
EP 0 391 591 B1 Description This invention relates to pyrimidine
derivatives and to compositions incorporating the same. Liquid crystal
display devices utilising the electro-optical effect of nematic liquid
crystal compounds have 5   many applications. Liquid crystal display
devices may be of the dynamic scattering type, guest-host type, twist- ed
nematic (TN) type, super twisted nematic (STN) type, etc. Further, liquid
crystal display devices may em- ploy, for example, a static driving system,
a time divisional (dynamic) driving system, an active matrix driving system
or a two frequency driving system. Liquid crystal display devices, in
particular, those of the TN type and the STN type have excellent features
10  as compared with display devices of the light emission type such as,
for example, LED, EL and CRT, namely:- (1) Reduced size, thickness and
weight. (2) Low driving voltage and less power consumption. (3) Good
compatibility with LSI and simple driving circuitry. (4) Since liquid
crystal display devices are of the light receiving type, their display is
easy to see even under 15      direct sunlight and give less fatigue to the
eyes even for long periods of use. In view of the above, liquid crystal
display devices mainly of the TN type have generally been used for watches,
pocket electronic calculators, audio equipment, game devices, car
dashboards, cameras, telephone sets and various instruments, and it is
expected that their use will be further extended. While there has been an
attempt to increase the display capacity of liquid crystal display devices,
it has 20   been found that the number of scanning lines is about 200 at
the most using the time divisional driving system which is the predominant
system at present. STN type liquid crystal display devices are now in
practical use because they are capable of increasing the number of scanning
lines. Further, TN type liquid crystal display devices using the active
matrix driving system can provide the possibility of considerably
increasing the num- ber of scanning lines and have now also been put to
practical use. STN type liquid crystal display devices are 25   used for
personal computers and word processors at present and TN type liquid
crystal display devices using the active matrix driving system are used
mainly in liquid crystal colour television sets having attracted atten-
tion as a substitute for CRTs. Various properties are required for liquid
crystal compositions used in TN type or STN type liquid crystal display
devices and the following requirements are considered to be fundamental and
indispensable:- 30      (1) Free from colouration and having optical,
thermal, electrical and chemical stability. (2) Wide practical temperature
range. (3) Low driving voltage, etc. Although there are many liquid crystal
compounds capable of satisfying requirement (1), individual com- pounds
capable of satisfying both requirements (2) and (3) are, as yet, unknown.
In view of the above, liquid 



35  crystal compositions prepared by admixing a plurality of nematic liquid
crystal compounds or analogous com- pounds are currently used to satisfy
the above requirements. The lower limit for the practical temperature range
(requirement (2)) can be reduced by setting the ratio between each of the
Ingredients in a liquid crystal composition to that of an eutectic mixture.
The upper limit can be increased by including in the liquid crystal
composition a so called high temperature liquid crystal com- 40   pound
having a high N-I point. The driving voltage (requirement (3)) can be
reduced by reducing the threshold voltage (Vth) for voltage-luminance
characteristics. In the case of a TN type liquid crystal display device,
Vth is represented by the following formula:    [err] d : thickness of
liquid crystal layer, [err]: dielectric constant in vacuum, [err]elastic
constant for spray, twist and bend, respectively. Thus it is possible to
lower Vth by adding a compound having a small elastic constant and large
[err]. 50      Liquid crystal compounds used so far for raising the upper
limit of the practical temperature range, for ex- ample: [err]    EP 0 391
591 B1 [err]                    C N 5 have relatively low N-I points at
239[err]C and 219[err]C, respectively, and cannot be added to a liquid
crystal com- position in great amounts because of their poor compatibility
with the other liquid crystal compounds. Accord- ingly, they do not
Increase the upper limit sufficiently. Further, although the above two
compounds have large As, they only reduce Vth by a relatively small amount
because of their great elastic constant. Consequently it 10  cannot be said
that they are particularly satisfactory compounds as far as reduction of
Vth is concerned. The present invention seeks to provide a nematic liquid
crystal compound having an extremely high N-i point and great As and a
liquid crystal composition having a wide practical temperature range and a
low driving voltage by incorporating a liquid crystal compound according to
the present invention in a conventional liquid crystal composition. 15
According to one aspect of the present invention there is provided a
pyrimidine derivative represented by the general formula: Y e[rr] 



25  where R represents a straight chain alkyl group with 1 to 10 carbon
atoms, X represents F or CN, Y and Z represent, respectively, H or F, and
the cyclohexane ring has a trans arrangement. According to another aspect
of the present invention there is provided a liquid crystal composition
com- prising at least one pyrimidine derivative according to the present
invention. The pyrimidine derivative according to the present invention may
be represented by one of the following 30  general formulae: [err]    EP 0
391 591 B1 F 5                [err] F 10      Pyrimidine derivatives
according to the present invention have extremely high N-I points as shown
in Table 1 below. Further, pyrimidine derivatives, in particular, the
compounds represented by the general formulae (1-b), (1-c) and 1-f) have
very large dielectric anisotropy. Accordingly, it is possible to obtain a
liquid crystal composition having a high upper limit for the practical
temperature range and a low driving voltage (Vth) by adding a pyrimidine
derivative according to the present 15  invention in a small amount to a
conventional nematic liquid crystal composition. Table l 20 derivatives
according to the present invention, and a liquid crystal composition having
a wide practical tem- 50   perature range and a low driving voltage can be
obtained by admixing, for example, a pyrmidine derivative according to the
present invention with one or more of the following types of liquid crystal
compound: [err]    1 EP O 391 591 B1 R   



EP 0 391 591 B1 R 10 H, ForC1. Pyrimidine derivatives according to the
present invention have a good compatibility with conventional liq- uid
crystal compositions and can be mixed therewith within a range from 1 to
30% byweight ofthe conventional liquid crystal composition. A preferred
range Is from 3 to 20% by weight when considering the possibility of 35
crystallisation at low temperature. Further, when a pyrimidine derivative
according to the present invention is admixed with a conventional liquid
crystal composition, a wider practical temperature range and lower driving
voltage can, of course, be attained by mixing a single pyrimidine
derivative, but the effect is enhanced by using a plurality of pyrimidine
derivatives together. In particular, if it Is intended to add a pyrimidine
derivative according to the present in- 40  vention in an amountwhich is
more than 10% byweight, itisdesirableto use a pluralityof pyrimidine
derivatives in admixture since the use of a single pyrimidine derivative
may possibly cause problems from the view point of compatibility. In the
present invention, a pyrimidine derivative represented by the general
formula: 45 [err] 50  where R represents a straight chain alkyl group with
1 to 10 carbon atoms and the cyclohexane ring has a trans arrangement can
be prepared in accordance with Reaction Schemes 1,2 and 3 shown below. In
Reaction Scheme 1, starting from 4-(trans-4'-alkyl-cyclohexyl) benzolc
acid, 1-dimethylamino-3-dimethyiimino-2-(4'-
(trans-4'-alkylcyclohexyl)phenyl)-1-propene perchlorate (compound (8)) can
be obtained by six reaction steps. In Reaction Scheme 2, starting from
4-bromobenzoic acid, 4-bromobenzamidine hydrogen chloride (com- 55 pound
14)) can be obtained by five reaction steps. In Reaction Scheme 3,
2-(4'-cyanophenyl)-5-(5'-(trans-4"- alkylcyclohexyl) phenyl)pyrimidine
(1-a) can be obtained from compound (8) and compound (14) in two reac- tion
steps. The outline of the process illustrated in Reaction Scheme 1 is as
follows: 6    EP 0 391 591 B1 Reaction Scheme 1 



5 where R represents a straight chain alkyl group with 1 to 10 carbon atoms
and the cyclohexane ring has a trans arrangement. 7    EP 0 391 591 B1 Step
1 4-(trans-4'-alkylcyclohexyl) benzoic acid (compound (2)) is chlorinated
using thionyl chloride, to obtain 4- 5   (trans-4'-alkylcyclohexyl) benzoic
acid chloride (compound (3)). Step 2 Compound (3) is reduced in toluene
with hydrogenated bis (methoxyethoxy) aluminium sodium, to obtain 10
4-(trans-4'-alkylcyclohexyl) benzyl alcohol (compound (4)). Step 3 Compound
(4) is chlorinated using thionyl chloride, to obtain
4-(trans-4'-alkylcyclohexyl) benzyl chloride 15  (compound (5)). Step 4
Compound (5) is cyanated using sodium cyanate in dimethyl sulphoxide
(DMSO), to obtain 4-(trans-4'- 20  alkylcyclohexyl) phenyl acetonitrile
(compound (6)). Stop 5 Compound (6) is hydrolyzed in ethanol using water
and potassium hydroxide and then neutralised with 25  hydrogen chloride, to
obtain 4-(trans-4'-alkylcydohexyl) phenyl acetic acid (compound (7)). Step
6 Compound (7) is brought into reaction with Vilsmeier reagent prepared
from N,N-dimethylformamide 30 (DMF) and phosphorus oxychloride and then
formed into a perchlorate using an aqueous solution of sodium perchlorate,
to obtain 1-dimethylamino-3-dimethylimino-2-(4'-(trans-4'-alkylcyclohexyl)
phenyl)-1-propene perchlorate (compound (8)). The outline of the process
illustrated in Reaction Scheme 2 is as follows 35 40 45 50 55 



EP 0 391 591 B1 Reaction  Scheme   2 5 4-bromobenzoic acid (compound (9))
is chlorinated using thionyl chloride, to obtain 4-bromo-benzoic acid
(compound (10)). 50 Step 2 Compound (10) is brought into reaction with
aqueous ammonia, to obtain 4-bromobenzoic acid amide (compound (11)). 55
Step 3 Compound (11) is dehydrated using thionyl chloride to obtain
4-bromobenzonitrile (compound (12)). 9    EP 0 391 591 B1 Step 4 Compound
(12) is brought into reaction with gaseous hydrogen chloride in anhydrous
ethanol, to obtain 5   4-bromobenzimidate hydrogen chloride (compound
(13)). Step 5 Compound (13) is reacted in ethanol using gaseous ammonia, to
obtain 4-bromobenzamidine hydrogen 10  chloride (compound (14)). Then in
accordance with Reaction Scheme 3: Reaction Scheme 3 15 trans arrangement.
Step 1 45      Compound (8) and compound (14) are brought into reaction
using sodium methoxide in anhydrous me- thanol to obtain
2-(4'-bromophenyl)-5-(4'-trans-4"-alkylcyclohexyl)phenyl)pyrimidine
(compound (15)). Step 2 



