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1
SILYLATED BENZOIC ACID DERIVATIVES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

The invention relates to novel silylated benzoic acid
derivatives, some of which are liquid-crystalline, a process
for their preparation, and their use.

PRIOR ART

Liquid-crystalline compounds are described, inter alia, by
D. Demus, H. Demus and H. Zaschke (Flussige Kristalle in
Tabellen {Liquid Crystals in Tables], 1974; D. Demus and H.

Zaschke. Flussige Kristalle in Tabellen II [Liquid Crystals in
Tables 1], 1984, VEB-Verlag Leipzig). U.S. Pat. No. 4,358,
391 (H. Finkelmann et at., Wacker-Chemie GmbH)
describes liquid-crystalline polymers having an organopol-
ysiloxane backbone and mesogenic side groups. M. Petrz-
ilka et at. (EP-A-122,389, F. Hoffmann-La Roche & Co.)
claim liquid crystal components having an alkenyl chain, it
also being possible for a benzoic acid derivative to be
attached to this alkenyl chain, These compounds do not
contain organosilicon groups. W. R. Young et al. (Molecular
Crystals and Liquid Crystals, Vol. 13, pages 305-321, 1971,
Gordon and Breach Science Publishers) report, inter alia,
4'-silylated benzimides of 4-aminophenol benzoates. At the
bottom of page 309, they mention that these silicon-con-
taining esters, in contrast to comparable substances, do not
form a mesomorphic phase, which is attributed to the steric
hinderance of the organosilyl group.

OBJECT

The object of the present invention was (o synthesize
novel, preferably liquid-crystalline compounds, in particular
those containing organosilicon groups. It was a further
object of the present invention to prepare liquid-crystalline
compounds which are readily miscible with other liquid
crystals, and are colorless and of low viscosity. It was also
an object of the present invention to prepare liquid-crystal-
line compounds which are highly suitable as dielectrics in
display devices and in particular by means of which short
addressing times and high contrasts can be achieved in such
devices.

DESCRIPTION

The abovementioned objects are achieved by the present
invention through compounds of the formula

(£)n (8)

Rl O CGO“RH'

in which

Z 15 a halogen atom, a cyano group or a hydroxyl group,
nis 0, 1 or 2,

R’ is a radical of the formula

R"—{[Si(R*),],(CH,) R~ (9,

in which
X 18 the number O or 1,

2

y 18 an integer from 1 to 18,
R™ 1s a C,— to Cg-alkyl radical, a radical of the formula

R*—[S1(R*),0],—, where v is an integer having a
value of from 1 to 10, or a radical of the formula
(3)
]—I(_O_ﬁ)w
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w 18 the number O or 1, and

L is a cholesteryl radial or a phenyl radical which 1s
optionally substituted by phenyl, halogen, cyano and/or
C,— to C,— alkoxy radicals, or, 1if w=0, may alterna-
tively be a halogen atom, a cyano radical or a C,-C,-
alkoxy radical;

R* is identical or different, straight-chain or branched,
optionally substituted C,- to C,4- hydrocarbon or hydro-
carbonoxy radicals,

R"" is a phenylene or biphenylene radical or radical of the
formula —E—, where

E is a divalent radical
—[Si(R*),}.—, and
z 18 the number O or 1,

and the sum of the indices x+v+z must be at least one, so

that the compounds contain at least one group of the
formula —S8i(R*),13 per molecule, and the radical

R" 1s a cholesteryl radical, a radical as defined for R* or a

radical of the formula —C H,—R*.

n preferably has the value O or 1, in particular O.

Preferred substituents for the radicals R* are fluorine or
chlorine atoms, cyano radicals and oxiranyl radicals. If the
radical R* is a branched radical, it i1s preferred that the
radical R* is branched along its longest chain by methyl
groups.

R"™ may preferably only be a radical of the formula (3) 1f
X has the value O.

The chains formed by the compounds of the formula (8)
may be extended by further structural units selected from the
group comprising the radicals
B, namely the phenylene, cyclohexylene, pynidinediyl, pyrni-

midinediyl, pyrnidazinediyl, triazinediyl, tetrzinediyl,

dioxanediyl, tetrahydrofurandiy. bicyclo[2.2.2]octancdiy]
and cholestery] radicals,
and the radicals
D, namely the carbonyloxy, oxycarbonyl, —CH-,—CH,—,
O—CH,— and —CH,—O— groups and radicals of
the formulae —CH=—CH—, —N=CH—, —CH=N—,
=(C—, —N=N-—, —N=N(O)— and —O—,
with the proviso that the abovementioned radical and
groups, if possible, may be substituted by C,- to C, c-alkyl
radicals, phenyl radicals or polar radicals, preferably halo-
gen atoms, cyano groups of hydroxyl groups, and none of
the radicals D are linked directly to one another.

The further structural units which extend the chain are
preferably selected from the group comprising the 1,4-
phenylene, 1,4-cyclohexylene, 2,5-pyridinediyl, 2,5-pyrim-
idinediyl,3,6-pyridazinediyl,3,6-triazinediyl, 3,6-tetra-
zinediyl, 2,5-dioxanediyl, 2,5-tetrahydrofurandiyl, bicyclo
[2.2.2]octanediy] and cholesteryl radicals and carbonyloxy,
oxycarbonyl, —CH,—CH,—, —O—CH,— and —CH,—
O— groups, radicals of the formutae —CH=CH—,
—N=—=CH—, —CH=N—, - (C=(C—, —N=N—,
—N=N(0O)— and —O—, with the proviso that the above-
mentioned radicals and groups, if possible, may be substi-
tuted by C,- to C,g-alkyl] radicals, phenyl radicals or polar

of the formula O

or
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radicals, preferably halogen aloms, cyano groups or
hydroxyl groups.

The compounds of the formula (8) arc preferably those of
the formula (30):

(£)n (30)

R*—|Si(R*);|{CH;)y—R*—E Q COO—R?

where Z and n are as defined in claim 1, and in which
R? is a C,- 10 C,-alkyl radical, a radical of the formula

R'—R*—[Si(R*),0],—, where
R' is a halogen atom, a cyano radical, a cholesteryl radical,

a hydrogen atom, a hydroxyl radical or a radical as

defined for R* or —O—R*, and
v is an integer having a value of from [0] / to 10,

R* is identical or different, optionally substituted C,- to

C,g-hydrocarbon radicals,

X 18 the number O or 1,
y 1S an integer from 1 to 18,
E is a divalent radical of the formula —O— or —[-S1(R*},]

.—> and

z is the number O or 1, and the sum of the indices x+v+z,

except in the radical R*, must be at least one, and the
radical
R* is identical or different radicals of the formula

—[(B),(D),}.—, where each of the radicals B and D may

be as defined above and in claim 2, with the proviso that

none of the radicals D are linked directly to one another,
and each of the indices b and ¢ are identical or different
integers having a value of from 0 to 6, and d 1s 1n each

case the number O or 1,

R? is a monovalent radical of the formula —R*—R’ or

——R“—-(CHZ}F[Si(R*)z]x——R:’.

The condition that the sum x+v+z, except 1n the radical
R2, must be at least one should be interprcted as meaning
that the condition mentioned must apply to the moiety of the
formula (30) indicated by the formula

(L)

R3—|Si(R*);]{(CH2),—R4—E CO0—.

