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45  where
d : thickness of liquid crystal layer,
& : dielectric constant in vacuum,
K1, K22 and K3 : 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 Ae.
50 Liquid crystal compounds used so far for raising the upper limit of the practical temperature range, for ex-
ample:
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B35 crystal conpositions prepared b¥ @8%?"8? a plurality of nematic liquid
crystal conpounds or anal ogous com f) e currently used to satisfy

tthe above requirenents. The lower limt for the practical tenperature range
(requirenment (2)) can be reduced by. t4i pent he—~ati o between each of the
Ingredients in a liquid crystal B ~u€;|,l'|;’ ‘:@, th‘f an eutectic mxture.
The upper limt can be |ncreased by including rn the |IC|UId crystal
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with the other liquid crystal .conmpagnds._/Accord- ingly, they do not
Iincreasé® the upper |imgt @; S @ @ her, although yhe above two

C ounds have | arge As, ey “-ofil edire€ Vit h by a relatively small anount
because of their great el astic constant. onsequently it 10 cannot be said
that they are particularly satisfactory corrpounds as far as reduction of
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Accor di Bg tgeneiformagect of the present invention there is prowg

pyrimdine derivative represented by the general formula: Y e[rr]
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“25 twhere R represents a straight ghaidl«g{gy! 9roup with 1 to 10 carbon
atons, X represents F-or CN, Y and Z represent, respectively, Hor F, and
7t he dycl ohexane ring has a trans arrangenent. According to another aspect
of the present invention there is provided a |liquid crystal conposition
com prising at |east one pyrimdine dérivative according to the present

I nvention. The pyrimdine deriyaiiv, ccording to the present invention may
be repr"'esent ed by @d @ @ @- I general( formil)ae: [err] EP O
391 591 B1 F 5 Y r | 10 Pyrim di ne derivatives
according to the present invention havie extrenely high NI points as shown
in Table 1 below. Further, pyrimdine derivatives, in particular, the

conmpoungls r epyradiideiatiés Ad36diBRB e tresenOfivahtion Rave dxtidely RigrNEDpoiidds showa in ablee
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t enper at ur e Acdogingig. ids possidarto dbtail & iid\cHistab@pdsiibmbaviny a Bigichipper limit fy thie piacticale
deri vat i veterapetature rangp dno atdwairipngoeitageé (VI by aduing a pyrimdinerdedvativeatdordingthe présenta
conventts onieNentiparineg small kinejot to a conyentianal meonaticiigiuit crystal cdredosidonl 20 deri vati ves
according to the present invention, and a liquid crystal conposition having
a wide practical tem 50 perature range and a | ow driving voltage can be
obt ai ned by adm xi ng, for exanple, ,la'ﬁ%/rg di ne derivative according to the
present invention with one or more Ot the foll owing types of Iiquid crystal
conpourfd: [err] 1 EP 0391 591 Bl R
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There are no particular restrictions as to the liquid crystal compounds that can be admixed with pryimidine

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 pyrimidine derivative
according to the present invention with one or more of the following types of liquid crystal compound:



EP 0 8391 591 Bl R 10 H, ForCl. Pyrig;gg¥ﬁ?gggivatives according to the
present invention have a good conpatibiTiTy with conventional lig- uid
cryst&l conpositions and can be mxed therewith within a range from1 to
30% bywei ght of t he conventional |A4quig-crystal conposition. A preferred
range |s from3 to 20% by wei ghi'dering the possibility of 35
crystalljsation at |ow tenperature. FOTther, when a pyrimdine derivative

according to the present invention is adm xed with a conventional liquid
crystal conposition, a wider practical tenperature range and | ower driving

vol tage can, of course, be atiai 1 xing a single pyrimdine
derivative, but the effect is HQEE}2§§§§thing a plurality of pyrimdine
derivatigyes together. In particular, ifVit Is intended to add a pyrim di ne
derivative according to the present in- 48 vention in an amountwhich is

nore than 10% bywei ght, itisdesirableto use a pluralityof pyrimdine
derivatives in adm xture since the use of a single pyrimdine derivative

may possi bly cause probl ens fromRa pQi,nt of conpatibility. In the
present #nvention, a pyrimdi z{e oa‘} e ﬁepr esented by the general
formula: 45 [err] 50 where Rirep e a straight chain alkyl group with
1 to 10 carbon atons and the 2yc rixg has a trans arrangenent can
be prepared in accordance with ReactioniSchenes 1,2 and 3 shown below. In
Reaction Scheme 1, starting from 4-(trans¥4' -al kyl -cycl ohexyl) benzolc
cid, 12%i net hyl ami no- 3-di net hyi i mi no-2- (4" -
(trans-4'-al kyl cycl ohexyl ) phenyl ) -8 prapene perchlorate (conpound (8)) can
be obt ai ned by six reaction stReps -‘ '&ﬁon Schenme 2, starting from
4- br omobenzoi ¢ aci d, 4-bronobenzamtdi ne“hydr

p

ogen chloride (com 55 pound
14)) can, be obtained by five meag{i

_ I n Reaction Schene 3,

2- (4' -cyanophenyl ) -5- (5" -(trans-4\- cycl ohexyl ) phenyl) pyri m di ne
(1-a) can be obtained from conpound” (8) d conmpound (14) in two reac- tion
steps. The outline of the process illustrated in Reaction Schene 1 is as
follows: 6 EP 0 391 591 Bl Reaction_Schenme 1

. EOrOuE

Y R_@@X



5 whete R represents a straight cha'gp %11}% ?gnraoup with 1 to 10 carbon atons
and the cycl ohexane ring has a tran 9 Bhent. 7 EP 0 391 591 Bl Step
¥ 4-(frans-4'-al kyl cycl ohexyl) benzoic acid (conpound (2)) is chlorinated
usi ng thionyl chloride, to obtain 5 (trans-4'-al kyl cycl ohexyl ) benzoic
acid chloride (conmpound (3)). fteg ZeyRy¢Rt,_(3) is reduced in toluene

w th hydrogenated bis (net hoxylgth ‘f& umisodi um to obtain 10

4- (trans®4' -al kyl cycl ohexyl) benzyl al cohol (gormpound (4)). Step 3 Conpound
(4) is chlorinated using thionyl chloride, to obtain

4-(trans-4'-al kyl cycl ohexyl) benzyl chloride 15 (conpound (5)). Step 4

Compound (5) is cyanated using,s m . cyanat g3 i,met hyl sul phoxi de
(DVSO), 0 obtain 4-(trans-4' q{f@ﬂgffﬁ:%r@}yﬁ) phenyl acetonitrile
(compound (6)). Stop 5 Oorrpoqu_@l?:am/g:ro d,i n ethanol using water
and pot assi um hydroxi de and then trafi se X25 hydrogen chloride, to
obtain 4-(trans-4'-al kyl cydohexyl) phenyl acetis acid (conmpound (7)). Step
6 Compound (7) is brought into reaction with Vil shei er reagent prepared
from N, Msdi net hyl f ormam de 30 (DWMF) and phosphorus oxychloride and then
formed into a perchlorate using eous sol ution of sodium perchlorate,
to obtain 1-dinethylam no-3-di 0c2=(¢' - @ 5+ 4' - al kyl cycl ohexyl)
phenyl ) - 1- propene perchl orate (com ad” (8)). The—eutline of the process

t o ang 3@955 50 55
U Y

: " -BENDP

30 where Rand R’ represent, respectively, straight chain alkyl or alkoxy group, X represents F or CN, Y represents
H,ForC1.

U Pyrimidine derivatives according to the present invention have a good compatibility with conventional lig-
uid crystal compositions and can be mixed therewith within a range from 1 to 30% by weight of the conventional
liquid crystal composition. A preferred range is from 3 to 20% by weight when considering the possibility of

85  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 s intended to add a pyrimidine derivative according to the present in-

K/ 40  ventioninanamountwhich is more than 10% by weight, itis desirable to use a plurality of 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:

R}@-Cﬁ (1-2a)

60. 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) benzoic acid, 1-dimethylamino-3-dimethylimino-2-(4'-
(trans-4'-alkylcyclohexyl)phenyl)-1-propene perchiorate (compound (8)) can be obtained by six reaction steps.
In Reaction Scheme 2, starting from 4-bromobenzoic acid, 4-bromobenzamidine hydrogen chioride {(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:



3EP 0391 591 Bl Reaction Schene pbromobenzoi ¢ acid (conpound (9))
is chlorinated using thionyl chl orF58391t§91 Bbt ai n 4- br ono- benzoi ¢ aci d
*(conpound (10)). 50 Step 2 Conpound (10) is brought into reaction with
aqueous ammoni a, to obtain 4-bronobenzoic acid am de (conpound (11)). 55
Step 3 Conpound (11) is dehydrated pd s drigRdmechljori de to obtain

4- br onobenzonitrile (conpound (12))79 EP~0—391 591 Bl Step 4 Conpound
(12) is®brought into reaction with gaseous hydrogen chloride in anhydrous
ethanol, to obtain 5 4- br omobenzi m dat e hydrogen chl oride (conpound
(13)). Step 5 Conpound (13) is reacted in ethanol using gaseous ammpnia, to
obt ai n 4- br onobenzam di ne hydro oride (conpound (14)). Then in
accordapce with Reaction Sche T‘a’v'ﬁsah@rﬁ 3 1%2)rans arrangenent.
Step 1 45 Compound (8) and corrpnén (14) are brought into reaction

usi ng sodi um net hoxi de Sitepanhydr ous St@add@ Lo obtain
2- (4" - bronmophenyl )-5-(4"'-trans-4" | cycl ohexyl ) phenyl ) pyri m di ne

(conpound (15)). Step 2 C OC¢ (3)

75

Step 2 NaA Q0 H ,

(0C 2 K 4 0CH 3 ) 5 /

9 ® @'CH;;

% Step 3 J, socyg,
" RO CH, co  (5)
o Step 4 | NaCX./DHSO
- | R CH2 CN (5)
Step 5 L.Kom, i 5 o/Etou
2.1CQ
O e : LWV
~ RCH)KO)-cnz coon (1)
Step ¢ L.DMF , POC g 4
® 2.NaC ¢ 0
oy CU-H(CHls ) ,
® RC/ (8
Cw (el ) \
coos

where R represents a straight chain afkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a
trans arrangement.