50      Compound (15) is cyanated in a mixture of N-methyl-2-pyrrolidinone
(NMP) and copper (I) cyanide and the resultant complex is decomposed witth
hydrochloric acid solution of ferric chloride III to obtain 2-(4'-cya-
nophenyl)-5-(4'-(trans-4"-alkylcydohexyl)phenyl) pyrimidine according to
the present invention. In the present invention, a pyrimidine derivative
represented by the general formula: 55 10    EP 0 391 591 B1 where R
represents a straight chain alkyl group with 1 to 10 carbon atoms and the
cyclohexane ring has a trans arrangement can be produced in accordance with
Reaction Schemes 1, 4 and 5. In reaction Scheme 4, starting from
4-bromo-2-fluoroaniline (compound (16)), 4-bromo-3-fluorobenzami- 5   dine
hydrogen chloride (compound (20)) is obtained by four reaction steps. In
Reaction Scheme 5, from com- pound (8) and compound (20),
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-b) is obtained by two reaction steps. The outline for the
process illustrated in Reaction Scheme 4 is as follows: 10 Reaction Scheme
4 15 [err]    EP 0 391 591 B1 Step 1 Commercially available
4-bromo-2-fluoroaniline (compound (16)) Is cyanated by using copper (I)
cyanide 5   in NMP and the resultant copper complex is decomposed with
ethylene diamine (EDA), to obtain 4-amino-3- fluorobenzonitrile (compound
(17)). Stop 2 10      Compound (17) is converted into its diazo form by
using nitrosyl hydrogen sulphate (err) pre- pared from sodium nitrite and
concentrated sulphuric acid in glacial acetic acid and then brominated
using cop- per (I) bromide in hydrobromic acid, to obtain
4-bromo-3-fluorobenzonitrile (compound (18)). Step 3 



15 Compound (18) is brought into reaction with gaseous hydrogen chloride in
anhydrous ethanol, to obtain 4-bromo-3-fluorobenzimidate hydrogen chloride
(compound (19)). Step 4 20 Compound (19) is brought Into reaction with
gaseous ammonia in ethanol to obtain 4-bromo-3-fluoroben- zamidine hydrogen
chloride (compound (20)). Then in accordance with Reaction Scheme 5: 25
Reaction Scheme   5 [err]                              F where R represent
a straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane
ring has a trans 55 arrangement. Step I Compound (8) and compound (20) are
reacted by using sodium methoxide in anhydrous methanol, to ob- 12    EP 0
391 591 B1 tain 2-
(4'-bromo-3'-fluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (compound (21)). Step 2 5 Compound (21) was cyanated by using
copper (1) cyanide in NMP and the resultant copper complex is decomposed in
a hydrochloric acid solution of ferric chloride III, to obtain
2-(4'-cyano-3'-fluorophenyl)-5-(4'- (trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-b) according to the present invention. In the present
invention, a pyrimidine derivative represented by the general formula: 10
[err] 15                                             F where R represents a
straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane
ring has a trans arrangement, can be produced in accordance with Reaction
Schemes 1, 6 and 7. In Reaction Scheme 20  6, starting from
2,6-difluoroaniline, 4-bromo-3,5-difluorobenzamidine hydrogen chloride
(compound (27)) is obtained by five reaction steps. In Reaction Scheme 7,
starting from compound (8) and compound (27), 2- 



(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-c) is obtained by two re- action steps. The outline of the
process illustrated in Reaction Scheme 6 is as follows:- 25 30 35 40 45 50
55 13    EP 0 391 591 B1 Reaction Scheme 6 5 F [err] 55 Step 1 Commercial
available 2,6-difluoroaniline (compound (22)) is brominated in chloroform
using bromine in the presence of pyrimidine to obtain
4-bromo-2,6-difluoroaniline (compound (23)). 14    EP 0 391 591 B1 Step 2
Compound (23) is cyanated in NMP using copper (I) cyanide and the resultant
copper complex is decom- 5   posed with EDA to obtain
4-amino-3,5-difluorobenzonitrile (compound (24)). Step 3 Compound (24) is
converted into its diazo form by using nitrosyl hydrogen sulphate prepared
from NaNO2 10  and concentrated sulphuric acid in glacial acetic acid and
then brominated using copper (I) bromide in hydro- bromic acid, to obtain
4-bromo-3,5-difluorobenzonitrile (compound (25)). 



Step 4 15      Compound (25) is reacted using gaseous hydrogen chloride in
anhydrous ethanol, to obtain 4-bromo-3,5- difluorobenzimidate hydrogen
chloride (compound (26)). Step 5 20      Compound (26) is reacted in
ethanol with gaseous ammonia, to obtain 4-bromo-3,5-difluorobenzamidine
hydrogen chloride (compound (27)). Then in accordance with Reaction Scheme
7: 25 Reaction Scheme 7 55   where R represents a straight chain alkyl
group with 1 to 10 carbon atoms and the cyclohexane ring has a trans
arrangement. 15    EP 0 391 591 B1 Step 1 Compound (8) and compound (27)
are reacted by using sodium methoxide in anyhdrous methanol, to ob- 5
tain
2-(4'-bromo-3',5'-difluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (compound (28)). Step 2 Compound (28) is cyanated by using
copper (I) cyanide in NMP and the resultant copper complex is de- 10
composed in a hydrochloric acid solution of ferric chloride III, to obtain
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'- (trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-c) according to the present invention. In the present
invention, a pyrimidine derivative represented by the general formula: 15
R                             [err] where R represents a straight chain
alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a 20
trans arrangement, can be produced in accordance with Reactions Schemes 1,
8 and 9. In Reaction Scheme 8, starting from 4-fluorobenzonitrile,
4-fluorobenzamidine hydrogen chloride (compound (31)) is obtained by two
reaction steps. In Reaction Scheme 9, starting from compound (8) and
compound (31), 2-(4'-fluorophe-
nyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl) pyrimidine (1-d) is obtained
by one reaction step. The outline of the process illustrated in Reaction
Scheme 8 is as follows: 25 Reaction Scheme 8 30 



55 Stop 2 Compound (30) is brought into reaction with gaseous ammonia, to
obtain 4-fluorobenzamidine hydrogen chloride (compound (31)). 16    EP 0
391 591 B1 Then in accordance with Reaction Scheme 9: 5
Reaction  Scheme   9 [err] where R represents a straight chain alkyl group
with 1 to 10 carbon atoms and the cyclohexane ring has a 25  trans
arrangement. Compound (8) and compound (31) were reacted in anhydrous
methanol by using sodium methoxide, to obtain compound
2-(4'-fluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)pyrimidine (1-d)
according to the present invention. In the present invention, a pyrimidine
derivative represented by the general formula: 30 R
[err] 35                                             F where R represents a
straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane
ring has a trans arrangement, is prepared in accordance with Reaction
Schemes 1, 10 and 11. In Reaction Scheme 10, starting from
3,4-difluorobenzonitrile, 3,4-difluorobenzamidine hydrogen chloride
(compound (34)) is obtained 40  by two reaction steps. In Reaction Scheme
11, starting from compound (8) and compound (34), 2-(3',4'-di-
fluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl) pyrimidine (1-e)
according to the invention is obtained. The outline of the process
illustrated in Reaction Scheme 10 is as follows: 45 50 55 17    



EP O 391 591 B1 Reaction Scheme 10 5 F             C N
(32) 10 30                                [err] Stop 1 Commercially
available 3,4-difluorobenzonitrile (compound (32)) is reacted using gaseous
hydrogen chloride in anhydrous ethanol, to obtain 3,4-difluorobenzimidate
hydrogen chloride (compound (33)). 35 Step 2 Compound (33) is brought into
reaction with gaseous ammonia in ethanol, to obtain 3,4-difluorobenzami-
dine hydrogen chloride (compound (34)). 40      Then in accordance with
Reaction Scheme 11: 45 50 55    EP 0 391 591 B1 Reaction Scheme 11 [err]
NaOCH3 /CH3 OH 20
d) F where R represents a straight chain alkyl group with 1 to 10 carbon
atoms and the cyclohexane ring has a 25  trans arrangement. Step 1 Compound
(8) and compound (34) are brought Into reaction using sodium methoxide in
anhydrous me- 30  thanol, to obtain
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl) pyrimidine
(1-e) according to the present invention. In the present invention, a
pyrimidine derivative represented by the general formula: 35 



F 40 where R represents a straight chain alkyl group with 1 to 10 carbon
atoms and the cyclohexane ring has a trans arrangement, can be produced in
accordance with Reaction Schemes 1, 12 and 13. In Reaction Scheme 12,
starting from 3,4,5-trifluorobenzonitrile, 3,4,5-trifluorobenzamidine
hydrogen chloride (compound (37) is 45  obtained by two reaction steps. In
Reaction Scheme 13, starting from compound (8) and compound (37), 2-
(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-f) is obtained. The outline of the process illustrated in
Reaction Scheme 12 is as follows: 50 55    EP 0 391 591 B1 Reaction Scheme
12 5 10                                    F [err] Stp 1
3,4,5-trifluorobenzonitrile (compound (35)) is brought into reaction with
gaseous hydrogen chloride in an- 35  hydrous ethanol, to obtain
3,4,5-trifluorobenzimidate hydrogen chloride (compound (36)). Stop 2
Compound (36) is reacted with a gaseous ammonia in ethanol to obtain
3,4,5-trifluorobenzamidine hy- 40  drogen chloride (compound (37)). Then in
accordance with Reaction Scheme 13: 45 50 55 20    EP 0 391 591 B1 Reaction
Scheme 13 