The compounds according to the invention preferably
contain a maximum of seven radicals as defined for B,
including the phenylenc radicals reproduced in the formulae
(8), (3) and (30).

Preferred compounds according 10 the invention are those
compounds of the formula (30) 1n which
R'is a halogen atom, preferably a chlorine atom, a cyano

group, a hydrogen atom, a hydroxyl group, a C,—to

C,s-alkoxy group, preferably a C,- to Cg-alkoxy group, a

C,- to C,g-alkyl group, preferably a C,- to Cg-alkyl

group, or a cholesteryl radical, and/or
R? is a radical of the formula R'—R*—[Si(CH,),0] —,

and/or

4

R* is a single chemical bond, a —CH,—CH,— radical, a
radical of the formula —O—, a radical selected from the
group comprising the optionally halogenated, divalent

radicals of the formulae
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65 v is the number [0,] 1 or 2 and/or
x 1s the number 1, andfor
y is an integer from 3 to 12, and/or

(42)

(43)
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(47)
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R* is a radical of the formula —R*—R' or —R*—(CH,) —
Si(CH,),—[OSi(CH,),] R*—R' and the respective other
radicals are as defined under formula (30) and, as for the
formula (30), the sum of the indices x+v+z, except in the
radical

R?, must be at least one.

For the compounds of the formula (30), preferably at least
two, particularly preferably at least three, in particular at
least four, specifically at least five, particularly specifically
at least six, very specifically all seven of the abovemen-
tioned conditions are fulfilled.

Of the abovementioned compounds, the liquid-crystalline
compounds are preferred.

Preparation processes Process 1

Compounds of the formula (8) or of the formula {(30) can
be prepared by reacting compounds of the formula

(L) (10)

H,C=CH—(CHa)y2—R"" COO—R"

with compounds of the formula

R""—[Si{R*¥),j—H (12)
or by reacting compounds of the formula
(Z)n (31)
H,C=CH-— (CH)y-2y— R*—E O COO~-R2
with compounds of the formula
R’ —[Si(R*),],—H 32)

in the presence of platinum metals and/or compounds
thereof, where, in the above formulae (10), (12), (31) and
(32), x, v, E, R", R", R"" and R* are as defined in the
formula (8) and R?, R and R* are as defined in the formula
(30).

The platinum metals and/or compounds thereof employed
are preferably platinum and/or compounds thereof. All cata-
lysts which have also been employed hitherto for the addi-
tion reaction of hydrogen atoms bonded directly to Si atoms
with aliphatically unsaturated compounds can be employed
here. Examples of such catalysts are metallic and freely
divided platinum, which may be on supports, such as silicon
dioxide, aluminum oxide or activated charcoal, compounds
or complexes of platinum, such as platinum halides, for
example PtCl,, H,PtCl,.6H,0O, Na,PiCl,.H,O, platinum-
olefin complexes, platinum-alcohol complexes, platinum-
alcoholate complexes, platinum-ether complexes, platinum-
ether complexes, platinum-ketone complexes, including
products of reaction of H,PtCl..6H,O and cyclohexanone,
platinum-vinylsiloxane complexes, in particular platinum-
divinyltetramethyldisiloxane complexes containing or not
containing detectable inorganically bound halogen, bis-
(gamma-picoline)platinum dichloride, trimethylenedipy-
ridineplatinum  dichloride, dicyclopentadieneplatinum
dichlonde, (dimethyl sulfoxide)ethyleneplatinum(ll) dichio-
nide and products of the reaction of platinum tetrachloride
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with olefins and primary amines or secondary amines or
primary and secondary amines, such as the product of the
reaction of platinum tetrachloridc dissolved in 1-octene with
sec.- butylamine, or ammonium-platinum complexes as in
EP-B 110,370.

The platinum catalyst is preferably employed in amounts
of from 0.1 to 50 mol%, based on the number of moles of
those starting matenals of the formulae (10) or (12), or (31)
or (32) which are present in the stoichiometric a mount or
less.

The reaction is preferably carried out al temperatures of
from 0° C. to 110° C., preferably at pressures of from 0.05
MPa io 1.0 MPa.

If the compounds of the formulae (10) and (12) or (31)
and (32) should be very inert, the reaction can also be carried
out at elevated temperatures, elevated pressures and in the
presence of more platinum catalyst.

The reaction is preferably carried out in a solveni, which
should 1n particular be aprotic; solvents or solvent mixtures
having a boiling point or boiling range of up to 160° C,, in
particular of up to 120° C., in each case at 0.1 MPa (abs.),
are preferred. Examples of solvents are esters, such as
methyl acetate, ethyl acetate, n- and iso-propylacetaie, n-,
sec.- and t.-butyl acetate, ethyl formate and diethyl carbon-
ate; ethers such as dioxane, tetrahydrofuran, diethyl ether,
di-n-propyl ether, diisopropyl ether, di-n-buty] ether, cthyl-
ene glycol monomethyl ether, ethylene glycol monoethy]
ether, diethylene glycol dimethyl ether and anisole; chiori-
nated hydrocarbons, such as dichloromethane, tri-
chioromethane, tetrachloromethane, 1,2-dichloroethane,
trichloroethylene, tetrachloroethylene and chlorobenzene;
hydrocarbons, such as pentane, n-hexane, hexane isomer
mixtures, cyclohexane, heptane, octane, ligroin, petroleum
ether, benzene, toluene and xylenes; ketones, such as
acetone, methyl ethyl ketone and methy! isobutyl ketone;
carbon disulfide, pyridine, acetonitrile and nitrobenzene, or
mixtures of these solvents.

The term solvent does not mean that all the reaction
components must be soluble therein. The reaction can also
be carried out in a suspension or emulsion of one or more
reactants. The reaction can also be carried out in a solvent
mixture with a miscibility gap, in which case at least onc
reactant 1s soluble in each of the mixing phases.

The compounds (10} or (31) and the compound of the
formula (12) or (32) are preferably employed in the process
according to the invention in the molar ratio 1:2 to 2:1, in
particular 1:1.1 to 1.1:1.

Some of the compounds of the formulae (10), (12), (31
and (32) are commercial products. They can be prepared
from known compounds using known methods (for example
as described in: Houben-Weyl-Muller, Methoden der Orga-
nischen Chemie [Methods of Organic Chemistry], Georg
Thieme Verlag, Stuttgart).

Novel intermediates

However, the compounds of the abovementioned formula
(32)

R*—[Si(R*),],—H (32)

in which x has the value 1, R® is a radical of the formula
R!-R*-, and R* is selected from the radicals of the above-

mentioned formulae (47), (48), (49), (50), (51) and (52), the
benzene ring being bonded directly to a silicon atom, and R,
R* and x being as defined under the formula (30), are novel.
They can be prepared by esterfication of the corresponding
acid hahides.
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Examples of such acid chlorides which can be used for
this purpose arc dimethylsilylbenzoyl chlorides. These can
be obtained in accordance with U.S. patent application Ser.
No. 229,188 (filed on Aug. 8, 1988, corresponds to EP-A-

304,720, F. H. Kreuzer et al., Consortium fuor elektroche-
mische Industrie GmbH) from 1,4-dihalobenzene, reacting
the appropriate mono Grignard compound with dimethyl-
chlorosilane, carrying out a further reaction with magne-
sium, and reacting with CQO,, and finally reacting the 4-dim-
ethylsilylbenzoic acid thus obtained with, for example,
thionyl chlonde.