°50 Conmpound (15) is cyanated s m_x %ure of N-nethyl-2-pyrrolidinone
(NWP) and copper (I) cyanide and tﬁ%o YV Bhnt conplex is deconposed witth

‘hydrdchloric acid solution of ferric chloride Ill to obtain 2-(4'-cya-
nophenyl ) -8eg1’ - (trans-4"-al kyl cydohexyl ) phenyl) pyri m di ne according to
the present invention. In the present invention, yrim di ne derivative

represent ed Bytransd"afuiedohexyd bangaig asid (mpqupd (2) @00‘399 ES'BQEW‘B!L‘*WH% {o optain 4-

r epr eseht stansst-plyligrehepfierrolprg shiogie,GpmartH to 10 carbon atoms and the
cycl ohexagg #nralg has a trans arrangenment can be produced in accordance with
Reaction s 1, 4 and 5. 1In reaction Scherre 4, starting from

4- bromo- 2- f' roarl‘gg .sredlf % tT% ‘i”&h tLo O)ran‘?n‘.L%nas% m, 3o obtah d' ne
OUﬂ

hydrogen CIIL'% SR CosY! €ps.
Reaction SC rom om p corrpound (20)

2-(4' -cyan € 3- fl uorophenyl)-5- (4" - (trans 4" - al kyl cycl ohexyl ) phenyl )

pyri m di ne&f is obtained by two reaction steps. The outline for the
process |||U$:Bih Adl4) 1B clirtaibd Rihg SGdMAEROAbe] 8 oifin 4-Rlah ¥ Saikyidyio hieRGE e
4 15 [e,gr](compoE,%‘ze,)(:’,)Ql 591 B1 St ep ? Conmmer ci al |$ avai | g%ﬁemﬁ%%

4- brono- 2-fluoroaniline (conmpound (16)) |Is cyanated by using copper (1)
cyanide 5 step# NVP and the resultant copper conplex is deconposed with

et hyl ene diam ne (EDA), to obtain 4-am no-3- fluorobenzonitrile (conpound
(17)). Stop Zorpound (5) is Cranptediwsihg Eddiym cysnateoin digrethgchulplrixide {(QMSO)itaghtairf 6 (trandsd)-
usi ng revt r dfieieycldhxit) bran acaliniiiie (comgaund B)pre- pared from sodiumnitrite and
oncentrated sul phuric acid in glacial acetic acid and then brom nated
using cop-Sef (|) bromide in hydrobronic aci d to obtai n

4- br ono- 3-fl uor obenzonitrile co ound (518;2 “p
Compound (6) is hydrolyzed in etha ol using water and potassium hydroxide and then neutralised with

25  hydrogen chloride, to obtain 4-(trans-4'.-alkylcyclohexyl) 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
(Y perchlorate (compound (8)).
The outline of the process illustrated in Reaction Scheme 2 is as follows:-



15 Cohpound (18) is. brought into rﬁﬁgggo% ﬁ%&h gaseous hydrogen chloride in
anhydrous ethanol, to obtain 4-bronD- 3958 benzi m date hydrogen chlori de
~Fconpbund (19)). Step 4 20 Conpound (19) is brought Into reaction with
gaseous ammoni a in ethanol to obtain 4-bronp-3-fluoroben- zam di ne hydrogen
chloride (conmpound (20)). Then in ggsetfshcCschbhmd Reaction Schenme 5: 25

-. Reacti on Schene 5 [err] F where R represent

a straidht chain alkyl group with 1 to 10 carbon atons and the cycl ohexane
ring has a trans 55 arrangenent. Step | Conpound (8) and conpound (20) are
reacted by using sodi um nmet hoxi dg—kn anhydrous nethanol, to ob- 12 EP O
391 591 Bl tain 2- Br COOH (9)

(4' -bronp-3' -fluorophenyl)-5-(4"'-{trans-4"-al kyl cycl ohexyl ) phenyl)
pyrimdine (conmpound §t&p ). 1Step 2 30Cogpgund (21) was cyanated by using
copper (1) cyanide in NWP and the¥resul tant copper conplex is deconposed in
a hydrochloric acid sol utiorBof- cccml(g)gi de I'l'l, to opf@n
2-(4' -cyano-3' -fl uorophenyl)-5- (4 (trans-4"-al kyl cycl ohexyl ) phenyl)
pyrimdime (1-b) according to the|pngseniyqynvention. In the present
invention, a pyrinid%Q%pgerkvativ represented by the general formula: 10
[err] 15 F where R represents a
straight chain alkyl group with 1 to 10 carbon atonms and the cycl ohexane
ring has a trans arrangenent, can be produced in accordance with Reaction

chemes?, 6 and 7. In Reaction enme 20 6, starting from
6;di fl uoroaniline, 4-bromB3XOi ¥ W®MeFan di ne hyfirbgen chl ori de
(conpound (27)) is obtained by fi reaction steps. In Reaction Schene 7,

starting from conpourdt§®) ahd co 8u0dg(37), 2-

® B r-@- CN (12)

l C o, il s O-lCE (g)
% Step % JLI |
~ Br @- C (13)
' AN
35 0Co 11 s
Step .
Nlits (g)/C 2 1 s Ol
U w \ /fN“
Br C } licy (14)
<0 €.
N4
45
Step 1
4-bromobenzoic acid {compound (9)) is chlorinated using thionyl chioride, 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)).



. copper conp

{4' -cyano-3', 5. dlfluorophenyl) 5- (ép 5 rgfﬁ 4" - al kyl cycl ohexyl ) phenyl )
pyri m di ne (1 c) is obtained by two r 391321 8 steps. The outline of the
proceds illustrated in Reaction Scheme 6 is as follows:- 25 30 35 40 45 50
55 13 EFStep 4891 591 Bl Reaction Scheme 6 5 F [err] 55 Step 1 Conmerci al
avail abl e 2,6-difluoroaniline (corrpound (22) % IS bromnated in chloroform
usi ng br om neCPPPOEmE r'?é?é’ﬁ'i‘fé‘“bﬁ”é%?‘f"?h 93peous Y8'°€R5‘t°a'Pﬁ'f’° in anhydrous ethanol, to obtain
4- br omo-%2, 6-YPPEH YR HREenIgs SemacL S S EP 0 391 591 Bl Step 2
Compound (%ﬁé’ LS cyanated in NVMP using copper (I) cyani de and the resultant
X 1s decom 5 posed with EDA to obtain

e o eSOt o SORPOMIL b, o DR e RPRIR Bis

convert g8 i dioRae (bon usi I'trosy rogen su

from NaNO2 10Theﬁﬂ¢ao€d?&ﬁ&mltrh%%o§éﬂhmé’§' c acid in glacial acetic acid and
then brom nated using copper (1) bromde in hydro- bromc acid, to obtain

4- br ono- 3, 5-di fl uorobenzonitrile (conmpound (25)).

Reaction Scheme 3

15

l_\l 2.
| ) y CH-N(CH,) HN \
\/ = \ @ Q (@ HCg | /C -@- Br (4
CH=N(ClH3),C1 04 H, N
.| . |

NaOCH; /CH; OH

\\'4
. @@ w
W, 1.CuCN/NMP
Z-Fecﬂa HC.Q/HzO

R BO@@r a-v

K-/ 40  where R represents a straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a
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)phenyi)pyrimidine (compound (15)).