5 [err] where R represents a straight chain alkyl group with 1 to 10 carbon
atoms and the cyclohexane ring has a trans arrangement. 25      Compound
(8) and compound (37) are reacted using sodium methoxide in anhydrous
methanol to obtain
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl)
pyrimidine (1-f) according to the present in- vention. The present
invention will be explained more specifically with reference to the
following Examples. 30  EXAMPLE 1 Process for producing
1-dimethylamino-3-dimethylimino-2-(4'-(trans-4"-propylcyclohexyl)phenyl)-1-
propene perchlorate (Reaction Scheme 1). 35   Step 128 g (0.52 mol) of
4-(trans-4'-propylcyclohexyl) benzoic acid was refluxed in 75 cm3 (1.0 mol)
of [err] for three hours. Excess [err] was distilled off under reduced
pressure and the residue was subjected to dis- tillation under reduced
pressure [err]3.0 mmHg), to obtain 133 g (0.50 mol) of
4-(trans-4'-propylcyclohexyl) 40  benzoic acid chloride. Step 2 100 cm3 of
toluene was added to 170 [err] of a 70% toluene solution containing 45
[err] to which 133 g (0.50 mol) of4-(trans-4'-propylcyclohexyl) benzoic
acid chloride was add- ed dropwise while stirring at such a rate to cause
moderate refluxing of the toluene and then stirred over a warm water bath
at 88 to [err] for five hours. The reaction solution was cooled to room
temperature, and 500 cm[err] of concentrated hydrochloric acid diluted to
twice volume was added dropwise. The toluene layer was separated and the
aqueous layerwas extracted three times, each time with 100 [err]of toluene
and the toluene 50  layers were washed with 10% hydrochloric acid and
water. Toluene was distilled off under reduced pressure and the residue was
subjected to distillation under reduced pressure (150[err]C/2.5 mmHg), to
obtain 114 g (0.49 mol) of 4-(trans-4'-propylcyclo-hexyl)-benzyl alcohol.
Stop 3 55 114 g (0.49 mol) of 4-(trans-4'-propylcyclohexyl) benzyl alcohol
was dissolved in 107 cm3 (1.05 mol) of SOC[err] and refluxed over a warm
water bath forfive hours. Excess SOC[err] was distilled off underreduced
pres- sure and then the residue was washed with 10% hydrochloric acid and
water. Chloroform was distilled off under reduced pressure and the residue
was subjected to distillation under reduced pressure (147C/3.0 mmHg) to 21



EP O 391 591 B1 obtain 114 g (0.45 mol) of 4-(trans-4'-propylcyclohexyl)
benzyl chloride. Step 4 5 114 g (0.45 mol) of
4-(trans-4'-propylcyclohexyl)benzyl chloride, 27 g (0.55 mol) of NaCN and
113 [err] of DMSO were heated to 140[err]C by a mantle heater with
stirring. The reaction product was cooled to room tem- perature.400 cm3 of
water was added, which was extracted three times, each time with 100 cm3 of
chloroform and the chloroform layers were washed with 10% hydrochloric acid
and water. Chloroform was distilled off 10  under reduced pressure and the
residue was subjected to distillation under reduced pressure (155[err]C/2.5
mmHg), to obtain 106 g (0.44 mol) of 4-(trans-4'-propylcyclohexyl) benzyl
cyanide. Step 5 15      106 g (0.44 mol) of 4-(trans-4'-propylcyclohexyl)
benzyl cyanide, 40 g of water, 145 g (2.2 mol) of KOH and 440 [err] of
ethanol were refluxed for ten hours using a mantle heater. Ethanol was
distilled off under re- duced pressure and the residue was dissolved in 300
cm3 of water, which was poured into 300 cm[err] of concen- trated
hydrochloric acid and 300 g of ice. Deposited crystals were filtered and
washed with cold water. The crystals were re-crystallised from methanol to
obtain 112 g (0.43 mol) of 4-(trans-4'-propylcyclohexyl)phenyl 20  acetic
acid. Step 6 A Vilsmeier reagent was prepared by adding 197 g (1.3 mol) of
POC13 dropwise into 147 g (2.2 mol) of 25   DMF cooled by ice with
stirring. To this solution, 112 g (0.43 mol) of powdered
4-(trans-4'-propylcyclohexyl) phenyl acetic acid was added little by
little. The two reagents were stirred on a warm water bath at 70 to
80[err]C for three hours. DMF was distilled off under reduced pressure
using a vacuum pump, and the residue was poured into 400 g of ice and then
dissolved by stirring. Asolution containing 96 g (0.8 mol) of [err]
dissolved in 150 cm3 of water was added to the above mentioned solution
with stirring and then cooled by iced water. 30   Deposited crystal were
filtered and washed with iced water. The crystals were re-crystallised from
a mixed solvent of methanol and water, to obtain 160 g (0.37 mol) of
1-dimethylamino-3-dimethylimino-2-(4'-trans-4"-
propylcyclohexyl)phenyl)-1-propene perchlorate. EXAMPLE 2 35 Process for
producing 4-bromobenzamidine hydrogen chloride (Reaction Scheme 2). Step 1
40      101 g (0.5 mol) of 4-bromobenzoic acid was refluxed in 73 cm3 (1.0
mol) of SOC[err] for three hours on a 



warm water bath. Excess [err] was distilled off under reduced pressure on
the warm water bath by using an aspirator, to obtain 108 g (0.49 mol) of
4-bromobenzoic acid chloride. Step 2 45 While vigorously stirring 330 cm3
(4.9 mol) of concentrated aqueous ammonia on an iced water bath, 108 g
(0.49 mol) of 4-bromobenzoic acid chloride was added dropwise for thirty
minutes. The resultant crystals were filtered, washed with water and then
re-crystallised from acetone, to obtain 88 g (0.44 mol) of 4-bromo- benzoic
acid amide. 50 Step 3 88 g (0.44 mol) of 4-bromobenzoic acid amide and 320
[err] (4.4 mol) of [err] were refluxed on a warm water bath for ten hours.
Excess [err] was distilled off on a warm water bath under a reduced
pressure by 55   using an aspirator and the residue was re-crystallised
from methanol, to obtain 67 g (0.37 mol) of 4-bromo- benzonitrile. 22    EP
0 391 591 B1 Step 4 67 9 (0.37 mol) of 4-bromobenzonitrile was dissolved in
93 cm[err] of anhydrous benzene and 73 cm[err] of an- 5   hydrous ethanol,
which was saturated with gaseous hydrogen chloride, dried with concentrated
sulphuric acid while stirring over an iced water bath and then left at a
temperature lower than 5[err]C for two days with the re- action vessel
tightly sealed. The solvent in the reaction mixture was distilled off under
reduced pressure and the residue was re-crystallised from ethanol to obtain
86 g (0.32 mol) of 4-bromobenzimidate hydrogen chlor- ide. 10 Step 5 86 g
(0.32 mol) of 4-bromobenzimidate hydrogen chloride was added to 240 cm[err]
of ethanol saturated with gaseous ammonia and stirred at room temperature
overnight. About one half of the volume of the ethanol was 15  distilled
off and the residual solution was re-crystallised, to obtain 57 g (0.24
mol) of 4-bromobenzamidine hy- drogen chloride. EXAMPLE 3 20  Process for
producing 2-(4'-cyanophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl)
pyrimidine (Reaction 



Scheme 3). Step 1 25      6.9 g (0.03 mol) of sodium was dissolved in 100
[err] of anhydrous methanol, to which 4.3 g (0.01 mol) of
1-dimethylamino-3-dimethylimino-2-(4'-(trans-4"-propylcyclohexyl)phenyl)-1-
propene perchlorate and 3.5 g (0.015 mol) of 4-bromobenzamidine hydrogen
chloride were added and left on a warm water bath at 60[err]C for five
hours. Methanol in the reaction product was distilled off and the residue
was extracted with chloroform with addition of water and then washed with
water, and the chloroform was distilled off. The residue was re- 30
crystallised from chloroform, to obtain 3.3 g (0.008 mol) of
2-(4'-bromophenyl)-5-(4'-(trans-4"-propylcyclohex- yl)phenyl) pyrimidine.
Step 2 35      3.3 g of
2-(4'-bromophenyl)-5(4'-(trans-4"-propyl-cyclohexyl)phenyl pyrimidine and
0.9 g (0.01 mol) of copper (l) cyanidewere added to 30 cm[err] of NMP and
refluxed fortwo hours using a mantle heater. The reaction solution was
cooled to 60[err]C and added to a solution comprising 4.4 9 of [err] of
concentrated hydrochloric acid and 6 [err]fwaterand then left on a warm
waterbath at 60Cforone hour. Deposited crystals were filtered, washed with
water and then treated by silica gel column chromatography by using
chloroform 40  as a solvent. The chloroform was distilled off and the
residue was re-crystallised from a mixed solvent of acet- one and
chloroform to obtain 2.2 g (0.006 mol) of
2-(4'-cyanophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl) pyrimidine. The
result of measuring the phase transition point of the compound by DSC was
as shown below: [err] 50 where C represents crystal phase, N represents
nematic phase and I represents isotropic liquid phase. Then, the following
compounds were prepared in the same way as those in Examples 1 to 3.
2-(4'-cyanophenyl)-5-(4'-(trans-4(-methylcyclohexyl) phenyl) pyrimidine,
2-(4'-cyanophenyl)-5-(4'-(trans-4"-ethylcyclohexyl) phenyl) pyrimidine, 55
23    EP O 391 591 B1 2-(4-cyanophenyl)-5-(4'-(trans-4"-butylcyclohexyl)
phenyl) pyrimidine, 10 [err]
2-(4'-cyanophenyl)-5-(4'-(trans-4"-pentylcyclohexyl) phenyl) pyrimidine, 