Preferred novel compounds of the formula (32) are those
of the formula (53):

(33)

H-—Si1(R*); CO0—-G

in particular those of the formula (22)

(22)

H— [Si(CH3)] CO0—G

where, in the above formulae,

R* is as defined in the formula (9), and

G is a monovalent radical which is optionally bonded to the
silicon atom via a divalent radical, namely a phenylene,
biphenylene, cyclohexylene, phenylenecyclohexylene or
cyclohexylenephenylene radical, namely a hydrogen or
halogen alom or a cyano, hydroxyl, cholesteryl, C,;- to

C,,-hydrocarbon or hydrocarbonoxy radical.

The radical G is preferably a 4-methoxyphenyl, 4-cy-
anophenyl, 4-chlorophenyl, trans-4-ethylcyclohexyl, (S)-2-
methylbutyloxyphenol, 4-biphenylyl, 4,4-methoxybipheny-
lyl, 4,4-cyanobiphenylyl,  4-hydroxyphenyl, 4,4-
hydroxybiphenylyl, trans-4-hydroxycyclohexyl, cholesteryl
or 4-cyclohexyl radical.

The novel compounds of the abovementioned formula

(32)

R*—|Si(R*),],—H (32)

in which x has the value 1, and R? is a radical of the formula
R!—R*—, and R* is selected from the radicals of the
abovementioned formulae (47), (48), (49), (50), (51), (52)
and (59), the benzene ring being bonded directly to a silicon
atom, and R’, R* and x being as defined under the formula
(30), i.e. preferably compounds of the formula (53), are

preferably prepared by esterification of compounds of the
formula (54)

H-—[31(R*),] Q CO—R*

in which R™ is a halogen atom or an acyl radical of a C,- 10
C,-carboxylic acid, using appropriate alcohols, 1.€. in par-
ticular those of the formula G—OH.

The novel compounds can also be employed for surface-
modification of supports, such as glass, quartz, silica gel elc.,
for example on support materials for stationary chromato-
graphic phases. This surface modification can also be carried
out, inter alia, by dotting-on or dropping-on the correspond-
ing toluene solutions, which optionally contain platinum
metals and/or compounds thereofl as hydrosilylation catalyst.

(54)
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Process 2

Compounds of the formula (8) and of the formula (30) can
be prepared by reacting compounds of the formula

(£)s (33)

COQO—R"

with compounds of the formula
Rm”"'“lSi(R*)z]x(CHz)(y-z;_CHE"CHz (14)
or by reacting compounds of the formula

(L) (34)

with compounds of the formula

CO0O—R?

R*—|Si(R*),],(CH,),, ,,—CH=CH, (35)

in the presence of platinum metals and/or compounds therof,
where, in the above formulae (14), (33), (34) and (35), E, R",
R™, R"", R*, x and y are as defined in the formula (8) and

R2, R? and R* are as defined in the formula (30).
Inter alia, compounds of the formula

(13)

H—E COO—R"

can in this way be reacted with compounds of the formula

R"l"‘_"[ Si(R*)z ]I(CHE){J\’-E}_CHz{:HE ( 1 4]

in the presence of platinum metals and/or compounds
thereof, where, in the above formulae (13) and (14), E, R",
R", R¥ x and y are as defined m the formula (8).

Compounds of the formula (8) in which E 18
—Si(CH,),— are preferably prepared in this manner, 1,e. by
reacting compounds of the formula

(Z)n (22)
H—[Si{CHs),] CO0—G
with compounds of the formula
A—I{Si{CH,),],CHy),, »;—CH==CH, (23)

in the presence of platinum metals and/or compounds
thereof, where, in the above formulae (22) and (23),
A is a C,- to C,-alkyl radical or a radical of the formula

CH,—(S1(CH3),0],—,

where v is the number 1, 2 or 3,

G is as defined under the formulae (53) and (22) in process
1 described above, and

x and y are as defined in the formula (9), namely

X is the number O or 1, and
y is an integer from 1 to 18.
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Platinum metals and/or compounds thereof which can be
employed are the corresponding metals and compounds
mentioned under process 1.

The preferred reaction conditions, such as the amount
ratios, pressures, temperatures and solvents, likewise corre-
spond to those of process 1.

Correspondingly, that stated above for process 1 regard-
ing the starting compounds (10), (12), (31) and (32) applies
to the accessibility of the starting compounds (13), (14),
(22), (23), (34) and (35).

Example 5 was carried out in accordance with process 2.

Process 3

The compounds of the formula (8) and of the formula (30)
can also be prepared by

(a) reacting compounds of the formula

(ZL)n (15)

or compounds of the formula

(Z)n (36)

R3—[8Si{(R*);]5(CHy)y—R*—E Hal

in which Hal 1s a halogen atom, preferably chlorine or
bromine, with a meal, preferably magnesium, and reacting
the resultant organometallic compound either with

(b) compounds of the formula

Hal—COO—R’ (16)

o1

Hal—COO—R? (37)

in which Hal 1s as defined 1n the formula (15) and R" 1s as
defined m the formula (8) and R? is as defined in the formula
(30).

The abovementioned reactions (a) and (b) are preferably
carried out in an aprotic, essentially anhydrous solvent.
Examples of such solvents are the solvents mentioned above
as being suitable for process 1.

Example 7 was carried out in accordance with process 3.

Process 4

Process 3 can also be modified by employing compounds
of the formula {15) in which the radical R' has been replaced

either by a radical of the formula
H,C=CH-~(CH,), 5,—R""— (18)

or a radical of the formula

H—E (17)

or employing compounds of the formula (36) in which the
radical of the formula R*—[Si(R*),]1,(CH,),—R*—E— has
been replaced by a radical of the formula

H,C==CH—(CH,), ,—R"—E (40)

or a radical of the formula

S

10

13

20

23

30

35

45

30

55

60

65

10

H—R*—E- (41)

and the product obtained from the reaction is subscquently
treated as in process 1 or process 2.

In the formula (17), E is preferably a divalent radical of
the formula —Si(CH,),—.

Use

The liquid-crystalline compounds according to the inven-
tion or the liquid-crystalline compounds which can be
prepared according to the invention can be used in display
devices, particularly in display devices produced using
smectic liquid crystal (mixtures). In this case, it 15 possible
to use pure compounds of the formula (8), mixtures thereot
and in particular mixtures of liquid-crystalline compounds
of the formula (8) with other liquid crystals. The compounds
according to the invention are suitabie for the preparation of
smectic mixtures, in particular for mixtures which are
capable of forming a smectic C phase. However, they may
also be used as additives for nematic or cholesteric phases.
The compounds of the formula (8) can be used both to
prepare liquid-crystalline base mixtures and to positively
modify the properties of ready-prepared base mixtures—
such as, for example, the optical anisotropy, the eclectric
anisotropy, the spontancous polanzation, the viscosity, the
tilt angle, the pitch and the phase behavior.

The proportion of liquid-crystalline, silylated benzoic
acid derivatives according to the invention in liquid-crystal
mixtures may vary within broad limits depending on the
intended use. It may be, for example, from 1 per cent by
weight up to 100 per cent by weight.

If the compounds according to the invention are enantio-
meric or diastereomeric, the present invention also includes
the individual enantiomers or disstereomers and mixtures
thereof, 1.e. also racemates.

