1 (S)(+)-1-[u-n-octyloxybenzoioxy]-u'-
: {2-chloro~3-methyloxybutyryloxyl-biphenyl " 9.5% mol
No. 2 (S)(+)-4-n-decyloxybenzoic acidfﬂ-tz-chloro
~-3-methylbutyryloxy]-phenyl ester _ - 17.67% mol
No. 4 (S)-l-n-decyloxybenzoic acid -U4-[2-methyl- _
15 butyloxy ] -phenyl ester : 42.79% mol
No. 6 4-n-octyloxybenzoic acid-ld-n-hexyloxy phenyl ester 17.5%"m91
_ No. 7 u-n-octyloxybenzoic acid-u-n-octyloxy-

o/ . phenyl ester ~ 12.54% mol




3 .24 . 58 . 855 . 90.5. 96.5 . .21 .52 77

.82 - - . 5 . 15 . 39 .70 - . 76 .- 6

. 7.5 55 . 66 . 79.5 - - ' .17 48 . 68 .
74 - - 8 .28 . 54 . 76 . 81.5- - AL T
m x& ures possess ferro-electric phases which are stable at roon1tenper§5gre
or sonewhat hi gher tenperatures. CLAI M5: 1. Ferro-electric -
crystalline-liquid derivatives of ched acyclic [err]-chlorocarboxylic

acids of the general Formula: [ERR] erein n=0o0r 1;, m=0or 1; o
O orl; p =0 or 1X=-000 - OOC, or [err], Y=X [err], -N=N, or

-N=N(o)-, [ERR] 1 =1 to 12, with the exclusion of the substances of the
class: [ERR] . '

Conversion temperatures of the mixtures

Mixture Conversion peints

K Sg S, CH gigge Is
1 . 2% . 63 . 8.5 . 92 . Aco .
2 . 18 . 45 . 75 . 8 - - .
3 .o . 58 . 85.5 . 90.5. 9.5 .
u .21 . %2 . 77 . 8 - - . _
5 .15 . 3 .70 . 76 - - U
€ . 17.5. 55 . 66 e 7.5 - - e
7 .17 . 48 . €8 . 7 - - .
8 .28 . 54 . 76 . 81.5 - -

421 pixtures rossess ferro-electric phases vwhich
sre stable at room temperature or somewhat higher

temperatures.



and wherein if any of therings A, Bor Cif present is and o.is—6—them X

is not. -COO OOC-, or a single'bond; and if 1 Ris [err] or [err
ring C ifs either a single bond or a ring other than mﬂﬁmmm“m‘“\“\
present.ts is not X 2. Process for the production of the co

accordiing to Caim1l, characterised in that [err]-chlorocarboxylic acids or

a- chlorocarboxylic acid chlorides or bronides are reacted with

correspondi ng hydroxy conpounds di rectly,‘,’&v\ in the presence of strongly
dehydrating substances. 3. Process according to Caim?2, characterised in

t hat the deatMs:ves obtained fromthe natural amno acids L-Valin, L-

Leuci n and—=tsol eucin by reaction with nitric and hydrochloric acid are

used as [emnr.] - clHeairec@le@tyliicC @y sisa X ie-chi ot adépikyativéesi 8 £ C biranictes

or brom des. 4. Process according to Claim2, characterised in that the

a- chl or ocamiyxyliicc azchdorocacrhbayildes acidsr offi tbe gbneraddFbroulahe

opt ically acti ve opposites D-Valin, D Leucin and D-1sol eucin are used.

-c‘u coo-@-— ()= (—(B) )y~ (V) - (—(C)—) R

wherein n=0or l1l; m=0orl; o=0o0orl1l; p=00o0r1l

X

-C00, - 00C, or -CHZ—CHZ-,

X, -CH

@ (O~ L L O
Lo L OO >

~N=N-, or -N=N(o)-,

© GG

1, ) L . )
R! = (CH,),CH-, (CH,),CH~CH,-, or C,H/ -CH(CH,)
2- - -
R™ = °1H21+1’ —0-CiHyy 410 = 8-CjHgy .y —CO-CiHoy 4y
o -00C~C,H,,  + -COO-C H,, ,, or -NE-G K, . , and

l1 =1 to 12,

with the exclusion of the substances of the class:

Bl_in-coooc 1H2141°

1

-cn—coo—.—@—ooc OCyHyy qs OF
1 *
R -crx-coooco CyHpyups

c1



5. - Process according to Clains 2 to 4, characterised in that the
—a*cnlorocarboxyTlc acids are reacted mnth the correspondi ng hydroxy

resence of strongly dehydrating subst ances, preferably
amg 1‘ ﬂ m as di cycl ohexyl carbodiim de, _ e

I net an1nopropy|) 3-et hyl - carbodi i mi de- met hodi de or '\ A

1-(3- dlnethylan1nopropyl) 3-et hyl - chﬁhd||n1de- met hi o- p-t ol uene o
sul phonat e. 23 6. Process accordlng to Clains 2 to 5, characterised in
that the hIorocarboxyllc aci ds chlorldes or brom des C

. ester PFﬁdedS\ﬁ HE @ efpdhe rf'g"’f?ygd MmfouhlisPrrsentd Hfﬁg @ met hod
of Sch on Ba n_or, accor |n ot varlant .of _Ei nhor e use as
a comf e(ﬂuxd 18 P& E?m%’ i &F & §ins wds and: dfdi ng to
t he ge eral Fornula accordlng to Claim 1, characterised in that the
conpolidd.sa€Hyded Olir wirx {GHg9 JwiCHT Cilie amsbitiher rigandr dld eivilier at her
crystalline-liquid or non- crystalline-liquid substances. 8.

Ferro-electric crystalline-liquid derivati of branched acyclic
[err] sahlgQle0®RNAOBY bCriAgi S6heASth&hA -@,tﬂeﬁ' ) when present is
is not X. ‘ _
2. Process for the production of the compounds according to

Claim 1, characterised in that a-chlorocarboxylic acids or a-
chlorocarboxylic acid chlorides or bromides are reactéd with
corresponding hy&roxy compounds directly or in the presence of
st:ongly dehydrating substances. o

3. Process according to Claim 2, char;cterised in that the
derivatives obtained from the ngtural aﬁino acids L-Valin, L-
Leucin and L-Isoleucin by reaction with nitric and hydfochléric
acid are ﬁsed.as a-chlorocarboxylic acids or d-chlorbcarboxylic
acid chloridé# or bromides.

4, Process according to Claim 2, characterised in that the
a-chlorocarboxyllc acids or chlorides or bromides obtalned from
the optically active opposites D-Valin, D-Leucin and D-Isoleucin ' N
are used. |

5. P:oceés according to Claims 2 to 4, characteriséd in that

the a-chlofocarboxylic acids afe feacted with the corresponding
hydroxy compounds in the presence of strongly dehydrating
substances, preferably carbodiimides such. as dicyclohexyl
carbodiimide, 1-(3-dimethy1aminopropyl)f3-ethy1—carbodiimide-
methodide or 1-(3-dimethy1aminopr6p&1)—3-ethy1fcarbodiimide-

methio-p-toluene sulphongte.



substanti al | y as descri bed in any one,of the exafrbl es. 9. Process—for the -

prgductionlff thedconpogng§ according t? CLain11, ?s cl ai med iWIEENrnZ
subst antj a as described in any one of the exa es. l
;f y y ™ AR YRR A

"
23

6. Process according to Claims 2 to 5, characterised in that
the a-chlorocarboxylic acids, chlorides or bromides are
esterified with the corresponding hydroxy compounds according to
the method of Schotton-Baumann or according to the variant of
“Einhorn. |

7. The use as a component in a liquid crystal composition of
the compounds according to the general Formula according to Claim
1, characterised in that the compounds are used ih mixtures with
one another, generally with other crystalline-liquid or non-
crystalline-liquid substances.

8. Ferro-electric crystalline-liquid derivatives.of branched-
acyciic a-chlorocarboxylic acids as claimed in Claim 1,
substantially as descfibed in any one of the examples.

9. Process for the production of the compounds-according to
Claim 1, as claimed in Claim 2, substantially as dgscribed in any

one of the examples.