20 [err] 2-(4-cyanophenyl)-5-(4'-(trans-4"-hexylcyclohexyl) phenyl)
pyrimidine, 2- (4'-cyanophenyl)-5-(4'-(trans-4"-heptylcyclohexyl) phenyl)
pyrimidine, 30  2-(4'-cyanophenyl)-5-(4'-(trans-4"-octylcyclohexyl) phenyl)
pyrimidine, 2-(4-cyanophenyl)-5-(4'-(trans-4"-nonylcyclohexyl) phenyl)
pyrimidine, 2-(4'-cyanophenyl)-5-(4'-(trans-4"-decylcyclohexyl) phenyl)
pyrimidine. EXAMPLE 4 35 Process for producing 4-bromo-3-fluorobenzamidine
hydrogen chloride (Reaction Scheme 4). step 1 40      100 g (0.53 mol) of
4-bromo-fluoroaniline (manufactured by Aldorich Co.) and 70.8 (0.79 mol) of
copper (I) cyanide were refluxed while stirring in N-methyl-2-pyrrolidinone
for three hours. The reaction solution was cooled, and a solution of 130
[err] of ethylene diamine and 130 cm[err] of water was added dropwise with
stirring. The solution was extracted three times, each time with 200 [err]
of chloroform and then washed sufficiently with water. Chloroform was
distilled off and the residue was subjected to distillation under reduced
pressure 45  (150C/9 mmHg), to obtain 55 g (OAO mol) of
4-amino-3-fluorobenzonitrile. Step 2 While stirring 244 [err]of
concentrated sulphuric acid, 30.8 g (OA5 mol) of sodium nitrite was added
little 50  by little. After completion of the addition, the solution was
heated to 50[err]C to dissolve any crystals. The solution was added
dropwise with iced water cooling and stirring to 406 cm[err] of acetic
acid. Then, 55 g (OAO mol) of 4- amino-3-fluorobenzonitrile was added
little by little at such a rate as to maintain the temperature less than
25[err]C and then stirred at 25[err]C for one hour to dissolve any
crystals. Under cooling with iced water and stirring of a solution
comprising 87A g (0.61 mol) of copper (I) bromide and 244 cm[err] of
hydrobromic acid (47%), the 55  diazonium salt was added dropwise and then
left overnight at room temperature. Deposited crystals were fil- tered,
washed with waterand then re-crystallised from hexane to obtain 61.7 g
(0.31 mol) of 4-bromo-3-fluoro- benzonitrile. 24    EP 0 391 591 B1 Step 3
61.7 g (0.31 mol) of 4-bromo-3-fluoro-benzonitrile was dissolved in 62
cm[err] of ethanol and 78 cm3 of ben- 



5   zene and saturated with gaseous hydrogen chloride dried with
concentrated sulphuric acid under iced water cooling and, thereafter, left
at [err] for two days. The solvent was distilled off on a warm water bath
under re- duced pressure using an aspirator. 310 cm3 of ammonia saturated
ethanol was added to the residue and stirred overnight at room temperature.
Ethanol was distilled off over a warm water bath under reduced pressure.
The residue was re-crystallised from ethanol, to obtain 64.7 g (0.26 mol)
of 4-bromo-3-fluorobenzamidine hydrogen 10  chloride. EXAMPLE 5 Process for
producing
2-(4'-cyano-3'-fluorophenyl)-5-4'-(trans-4"-propylcydohexyl)phenyl)
pyrimidine (Re- 15  action Scheme 5). 6.0 g (0.03 mol) of sodium was
dissolved in 100 cm3 of methanol to which 4.3 g (0.01 mol) of 1-dimethy-
lamino-3-dimethylimino-2-(4'-(trans-4"-propylcyclohexyl)phenyl)-1-propene
perchlorate and 3.1 g (0.012 mol) of 4-bromo-benzamidine hydrogen chloride
were added, and left on a warm water bath at 60[err]C for five hours.
Methanol was distilled off and the residue was extracted with chlorform
with addition of water and then washed 20  with water and the chloroform
was distilled off. Water was added to the residue and crystals were
filtered and washed with water. The crystals were re-crystallised from
chloroform, to obtain 3.3 g (0.008 mol) of 2-(4'-bro-
mo-3'-fluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl) pyrimidine.
Step 2 25 3.5 g (0.008 mol) of
2-(4'-bromo-3'-fluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl)
pyrimidine and 1.1 g (0.012 mol) of copper (l) cyanide were added to 31 cm3
of NMP and refluxed fortwo hours using a mantle heater. The reaction
solution was cooled to 60[err]C and added to a solution comprising 4.2 g of
[err] 1.3 cm3 of concentrated hydrochloric acid and 6 [err] of water and
then left on a warm water bath at 60[err]C for one 30  hour. Deposited
crystals were filtered, washed with water and then treated by silica gel
column chromatogra- phy using chloroform as a solvent. Chlorofrom was
distilled off and the residue was re-crystallised from acet- one to obtain
1.9 g (0.005 mol) of
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-propylcydohexyl) phenyl) pyri-
midine. The result of measuring the phase transition point of the compound
by DSC was as shown below: 35 [ERR] 45  where C represents crystal phase, N
represents nematic phase and I represents isotropic liquid phase. Then, the
following compounds were prepared by the same procedures as those in
Examples 4 and 5.
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl)
pyrimidine,
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl)
pyrimidine, 50 [ERR] 



2-(4-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl)
pyrimidine, 25    EP 0 391 591 B1 [err]
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl)
pyrimidine, [err]
2-(4'-cyano-3'-fluomphenyl)-5-(4'-(trans-4"-hexylcycyohexyl)phenyl)
pyrimidine, 25
2-(4'-cyano-3-fluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl)
pyrimidine,
2-(4-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-octyicydohexyl)phenyl)
pyrimidine,
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl)
pyrimidine,
2-(4-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl)
pyrimidine, 30  EXAMPLE 6 Process for producing
4-bromo-3,4-difluorbenzamidine hydrogen chloride (Reaction Scheme 6). Step
1 35 While stirring a solution containing 252 g (1.95 mol) of
2,6-difluoroaniline and 170 g (2.15 mol) of anhy- drous pyrimidine
dissolved in 780 cm[err] of chloroform on an iced water bath, a solution
containing 328 g (2.05 mol) of bromine dissolved In 390 cm[err] of
chloroform was added dropwise for two hours. Then, after stirring at room
temperature for two hours, the solution was washed with water. Chloroform
was distilled off and the 40  residue was subjected to distillation under
reduced pressure (110[err]C/30 mmHg). The crystals were re-crystal- lised
from hexane, to obtain 340 g (1.63 mol) of 4-bromo-2,6-difluoroaniline.
Step 2 45      340 g (1.63 mol) of 4-bromo-2,6-difluoroaniline and 223 9
(2.5 mol) of copper (I) cyanide were refluxed in 820 cm[err] of NMP for two
hours using a mantle heater. The reaction solution was cooled to room
temperature, after adding 300 [err]of EDA, poured into 2000 [err] of water,
extracted with hexane and then washed with water. Hexane was distilled off
and the residue was distillated under reduced pressure (143[err]C/6 mmHg),
to obtain 108 g (0.70 mol) of 4-amino-5-difluorobenzonitrile. 50 Step 3
While stirring 420 [err] of concentrated sulphuric acid on an iced water
bath, 54 g (0.78 mol) of finely pow- dered NaNO2 was added at such a rate
as to maintain the temperature below 40[err]C and stirred on a warm 



55   water bath at 50[err]C until crystals were completely dissolved. While
stirring the solution on an iced water bath, 700 [err] of glacial acetic
acid was added dropwise. Then, 108 g (0.70 mol) of
4-amino-3,5-difluoro-benzonitrile was added at such a rate as to maintain
the temperature at 20 to 25[err]C and stirred at that temperature until the
crystals were completely dissolved to prepare a diazonium salt. An aqueous
solution of the diazonium salt was added dropwise for two hours to a
solution containing 143 g (1.0 mol) of copper (l) bromide dissolved in 26
EP 0 391 591 B1 420 cm3 of 47% hydrobromic acid while stirring the solution
on an iced water bath and then they were stirred for one hour on the iced
bath overnight at room temperature. The reaction product was filtered,
washed with glacial acetic acid and re-crystallised from a mixed solvent of
acetone and methanol, to obtain 98 g (0.45 mol) 5   of
4-bromo-3,5-difluoro-benzonitrile. Step 4 98 g (0.45 mol) of
4-bromo-3,5-difluoro-benzonitrile was dissolved in a mixed solvent of 190
cm3 of an- 10  hydrous ethanol and 600 cm[err] of anhydrous benzene, to
which gaseous hydrogen chloride dried with concen- trated sulphuric acid
was absorbed to saturation, on an iced water bath. Then, the reaction
vessel was tightly sealed and left at a temperature below 5[err]C for two
days. The solvent was distilled off and the residue was washed with ether,
to obtain 4-bromo-3,5-difluoro-benzimidate hydrogen chloride. 15  Step 5
450 [err] of anhydrous ethanol saturated with dried gaseous ammonia was
added to 4-bromo-3,5-difluoro- benzimidate hydrogen chloride and stirred
overnight at room temperature. Aboutone half amountof the solvent was
distilled off and the residue was re-crystallised, to obtain 90 g (0.36
mol) of 4-bromo-3,5-difluoro-benza- 20  midine hydrogen chloride. EXAMPLE 7
Process for producing
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'(trans-4"-propylcyclohexyl)phenyl)
pyrimidine 25  (Reaction Scheme 7). Step 1 0.69 g (0.03 mol) of sodium was
dissolved in 100 cm3 of methanol, to which 4.3 g (0.01 mol) of 1-dime- 30
thylamino-3-dimethylimino-2-(4'-(trans-4"-propylcyclohexyl)phenyl)-1-propen
e perchlorate and 4.1 g (0.015 mol) of 4-bromo-benzamidine hydrogen
chloride were added and left on a warm water bath at [err] for five hours.
Methanol in the reaction solution was distilled off and the residue was
filtered with addition of water and then washed with water. The
crystalswere re-crystallised from a mixed solventof acetone and chloroform,



to obtain 3.0 g (0.006 mol) of
2-(4'-bromo-3',5'-difluorophenyl)-5-(4-(trans-4"-propylcyclohexyl)pheny1)
pyri- 35  midine. Step 2 3.0 g (0.006 mol) of
2-(4'-bromo-3',5'-difluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)-phenyl)
pyrimi- 40  dine and 0.8 g (0.08 mol) of copper (I) cyanide were added to
30 [err] of NMP and refluxed for two hours using a mantle heater. The
reaction solution was cooled to 60[err]C and added to a solution comprising
3.2 g of [err] 6H20, 1.0 cm3 of concentrated hydrochloric acid and 4 cm3 of
water and then left on a warm water bath at 60[err]C for one hour.
Resultant crystals were filtered, washed with water and then treated by
silica gel column chromatography using chloroform as a solvent. Chloroform
was distilled off and the residue was re-crystallised 45  from a mixed
solvent of acetone and chloroform, to obtain 1.3 g (0.003 mol) of
2-(4'-cyano-3',5'-difluorophe- nyl)-5-(4'-(trans-4"-propylcyclohexyl)
phenyl) pyrimidine. The result of measuring the phase transition point of
the compound by DSC was as shown below: 50
F C 3 H 7                               C N F 27    - EP 0 391 591 B1 Then,
the following compounds were prepared in the same precedures as those in
Examples 6 and 7.
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4'-methylcyclohexyl)phenyl)
pyrimidine,
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl)
pyrimidine, 5 [err] 15
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl)
pyrimidine, [err] 25
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl)
pyrimidine, [err]
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl)
pyrimidine,
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4t-heptylcyclohexyl)phenyl)
pyrimidine,
2-(4-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4n-octylcydohexyl)phenyl)
pyrimidine, 