In the examples below, unless otherwise stated,
a) all amounts relate to the weight:
b} all pressures are 0.10 MPa (abs.);
c¢) all temperatures are 20° C.
The phase descriptions are abbreviated as follows:
d) the numerical values denote transition temperatures,

measured 1n °C.;
¢) the phase types are charactenized as follows:

1 : 1sotropic phase,

n : nematic phase,

ch : cholesteric phase,

sA : smectic A phase,

sC : smectic C phase,

sC*: chiral sine, tic C phase,

sB : smectic B phase,

s . smectic state of undetermined type,
c : crystalline,

G: glass state.
f) Phase descriptions in parentheses indicate super-coolable

phases.
The nomenclature used in the examples below for the

chemical compounds does not always correspond to the
International Union of Pure and Applied Chemistry

(IUPAC) nides. Thus, the radical called “pentamethyldisi-
loxyl” group in some examples is more correctly named the

pentamethyldisiloxanyl group.
EXAMPLE 1

0.76 g (0.02 mmol of Pt) of 0.5% strength dicyclopenia-
dienylplatinum dichloride solution (dichloromethane) was
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added 1o a solution of 18.0 g (36.1 mmol) of 4-octyloxyphe-
nyl 4-(6-hexcnyloxy)benzoate 1n 20.0 g of dichlo-
romethane, and 3.14 g (42.3 mmol) of tnmethylsilane were
passed in to the refluxing mixture over the course of 14
hours. After 8 hours, a further 0.76 g (0.02 mmol of Pt) of
0.5% strength dicyclopentadienylplatinum dichloride solu-
tion and after 12 hours a further 0.38 g (0.01 mmol of Pt) of
0.5% strength dicyclopentadienylplatinum dichlonide solu-
tion were added. After complete hydrosilylation of the
olefin, the reaction mixture was flushed with nitrogen, and
the dichloromethane was removed by vacuum distillation on
the rotary evaporator. The crude product was purified by
chromatography on silica gel. The 4-octyloxyphenyl 4-(6'-
trimethylsilylhexyloxy)benzoate obtained was additionally
recrystallized from ethanol and exhibited the following
phase behavior: ¢ 47 sC 61 1.

The following were prepared analogously: 4- propylox-
yphenyl 4-(3'-tnimethylsilylpropyloxy)benzoate, phases: cl
65 ¢2 70 ¢3 85 1 4-butyloxyphenyl 4-(3'-tnnmethylsilylpro-
pyloxy)benzoate, phases: ¢ 73 (sA 44) 1
4-octyloxyphenyl 4-(3'-trimethylsilylpropyloxy)benzoate,

phases: ¢ 54 (s 42 sC 49-50) 1 4-octyloxyphenyl 4-(4'-

irimethylsilylbutyloxy)benzoate, phases: ¢ 49 (s 37 n 42)

i 4-propyloxyphenyl 4-(5'-tnnmethylsilylpentyloxy)ben-

zoatc, phases: ¢ 58-59 (sC 44-46) 1
4-butyloxyphenyl  4-(5-tnmethylsilylpentyloxy )benzoate,

phases: ¢ 63-64 (sC 56-57) 1
4-oclyloxyphenyl  4-(5-trimethylsilylpentyloxy)benzoate,

phases: ¢ 54 s 661
4-propyloxyphenyl 4-(6-trimethylstlylhexyloxy)benzoate,

phases: ¢ 66 (n 41) 1
4-butyloxyphenyl  4-(6-trimethylsilylhexyloxy)benzoate,

phases: ¢ 61-62 (sC 48 n 52)1
4-(2'-(S)-methylbutyloxy)phenyl

loxy)benzoate, phases: ¢ 59 1
4-(2'-(§)-methylbutyloxy)phenyl 4-(5-trimethylsilylpenty-

loxy)benzoate, phases: ¢ 68 (sC 32)1
4-(S)-2-methylbutyloxyphenyl 4-(6-trimethylsilylhexy-

ioxy)benzonte, phases: ¢ 56 (sC 25-26) 1
4-oxycarbonyl-(2'-(S)-chloroethyl)-phenyl-4-(6-trimethylsi-

lylhexyloxy)benzoate phases: ¢ 80 (sC 58-59) 1
4 4'-pentylbiphenyl 4-(3-trimethylsilylpropyloxy)benzoate,

phases: ¢ 96 sC 113-115 sA 119-121 n 138 1
4,4’ -pentylbiphenyl  4-(4-trimethylisilylbutyloxy)benzoate,

phases: ¢ 99 (s7/sC) s%/sC 109 n 142 1
4,4’ -pentylbiphenyl 4-(4-trimethylsilylpentyloxy)benzoate,

phases: ¢ 100 sC 113 n 1391
4-(4-trans-propylcyciohexylene)phenyl 4-(3-trimethylsilyl-

propyloxy)benzoate, phases: ¢ 113~114 n 1351
2-chlorod4-octyloxyphenyl 4-(6-tnmethylsilylhexyloxy)ben-

zoate, phases: g —45 sC —16 n 121
4-octyloxyphenyl 3-chloro-4-(6-tnmethylsilylhexyloxy)

benzoate, phases: ¢ 57 (sB 47) 1

4-(4-tnnmethylsilylbuty-

EXAMPLE 2

0.80 g (0.02 mmol of Pt) of 0.5% strength dicyclopenta-
dienylplatinum dichloride solution (dichloromethane) was
added to a solution of 15.0 g (39.0 mmol) of 4,4'cyanobi-
phenyl-4-(5-pentenyloxy)benzoate in 25.0 g of dichlo-
romethane, and 4.00 g (53.9 mmol) of timethylsilane were
passed into the refluxing mixture over the course of 15
hours. After complete hydrosilylation of the olefin, the
reaction mixture was flushed with nitrogen, and the dichio-
romethane was removed by vacuum distillation on a rotary
evaporator. The crude product was purified by filtering
through silica gel.
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The product was subsequently recrystallized from diethyl
cther and then chromatographed. The 4.,4'-cyanobiphenyl
4-(5-trimethylsilylpentyloxy)benzoate obtained exhibited
the following phase behavior: ¢ 78 sA (psA) 219-222.

The following were prepared analogously:

4.4'-cyanobiphenyl 4-(6-trimethylsilylhexyloxy)benzoate,
phases: ¢ 90 sA 213 j

4,4'-cyanobiphenyl 4-(3-tnmethyisilylpropyloxy)benzoate,
phases: ¢ 107-108 sA 200-204 1

4-cyanobiphenyl 4-(3 -trimethylsilylpropyloxy)benzoate,
phases: ¢ 82 (cl 52 (sA 27-28)) i

4-(5Sn-hexylpyrnmidin-2-yl)phenyl  4-[5-(pentamethyldisi-
loxanyl)pentyloxy|benzoate, phases: ¢ 83 (sl 35) sA 84 n
1231

4-cyanophenyl
phases: ¢ 68 1

4-cyanophenyl 4-(5-trimethylsilylpentyloxy)benzoate,
phases: ¢ 72-73 (sA 56-57) 1

4-cyanophenyl 4-(6-trimethylsilylhexyloxy)benzoate,
phases: ¢ 72 {(sA 39) i

4-(4-timethylsilylbutyloxy)benzoate,

EXAMPLE 3

0.94 g (0.024 mmol of Pt) of 0.5% strength dicyclopen-
tadienylplatinum dichlonide solution {(dichloromethane) was
added to a solution of 20.0 g (47.2 mmol) of 4-octyloxyphe-
nyl 4-(5,-hexenyloxy)benzoate and 7.10 g (48.0 mmol) of
pentamethyldisiloxane in 20.0 g of toluene, and the mixture
was refluxed for 5 hours. After complete hydrosilylation of
the olefin, the reaction mixture was flushed with nitrogen,
and the toluene was removed by vacuum distillation on a
rotary evaporator. The crude product was purified by chro-
matography on silica gel. The 4-octyloxyphenyl 4-(6-pen-
tamethyldisiloxylhexyloxy)benzoate obtained was addition-
ally recrystallized from ethanol and exhibited the following
phase behavior: ¢ 38 s :543 1.