Step 2
50 Compound (15) is cyanated in a mixture of N-methyl-2-pyrrolidinone (NMP) and copper () cyanide and
the resultant complex is decomposed with hydrochloric acid solution of ferric chloride 1li to obtain 2-(4'-cya-

nophenyl)-5-(4'-(trans-4"-alkylcyclohexyl)phenyl) pyrimidine according to the present invention.
In the present invention, a pyrimidine derivative represented by the general formula:

R:}@(:N (1-b)

10



Step 4 15 .Conpound (25) is reaﬁ;ggggg gaseous hydrogen chloride in
anhydr ous ethanol to obtain 4-brond | uor obenzi m dat e hydrogen

¢hl ort de (conpound (26)) SteE 5 20 Compound (26) is reacted in

et hanol wi t“I‘i‘eGa{%@B'G?" rﬂﬁﬂﬁ'ﬂ'& ﬂ"bﬂ“@!bﬁf'eHPrY‘"th‘tS‘? n gofs Fﬂddb?@ﬂm%"m bas a

hydr ogen cHF’BTﬂF’&’é‘g I’ﬁi gom ﬁe"’ Rfe%g‘:oamgqu a%tll S Scﬁ‘n

7: 25 Reactjo A -
. n -

O oa oo oo e PR i*“ 5@ “ﬁg S %‘IZ@%H&%@%E% L R

SRV o ﬂg‘l ‘° TR el PRSI AU BRI+ 16 b

tain
2-(4' -brpno-3',5" -difluorophenyl)-5- (4 (trans-4"-al kyl cycl ohexyl ) phenyl)
pyri m di ne (conpound (28)). Step ound (28) is cyanated by using
copper (I) cyanide in NWP andgﬁﬁstipgngphﬁmernﬁper conplex is de- 10
conposed in a hydrochloric acid solution of ferric chloride Ill, to obtain
2-(4'-cyano-3',5" -di fl uorophenyl)-5-(4"- (trans-4"-alkylcyclohexyl)phenyl)
pyri m dise (1l-c) according to the present invention. In the present
invention, a pyrimdine derivative represented by the general fornmula: 15
R [err] where R represents a straight chain

al kyl group with 1 to 10 carbon ato wnd t he cycl ohexane ring has a 20
trans arrangenment, can be pr#Hdycyd ' opdance with Re gpons Schenes 1,
3land 92| n Reaction Schene 8, start4Jig from 4-fl uorobenzonitrile,

f | uor obenzam di ne_hydrogen chl orpdel (cqaygp(31)) is obtained by two
reactlon steps. In Bragtiog Schenme 9,
conpound (31), 2-(4'-fluorophe- 2. E
nyl)-5-(4' -(trans-4"-al kyl cycl ohexyl ) hénJVB pyrimdine (1-d) is obtained

by one Peact i on step. The O§H|IW9 OQ:]}G g&gﬁgss |IIustr?i?9 in Reaction

starting from conpound (8) and

Schene 8 is as foll ows: eatti o
. F I.NaNO 2, I 2 SO /

Step 2
| %0 Cil 5 COOll
'\/.
2.CuBr/IiBr
N B r _@_ CN (18)
Step 2 - F
G o C .1l s OI. HCY (g)
, M- nicg
B r —@ c (19)
- \
F 0C, Il s
50

NHs (g)/C o U s Ol
Step 4 NIl

. / '
55
B C } ucg (20)
o
T 1 '



55 St'op 2 Compound (30) is brought nto reaction with gaseous amonia, to
obtai n 4-fl uorobenzam di ne hydrogené % PR (compound (31)). 16 EP O
391 591 B1 Then in accordance with Reaction Scheme 9: 5

Reaction &he 9 [err] where R represents a straight chain alkyl group
with 1 to 10 carbon atoms and the cycl ohexane ring has a 25 trans
arrangemnent,. eérP&"@c?rﬂS'G ptifing (companad (A6)} ia exanates! by ysiegrriaprer B gyanide
met hanol® bg’n %eq’a? ﬁ&,l OMRIRX is degomppgeq with Etbmlqﬁﬂ“"e (EDA), to obtain 4-amino-3-
2-(4' -fluo 8%’%"@?1 TEPUG (1 hs- 4" - al kyl cycl ohexyl ) phenyl ) pyri mi di ne (1-d)
accordi ng e present invention. In the present invention, a pyrimdine
derivative ré’present ed by the general formula: 30 R

[e”] 3 Compo! nd (17) is converted iazo form b nit ele H ents a
f;[ Lgl ﬁgts g g'}egg? ﬁéfm%r%d%n%:ﬁ Iieﬁgﬁ a &%Foﬁ; é{f ?Qﬁfgl: a%s gﬁaﬁ% &%ﬂﬁ gﬂegﬁmﬁ cop-

m nmmﬁléac
Schenes 1, plO( and 11. In Reactlor? S'c hene 10 startl ng rom 18)
3,4-di fl uorsedpsnzonitrile, 3,4-difluorobenzam di ne hydrogen chl oride
(conpoursd (34)) is obtained 40 by two reaction steps. In Reaction Schene
11, starting Campnond¢tepis brodght fjo redatibnGvitigaecud hydidgen chlorkiein aflhydi@its ethanol, to obtain
f | uor ophenibyonie-filiorobaneignitate hydrageh ghictide (corhpaind Qgenyl ) pyrim di ne (1-e)
according to the invention is obtained. The outline of the process
iIIustrslot e®tdp# Reaction Schene 10 is as follows: 45 50 55 17

\k/ Compound (19) is brought into reaction with gaseous ammonia in ethanol to obtain 4-bromo-3-fluoroben-
zamidine hydrogen chioride (compound (20)).
Then in accordance with Reaction Scheme 5;
25
Reaction Scheme 5
CH-N(CH;)
_ y 3) EN
0 RAHXOrC o © ® HCQ | C-@Br (20)
-/
\_ CH=N(CH 3),0) 04 Hy N F

|

* . Step 1 i
f NaOCH; /CH, OH
v SACROLCROLE @
Step 2 F
o [.CuCN/NMP
2.FeCls HCJ

} R@>@CN (1-b)

F

where R represent a straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a trans
85  arrangement.

Step 1

Compound (8) and compound (20) are reacted by using sodium methoxide in anhydrous methanol, to ob-

12



EP O 391 591 Bl Reaction Schene 10 CN

(32) 10 30 EPE:M 591 5?r] Stop 1 Commercially
available 3, 4-difluorobenzonitrile (conpound (32)) is reacted using gaseous
hydr ogen cHEBRi @eProme-Fnfiusrephenyl-Sd4 ienertt-alkylsyaaheadrheni) pyrimidive (eamppund £21h dat e
hydrogen chl oride (compound (33)). 35 Step 2 Conpound (33) is brought into

reacti o(r;ivm aseous ammnia in ethanol, to obtain 3 4-di fl uor obenzamn -
di ne hydtogen chlor c u acc nce
Egi&ci[_lgo?cﬁlgheﬁg ed :rllg yd hloric a:f: Zﬂ?u% ﬁ?ﬁ%ﬁﬁds (inf &icyan %{Eﬁm;i’?}&(ﬁ

lohexyl)phen imidine {1-b th t
d) F where gnetm; c‘:'ﬁe )lz gﬂyr Lme )accréfrkgéo eprese" m rf;?ﬂ,ml 0 10 carbon

atons ang the cyc exane r'in as a trans arran 1 Conpound
(8) and corrpound (34) are brought Into r%actlon usi ng SOdI um rret hoxi de in
anhydrous me- 30 thanol, ta obtaln

2-(3",4"-difluorophenyl) a cycl oh | ) phsnyl) pyrim dine
(1-e) accordi ng to thé e t I(ﬁq he pre(sa()e(xt E@entlon

pyri m disne derivative represented by the Egener al formula: 35

where R represents a straight chain atkyl 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:-

13



F 40 where R represents a straight Elbélbzﬂﬁf@ Q/I group with 1 to 10 carbon
atons and the cycl ohexane ring has a rangenent, can be produced in
accordance with Reaction Schemes 1, 12 and 13. In Reaction Schene 12,
starting from3,4,5-trifluorobepzonifrile, 3,4,5-trifluorobenzam di ne
hydrogen chloride (conpound (373%3¢tien SgheReaf by two reaction steps. In
Reacti on. Schenme 13, starting from conpound (8) and conpound (37), 2-

(3,4 ,5 -trifluorophenyl)-5-(4"'-(trans-4"-al kyl cycl ohexyl ) phenyl)
pyrimdine (1-f) is obtained. The outline of the process illustrated in
Reaction Schenme 12 is as follows: 50855 EP 0 391 591 Bl Reaction Schene
12 5 10 Flerr] Stp 1
3,4,5-twe fl uorobenzonitrile (gpnpqyn 5)) is brought into reaction wth
gaseous hydrogen chloride in an? rous ethanol, t©2&btain

3,4,5-trif|uorobenzinidate.hydrogengc Igride oqﬁound (36)). Stop 2
Conpound (36) is reacSedpnith a gaseoys“h {Gll&thanol to obtain
3,4,5-trifluorobenzam di ne hy- 40 rdgen chloride (conpound (37)). Then in
accordaffce with Reaction Schenme 13: 45 50 55 20 EP 0 391 591 Bl Reaction

Scheme 13
f2 N Br (23)
, 20 Step 2 Fl/ 1.CuCN/NMP
\
— FV 2.EDA
25
F 1 1.NaNO 2, 1l , S04 /
S
rep 3 Cit 3 coon
, ¥ v 2.CuBr/liBr
\/:

- F

Step .4 F C 2 s Ol "C.Q (8)
K/ - F y Nil - licg
BT @'c
°\ (28)
. F
. 0C, H
Step 5 . NI 3 (g)/C 2 Il 5 Ol
FV NIl
50 r d |
Br -C\\ } ucy (27)
. F Nil ,
55
Step 1

Commercial av_ailable 2,6-difluoroaniline (compound (22)) is brominated in chloroform using bromine in
the presence of pyrimidine to obtain 4-bromo-2,6-difiuoroaniline {compound (23)).