40
2-(4'-cyano-3',55-difluorophenyl)-5-(4'-(trans-4n-nonyloydohexyl)phenyl)
pyrimidine,
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl)
pyrimidine. EXAMPLE 8 45   Process for producing 4-fluorobenzamidine
hydrochloride (Reaction Scheme 8). Step 1 50 g (0.41 mol) of
4-fluorobenzonitrile was dissolved in 82 cm3 of anhydrous ethanol and 103
cm3 of ben- 50  zene and, under ice cooling, saturated with hydrogen gas
and left at a temperature below 50C for one day and one night. The solvent
was distilled off and the residue was crystallised from 100 cm3 of ethanol,
to obtain 83 g (0.41 mol) of 4-fluorobenzimidate hydrogen chloride. Stop 2
55 310 cm3 of ethanol saturated with ammoniawas added to 83 g (0.41 mol) of
4-fluorobenzimidate hydrogen chloride and stirred at room temperature for
one day and one night. About one half the amount of ethanol was distilled
off and the residual solution was re-crystallised, to obtain 70 g (0.40
mol) of 4-fluorobenzamidine hy- drogen chloride. 28    EP 0 391 591 B1
EXAMPLE 9 Process for producing
2-(4'-fluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl) pyrimidine
(Reaction 5   Scheme 9). 0.7 g (0.03 mol) of sodium was dissolved in 100
cm3 of methanol, to which 4.3 g (0.01 mol) of 1-dimethy-
lamino-3-dimethylimino-2-(4'-(trans-4"-propylcyclohexyl)phenyl)-2-propene
perchlorate and 2.6 g (0.15 mol) of 4-fluorobenzamidine hydrogen chloride
were added and left at 60C for five hours. The reaction product was cooled
to -20e[rr]C, crystals were filtered and washed with water. The crystals
were treated by silica gel col- 10 umn chromatography using chloroform as a
solvent and re-crystallised from a mixed solvent of chloroform and acetone,
to obtain 3.2 g (0.009 mol) of
2-(4'-fluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl) pyrimidine.
The result of measuring the phase transition point of the compound by DSC
was as shown below: 15 20                    [err] where C represents
crystal, N represents nematic phase and I represents isotropic liquid
phase. Then, the following compounds were prepared by the same procedures. 



2-(4'-fluorophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl) pyrimidine, 25
2-(4'-fluorophenyl)-5-(4'-(trans-4 -ethylcyclohexyl)phenyl) pyrimidine, 30
C                          [err]
2-(4'-fluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine,
[err] 40 2-(4'-fluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl)
pyrimidine, [err]
2-(4'-fluorophenyl)-5-(4'-(trans-4"-hexyicydohexyl)phenyl) pyrimidine, 50
2-(4'-fluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine,
2-(4'-fluorophenyl)-5-(4'-(trans-4"-octylcyclohexyi)phenyl) pyrimidine,
2-(41-fluorophenyl)-5-(4'-(trans-4"-nonylcydohexyl)phenyl) pyrimidine,
2-(4'-fluorophenyl)-5-(4'-(trans-4"-decylcydohexyl)phenyl) pyrimidine. 55
EXAMPLE 10 Process for producing 3,4-difluoro-benzamidine hydrogen chloride
(Reaction Scheme 10). 29    EP 0 391 591 B1 Step 1 50 g (0.36 mol) of
3,4-difluoro-benzonitrile (manufactured byAldorich Co.) was dissolved in 72
cm3 of etha- 5   nol and 90 cm3 of benzene and, under cooling with iced
water, saturated with HCI gas dried with concentrated [err] and the
reaction vessel was tightly sealed and left at a temperature below 5[err]C
for two days. The solvent in the reaction productwas distilled off
underreduced pressure overa warm water bath ata temperature below 50[err]C
and the residue was re-crystallised from 80 cm3 of methanol, to obtain 80 g
(0.36 mol) of 4-difluoro-ben- zimidate hydrogen chloride. 10 Stop 2 250 cm3
of ethanol was cooled with iced water and ammonia gas was supplied from a
gas cylinder to pre- pare an ammonia saturated ethanol solution. The
solution was added to 80 g (0.36 mol) of 4-difluoro-benzi- 15 midate
hydrogen chloride and stirred at room temperature overnight. Deposited[err]
was filtered and about one half the volume of ethanol in the filtrate was
distilled off on a warm water bath and the residue was re- crystallised, to
obtain 68 g (0.35 mol) of 3,4-difluoro-benzamidine hydrogen chloride. 



EXAMPLE 11 20 Process for producing
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl)
pyrimidine (Reaction Scheme 11). 0.7 g (0.03 mol of sodium was dissolved in
100 cm3 of methanol, to which 4.3 g (0.01 mol) of 1-dimethy-
lamino-3-dimethylimino-1-(4'-(trans-4"-propylcyclohexyl)pheny)-2-propene
perchlorate and 3.9 g (0.015 mol) 25  of 3,4-bromo-benzamidine hydrogen
chloride were added and left on a warm water bath at 60C forfive hours. The
reaction product was cooled to -20[err]C and crystals were filtered and
washed with water. The crystals were re-crystallised from a mixed solvent
of chloroform and acetone, to obtain 3.3 g (0.0085 mol) of
2-(3',4'-difluor- ophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl)
pyrimidine. The result of measuring the phase transition point of the
compound by DSC was as shown below: 30 [err] where C represents crystal
phase, N represents nematic phase and I represents isotropic liquid phase.
40      By the same production process, the following compounds were
prepared. 2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl)
pyrimidine,
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl)
pyrimidine, [err]
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl)
pyrimidine, 55 30    EP O 391 591 B1 [err] 10  where [err] represent
smectic phase respectively.
2-(3',4'-difluorophenyl)5-(4'-(trans-4"-pentylcyclohexyl)phenyl)
pyrimidine, [err] 20
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl)
pyrimidine,
2-(3',4'-difluomphenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl)
pyrimidine, 2-(3',4'-difluorophenyl)5-(4'-(trans-4"-octylcyclohexyl)phenyl)
pyrimidine,
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl)
pyrimidine, 



25  2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl)
pyrimidine. EXAMPLE 12 The following compounds were prepared by the same
process as those in Examples 10 and 11. 3o
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-methylcyciohexyl)phenyl)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4w-ethylcycdohexyl)phenyi)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-propyicydohexyl)phenyl)
pyrimidine,
2-3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-butylcycloheXyl)phenyi)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyi)phenyl)
pyrimidine, 35
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-hexylcycdohexyl)phenyl)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-octyicyclohexyl)phenyl)
pyrimidine,
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl)
pyrimidine,
2-(3',4',5'-tnfluorophenyl)-5-(4'-(trans-4n-decylcycdohexyl)phenyl)
pyrimidine. 40 EXAMPLE 13 A compound according to the present invention in
which R represents 45 C 3H7 and C5HV1          /                C N and 50
Cs H                         CN 55   as comparative examples were mixed
each in an amount of 10% by weight with 90% by weight of a commer- cially
available nematic liquid crystal composition ZLI-1565 (manufactured by Merk
Co.), to prepare a liquid crystal composition. The N-I point of these
liquid crystal compositions and threshold voltage (Vth) for voltage
luminance charactefistics when sealing the composition in a TN type liquid
crystal display cell of 9 Im thick- ness were measured and the results are
shown in Table 2. 31    EP 0 391 591 B1 Table 2 5 As has been described
above, the pyrimidine deivative according tothe present invention has an
extreme- 



ly high N-I point (higher than 280[err]C). Further, it has been confirmed
that a liquid crystal composition having 45   a higher N-I point and low
threshold voltage for voltage luminance characteristics can be obtained by
mixing a pyrimidine compound according to the present invention with a
conventional liquid crystal composition. Accordingly, the pyrimidine
compounds according to the present invention are extremely useful com-
pounds used for TN type or STN type liquid crystal display devices. 50
Claims 1. A pyrimidine derivative characterised by the general formula: 55
32    EP 0 391 591 1 Y 5                               R z where R
represents a straight chain alkyl group with 1 to 10 carbon atoms, X
represents F or CN, Y and 10      Z represent, respectively, H or F and the
cyclohexane ring has a trans arrangement. 2.  A pyrimidine derivative as
claimed in claim 1, characterised by the general formula: 15
C N             (1 - a) where R represents a straight chain alkyl group
with 1 to 10 carbon atoms and the cyclohexane ring has 20       a trans
arrangement. 3.  A pyrimidine derivative as claimed in claim 1,
characterised by the general formula: [err] 30      where R represents a
straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane
ring has a trans arrangement. 4.  A pyrimidine derivative as claimed in
claim 1, characterised by the general formula: 35
F [err] where R represents a straight chain alkyl group with 1 to 10 carbon
atoms and the cyclohexane ring has a trans arrangement. 5.  A pyrimidine
derivative as claimed in claim 1, characterised by the general formula: 45 



e[rr] 50 where R represents a straight chain alkyl group with 1 to 10
carbon atoms and the cyclohexane ring has a trans arrangement. 6. A
pyrimidine derivative as claimed in claim 1, characterised by the general
formula: 55 33    EP 0 391 591 B1 F where R represents a straight chain
alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a trans
arrangement. 10 7. A pyrimidine derivative as claimed in claim 1,
characterised by the general formula: F 15                    [err] 20
where R represents a straight chain alkyl group with 1 to 10 carbon atoms
and the cyclohexane ring has a trans arrangement. 8.
2-(4'-cyanophenyl)-5-(4(trans-4"-propylcyclohexyl)-phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4'"-methylcycdohexyl) phenyl) pyrimidine,
or 25        2-(4'-cyanophenyl)-5-(4'-(trans-4"-ethylcyclohexyl) phenyl)
pyrimidine, or 2-(4'-cyanophenyl)-5-(4'-(trans-4"-butylcydohexyl) phenyl)
pyrimidine, or 2-(4-cyanophenyl)-5-(4'-(trans-4"-pentylcyclohexyl) phenyl)
pyrimidine, or 2-(4'-cyanophenyl)-5-(4'-(trans-4X-hexylcyclohexyl) phenyl)
pyrimidine, or 2-(4'-cyanophenyl)-5-(4-(trans-4"-heptylcydohexyl) phenyl)
pyrimidine, or 30
2-(4'-cyanophenyl)-5-(4'-(trans-4"-octylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenylt)-5-(4'-(trans-4"-nonylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4"-decylcyclohexyl) phenyl) pyrimidine, or
2-(4-cyano-3'-fluorophenyl)-5-(4 (tmns-4"-propylcydohexyl)-phenyl
pyrimidine, or
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4M-methylcydohexyl)phenyl)
pyrimidine, or 35
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"t-ethylcyclohexyl)phenyl)
pyrimidine, or
2-(4-cyano-3'-fluorophenyl)-5-(4'-(trans-4-t-butylcyclohexyl)phenyl)
pyrimidine, or 