The following were prepared analogously:

4-proploxypheny] 4-(3-pentamethyldisiloxanylpropy-
loxy)benzoate, phases: ¢ 30 1

4-octyloxyphenyl 4-(3-pentamethyldisiloxanyl-
proploxy)benzoate, phases: ¢ 30-33 1

4-octyloxyphenyl 4-(5-pentamethyldisiloxanylpenty-
loxy)benzoate, phases: sC 47 1

4-butyloxyphenyl 4-(6-pentamethyldiloxyanylhexylox-
y)benzoate, phases: ¢ 46(s 43—44) 1

4-(2'-(S)-methylbutyloxy)phenyl 4-(3-pentamethyldisiloxa-
nylpentyloxy)benzoate, phases: ¢ 17 i

4-(2'-(S)-methylbutloxy)phenyl 4-(5-pentamethyldisiloxa-
nylpentyloxyy)benzoate phases: ¢ 6263 i1

4-(2'-(S)-methylbutyloxy)phenyl 4-(6-pentamethyldisi-
loxyanylhexyloxy)benzoate, phases: ¢ 34 i

4-propylphenyl 4-(3-pentamethyldisiloxanlpropy-
loxy)benzoate, phases: ¢ 36-37 (s) i

4-butylphenyl 4-(5-pentamethyldisiloxanylpenty-
loxy)benzoate, phases: ¢ 7 (sC -2-1 sA 1-2) 1

4,4'-pentylbipheny] 4-(3-pentamethyldisloxanylpropy-
loxy)benzoate, phases: ¢ 74-78 sA 106-107 1

4.4’-pentylbiphenyl] 4-(4-pentamethyldisiloxylbutyloxy)
benzoate, phases: ¢ 80 sA 115-1161

4.4'-pentylbiphenyl 4-(5-pentamethyldisiloxanylpenty-
loxy)benzoate, phases: ¢ 79-81 sA 114-1161

4,4'-pentylbiphenyl  4-(6-pentamethyldisiloxylhexyloxy)
benzoate, phases: g 56 sA 128-131 1

4,4'-ethylbiphenyl 4-(3-pentamethyldisiloxanyl-
proploxy)benzoate, phases: ¢ 77 sC 92 sA 92-93 1

4-(4-trans-propylcyclohexylene)phenyl 4-(3-pentamethyld-
isiloxanylproploxy)benzoate, phases: ¢ 1031
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2-chloro-4octyloxyphenyl  4-(6-pentamethyldisiloxyanyl-
hexyloxy)benzoate, phases: g —54 s —2 i

EXAMPLE 4

0.94 g (0.024 mmol of Pt) of 0.5% strength dicyclopen-
tadienylplatinum dichloride solution (dichloromethane) was
added to a solution of 13.8 g (42.9 mmol) of 4-cyanophenyl
4-(5-hexenyloxy)benzoate and 6.48 g (43.7 mmol) of pen-
tamethyldisiloxane 1in 50.0 g of toluene, and the mixture was
refluxed for 3 hours. After complete hydrosilylation of the
olefin, a further 0.94 g (0.024 mmol of Pt) of 0.5% strength
dicyclopentadienylplatinum dichloride solution (dichlo-
romethane) were added, and the mixture was refluxed for a
further 2 hours. The reaction mixture was flushed with
nitrogen, and the toluene was removed by vacuum distilla-
tion on a rotary evaporator. The crude product was purified
by chromatography on silica gel. The 4-cyanophenyl 4-(6-
pentamethyldisiloxyanylhexyloxy)benzoate obtained was
additionally recrystallized from petroleum ether (100°
C.-140° C.) and exhibited the following phase behavior: ¢
54-55 (sA 53-55) 1.

The following were prepared analogously:
4-cyanopheny] 4-(3-pentamethyldisiioxanylpropy-
loxy)benzoate, phases: ¢ 65 (sA 26-28) i
4-cyanophenyl 4-(4-pentamethyldisiloxyanylbuty-
loxy)benzoate, phases: ¢ 68 i
4-cyanophenyl 4-(5-pentamethyldisiloxanylpenty-
loxy)benzoate, phases: SA 55-56 i
4,4'-cyanibiphenyl-4-(3-pentamethyldisiloxanlpropy-
loxy)benzote, phases: ¢ 86 sA 209-210 i
(4,4"-cyanobiphenyl-4-(5-pentamethyldisiloxanylpenty-
loxy)benzoate, phases: ¢ 48 sA 215 i
4.4'-cyanobiphenyl 4-(6-heptamethyltrisiloxanylhexy-
loxy)benzoate, phases: c+sA 39 sA 193-197 i
4.,4'-cyanobiphenyl 4-(6-nonamethltetrasiloxanylhexy-
loxy)benzoate, phases: sC 91 sA 178-181 i
4,4'-cyanobiphenyl 4-(6-undecamethylpentasiloxanyl-
hexloxy)benzoate, phases: sC 77 sA 154-156 i 4,4'-
cyanobipheny] 4-(6-tridecamethylhexasiloxanyl-
hexyloxy)benzoate, phases: sC 43 sA 135-141 i
4.4'-cyanobiphenyl 4-(6-pentadecamethylheptasiloxa-
nylhexyloxy)benzoate, phases: sC 42 sA 127-129 i.

EXAMPLE 5

0.18 g (4.6 umol of Pt) of 0.5% strength dicyclopentadi-
enylplatinum dichloride solution (dichloromethane) was
added to a refluxing solution of 2.00 g (11.0 mmol) of
4-but-3-enyloxychlorophenol and 6.00 g (10.9 mmol) of
cholesteryl 4-dimethylsilylbenzoate m 10.0 g of toluene, and
the mixture was refluxed for 1 hour. After complete hydrosi-
lylation, the toluene was removed by vacuum distillation on
a rotary evaporator, The crude product was purified by
chromatography on silica gel. The cholesteryl 4-(4'-chlo-
rophenyloxybutyldimethylsilyl)benzoate obtained was addi-
tionally reprecipitated from toluene using methanol and
exhibited the following phase behavior: ¢ 88-94 (G 12 ch
34) i.