14



‘5 [eFr] where R represents a strai EPB ‘f‘h‘ﬁia al kyl group with 1 to 10 carbon
atons and the cycl ohexane ring hasa ¢ 5rrangement. 25 Conpound
(8) and conpound (37) are reacted using sodi um et hoxi de i n anhydrous

met hanol t#eBdt ai n

2-(3',4",5 -tr|fI uorophen I\&: -(trans-4"-al kﬁl cycl ohe@/ (ghenyl
pyri mi di ne %‘ tef’B‘ NMFeusing enpaerdD eyAnide A0 the Fpuitants Wik is decom-

i nventidn ‘1“" @Dé}?)?bﬁ sYninst- Sdifupsbpnzonttite (cPmppynd G485 er ence to the

fol |l ow ng |l es. 30 EXAMPLE 1 Process for producing

1- di et hyl 0- 3-di net hyI i m no-2- (4' - (t rans 4" - propyl cycl ohexyl ) phenyl ) - 1-

bropene_per cighg &zﬁa s foﬂrab uiing it r}m ﬁaﬁs ned Jo%n
4- (trang-4 ndraaé) e ﬁé@ i gﬁ* &Fﬁ: n{f ool )
of [err] fQbmib &stbro :?@&ﬁu niéﬁi%co nder red

pressure and the re5| due was subj ect ed to d| S- t|| at| on under reduced
pressure [Swps3.0 mHg), to obtain 133 g (0.50 nol) of

4-(trans-4' - propyl cycl ohexyl) 40 benzoic acid chloride. Step 2 100 cnB of
t ol ueneswas @deipdind @5)istBacled Lsifg qabeols hdrsgdn@hitiRie & atifididlis @Man6IAB biA&ikl4-Brgmé-5,5-
[err] to whifiwkobdrdinidateHYdrbgbneblbride (orbpdubd @6)5- 4' - pr opyl cycl ohexyl ) benzoic
acid chloride was add- ed dropwi se while stirring at such a rate to cause
noderate r8epbixi ng 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

t emper &2 ur e, CamepPusBe)dsipadadin alffanel witt easequa prmonify roblein Hbrdme-Secdiftporbengareiding o
wi,ce vol urogenchigidedermapsd@e. The tol uene | ayer was separated and the
aqueous Iayerﬂ%"@ﬁ?‘?%‘é‘ﬂ‘%ﬁ?‘@ésﬂeﬁég each time with 100 [err]of tol uene
and the toluene 50 |ayers were washed with 10% hydrochl oric acid and

wat er . ToI uene was distilled off under reduced pressure and the residue was
subj ect %Zd to distillation undere & €elide bdHamesune (150[err]C/ 2.5 nmHg), to
obtain 114 g (0.49 nol) of 4-(TTrans-& -propyrcycl o-hexyl)-benzyl al cohol.
Stop 3 55 114 g (0. 49 rml%: %4 (trans 4 propylgml ohexyl) benzyl al cohol
was di ssolved in 107 c 1.05%%0ol ) of SOC[ err] Nef | ux over a warm
wat er th fLorfiv s Excess SOC was d stil I ed under r educed
pres- g‘ﬁre nd\Eh Q re@i due wd@ \A@heoﬂﬁlgth 0%6)@1 oBir d&/d and
water. Chl or of orm was d| sé 55@&1335 under reduced préssuréeand the residue
was subjected togdistill 4reduced predburhe (147¢/ F0 nmrHg) to 21

35 ¢ NaOCH; /CH; OH
Step 1 . F
p
Lo R @@Br an
Step 2 F

I.CuCN/NMP

“© 2.FeC; HCY
. \/ F
. @@ EHen a-o

85 where R represents a straight chain afkyl group with 1 to 10 carbon atoms and the cyclohexane ring has a
trans arrangement.
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'EP O'391 591 Bl obtain 114 g (0.45 mol) of 4-(trans-4'-propylcyclohexyl)
benzyl chloride. Step 4 5 114 g (0FR8 3% Bdy

*4- (trans-4'-propyl cycl-ohexyl )benzyl chloride, 27 g (0.55 nol) of NaCN and
113 [err] $pDVSO were heated to 140[err]C by a nantle heater with
stirring. The reaction product was cooled to roomtem perature.400 cnB of
wat er was ad@eapouph(8hand genapound:(27) are dctedhirvaeing sodiur methaxide in gnyidrags mpthanghtaohs of
chl or of &r mialRd4 {brRnoch P wiflyeraphenyl) B4 ansdi-alkyjeyashewyatienyh PYiding eareperndd?®le aci d
and water. Chloroformwas distilled off 10 wunder reduced pressure and the
resi due vva§ Eﬁbj ected to di stl IIatl on under reduced pressure (155[err]C/2 5

nmHg), to obt %I n Jlé)&s)qséyo 44 y of 4 r rPeyl (;59% ohex en
erly

cyanide, Ste
‘E 9érmul thanol was

o
O

benzyl fcya{gﬁosw% loncic% ?&% '"Zﬁg,dlf‘é’@ LkL Ue was dissolved in 300

et hanol

distilled of under re- ﬂcae r'pressure an‘c’félS E@@r esi

cnB of water, which was poured into 300 cn{err] of concen- trated

hydr ochjsori c acid an 0 OSI ed crystals were filtered and
washed with cold wat @'@S@g e crysta 15 5ed X rom net hanol to
obtain 112 g (0.43 nol).of 4-(tra - propyl cycl ohexyl ) phenyl 20 acetic
acid. Step 6 A Vil snei er reagent was prepared by adding 197 g (1.3 nol) of
POC13 dr opwhes<R reptesentsia’stapight:h@n atkyl roqf withSt to 1Dbdbon @dine dndtyie tyclehexartelting has a
stirring. Tanstrangement, gan komproddce@ ingedofiank8 witibReactidns Pelemies iedland 9. In Reaction Scheme

- (;t r ans- 48.sparting jrom ¢-Lluerphenrzonilrilg; hréingrebepramiding hydedgen ghieddec{crrpdundi(3t)liscobimined by
ITttl e. Thiwotregstionsiege i Reaglop Schemp P staiting frop compornd(Basd campeynd£31), 264" flyorophe-
80[ err] C f oS Wrensiitaliodcyclehoryphesyikyamiding d) is phtainadcy prerreagtionstePpr essur e

usi ng a_vacudft? Aisp of thtRiccesrdliustaiecp Beagtinn Sspamedds #f#lgws1o0 g of ice and then
di ssol V&d by stirring. Asolution containing 96 g (0.8 m)l) of [err]

di ssolved in 150 cnB of water wasr@aeeibn Gdemeab®ve nenti oned sol ution
with stirring and then cool ed by TCed water. 30  Deposited crystal were

filtered and washed with iced water. The crystals were re-crystallised from
a m xed,sol vent of nethanol and water, to obtain 160 g (0.37 nol) of

1- di met hyl am no- 3-di met hyl i ng.n ~krans-4"-
propy! cycl ohexyl ) phenyl ) - 1- ﬁo@?)%#im or ate. EXAI\/P@EQ)Z 35 Process for

produci ng 4-bronobenzam di ne hydfogen chloride (Reaction Schene 2). Step 1
40 101 g (0.5 nol ptep 4- Br ohpbenzoic acid was refluxed in 73 cn8 (1.0
nol ) ofssSOC[err] for three hoursfon a NI
W / :
F-<::>—C } licg (30)
(U Step 2 N
40 , © 0C; Il s
NH
F<Oyc_ =~ )1 EL B
\ .
NH,
50
Step 1

Commercially available 4-fluorobenzonitrile (compound (29)) is reacted in anhydrous ethanol using gas-
eous hydrogen chioride, to obtain 4-fluorobenzimidate hydrogen chloride (compound (30)).

Step 2

Compound (30) is brought into reaction with gaseous ammonia, to obtain 4-fluorobenzamidine hydrogen
chloride (compound (31)).
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ar m'wat er bath. Excess [err] was distilled off under reduced pressure on
the warm water bath by using an aspFi %35 8b obtain 108 g (0.49 nol) of
34- br ohobenzoic acid chloride. Step 2 45 Wiile vigorously stirring 330 cnB
(4.9 nol) of thenincsaseardaneedvith eastiosScheme®i a on an iced water bath, 108 g
(0.49 nmol) of 4-bronmobenzoic acid chloride was added dropwi se for thirty
m nutes. The resultant crystals were filtered, washed with water and then
re-crystfl | i sed from acet one, Reactbpni §cheme (9. 44 nol) of 4-bronmo- benzoic
acid amde. 50 Step 3 88 g (0.44 nol) of 4-bronobenzoic acid am de and 320
[err] (4.4 nol) of [err] were refluxed on a warmwater bath for ten hours.
Excess [err] was distilled off on a warm water bath under a reduced
pressur

by 55 usi ng an pi,/ator and the resid s re-crystallised :
from rret%hanol , to obtain %@k@i& mol ) - of 4-br oﬁﬁﬂ\%e@zoni trile. 22 EP

0 391 591 Bl St 4 9 40.37 nmol) of 4:bro nzonitrile issglved in
93 cnferr] ofRME ®enz&he and @3 g@{ erﬁf&ﬁf an- S/C ﬁ@'ogé e@ﬂﬂanol,
whi ch was saturated with b eﬁ@ rygéggen chl ori.de d&i ed with concentrated
sul phuri;g acid while stirria@@ ablifdi ced water bHnMNand tthn left at a