2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-pentylcydohexyl)phenyl)
pyrimidine, or
2-(4-cyano-31-fluorophenyl)5-(41-(tmns-411-hexylcydohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(tmns-4"1-heptylcydohexyl)phenyl)
pyrimidine, or 40
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"f-octylcyclohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3-fluorophenyl)-5-(4'-(trans-4"-nonylcydohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4m-decylcydohexyl)phenyi)
pyrimidine, or
2-(4'-oyano-3',5'-difluorophenyl)-5-(4'-(tmns-411-propylcyclohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-methylcyciohexyl)phenyl)
pyrimidine, or 45
2-(4-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-ethylcydohexyl)phenyl)
pyfimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(tmns-4"-butylcydohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-411-pentylcyclohexyl)phenyl)
pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyi)-5-(4'-(trans-4n-hexyIcydohexyl)phenyl)
pyrimidine, or
2-4-cyano-3',5'-difluorophenyl)-5(4-(tmns-4-heptylcycohexyl)phenyl)
pyrimidine, or 50
2-(4'-cyano-3',5'-difluorophenyl)-S-(4'-(trans-4M-octylcydohexyl)phenyl)
pyfimidine, or
2-(4p-cyano-3y,5o-difluorophenyl)-5-(4'-(trans-4"-nonylcydohexyl)phenyl)
pyfimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(tmans-411-decylcydohexyl)phenyl)
pyrimidine, or 2-(4'-fluorophenyl)-5-(4-(trans-4"-propylcyclohexyl)phenyl)
pyrimidine, or 2-(4'-fluorophenyl)-5-(4'-(trans-4"-methylcydohexyI)phenyl)
pyrimidine, or cs
2-(4-fluorophenyl)-5-(4'-(trans-4"~-ethylcylohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4-(trans-4"-pentylcydohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4n-heptylcyclohexyI)phenyl) pyrimidine, or
34    EP 0 391 591 B1
2-(4'-fluorophenyl)-5-(4'-(trans-4"i-octylcycdohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4f-nonylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl) pyrimidine, or
5
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-propylcyclohexyl)-phenyl)
pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-methylcycdohexyl)phenyl)
pyrimidine, or
2-(3.,4'-difluorophenyl)-5-(4'-(trans-4"-ethylcycdohexyl)phenyl)
pyrimidine, or 



2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-butylcydohexyl)phenyl) pyrimidine,
or 2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl)
pyrimidine, or 10
2-(3',4'-difluorophenyl)-5-(4'-(trans-4M-hexylcydohexyl)phenyl) pyrimidine,
or 2-(3',4'-difluorophenyl)-5-(4'-(trans-4M-heptyicyclohexyl)phenyl)
pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-octylcycdohexyl)phenyl)
pyrimidine, or 2-(3
,4'-difluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl) pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-decylcycdohexyi)phenyl)
pyrimidine, or 15
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-methylcyclohexyi)phenyl)
pyrimidine, or 2-(3',4
,5'-trifluorophenyl)-5-(4'-(trans-4"-ethylcydohexyl)phenyl) pyrimidine, or
2-(3',4',5'-trifluorophenyi)-5-(4'-(trans-4"-propyicyclohexyl)phenyi)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-butylcydohexyi)phenyl)
pyrimidine, or 2-(3 ,4 ,5 -trifluorophenyi)-5-(4
-(trans-4"-pentylcydohexyi)phenyl) pyrimidine, or 20
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4M-hexylcydohexyl)phenyl)
pyrimidine, or 2-(3
,4',5'-trifluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyi)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4e-octyicydohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-tifluorophenyl)-5-(4'-(trans-4"-nonylcydohexyl)phenyl)
pyrimidine, or
2-(3',4',5-trifluorophenyl)-5-(4'-(trans-4"-decylcydohexyl)phenyl)
pyrimidine. 25 9. A liquid crystal composition, characterised by comprising
at least one pyrimidine derivative as claimed in any preceding claim. 10. A
liquid crystal composition as claimed in claim 8, characterised by
comprising from 3 to 20% by weight 30        of one or more pyrimidine
derivatives as claimed in any of claims I to 8. PatentansprOche 35   1.
Pyrimidin-Derivat, gekennzeichnet durch die allgemeine Formel: 40 z 45 in
der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen
darstellt, X F oder CN darstellt, Y und Z jeweils H oder F darstellen, und
der Cyclohexan-Ring elne trans-Anordnung hat. 2. Pyrimidin-Derivat nach
Anspruch 1, 50        gekennzolchnot durch die allgemeine Formel: 



RO( C N                                            (-a) 55 in der R sine
geradkettige Alkyl-Gruppe mit I bis 10 Kohlenstoffatomen darstelit und der
Cyclohexan- Ring elne trans-Anordnung hat. 35    EP 0 391 591 B1
2-(4'-fluorophenyl)-5-(4'-(trans-4"-octylcydohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4" nonylcyclohexyl)phenyl) pyrlmidine, or
2-(4-fluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl) pyrlniidine, or
5         2-(3'1,4'-difluorophenyl)-5-(4'-(trans-4"-propylcydohexyl)phenyl)
pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-4-n-methylcydohexyl)phenyl)
pyrimidine, or
2-(31,4'-difluorophenyl)-5-(4'-(trans4-ethylcyclohexyl)phenyl) pyrlmidine,
or 2-(3',4'-difluorophenyl)-5-(4'-(trans-4".-butylcydohexyl)phenAl)
pyrimidine, or
2-(3',41-difluorophenyl)-5-(4~-(trans-4-pentylcyclohexyl)phenyl)
pyrimidine, or 10
2-(3',4'-difluorophenyl)-5(4-(trans-4"-hexylcydohexyl)phenyl) pyrimidine,
or 2-(3',4'-difluorophenyl)-5-(4'-(trans-4"f-heptylcyclohexyl)phenyl)
pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-44-octylcydohexyl)phenyl) pyrimidine,
or 2-(3',4'-difluorophenyl)-5-(4'.(trans-4-nonylcydohexyl)phenyl)
pyrimidine, or
2-(3',4'-difluorophenyl)-5-(4'-(trans-4"..decylcyclohexyl)phenyl)
pyrimidine, or 15
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-ethylcydohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-41"-propylcyclohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-butylcydohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-pentyicyciohexyl)phenyl)
pyrimidine, or 20
2-(3',4',5-trifluorophenyi)-5-(4'-(trans-4"-heycydohexyi)phenyl)
pyrimidine, or
2-(3',4I,5'-trifluorophenyi)-5-(4D-(trans-41u-heptylcyclohexyl)phenyl)
pyrimidine, or
2-(3',41,5'-trifluorophenyl)-5-(4'-(trans-4"-octylcydohexyl)phenyi)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4N-nonylcyclohexyl)phenyl)
pyrimidine, or
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans+-edecylcyclohexyl)phenyl)
pyrimidine. 25 9.  A liquid crystal composition, characterised by
comprising at least one pyrimidine derivative as claimed In 



any preceding claim. 10. A liquid crystal composition as claimed in claim
8, characterised by comprising from 3 to 20% by weight 30        of one or
more pyrimidine derivatives as claimed in any of claims I to 8.
PatentansprOche 35   1.  Pyrimidin-Derivat, gekennzoichnet durch die
allgemeine Formel: 40 45 in der R eine geradkettige Alkyl-Gruppe mit I bis
10 Kohlenstoffatomen darstellt, X F oder CN darstelit, Y und Zjeweils H
oder F darstellen, und der Cyclohexan-Ring eine trans-Anordnung hat. 2.
Pyrimidin-Derivat nach Anspruch 1, gekennzeichnet durch die allgemeine
Formel: R>  CN I                                          (1-a) 55 in der R
eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstellt und
der Cyclohexan- Ring eine trans-Anordnung hat. 35 I1111111111111 IIll 11111
11 11111    EP 0 391 591 B1 3. Pyrlmidin-Derivat nach Anspruch 1,
gokennzeichnet durch die aligemelne Formel: 5 RO,><tC~CN    (1 -b) *10
F in der R sine geradkettige Alkyl-Gruppe mit I bis 10 Kohlenstoffatomen
darstelit und der Cyclohexan- Ring eine trans-Anordnung hat. 15  4.
Pyrimidin-Derivat nach Anspruch 1, gekonnzalchnet durch 



die allgemeine Formel: 20 25 in der R sine geradkettige Alkyl-Gruppe mit 1
bis 10 Kohlenstoffatomen darstellt und der Cyclohexan- Ring sine
trans-Anordnung hat. 305.  Pyrimidin-Derivat nach Anspruch 1,
gekennzolchnet dubch die aligemelne Formel: 35R
_     Ft1- ) in der R sine geradkettige Alkyl-Gruppe mit I bis 10
Kohlenstoffatomen darstellt und der Cyclohexan- S  40   Ring sine
trans-Anordnung hat 6.  Pyrimidin-Derivat nach Anspruch 1, gokennzelchnet
durch die aligemeine Formel: 45 P.               ( 1 -e ) 50 in der R eine
geradkettige Alkyl-Gruppe mit I bis 10 Kohlenstoffatomen darstelit und der
Cyclohexan- Ring sine trans-Anordnung hat. 7.  Pyrimidin-Derivat nach
Anspruch 1, 55       gekennzelchnet durch die aligemeine Formel: 36
1 1!IIIIJ 1IIilJ lf111   III11 ID    EP 0 391 591 B1 5 in der R eine
geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstelit und der
Cyclohexan- 10        Ring eine trans-Anordnung hat. 8.
2-(4-Cyanophenyl)5-(4{tmns-4f-propylcydohexyl)phenyl) pyrimidin, oder
2-(4'-Cyanophenyl)-5-(4'(trans-4" methylcyclohexyl )-phenyl) pyrimidin,
oder 2-(4'-Cyanophenyl)-5-(4'(trns-4"-ethylcyco hexyl)-phenyl) pyrimidin,
oder 15        2-(4'-Cyanophenyl)-5-(4'(trans-4"-butylcydohexyl)-phenyl)
pyrimidin, oder 