The following were prepared analogously:
cholesteryl 4-(4'-chlorophenyloxypropyldimeth-

ylsilyl)benzoate, phases: ¢ 88 (G 13 s 69) i
cholesteryl 4-(4-biphenyloxypropyldimethisilyl)benzoate,

phases: G 28 s 128-132 i
cholesteryl 4-(4'-cyanophenyloxypropldimethyls-

ilyD)benzoate, phases: G 21 n 51 i
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cholesteryl 4-(4'-cyanophenyloxybutyldimethyls-
ilyl)benzoate, phases: ¢ 84 (G15 ch 68) 1

cholesteryl 4-(4'-cyanophenyloxypentyldimethyl-
silyl)benzoate, phases: ¢ 66 (G 10) 1

cholestery] 4-(4'-methoxyphenyloxypropyldimeth-
ylsilyl)benzoate, phases: ¢ 50-60 (G 10) 1

cholesteryl 4-(4'-chlorophenloxycarbonylphenyl-4"-ox-
ypropldimethylsilyl)benzoate, phases: ¢ 146-151 (s) 1

cholesteryl  4-(4'-cyanophenyloxycarbonylphenyl-4"-ox-
ypropyldimethylsilyl)benzoate, phases: ¢ 128-137 (s) 1

cholesteryl 4-(4'-cyanophenyloxycarbonlphenyl-4"-oxybu-
tyldimethylsilyl)benzoate, phases: G 31 ch 1571

cholesteryl  4-(4'-cyanophenyloxycarbonyiphenyl-4"-oxy-
pentyldimethylsilyl)benzoate, phases: ¢ 104 (G 27) 1

cholesteryl 4-(cholesteryloxycarbonylphenyl-4'-oxypropy-
ldimethylsilyl)benzoate, phases: ¢ 189 (s 132 ch 179) i

cholesteryl  4-(cholesteryloxycarbonylphenyl-4'-oxy)bu-
tyldimethylsilyl)benzoate, phases: ¢ 199 ch 231-234 i

cholesteryl  4-(cholesteryloxycarbonylphenyl-4'-oxypen-
tyldimethylsilyl)benzoate, phases: ¢ 186-195 (G43 s 148
ch 182) 1

cholesteryl  4-(chelesteryloxycarbonylphenyl-4'-oxypen-
tyldimethylsilyl)benzoate, phases: ¢ 173 sA 202 ch 218 1

cholesteryl 4-(4'-methoxyphenyloxycarbonylphenyl-4"-0x-
ypropyldimethylsilyl)benzoate, phases: ¢ 90 s 112-114 1

cholesteryl 4-(4'-methoxyphenyloxycarbonyiphenyl-4"-
oxybutyldimethylsilyl)benzoate, phases: ¢ 153 (G 21 ch
143) 1

cholesteryl 4-(4'-methoxyphenyloxycarbonylphenyl-4"-
oxypentyldimethylsilyl)benzoate, phases G 24 s 62-74 1

cholesteryl 4-(4'-biphenyloxycarbonylphenyl-4"-oxypropy-
Idimethylsilyl}benzoate, phases: ¢ 144 (G 36 s 90-97) 1

4'-biphenyl 4-(cholesteryloxycarbonylphenylene-4'-oxypro-
pyldimethylisilyl)benzoate, phases: ¢ 131 (G 32 s 106) 1

4'-biphenyl 4-(cholesteryloxycarbonylphenylene-4'-oxybu-
tyldimethylsilyl)benzoate, phases: ¢ 126 (G 40 s? 56) ch
189 1

4-biphenyl  4-(cholesteryloxycarbonylphenyl-4'-oxypen-
tyldimethylsilyl)benzoate, phases: ¢ 112 (G 25 s 50-73)ch
109 1 (135 1)

4'-biphenyl 4-(cholesteryloxycarbonylphenyiene-4"-oxy-
hexyldimethylsilyl)benzoate, phases: G18 ch 152 1

4-biphenyl 4-(4'-methoxyphenyloxycarbonylphenyl-4"-0x-
ypropyldimethylsily)benzoate,recrystallization: -toluenc,
phases: ¢ 134-144 i

4-biphenyl 4-(4’-methoxyphenloxycarbonlphenyl-4"-oxy-
butyldimethylsilyl)benzoate, phases: ¢ 147-152 (s 50-70
n 100-110) 1

4-biphenyl 4-(4'methoxyphenyleneoxycarbonylphenylene-
4"-oxypentyldimethylstlyl)benzoate, phases: ¢ 121 i

4-chlorophenyl 4-(cholesieryloxycarbonylphenylene-4'-0x-
ypropyldimenthylsilyl)benzoate, phases: ¢ 141-143 (s
141-146) 1

4-chlorophenyl 4-(4’-methoxyphenyloxycarbonylphenylene
-4"-oxypropyldimethylisilyl)benzoate, phases: ¢ 105 1

4-cyanophenyl 4-(cholesteryloxycarbonylphenylene-4'-0x-
ypropyldimethylsilyl)benzoate, phases: ¢ 1534-158 (G 40
ch 119) i

4-cyanophenyl 4-(4'-biphenyloxycarbonylphenylene-4"-0x-
ypropyldimethylsilyl)benzoate. phases: G 28 s 129 1

4-cyanophenyl 4-(4'-methoxyphenloxycarbonyphenyl-4"-
oxypropyldimethylsilyl)benzoate, phases: ¢ 142-146 1

4-methoxyphenyl 4-(cholesteryloxycarbonylphenylene-4'-
oxypropyldimethylsilyl)benzoate, phases: ¢ 137 i

4-methoxyphenyl 4-(4'-biphenyloxycarbonlphenylene-4"-
oxypropyldimethylsilyl)benzoate, phases: ¢ 118 1

4-methoxyphenyl  4-(4'-methoxyphenyloxycarbonyl-phe-
nylenc-4"-oxypropyldimethylstlyl-Ybenzoate, phases: ¢
128-1351
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2'-(S)-methylbutyl 4-(cholesteryloxycarbonyiphenylene-4 -
oxypropyldimethylsilyl)benzoate, phases: ¢ 83 (G—25 s
17 sC 71) 1

4-phenylencarbonyloxy-2'-(S)-methylbutyl  4-(cholestery-
loxycarbonylphenylene-4’-oxypropyldimethylstlyl)ben-
zoate, phases: ¢ 101 (G 23 s 43-48) 1

phenylene-4-carbonyloxy-2'-(S)-methylbutyl 4-(4-methox-
yphenyloxycarbonylphenylene-4"-oxypropyldimethylsi-
lyl)benzoate, phases: ¢ 67 1

4-hydroxycyclohexyl 4-(4’-methoxyphenyloxycarbonylphe-
nylene-4"-oxypropyldimethylsilyl)benzoate, phases: G
18 s 1321

4.4'-methoxybiphenyl 4-(cholesteryloxycarbonylphenylene-
4'-oxypropyldimethylsilyl)benzoate, phases: ¢ 157-160
ch 1791

4,4'-cyanobiphenyl 4-(cholesteryloxycarbonylphenylene-4'-
oxypropldimethylsilyl)benzoate, phases: ¢ 165 (G 39 sC
148) ch 202-213 1

4.4'-cyanobiphenyl 4-(cholesteryloxycarbonylphenylene-4
-oxybutyldimethylsilyl)benzoate, phases: ¢ 160 (G 37)
sC 190 ch 238 1

4.4'-cyanobiphenyl 4-(cholesteryloxycarbonylphenylene-4'-
oxypentyldimethylsilyl)benzoate, phases: ¢ 115 (G 32 s
139) sA 185-186 ch 2161

4,4'-cyanobiphenyl 4-(cholesteryloxycarbonylphylene-4'-
oxyhexyldimethylsilyl)benzoate, phases: ¢ 143 (G 28) sA
2277-228 ch 243 1