[

tenperature |ower| than 5[err]C for two days with.the re- actijon vessel
tightly seal ed. orvent 1n e reactron mxture was distrlled off under
reduced pressure and the residue was|ie-cyrys i se o] thanol to obtain
86 g (0.32 nol) of 4-bronobenzini dat hdec?gbar{'lgql ({(rjchrﬂg 10 Step 5 86 g

('\0.,32 ma4 ) of 4-bronobenzi nid h_oride was added tcie24 cnerr]
stirred at room(t '"nﬁ&rature

t hanol saturated with S€E 3
overni ght. About one half of the volunme of the ethanol was 15 distilled
off and the resjdual solution was re-crystallised, to obtain 57 g (0.24

mol ) of 64_ gfhanga'@wf%?msm straioh{ ghainglieygsopp with 4tq Hhecarbpryatams gnd Shexgyclohexape dagshes gr
DO AR b B (51 e ol BBl S B b B B e,
o(bgm 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:

~ RQ}@-F (1-e)

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,
b starting from 3,4-difluorobenzonitrile, 3,4-difluorobenzamidine hydrogen chioride (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)-6-(4'-(trans-4"-alkyicyclohexyl)phenyl) pyrimidine (1-e) according to the invention is obtained.
The outline of the process illustrated in Reaction Scheme 10 is as follows:
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Schene 3). Step 1 25 6.9 g (0.03 rmg of sodi umwas dissolved in 100
[err] of anhydrous methanol, to whi ERO31$94Bt0 01 nol) of

1-di nkt hyl am no- 3-di net hyl i m no-2-(4' -(trans-4"-propyl cycl ohexyl ) phenyl) - 1-
propene perchlorate and 3.5 g (19.015. ol ) _.of 4- nobenzam di ne hydr ogen
chloride were added and left o at 60[err]C for five
hours. Methanol in the reaction product was distilled off and the residue
was extrfcted with chloroformwith addition of water and then washed with
water, and the chloroformwas distilled off. The residue was re- 30

crystallised fromchloroform to o ({n 3.3 g (0.008 no|) of
2-(4'-brom)phenyl)-5-(4'-(transE4 pylcc%lohex- yl) yl') pyrimdine.
Step 2 3p 3.3 g of

2- (4' - bronophenyl )-5(4' - (trans-4T propyl - cycl ohexyl ) phenyl pyrinidine and
0.9 g (0.01 nol) of copper (l) cyanildewere added to 30 cnferr] of NWP and
refluxed fortwo hours using a mantl ¢ h€atell. s TOIg, rigEtfgn sol uti on was
cooled to 60[err] C andBt%atded tlo a sq¢lution conprising 4.4 9 of [err] of
concent et ed hydrochloric acid and 8 [err]fvwagerpgng then left on a warm
wat er bat h ‘at 60Cf orone hour. Deposited cryétal s were filtered, washed with
water and then treated by sili q@el @wm chromat ogra@(}» by using
chloroform40 as a solvent. The ¢ rof orm was distill of f and the
residue was re-crystallised fromé;a ijed soIUEnt"of acet- one and
g&;{rof@?mto obtain 2.2 g (0.006 nol) of 2%

«(A' - cyanophenyl )-5-(4'-(trans-4"- y ohexyl )nhenyl ) pyrimdine. The
result of measuring the phase trans tﬁﬁgnkg%ﬂ:}t’?ﬁ( %h(ﬁpconpound by DSC was
as shown below [err] S#@Pwheré C.re resentﬁ crystal phase, N represents
nematic phase and | represents isotfopic | ﬁui d phase. Then, the follow ng
conpoun were prepared.in the sa yés those in Exanples 1 to 3.

2-(4' - cyanophenyl )-5- (4" - (trandt A@z@l cycl ohelGd ) pheldd)) pyrim dine,

2- (4' -cyanophenyl )-5-(4'-(trans-4" hyl 8ycl ohexyl ) phenyl) pyrimdine, 55
23 EP O 391 591 Bl 2-(4-cyanopghenyl)-5-Kl>-(trans-4"-butyl cycl ohexyl)
phenyl ) gpyri mdine, 10 [err]

2&/4' -cyanagigenyl ) - 5-(4' - (trans-4"-pentyl cycl ohexyl) phenyl) pyrim dine,

Commercially available 3,4-difluorobenzonitrile {compound (32)) is reacted using gaseous hydrogen
chioride in anhydrous ethanol, to obtain 3,4-difluorobenzimidate hydrogen chioride (compound {33)).

35
Step 2
Compound (33) is brought into reaction with gaseous ammonia in ethanol, to obtain 3,4-difluorobenzami-

K/ dine hydrogen chloride (compound (34)).
' 40 Then in accordance with Reaction Scheme 11:

45

50

55
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20 [err] 2- (4- cyanophenyl )-5-(4' - (trans-4"-hexyl cycl ohexyl) phenyl )
pyrimdine, 2- (4'-cyanophenyl)-5-( ° fF?i'r%" 4" - heptyl cycl ohexyl) phenyl)
pyrinidine, 30 2-(4'-cyanophenyl)-5-(4'-(trans-4"-octylcyclohexyl) phenyl)
pyrim di ne, 2-(4-cyanophenyl)-5-(4'-(trans-4"-nonylcycl ohexyl) phenyl)
pyrimdine, 2-(4'-cyanophenylRe&ckion (3ckems 4"1ldecyl cycl ohexyl) phenyl)
pyrim di ne. EXAMPLE 4 35 Process for produci ng 4- brono- 3-fl uor obenzam di ne
hydr ogefi chl ori de (Reacti ogy-§¢f step 1 40 100 g (0.53 nol) of
4- br ono- f | uor oapni |l i ne (rrﬁnufact%r%d by Al dori ch Cd'{ ar\d 70.8 (0.79 nol) of

copper () o ecr ef l.uxed whi irr N- net hy pyrrolidinone

for three hour s\ regs;ti n sol uté) (aia yogaed[n and/acsﬁél dn c(34)130

[err] of, et hyl ene-di am ne 1,3 err] of water was”add ropwi se with
4 Zellrt i

stirring. The solution was™ e three tines, Femdh time wiFh 200 [err]
of chloroform and then washed sufficiently with water. Chl or!of or m was

distilled off and to distillationjunder reduced
pressure 45 (150C/9 mrHg), to obtailn 55 g (OQAO nol) of

4- am noss3- f | uor obenzonitrile. Step VWhile stirring 244 [err] of
concentrated sul phuric acid, 30.8 gV (QOA5 nol) of sodiumnitrite was added
little 50 by little. After conpletion dVa0&€ H4djAd 8, ghe sol ution was
heated to 50[err]C to dissol ve als. The sol ution was added
dropwi se with iced water dd @ -Pg to 406 cn{err acetic
aci.d. TH#en, 55 g (OAO nol) of 74- = Iuorobenzonrtrrle1 added
I{ttle by little at such a rate as to maintgin the tenperature |ess than
25[err] C and then stirred at 25[err]C for one hour to dissolve any
crystals. Under coolrn wi.t h water and stirring of a solution.
conpri sing™8 %m;?f r“fﬁ‘?'ﬁhtmﬂ“ (FEque with 1 5 19,¢aren alofep asd she cygiqbexane g has a
hydrobr205m draner T9% , the 55 diazoniumsalt was added dropwi se and then
| eft overnigght, at room tenperature. Deposited crystals were fil- tered,
washed with Waterand then re-crystallised fromhexane to obtain 61.7 g

(0.31 mol) of chinbind 18-ang doid@ing 134P &0 5804nt fndo ricticn boin sodfum thethg e5:? n
61.7 g &0. %i'angi% %bus? 2-(1’,' bfdﬁﬁmn 234 %SIE Q6 ; ZQWIC:S,&A %ﬂ)ﬂi@ﬁyn Yrimidine (F- )rfcgo
cr‘r{ err] of tl@&e’%@rﬁ nvéhkich

In the present mventlon, a pynmrdlne derivative represented by the general formula;

R:>‘<(§:F | (1-1)

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:
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'5 zene and saturated w th gaseous hydroqen chloride dried with
concentrated sul phuric acid under ERPOIWEIE cooling and, thereafter, left
at [err] for two days. The solvent was distilled off on a warm wat er bath
under re- duced pressure using an aspirator. 310 cnB of ammoni a saturated
et hanol was added to the resi ni ght at room tenperature.
Et hanol was distilled off over a warm water bath under reduced pressure.
The respfdue was re-crystallised fromethanol, to obtain 64.7 g (0.26 nol)
of 4-brono-3-fl uorobenzam di ne hydrogen 10 chloride.. EXAMPLE 5 Process for
pr oduci ng :

2-(4' -cyano-3' -fl uorophenyl)-5-4"-(trans-4"-propyl cydohexyl ) phenyl)
pyrimdine (Re- 15 action Schenefs). 6.0 g (0.03 nol) of sodi um was

di ssol v€d in 100 cnB of methanol td-which 4.3 g (0.01 nol) of 1-dinethy-

| am no- 3-di net hyli m no-2-(4"-(t @ pr gpyl cycl ohe s)gphenyl ) - 1- propene
perchlorate and 3.1 g (0.012 nol) ef~4-brono-benzam di né hydrogen chloride
were added, and left on a warm watger] bagh 6 rr f five hours.