2-(4'-Cyanophenyl)-5-(4'(trans-4"-pentylcyclohoxyl)phenym) pyrimidin, oder
2-(4'-Cyanophenyl)-5-(4'(trans-48-hexylcydohexyl)phenyl) pyrimidin, oder
2-(4'-Cyanophenyl)-5-(4'(trans-4"-heptylcymcohexyl)phenyl) pyrimidin, oder
2-(4'-Cyanophenyl)-5-(4'(trans-4"-octylcydohoxyl)phenyl) pyrimidin, oder 20
2-(4'-Cyanophenyl)-5-(4'(trans-4"-nonylcydohexyl)phenyl) pyrimidin, oder
2-(4-Cyanophenyl)5-(4'(trans-4"-decylcydohexyl)phenyi) pyrimidin, oder
2-(4'-Cyano-3!-fluorphenyl)5-(4'(irans-4"-propyicydohexyi)phenyi)
pyrimidin, oder
2-(4D-Cyano-3'-fluorphenyi)-5-(4'(trans-4u-methylcydohexyi)phonyi)
pyrimidin, oder
2-(4'-Cyano-3'-fluorphenylp5-(4'(trans-4n-ethylcydohexyI)phenyl) pyrimidin,
oder 25
2-(4'-Cyano-3'-fluorphenyi)5-(4'(trans-4"-butylcydohexyl)phenyl) pyrimidin,
oder 2-(4'-Cyano-3'-fluorpheny)5-(41-(trans-4"-pentylcydohexyl)phenyl)
pyrimidin, oder
2-(4'-Cyano-3'-fluorphanyl)-5-(4'(trans-41-hexylcyclohexyl)phonyl)
pyrimidin, oder
2-(4'-Cyano-3'-fluorphenyl)5-(4'(trans-4"-heptylcydohexyl)phenyl)
pyrimidin, oder
2-(4-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-octylcydohexyl)phonyl) pyrimidin,
odor 30
2-(4'-Cyano-3'-fluorphenyl)-5-(4'(trans-41.-nonylcylcohexyl)phenyl)
pyrimidin, oder
2-(4'-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-dcylcyclohoxyl)phonyl)
pyrimidin, oder
2-(4'-Cyano-3',5'-dlfluorphenyl)-5-(4'(trans-4n-propylcydohexyl)phenyI
pyrimidin, oder
2-(4'-Cyano-3',5-difluorphonyi)-5-(4'(trans-4"-methylcydohoxyl)phenyl)
pyrimidin, oder
2-(4'-Cyano-3',5'-difluorphenyl)-5-(41(trans-4"-ethylcydohexyl)pheryi)
pyrimidin, oder 35
2-(4'-Cyano-3',5'-difluorphonyl)5-(4'(trans-4"-butylcydohexyl)phonyi)
pyrimidin, oder
2-(4'-Cyano-3',5'-difluorphenyl)-5-(4'(trans-4f-pentylcyicohexylphenyl)
pyrimidin, oder
2-(4'-Cyano-3',5'-difluorphonyl)-5-(4'(trans--hexylcydohexyl)phenyl)
pyrimidin, odor
2-(4-Cyano-3',5'-difluorphenyi)-5-(4'(trans-4u-heptylcyclohexyl)phenyl)
pyrimidin, oder 2-(4'-Cyano-3',5'-difluorphenyi)-5
(4(trans-4"-ootyicydohoxyl)phony1) pyrimidin, oder 40
2-(4'-Cyano-3',5'-difluorphenyl)-5-(4'(trans-4n.nonylcyicohexyl)phenyi)
pyrimidin, oder
2-(41-Cyano-3',5'-dlfluorphenyi)-5-(4'(trans-4n-docylcyclohexyl)phenyi)
pyrimidin, oder
2-(4'-Fluorpheny)-5-(4'-(trans-4"-propylcydohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphonyl)-5-(4'-(trans-4#-mothyicylohoxyI)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-ethymcyclohoxyl)phenyl)pyrdmidin, odor
45
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-butylcydohexym)phonyl)pydimidin, oder
2-(4'-Fluorphenyi)-5-4'-(trans-4"-pentylcyohexyi)phenyl)pyrmdin, odor
2-(4'-Fluorphonyl)-5-(4'-(trans-4".-exylcyclohexyl)phenym)pyrimidin, oder
2-(4'-Fluorphonyl)-5-(4'-(trans-4"-heptycydohexym)phenyl)pyrimidin, oder
2-(41-Fluorphenyl)-5(41-(trans-41f-octylcyclohexyl)phenyl~pyrimidin, oder 



50
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'-(trans-4X-docylcylohoxyl)phenyl)pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-propylcydohexyl)phonym) pyrimidin,
oder 2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-mothylcydohexym)phenyl)
pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-ethylcyclohexyl)phonyl) pyrimidin,
oder 5C
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-butyicydohexyl)phenyi) pyrimidin,
oder 2-(31,4'-Difluorphenyl)-5(4-trans-4"-pentylcydohexyl)phanyl)
pyrimidin, oder 2-(31,41-Difluorphenyl)5-(4-trans-4"-hexylcydohexyl)phenyi)
pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-heptyicydohaxyl)phenyl) pyrimidin,
oder 2-(3',41-Difluorphenyl)-5-(4-trans-4"-octylcyclohexyl)phenyl)
pyrimidin, oder 37    EP 0 391 591 B1 LDap
2-(3',4'-Difluorphenyl)-5-(4'-trans-4-nonylcyclohoxyl)phenyl) pyrimidin,
oder 2-(3',4'-Difluorphenyl)-5-(4'-trans-4M-decylcycdohexyl)phenyl)
pyrimidin, oder
2-(3',4',5'-TrifluorphenyI)-5-(4'-(trans-4w-methyicydohexyi)phenyI)
pyrimidin, oder 5
2-(3',4',5'-Trifluorphenyl)-5-(4'-(trans-4"-ethylcydohexyi)phenyl)
pyrimidin, oder
2-(3',4',5'-Trifluorphenyl)-5-(4'-(trans-4"-propylcycdohexyi)phenyl)
pyrimidin, oder
2-(3',4',5'-Trifluorphenyl)-5-(4'-(trans-4w-butyicylohexyi)phonyi)
pyrimidin, oder
2-(3',4',5'-Trifluorphenyl)-5-(4'-(trans-41-pentylcycohexyl)phenyl)
pyrimidin, oder 2-3,'5-rfurhnl--4-(rn-"h~lyoey~hni pyrimidin, odor 10
2-(3',4',5'-Trifluorphenyl)-5-(4'-(trans-40-heptylcyclohexyl)phenyi)
pyrimidin, oder
2-(3',41,5-Trifluorphenyl)-5-(4'-(trans-4"-octyicydohexyi)phenyl)
pyridimin, oder
2-(3',4~,5'-Trifluorphenyl)-5-(4'-(trans-4"-nonylcycohoxyi)phenyt)
pyrimidin, oder
2-(3',4',5'-Trlfluorphenyl)-5-(4'-(trans-4M-decylcydohoxyl)phenyl)
pyrimidin. 15  9.  Flussigkristall-Zusammensetzung, dadurch gekennzeichnot,
da s8e0 mindestens ein Pyrimidin-Derivat wie In irgendelnem vorhergehenden
Anspruch beansprucht, aufwoist. 20  10. Fliissigkristall-Zusammensetzung
nach Anspruch 9, dadurch gekennzelchnet, 



daB sie 3 bis 20 Gew.-% elnes Pyrimidin-Derivats oder mehrerer
Pyrimidin-Derivate wle in irgendelnem der Anspruche I bis 8 beansprucht,
aufweost. 25 Revendications 1. D6riv6 de la pyrimidine caracteris6 par la
formule g6n6rale: 30
y R{D <XCO~~~~N XX z 35 ob R repr6sente un group. alkyle A chaino droite
avec I A 10 atomes de carbone, X represente F ou CN, Y et Z representont
respectivement H ou F et le groupe cyclohexane a une configuration trans. J
40  2.  D6rivb de la pyrimidine selon la revendication 1, caract6ris6 par
la formule generale: R-4J>C    K)CN
(1- a) 45 od R repr6sente un groupo alkyle A chatno droite avec I A 10
atomes de carbone, et le group. cyclohexane a une configuration trans. 3.
D6riv6 de la pyrimidine selon la revendication 1, caract6ris6 parla formulo
gen6rale: 50 0          ;)Kj/   CN                              (1 b) 55
F ou R represente un groupe alkyle A chatne droite avec I A 10 atomes de
carbone, et le group. cyclohexane a une configuration trans. 38 I  IIZ
111111 11111lil1111    EP 0 391 591 BI F 4.  D6riv6 de la pyrimidine sbibn
la revendication 1, caract6ris6 par iA formule generale: 5  ~  ~     ~
-N R-}                      C                                   (1-O c) 10
obi R repr6sente un group. alkyle A chatno droite avec 1 a 10 atomes de
carbone, et le groups cyclohexane 