4 4'-methoxybiphenyl 4-(4-methoxyphenyleneoxycarbon-
ylphenylene-4"-oxypropyldimethyisilyl)benzoate,
phases: ¢ 133-135 (S 95) 1

EXAMPLE 6

The following were prepared by known methods:
4-cyanophenyl 4-[6-trimethylsilyl)hexyl}benzoate m.p.: 43°
C., on cooling, a smectic phase forms from 39.7° C. which
recrystallizes at 33.5° C.
4-(4-methoxyphenyl)ethylphenyl 4-(6-trimethylsilylhexyl-
1)benzoate, ¢ 64 n &4 )
4-butylphenyl 4-[4-(trimethylsilyl)butyl]benzoate, ¢ 21 1
4-propylphenyl 4-[3-trimethylsilyl)pentyl]benzoate, liquad,
(G)—601
4-propylphenyl 4-[3-(pentamethyldisiloxanyl)propyl|ben-
zoate, (G)—69 1
4-butylphenyl
zoate, (G)—191
4-butylphenyl
zoate, ¢ —32 1
4-butylphenyl
zoate, ¢ —28 1
4-butoxypheny

4-[4-(pentamethyldisiloxanyl)butyljben-
4-[5-pentamethyldisiloxanyl)pentyl]ben-
4-[6-(pentamethyldisiloxanyl)hexyl]ben-

4-[3-pentamethyldisiloxanyl)propylben-

zoate, ¢ 401

4-cyanophenyl 4-[3-(pentamethyldisiloxanyl)propyljben-
zoate, ¢ 191

4-cyanophenyl  4-[5-(pentamethyldisiloxanyl)pentyl]ben-
zodte, ¢ 27 1

4-cyanobiphenylyl  4-[3-(pentamethyldisiloxanyl)propyl]
benzoate, ¢ 121 n 165 1

4-cyanobiphenylyl 4-[12 -(tnimethylsilyl)dodecyl}benzoate,
c 64-66 sA 191 1

4-cyanobiphenyl 4-[12-(pentamethyldisiloxanyl)dodecyl]
benzoate, ¢ 35 ¢, sSA 46 sA 183 1

4-n-octyloxyphenyl 4-[5-(pentamethyldisiloxanyl)pentyl]
benzoate, ¢ 37 1

4-butylphenyl 4-[10-(trimethylsilyl)decyljbenzoate, meta-
stable n, ¢ 12-21 i

4-cyanobiphenyl 4-[6-(dimethylethylsilyl)hexyl}benzoate, ¢
66 sA 187-1901
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4-cyanobiphenylyl 4-[7-(inimethylsilyl)heptyl}benzoate, ¢
64 sA 1891

4-n-octyloxyphenyl 4-[5-(trimethylsilyl)pentyl |benzoate, c
29-31 1

4-n-octylphenyl 4-[4-(butyldimethylsilyl)butyl]benzoate, c
—2 1

4-cyanobiphenylyl 4-[5-(heptamethylirisloxanyl)pentyl]
benzoate, GF, C 3F sA 159-160;,

4-n-octyloxyphenyl  4-[4-(peniamethyldisiioxanl)butyl(4-
phenyl)ethyljbenzoate, sG 3641 sC 83-86 1

4-cyanobiphenylyl 4-[4-(pentamethyldisiloxanyl)butyl-(4-
phenyl)ethyl]benzoate, ¢ 68-70 sA 230-232 1

4'-(5-hexylpyrimidin-2-yl)phenyl 4-(5-trimethylsilylpenty-
loxy)benzoate, ¢ 83 (sI 35) sA84 n 123 1,

EXAMPLE 7

12.3 g (0.1 mol) of commercially available chlorometh-
yltrimethylsilane were dissolved in 100 ml of diethyl ether,
and this solution was added dropwise over the course of one
hour with stirring at 20° C. and under a protective gas to a
mixture of 3 g of magnesium turnings, an initiating amount
of 2 ml of the above mixture and a trace of ethyl iodide after
the reaction had commenced. When the addition was com-
plete, the mixture was refluxed for a further 30 minutes, then
cooled and decanted from the excess magnesium. The
solution obtained was added dropwise over the course of 30
minutes with stirming at 20°-30° C. 1o a solution of 22.7 ¢
(0.1 mol) of 2-(4-chlorophenyl)ethyl toluenesulfonate
(obtainable from commercially available 2-(4-chlorophe-
nyl)ethanol by customary reaction with toluenesulfonyl
chlonide) in 100 ml of tetrahydrofuran. When the addition
was complete, 100 ml of the solvent mixture were moved by
distillation and replaced by 50 mi of tetrahydrofuran. The
mixture was heated at an intermal temperature of 60° C. for
60 minutes, during which a precipitate of magnesium 10sy-
late formed. After cooling, the mixture was poured onto ice
and acidified using a little hydrochlonic acid, and the aque-
ous phase was extracted twice with tert.butyl methyl ether.
The combined organic phases were washed with NaC(Cl
solution, dried and evaporated. Fractional distillation of the
residue at 16 hPa and 115°-118° C. gave 17.1 g (75.4% of
theory) of 1-(1-tnmethylsilylpropyl)-4-chiorobenzene.

2 ¢ of magnesium were introduced into a flask, and 7 ml
of a 1:1 mixture of the silane mentioned and tetrahydrofuran
were added at 40° C. in order to initiate the reaction. After
an internal temperature of 75° C. had been reached, the
remainder of the silane/THF mixture (corresponding to 14 g
of the silane) was added dropwise over the course of 30
minutes without external heating. The mixture was subse-
quently refluxed for 1 hour, then cooled and separated from
the excess magnesium by filtration.

This solution was added dropwise at room temperature 1o
a mixture of 13 g (0.07 mol) of commercially available
4-methoxyphenyl chloroformate and 40 mi of tetrahydrotu-
ran. The exothermic reaction was kept at 15° C. by external
cooling. When the addition was completed, the mixture was
refluxed for 2 hours, during which time a precipitate formed.
After cooling, the mixture was poured onto ice and acidified
using 2N sulfuric acid, and the phases were separated. The
aqueous phase was extracted twice with tert.butyl methy]
cther, and the organic phases were washed with Na(Cl
solution, dried and evaporated. Chromatography of the
residue on silica gel using a 50:1 mixture of petroleum ether
(boiling point 50°-75° C.)/ethyl acctate as eluent gave 5.6 g
of liquid 4-methoxyphenyl 4-(1-trimethylsilylpropyl)ben-
zoate. "H NMR spectrum (CDCI, as the solvent) of the ester:
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0.1 ppm (s, S$iMe,); 0.5-0.7 ppm (m, Me,Si-CH,); 1.6-1.8
ppm (m, Me;SiCH,—CH); 3.8 ppm (t, J=6.0 Hz, C.H,—
CH,); 3.9 ppm (s, OCH,); 6.9-7.2 ppm (m, 4 aromatic H of
the benzoic acid); 7.2-8.2 ppm (m, 4 aromatic H of the
phenol motety) in the ratio 9:2:2:2:3:4:4.