Met hano); was distill e2kepf ard thtger es?%u%aﬁwa Oéeig‘[ r!!a@t e@)wi th chlorform

wi th addition of water and then d 20 w&lgg?éaﬁr and the chl oroform
was distilled off. Water was added\to theyrestdu d crystals were
filtered and washed with water. TyEtaIs were re-grystallised from
chloroform to obtain 3.3 g (0.508 ) qfr 2-(4' -bro- 6

no- 3' - faeuor ophenyl ) - 5- (4" - (t rans-ﬂ."- pr opy Cd(.cl olpexyl ) phenyl) pyrim di ne.
§tep 2 25 3.5 g (0.008 mol) of 2 s

2-(4' -brono-3' -fl uor gyegnyl ) 25- (4' - (trans- 4, -propyl cycl ohexyl ) phenyl)
pyrinmdine and 1.1 g (0.012 nol) of co@ge? QGf}anrﬂ de ONer e added to 31 cnB
of NVMP and refluxed fortwo hours ysing a mantl e heater. The reaction

sol uti off was cooled to 60[err]C ahl added, t o M sol ution conprising 4.2 g of
[err] 1.3 cnB of concentrated hydr or¥c acid and 6 [err] of water and
then left on a warmwater bath ét r€] C for Jodk€g30 (3Adur. Deposited
crystals were filtered, washed wth waterrdand then treated by silica gel
columtm ghromat ogra- phy using chl Brof orm adilky sol vent. Chl or of rom was
distilled off and the residue was re-crystallised fromacet- one to obtain
A9 g (0.0@Qge9o! ) of ) _
2-(4' -cyano- 5 -fluorophenyl )-5-(4"-(trans-4"-propyl cydohexyl) phenyl) pyri-
m di ne. The rassinfudidbeRBMENE (bdiipoind €35§) bdFdRgHt inRéeclinWith §iabdll hyifogbd dhloRdd & Nd
by DSC was hyiffous Buvidl, hfﬂbﬁW&ﬁﬁrifhERﬂnzgﬁdaw/b%&b@n@%rﬂﬁ(oﬁﬁﬁ&iiﬁdS(SG)I.ySt al phase, N
represents nemati c phase and | represents isotropic |liquid phase. Then, the
foll ow ng saprounds were prepared by the same procedures as those in
Exanpl es 4 and 5.

2-((4' - cyano- Tompbund (35 is aenpled with § ddsedqus mmenialin etinchip|obiip [33tSetrifjlolopénzanitiive hy-

py T m d#ne drogen chloride {compound (37)). .

2- (4' - cyano- 3Thed ingesorprse with Reagtign Schemeridns - 4" - et hyl cycl ohexyl ) phenyl)
pyrimdine, 50 [ ERR]

45
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’2-(41 cyano- 3' -f1 uor ophenyl ) - 5-(4' - Fé 3 {} - but yl cycl ohexyl ) phenyl)
pyrinmidine, 25  EP 0 391 591 Bl F&P ?‘ 59

2- (4' -cyano-3' - fl uorophenyl ) -5- (4" - (trans-4"-pentyl cycl ohexyl) phenyl)
pyrimdine, [err]

2 (4' - cyano-3' -1 uonphenyl ) - RERFELPR, Sghema A3 | oy cyohexyl ) phenyl )
pyrimdine, 25

2-(4' -cYyano-3-fl uorophenyl)-5-(4'-(trans-4"-heptyl cycl ohexyl ) phenyl)
pyri m di ne,

2- (4-cyano-3' -fl uorophenyl )-5-(4'-(trans-4"-octyi cydohexyl ) phenyl)
pyri m di ne,

2-(4' -cyano-3' -fl uorophenyl IJH'BHC[P;);.('[ rans-4"-nonyl ﬁ)ﬁ;l ohexyl )plhenyl )

pyri m di ne,
2- (4-cyano- 3' - 0 (4 - (t@an§3)4" Hded/| ¢ycl ohe@y@ewl X37)

pyri m di ne, 30 EXAI\/PLE 6 %’ produci ng
4- br ono- 3, 4-di f uor%%%ﬁ@&iﬂ%ﬁa chioride (Baddtion ScHenme 6). Step
1 35 Whsl e stirring a sol ution contaivhi ngN25Q MH ¢ 1/ 83 hah i of

2,6-difluoroaniline and 170 g (2. 15 nol) ofnlgnhy- drous pyrimdine
d| ssolved in 780 cnferr] of chl oroform'on I ced water bath a solution
containing 328 g (2.05 nol)Ro @ ) ofved In 390§ r] of
. chl or of orm was added dropw se S. Then, aft str ring at room
{enpera®ure for two hours, the sol ution was lr}vashed with water. Chloroform

distilled off and the 40 residue was subjected to distillation under
reduced pressure O%err C/ 30 g%q'l'_he crxstal S were re-crgstal lised
from hex ané:én;?arﬁ ??%F%ﬂ htchaiq alipd Yithot to 40 grrARGion's 80P FYFSPRERR TP fee 2
Step 2 45 7 2..6-di uoroa iline 2b

) et s t
(25 ) gaﬁ@rﬁrmr;zn;rz’gréﬁ feppii e ot i
ours usi nge ere 10RY o e oom
t enper at ur e, 5%% f wat er ,
extracted wt hefgﬂ@g}ét w@%gﬁip\%an;eh%m ic‘\gr\l)'lgwﬁr‘argfe ”éfg%‘ﬁg&g%ﬁ |E55(%Tﬁ ed of f
and t hegr ek gwas distillated under reduced pressure (143[err]C/ 6 mHg),
to obtain TO8 g (0.70 nol) of 4-am no-5-difluorobenzonitrile. 50 Step 3
Wil e stir piobgs bPfrodusing -difeth@SRE S birmBinfithinaLo @\tHrisQ"-Biobylbyddhe R ptiefyBl-pAste Ry
bat h, 54 gpéréhiofdie (Reactior$chéme®) y pow dered NaNO2 was added at such a rate
as to maintain the tenperature below 40[err]C and stirred on a warm
35 Step1

128 g (0.52 mol) of 4-(trans-4'-propylcyclohexyl) benzoic acid was refluxed in 75 cm? (1.0 mol) of SOCl,

for three hours. Excess SOCI, was distilled off under reduced pressure and the residue was subjected to dis-

k\/ tillation under reduced pressure (150°C/3.0 mmHg), to obtain 133 g (0.50 mol) of 4-(trans-4’-propylcyclchexyl)
40  benzoic acid chloride.

Sl:ep 2

100 cm® of toluene was added to 170 cm® (0.6 mol) of a 70% toluene solution containing
45  NaAlH,(OC,H,OCH,), to which 133 g (0.50 mol) of 4-(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 90°C for five hours. The reaction solution was cooled to room temperature, and 500
cm3 of concentrated hydro-chloric acid diluted to twice volume was added dropwise. The toluene layer was
separated and the aqueous layer was extracted three times, each time with 100 cm? of toluene and the toluene
s0 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°C/2.5 mmHpg), to obtain 114 g (0.49

mol) of 4~(trans-4’-propylcyclo-hexyl)-benzyl alcohol.

Step 3

114 g (0.49 mol) of 4-(trans-4'-propylcyciohexyl) benzyl alcohol was dissolved in 107 cm?® (1.05 mol) of
SOCl, and refluxed over a warm water bath for five hours. Excess SOCI, was distilled off under reduced pres-
sure and then the residue was washed with 10% hydrochioric acid and water. Chloroform was distilled off under
reduced pressure and the residue was subjected to distillation under reduced pressure (147°C/3.0 mmHg) to
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55 Wwater bath at 50[err]C until stals were conpletely dissolved. Wile
stirring the solution on an iced WaFéP:’?Ja"PhB‘ 700 [err] of glacial acetic
acid tas added dropw se. Then, 108 g (0.70 nol) of

4- am no- 3, 5owﬁnf114m(omsmnnm(mmwmmcmﬂmdew chiortlh. a4 rate as to nmintain
the tenperature at 20 to 25[err]C and stirred at that tenperature until the
crystals weStep€onpl etely di ssolved to prepare a diazoniumsalt. An aqueous
sol utiorf of the diazoniumsalt was added dropwi se for two hours to a

sol ution cont 31411!@@ gf()t s'@"ﬂﬂ‘tﬂ/‘)’y“@!“e"t’lﬁ’ rchipnide, 37 94@PSraol)ef NaGh apd d13 om® o

EP 0 391 5 4’7% ﬂPr'UB‘PU’fﬁh 'fa hwvm#'@m?tm 30'91’1@'%061% on

on-an iced h% 'F?d'"fe&rea‘g'rﬁ'é‘
e e P f’ms o sum§ okt et
e
\gthone and” 'nan ﬁ{%(?( ')dg' g g’