a une configuration trans. 5. D6rive de la pyrimidine selon la
revendication 1, caracterise par la formule gen6rale: 15 R-j)(?)    NK F
(1 - d) 20 ob R represente un group. alkyle A chaino droite avec I A 10
atomes de carbone, et le groups cyclohexane a une configuration trans. 6.
Deriv6 de la pyrimidine selon la revendication 1, caract6rise par la
formule g6n6rale: 25 R-<6(r F
(1 - e) F 30 K.>           ob R repr6sentb un groups alkyle A chalno droit
avec I A 10 atomes de carbone, et le groups cycdohexane a une configuration
trans. 7.  D6riv6 de la pyrimidine selon la revendication 1, caract6ris6
par la formule generale: F N -43 H               _~- -  N
(I - f) 40                  \/k1'N F oa R repr6sentb un group. alkyle a
chatno droite avec i A 10 atomes de carbone, et le groupe cyclohexane a une
configuration trans. 46 8.
2-(4-cyanoph6nyl)-5-(4'-(trans-4"-propylcydohexyl)-phenyl) pyrimidine, ou
2-(4'-cyanoph6nyl)-5-(4'-(trans4'-m4thylcydohsxyli)ph6nyl) pyrimidine, ou
2-(4'-cyanoph6nyi)-5-(4'-(trans-4"-bthylcydohexyl)ph6nyl) pyrimidine, ou
2-(4'-cyanoph6nyl)-5(4'-(trans-4u-butyycydohexyl)phenyi) pyrimidine, ou 6
2-(4-cyanophenyi)5(4'-(trans-4"-hexylcydohexyi)-phenyl) pyrimidine, ou
2-(4-cyanoph6nyi)-5-(4'-(trans-4"-hexyicycdohexyl)-ph6nyi) pyrimidine, ou
2-(4'-cnophenyi)-5-(4'-(trans-4"-octylcydohexyl)phenyl) pyrimidine, ou
2-(4'-cnophenyl)-5-(4'-(trans-4"-onyicydohexyl)phenyl) pyrimidine, ou
2-(4'-cyanoph6nyi)-5-(4'-(trans-4"-nonyicyclohexyl)-ph6nyl) pyrimidine, ou
2-(4p-cyano-3'-luorophenyl)-5-(4-(trans-4"-propylcydohexyl)-phenyl)
pyrimidine, ou
2-(4'-cyano-3'-fluorophenyl)5-(4'-(trans-4-methylcydohexyl)-phenyl)
pyrimidine, ou 



2-(4'-cyano-3'-fluorophenyl)5-(4'-(trans-4 -ethylcyclohexyl)-phenyl)
pyrimidine, ou 39    EP 0 391 591 B1 ev4
2-(4'-cyano-3'-fluoroph6nyt)-5-(4'-(trans-4"-butylcyclohexyl)-phhnyl)
pyrimidine, Cu
2-(4'-cyano-3'-fluoroph6nyl)-5-(4'-(trans-4".-pentylcydohexyl)-ph6nyl)
pyrimidine, Cu
2-(4'-cyano-3'-fluoroph6nyl)-5-(4'-(trans-4f1-hexylcydohexyl)ph6nyl)
pyrimidine, Cu 5         2-(4'-cyano-3'-fluoroph6nyl)-5-(4
'-(trans-4M1-heptylcyclohexyl)-ph6nyl) pyrimidine, Cu
2-(41-cyano-3'-fluorophenyl)5-(41-(trans-4rr-octylcyclohexyl)-phenyl)
pyrimidine, Cu
2-(4'-cyano-3'-fluorophhnylf5-(4-(trans-44"-nonytcyclohexyl)-phhnyl)
pyrimidine, Cu
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4rr-d6cylcydohexyl)-ph6nyl)
pyrimidine, Cu
2-(4'-cyano-3',5'-difluoroph6nyl)-5-(4'-(trans-4'.-propylcyclohoxyl)-ph6nyl
) pyrimidine, Cu 10
2-(4'-cyano-3',5'-difluoroph6nyl)-5-(4'-(trans-4-r-m6thylcyclohexyl)-ph6nyl
) pyrimidine, Cu
2-(4y-mdno-3e,5C-difluoroph6nyl)-5-(4U-(trans-4n-6thylcyclohexyl)-phenyl)
pyrimidine, ou
2-(4'-cyano-3',5'-difluoroph6nyl)-5-(4'-(trans-4"-butylcycdohexyl)-ph6nyl)
pyrimidine, Cu
2-(4'-cyano-3',5'-difluoroph6nyl)-5-(4.-(trans-4'-pentylcydohexyl)-phenyl)
pyrimidine, Cu
2-(4'-cyano-3',5'-difluoroph6nyl)-5-(4a-(trans-4u-hexylcyclohexyl)-ph6nyl)
pyrimidine, Cu 15
2-(4'-cyano-3',5'-difluorophenyl)-5-(4f-(trans-4n-heptylcydohexyl)-phenyl)
pyrimidine, Cu
2-(4'-cyano-3',5'-difluorophhnyl)-5-(4'-(trans-4n-octylcydlohexyl)-ph6nyl)
pyrimidine, ou
2-(4'-cyano-35,5'-difluorophenyl)-5-(4'-(trans-4n.-nonylcycdohexyl)-ph6nyl)
pyrimidine, Cu
2-(41-cyano-3',5'-difluoroph6nyl)-5-(4'-(trans-4'-d6cylcydclhexyl)-phenyl)
pyrimidine, Cu 2-(4'-fluoroph6nyl)-5-(4'-(trans-4"-propylcydohexyl)-phinyl)
pyrimidine, Cu 20
2-(4'-fluorophinyl)-5-(4'-(trans-4"-m6thylcycdohexyl)-phhnyl) pyrimidine,
ou 2-(4'-fluoroph6nyl)-5-(4'-(trans-4"-4thylcydohexyl)-ph6nyl) pyrimidine,
ou 2-(4'-fluoroph6nyl)-5-(4'-(trans-4"-butylcydohexyl)-ph6nyl) pyrimidine,
ou 2-(4'-fluorophenyl)-5-(4~-(trans-4-pentylcyclohexyl)-phenyl) pyrimidine,
Cu 2-(4'-fluoroph6nyl)-5-(4'-(trans-4'.-hexylcyclohexyl)-ph6nyl)
pyrimidine, ou 25
2-(4'-fluomphenyl)5-(4'-(trans-4"-heptylcydohexyl)-phenyl) pyrimidine, Cu
2-(4'-fluorophenyl)5-(4-(trans-4"-octylcydohexyl)phenyl) pyrimidine, Cu
2-(4'-fluoroph6nyl)-5-(4'-(trans-4"-nonylcyclohexyl)-ph6nyl) pyrimidine, ou
2-(4'-fluoroph6nyl)-5-(4'-(trans-4"-d6cylcyclohexyl)-ph6nyl) pyrimidine, Cu



2-(3',4'-dlfluoroph6nyl)-5-(4'-(trans-4"-propylcydohexylph6nyl) pyrimidine,
Cu 30
2-(3',4-difluorophenyl)-5-(4'-(trans4"-methylcydohexyl)phenyl) pyrimidine,
Cu 2-(3',4'-difluoroph6nyl)-5-(4'-(trans-4"-6thyicydoheXyl).ph6nyl)
pyrimidine, ou
2-(3',4'-difluoroph6nyl)-5-(4'-(trans-4"-butylcydohexyl).ph6nyl)
pyrimidine, ou
2-(3',4'-difluoroph6nyl)-5-(4'-(trans-4"-pentylcyclohexyl)ph6nyl)
pyrimidine, ou
2-(3',4'-difluoroph6nyl)-5-(4'-(trans-4"-hexylcydohexylk)ph6ny1)
pyrimidine, Cu 35
2-(3',4'-difluoroph6nyl)-5-(4-(trans-4"-heptylcyclohexyl)-ph6nyl)
pyrimidine, Cu
2-(3',4'-difluorophenyl)-5-(4'-(trans-4".-octylcycdohexyl)-ph6nyl)
pyrimidine, ou
2-(31,41-difluorophenyl)-5-(4'-(trans-4"-nonylcydohexyl)-phenyl)
pyrimidine, Cu
2-(3',4'-difluoroph6nyl)-5-(4'-(trans-4"-decylcyclohexyl)-ph6nyl)
pyrimidine, ou
2-(3',4,5'-trifluoroph6nyl)-5-(4'-(trans-4".-m6thylcyclohexyl)-ph6nyl)
pyrimidine, ou 40
2-(31,4j5'-trifluorophenyl}S(42-(trans-4"-6thylclohexyl)-phenyl)
pyrimidine, ou
2-(3',4,5'-trifluoroph6nyl)-5-(4'-(trans-4'-propylcyclohexyl)-ph6nyl)
pyrimidine, ou
2-(3',4',5'-trifluoroph6nyl)-5-(4'-(trans-4"-butylcydohexyl)-ph6nyl)
pyrimidine, Cu
2-(3',4',5'-trifluoroph6nyl)-5-(4g-(trans-4"-pentylcydohexyl)-ph6nyl)
pyrimidine, Cu
2-(3',4',5'-trifluoroph6nyl)-5-(4'-(trans-4"-hexylcydohexyl)-ph6nyl)
pyrimidine, ou 45
2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4-heptylcydohexyl)-phenyl)
pyrimidine, Cu
2-(31,41,5-trifluorophenyl)-5-(4^-(trans-4"-octylcydohexyl)-phenyl)
pyrimidine, Cu
2-(3',4.5'-trifluoroph6nyl)-5-(4'-(trans-4"-nonylcydohexyl)ph6nyl)
pyrimidine, Cu
2-(3',41,5-trifluorophenyl)-5-(4'-(trans-411-decylcydohexyl)phenyl)
pyrimidine. 50    9.  Composition de cristaux liquides caract6ris6e en ce
qu'elle comprend au mains un des d6rives de la py- rimidine revendiqu6s
dans une quelconque des revendications pr6cedentes. 10. Composition de
cristaux liquides selon la revendicatbon 8, caract6ris6e en ce qu'elle
comprend de 3 a 20% en poids d'un Cu de plusieurs d6rives de la pyrimidine
revendlques dans une quelconque des revendica- 55         tions I a 8. 40
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