EXAMPLE 8

0.35 g (0.01 mmol of Pt)of0.5% strength dicyclopentadi-
enylplatinum dichloride solution in dichloromethane was
added as catalyst to a solution of 5.00 g (9.71 mmol) of
4-(5-hexenyloxy)phenyl 4-(3-butenyloxy)benzoate in 10 ml
of dichloromethane, and 2.02 g (27.2 mmol) of trimethyl-
silane were passed into the refluxing mixture over the course
of 8 hours. After complete hydrosilylation of the olefin, the
reaction mixture was flushed with nitrogen, and the dichlo-
romethane was removed by vacuum distillation on a rotary
evaporator. The crude product was purified by chromatog-
raphy on silica gel, to give 4-(1-trimethylsilylhexyloxy)phe-
nyl 4-(1-trimethylsillbutyloxy)benzoate, phases: ¢ 72 i.

EXAMPLE 9

0.48 g (0.012 mmol of Pt) of 0.5% strength dicyclopen-
tadienylplatinum dichloride solution in dichloromethane
was added as catalyst to a solution of 5.00 g (7.54 mmol) of
4-(5-hexenyloxy)phenyl 4-(3-butenyloxy)-benzoate and
4.05 g (27.3 mmol) of pentamethyldisiloxane in 15.0 g of
toluene, and the mixture was refluxed for 4 hours. After
complete hydrosilylation, the toluene was removed by
vacuum distillation on a rotary evaporator. The crude prod-
uct was purified by chromatography on silica gel, to give
4-(1-pentamethyldisiloxylhexyloxy)phenyl 4-(1-pentameth-
yldisiloxylbutyloxy)benzoate, phases: ¢ 15 (s) 1.

The following were prepared analogously: 4,4'-(bis-4-(1-
pentamethyldisiloxylpropyloxy)benzoyloxy)biphenyi,
phases: cl 79 ¢2 195 1 4-(1-pentamethyldisiloxylhexylox-
y)phenyl 4(1-pentamethyldisiloxylpropyl)benzoate, phases:
¢ 10 (s<-15) i.

EXAMPLE 10

200 g (0.101 mol) of 4-dimethylsilylbenzoyl chloride
were added dropwise at 10 C-15 C to a solution of 8.90 g
(0.101 mol) of 2-methylbutan-1-ol in 20 ml of dry pyridine.
The reaction solution was stirred for one hour at 25° C.,
poured onto 1ce and acidified using HCL. The organic phase
was separated off, diluted with toluene and washed by
shaking three times with 10% HCI. It was washed with water
and dried over sodium sulfate. After the toluene had been
stripped off in vacuo on a rotary evaporator, distillation gave
2-methylbutyl 4-methylsilylbenzoate; boiling point 86
C-110 C/0.05 mmHg.

The following were prepared analogously:
4-(4'-cyano)biphenyl 4-dimethylsilylbenzoate; recrystal-
lized from cyclohexane/toluene)(4:1), {c 142 n 167 i];
4-(4'-methoxy)biphenyl 4-dimethylsilylbenzoate; recrystal-

lized from cyclohexane, [c 141 n 148].
Use examples for novel intermediates of the formula (53)

EXAMPLE 11

Surface treatment of glasses

The glasses used were degreased in an ultrasound bath
containing ethanol and subsequently dried. A 2% strength
solution (% by weight) of 4,4'-cyanobiphenyl 4-dimethylsi-
lylbenzoate containing 2.5 mol% of Pt in the form of
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dicyclopentadienylplatinum dichloride was dnpped onto
these glasses and dried at 100 C for 30 minutes. The treated
glasses were washed with toluene and acetone and re-drnied.
A 10 u thick layer phase 5 from Merck, applied to glasses
treated in this way, was oriented perpendicular to the glass
plates.

The following were used analogously: 4,4'-methoxybi-
phenyl 4-dimethyisilylbenzoate; 4-biphenyl 4-dimethylsi-
lylbenzoate; cholesteryl 4-dimethylsilylbenzoate; 4-(w-alk-
enyl)benzoic acid esters which can be employed in process
1, and the phase descriptions thereof 4-propylphenyl 4-al-
lyibenzoate, ¢ 29 1; 4-butylphenyl 4-allylbenzoate, ¢ 30 i;
4-propoxyphenyl 4-allylbenzoate, ¢ 60 1, 4-butoxypheny]
4-allyibenzoate, ¢ 37 1; 4-octyloxyphenyl 4-allylbenzoate, ¢
42 i; 4-cyanophenyl 4-allylbenzoate, k 108 1: 4-cyanobiphe-
nylyl 4-allylbenzoate, ¢ 113-118 ¢, n 125 n 239-246 i;
4-propylphenyl 4-(3-butenyl)benzoate, ¢ 24 1; 4-butylphenyl
4-(3-butenyl)benzoate, ¢ 13 1; 4-methoxyphenyl 4-(3-bute-
nyl)benzoate, ¢ 54 89 i; 4-propoxyphenyl 4-(3-buteny])ben-
zoate, ¢ 34-59 1; 4-butoxyphenyl 4-(3-butenyl)benzoate, c
38 n 39 1; 4-octyloxyphenyl 4-(3-butenyl)benzoate, c 42 n 67
i; 4-cyanophenyl 4-(3-butenyl)benzoate, ¢c,n 75 ¢ 177 1;
4-cyanobiphenylyl 4-(3-butenyl)benzoate, c 95-124 n 260 i;
4-chlorophenyl 4-(3-butenyl)benzoate, ¢ 53 i; 4-biphenylyl
4-(3-butenyl)benzoate, ¢ 93 n 105 1; 4-propylphenyl 4-(4-
pentenyl)benzoate, b.p. (0.06 hPa) 176 C; 4-butlphenyl
4-(4-pentenyl)benzoate, ¢ —4 1; 4-cyanophenyl 4(4-pente-
nyl)benzoate, ¢ 40 i; 4-cyanobiphenylyl 4-(4-pentenyl)ben-
zoate, ¢ 42 n 63 1; 4-propylphenyl 4-(5-hexenyl)benzoate c
2 i; 4-butylphenyl 4-(5-hexenyl)benzoate, ¢ 9 i; 4-octylox-
yphenyl 4-(3-hexenyl)benzoate, ¢ 40 n 37 1, 4-cyanopheny]
4-(5-hexenyl)benzoate, ¢ 63 i; 4-cyanobiphenylyl 4-(5-hex-
enyl)benzoate, ¢ 132 n 2391,

What is claimed is:

1. A liquid crystalline compound of the formula

2

in which R' is a C,- to C, 4 alkyl group, v is an integer having
a value of from [0] I to 10, y is an integer of from 3 to 12,
R* is selected from the group consisting of a single chemical
bond, a radical of the formula

(45)

O and CHECH y R

R° is a radical selected from the group consisting of divalent
radicals of the formulas and halogenated, divalent radicals of
the formulas

@ @ |

(42)

(43)

(44)
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-continued
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(60)

(63)

(64)
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R® is selected from the group consisting of R', a halogen
atom, a cyano group, a hydrogen atom, a C,- to C,, alkoxy
proup, a C,- to C,, alkyl group substituted with chiorine
atoms and a group of the formula

O—(CH,),—Si(CH,),—| O8i(CHj),],—R', (66)

where y, v and R' are the same as above, with the proviso
that if R> is a group of formula 64, R® is a C,—C,, alkyl
group substituted with chiorine atoms.
[2. A compound of claim 1, wherein the compound is
4-octyloxyphenyl-4-(6-trimethylsilylhexyloxy)benzoate.]
3. A display device containing the liquid crystalline com-
pound of claim 1.
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