4- br ono- 3, 5g %Iuoro benzonltrlle Step 4 98 ¢ (0 45 m)l) of
4- br ono- 3, 5- | uor o-benzonitrile was dissolved in a m xed sol vent of- 190

cn8 of agg- 101063’(6&@%!) st aaale-proshichidhe ) bzl loydhlde, 340 RYFRALS 148 §IZEME) ofikOH
whi ch  gaseoaha 4l ogsing erlrarid eddér ke todks bding GRS reater, EEhaHd s lditNAR bif urer rd-
was absor bedlicédprésairéldndtheQésidu®Rastiibséive th 3061EnPof Wi which WS pouledRto 30?2 bQBncen-
vessel was trétgithiyrychbfcackichnd deb d ¢f fide. Bdposited &8ty vodre filRred @hdwashddasith [cbld water. TheO
days. The saystatsvweravasrystalidet frbre ehethbrol aabtaih M2 g (@83 wel)of wWatianwarspispdicysiohdxylphéhgi
(0 Obt aizn Jackticcaeid- 3, 5- di f | uor o- benzi m date hydrogen chloride. 15 Step 5
ig_g. [err] of anhydrous ethanol saturated with dried gaseous anmoni a was

ded to 4-$eméo- 3, 5-di fl uoro- benzi mi date hydrogen chloride and stirred
overni ght at room tenperature. Aboutone half amountof the solvent was
distilled off Aé’ﬂﬂ"%%@ae@éwmmé by gdding J& ¢;(113; b 9f PR @wﬂmﬁ@ (% éms'aof
nol ) of #- b‘?'\SFnﬁ’%dB!'a?‘f'"lfB His-solutiqn, 1120 40.43maipipqwgerpd 4-{taps-4-ae

Process for p was added httle by little. The two reagents were stirredona warm water bath at 70 to 80°C

_ n re?fg Ipd, off u u us|
T L ?g% e E{Em
thyt an - & @j’ e e E@;’W ﬁq ¥ mf Jinwpen
e\per chl or h a,‘j'p &h Obta 1% '? zam

chl ori de were added and Iefpt on a warmvvater bath at [err] for f|ve hour s.
Met hanol | nextaMprLE@action solution was distilled off and the residue was
filteredswiTh additi on of water and then washed with water. The ‘
cryst al swerRrodegs for pyciiuciig 4-tBenibbérizeviidine Hid¥ogéh chiolideqRdattion3ciRine2e and chl or of orm

Step 1
b 40 101 g (0.5 mol) of 4-bromobenzoic acid was refluxed in 73 cm? (1.0 mol) of SOCI, for three hours on a
warm water bath. Excess SOCI, 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

While vigorously stirring 330 cm? (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 resuitant 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.

Step 3

88 g (0.44 mol) of 4-bromobenzoic acid amide and 320 cm3 (4.4 mol) of SOCI, were refluxed on a warm

water bath for ten hours. Excess SOCI, was distilled off on a warm water bath under a reduced pressure by

§6  using an aspirator and the residue was re-crystallised from methanol, to obtain 67 g (0.37 mol) of 4-bromo-
benzonitrile.



“to obtain 3.0 .g (0:006 nol) of

2 (4 -brono-3',5' -di fl uorophenyl) - §P839t¥?gﬂs 4" - propyl cycl ohexyl ) phenyl)

‘pyri- 35 m di ne. Step 2 3.0 g (0.006 nol) of

2- (4' - bronBteg4, 5' difluorophenyl) 5-(4' -(trans-4"-propyl cycl ohexyl) - phenyl)

pyrim- 40 dine and 0.8 g (0.08 nol) of copper (I) ani de were added to

30 [err] of [GUe@Hdhef +Ersz'e@°v?ewtn!ws disspived in 33 o1 'T'M%Q‘F denzeneragd 73 opRief an-

r eact i oﬁ s BY"[&“F ?fha’\R}a‘gh"E!‘dGF E‘ﬂ“’f‘t&d ‘ﬂ@ﬁ‘eéﬁe‘q%ym" a’a}a@ﬂ d(“iﬁ' with E‘IS‘P‘U'FF‘B‘PF"E’BW? A%idi ng
ot e e T L el

mater and

Resul t ant E’Pﬁ"&? ‘g"s\}i%?’és "rsrcr?ﬁ%anws EH' @2 @%?{W"P?féﬂdﬂ“’r Trpesg chier-

silica &ol urm chr omat ogr aphy usi ng chloroforn1as a solvent. Chloroform

was di s |I§E@50ff and the residue was re-crystallised 45 froma m xed

sol vent of a etone and chloroform to obtain 1.3 g (0.003 nol) of

2-(4' - cyano- Jggf0 buoaramﬂrz.rﬁme)nyéo&ﬂcm&nﬁs PE2adbd 10040 B of $ RdnBIREtalel with
phenyl) pygiddb Iamﬁ\on.amsmau rbonftbmpERAab!bverHiht ARuitN & of théViimk biAR difiinbl wadf

t he con@ouggtiley of¥pethassidas schitiBN\Rasi&br9Malised to obtain 57 g (0.24 mol) of 4-bromobenzamidine h

F C 3 H 7 drogen chioride. C'NF 27 “"EP 0 391 591 BI Then

the foll owi ng conpounds were prepared in the sane precedures as those in

Exanpl es 6EZAMPLE.3

2-(4' -cyano-3',5" -di fluorophenyl)-5-(4"-(trans-4'-net hyl cycl ohexyl ) phenyl)

( yri M d#ene Process for producing 2-(4'-cyanophenyl)-5-(4’-(trans-4"-propylcyclohexyl)phenyl) pyrimidine (Reaction
4' -cyan§ct®mes).- di f | uor ophenyl )-5-(4' - (trans-4"-ethyl cycl ohexyl) phenyl)

pyr|n1d|ne 5 [err] 15

2- (4 -cyan&“’B1 5' -di f| uor ophenyl ) -5-(4' - (trans-4"-butyl cycl ohexyl ) phenyl)

gig :4:- g?%g ngp%&mlnoé-dlmmi ‘ijo(lt‘:s;:y pmﬁlc%%ﬁt?eyfy éB gtﬁﬁg!op ne perchio %m ‘Z&Pg-? ﬁ}” )
0 g "fl. SR {rien s i e w1

pyri m di ne gy adoj |p rand th wash the chlo was distilied off. The res

2 (4 e e e e e )
pyrim di neyl‘);phen ) pynmidme

&< 4- cyano- g di f I uorophenyl )-5-(4'-(trans-4n-octyl cydohexyl ) phenyl)
pyrim di ne gtep 2

35 3.3 g of 2-(4'-bromophenyl)-5-(4'-(trans-4"-propyl-cyclohexyl)phenyl) pyrimidine and 0.8 g (0.01 mol) of
copper (I) cyanide were added to 30 cm? of NMP and refluxed for two hours using a mantle heater. The reaction
solution was cooled to 60°C and added to a solution comprising 4.4 g of FeCl3-6H,0, 1.3 cm? of concentrated
hydrochloric acid and 6 cm3 of water and then left on a warm water bath at 60°C for one hour. Deposited crystals

L/. were filtered, washed with water and then treated by silica gel column chromatography by using chloroform

40  asa solvent. The chloroform was distiiled 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:

. cr 1, BC-CHO>

194. 9¢C >360°<T

50
where C represents crystal phase, N represents nematic phase and | 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
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40
2-(4'-cyano-3', 55- d| f | uor ophenyl ) - FRUBM B9 Bhs- 4n- nonyl oydohexyl ) phenyl)

pyri m di ne,

2-(4' -cyano-3',5' -difluorophenyl)-5-(4"-(tpans-4"-decyl cycl ohexyl) phenyl)
pyri m di ne. EXAMPLE 8 4% ; H ¢ 4¢f Nuor obenzam di ne

hydr ochl ori de (Reaction Schene 0.41 nol) of

4-f| uordbenzonitrile was di €0l @ed $1C82 cnB >of3 anpysgr ous et hanol and 103
cnB of ben- 50 zene and, Cu iMg;—saturated W th hydrogen gas
and left at a tenperature beI ow 50C for one day and one night. The sol vent
was distillged off an £ st lsed from 100 cnB of ethanol,
to obtaip ﬁggcy?rﬁpfﬂﬂ) g’P'(t 7 #ﬁfy‘é@@ﬁ@% (Mf"@‘? #ydr ogen chloride. Stop 2
55 310 &8 of ethanol saturat ed wi th amonj awas added to 83 g (0.41 nol) of
4-fl uorobenzi m dat e hydrogen ch 3 ed at roomtenperature for
one day and one ni ght. P%) : of; hanol was distilled
of f and the residual so ion y 0 obtain 70 g (0.40
nol ) of 4#-fl uor obenzam di neq h dr age chlo [ 28 «~ EP 0 391 591 Bl
EXAMPLE 9 Process for proéum%ng 8 e N 9% 6% C
2- (4" -fluorophenyl)-5-(4'-(trans-4"- propyl cycl ohexyl )phenyl ) pyrimdine
(Reaction 5 Schenme 9). 0.7 g (0.03 nol) of sodiumwas dissolved in 100
cnB of net 2e(edyanoptenytf-(@H(trans3"-gentyicyOdhergt) phenyl) pylimitiineet hy -

kam no- & di net hyl i m no-2-(4'-(trans-4"-propyl cycl ohexyl ) phenyl ) -2-propene
perchlorate and 2.6 g (0. 15 nol f I 0 am di ne hydrogen chl ori de
were added and left at ©GCI forl'®e'@‘r = ea€t Non product was cool ed
to -20e[rr]C, crystals were filtéered and washed with water. The crystals
were treated by silica gel kd-7103% chromat @6aphy using chloroformas a
sol vent #and re-crystal |l i de dN

to obtain 3.2 g (0.009 nol) of

2-(4'- quor Icclohxl henyl r|md|ne
Thfa resul t 4 " :;%%Qnﬁgé(g‘(rgn gymcéﬁgp é%”io% Iot heycérrg)c/)und by DSC
trans-4"-o

was as 5,}10 4. Wwhere C represents

crystal, Nzl:@ BHehyD-s @ (RadsS R A Ohexy )pt;:, s isotropic liquid
prase. Them.u ﬁ&hﬁ)%ﬂ%mﬂﬁ&u%ﬁhé&ﬁfﬁhem)%%@ by the same procedures.
EXAMPLE 4
35

Process for producing 4-bromo-3-fluorobenzamidine hydrogen chioride (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
(1) cyanide were refluxed while stirring in N-methyl-2-pyrrolidinone for three hours. The reaction solution was
cooled, and a solution of 130 cm? of ethylene diamine and 130 cm? of water was added dropwise with stirring.
The solution was extracted three times, each time with 200 cm3 of chloroform and then washed sufficiently
with water. Chloroform was distilled off and the residue was subjected to distillation under reduced pressure

45  (150°C/9 mmHg), to obtain 55 g (0.40 mol) of 4-amino-3-fluorobenzonitrile.

Step 2

While stirring 244 cm? of concentrated sulphuric acid, 30.8 g (0.45 mol) of sodium nitrite was added little

50  Dbylittie. After completion of the addition, the solution was heated to 50°C to dissolve any crystals. The solution

was added dropwise with iced water cooling and stirring to 406 cm3 of acetic acid. Then, 55 g (0.40 mol) of 4-

amino-3-fluorobenzonitrile was added little by little at such a rate as to maintain the temperature less than

25°C and then stirred at 25°C for one hour to dissolve any crystals. Under cooling with iced water and stirring

of a solution comprising 87.4 g (0.61 mol) of copper (I) bromide and 244 em? 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 water and then re-crystallised from hexane to obtain 61.7 g (0.31 mol) of 4-bromo-3-fluoro-
benzonitrile.
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2-(4'-fluorophenyl)-5-(4'-(trans-4"-nethyl cgcl ohexyl ) phenyl) pyrim dine, 25
2-(4'-fluorophenyl)-5-(4"-(trans-4 E%?WIQ?}/ fohexyl ) phenyl ) pyrim dine, 30
C * [err]
2-(4' -fl uorstmh®enyl )-5-(4' - (trans-4"-butyl cycl ohexyl ) phenyl) pyri mi di ne,
[err] 40 2-(4'-fluorophenyl)-5-(4'-(trans-4"-pentylcycl ohexyl)phenyl)
pyri m di ne, [ggq g (0.31 ;:l) ;;Lbromo-s,;g:ro-benzomtnle was dissolved in 62cm30¥f) ;thanol :n:f;(lis cm? gf ben-
2- (4 -fI%or@ﬁ‘h PRpA 91"*??“& agen istad pyiphurip gqi efiige WalSO
2- (4" - f | uorSpine At Shewsaften leflat 5°4 for twe daysa mm d)°HHerr PRIy wiar bath HRdees
2-(4'-fluor F ‘!?t': g:raat ﬁ%"cﬂ":fﬂ h }w’%ﬂ’%{}?ﬁg gf* ?"H‘PG‘F"r?B"ed
2-(41-fl uor

'°€(s ljsed ?‘°'4‘° %'& ﬂw? ‘h%f' 0 rrr"ar 'Pr&'°9°55

2-(4' -fl %

EXAMPLE M0 BroCess for producr ng 3, 4-di fl uoro- benzam di ne hydrogen chl ori de
(Reaction 0). 29 EP 0 391 591 Bl Step 1 50 g (0.36 nol) of
3,4-difl uo%mtrlle (manuf actured byAl dorich Co. ) was dissolved in 72
cnB of et haprocass fofbdudingiz-AcyahBa filio ' "J -
wat er, gat Lgcagmhmidy ’chjil a‘gayg dri edrwvﬁ\n&t?yﬁﬁg%??gﬂfr at ed [er ﬂﬁGnygAp?{'hﬂ|&eﬁe
reaction vesseb g\@os md)@héddimsasbiadived 1 100k oftetiaindl & WHRh 354 @o1RdNdM-aihidthy] C
for two dayamindBainBliineivt2-4ntrbizer-prRfyidybicHRxylbRuHYr1-Wasensiperdhiotateld 01 § (0.012mol)
under r educ ed 4-{promd derizemidieliydrogéen chioida iwefe abdid/ana left ok £WEAIWatekiath 40 60°0 Yor EN&heirs] C
and t he redMelhepolwasdistiledpifpad the residire dad axtpansted WiticehBriorinm with hduitiondf wateandihbrawashdd0 g
(0..36 3¢ ) withwategand theghloroformwaszlistilied aff.oVakey tascagdedl tethé eit@and & staBive filleid®éndc N8B
of_et hanol washedwith water. Tiietctystals were yeecrystallisetifromohioroform, daabtajncts3 o(0.098 maBaf 2-(46bro-a
gas cyl i ndeno-gdluprprhenylibr&-(aans-4trpronvicyclobaxyliphamd ebyrizeidingol  sol uti on. The

sol ution was added to 80 g (0.36 nmol) of 4-difluoro-benzi- 15 midate
hydrogen cht de and sti rred at roomterrperature overnr ght. Deposited[ferr]

was filf red ha urreo |nthef|Itrat was
distilled o1f :ﬁ%ﬁ Mf\%'g '8 g d'&?"Y'? ﬁ E’”’E?%ﬂ%‘ﬂ"\dﬁgm: to
obtain 68 gne action utro Wascqgl‘:ggg to ?on mpri 290f 20 1.3

cmd of ooneentrated hydrochloric acid and 6 cm? of water and then left on a warm water bath at 60°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'-filuorophenyl)-5-(4'~(trans-4"-propylcyclohexyl) phenyl) pyri-
midine. The result of measuring the phase transition point of the compound by DSC was as shown below:

35
CsH?@}@' CN
O . | F

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"-ethylcyciohexyl)phenyl) pyrimidine,

50
' F
5 173. 0% 349. 9°¢C
C > N > ]

2-(4'-cyano-3'-fluorophenyi)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine,
' 25



"EXAMPLE 11 20 Process for producin

2-(3",4"-difluorophenyl)-5-(4"-(t rgﬁgf’%""?b%pyl cycl ohexyl ) phenyl)

pyrim di ne (Reaction Schene 11) 0.7 g (0.03 nol of sodiumwas dissolved in
100 cnB of nmethanol, to which 4.3 ¢ (0 01 nol) of 1-dinethy-

| am no- 3-di net hyl i m no-1- éé é@@_ cl ohexyl )pheny) 2- propene
perchlorate and 3.9 ¢ FO‘ 5 onB-Nenzam di ne hydrogen
chlori d® were added and left on a warm wat er bath at 60C forfive hours. The
reacti on product was cooled to -20[err]C and cr¥stals were filtered and
washed with water. The crystals were re-crystallised froma m xed sol vent
of chl oroformand acetone, toldit-& 3.3 g §63068% nol ) of

2-(3',4,-difluor- ophen ) 5-(4 -(tr&nsl\h"—pm’py-l-eye-bohlexyl ) phenyl)
pyri md1| ne. The result of neasuring the phase transition point of the

conpound by Smd\ B Fiuéephenyisla: Q@Angw_pﬁg,cwhg,]y,)m,eﬁ)%y,g;“(g"%p resents crystal

phase, N represents nemat’i ¢ phase and represents 1sotropic |iquid phase.
40 By the sane production process, the fol |l owi ng conpounds were
preparegd. 2-(3',4'-difluor ophe tre s 4 rret hyl cycl ohexyl ) phenyl )
pyrlmdlne Cs H]f“‘

2-(3",4"-difluorophenyl)-5-(4' 4"t hy \cycl ohexyl ) phenyl)

pyrim d| ne, [err]

2-(3",4" -difluorophenyl)-5-(4"-(trans-4"-butyl cycl ohexyl ) phenyl)

pyrim dene, 55 30 EP 1@33%1-@91 Bller Q}C 10 yhere terr] repr esent
S

cti c phase respecti@ely-
2-(3',4'-difluorophenyl)5-(4"- (t rans-4"-pent yfvcycl ohexyl )phenyl )
pyri m d| ne

o/ (", "ot Sepey g oy TR e

2-(3', 4'd" i 4" honeg 408 ) pheny|
py§| m di neg 22 o-:yj:ﬂ:. "F%w Eﬁﬁ 1% cyl %%Eﬁﬂ%ﬂ;g%@ I)Eyglngh)exyl ) phenyl )

pyrim d| ne
2- (3", 4y- defdmrg@Prhenyl ) - 5- (4" - (trans- 4" -nonyl cycl ohexyl ) phenyl)
pyrimdineT—
(% Process for producing 4-bromo-3,4-difluorobenzamidine 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? of chloroform on an iced water bath, a solution containing 328 g (2.05
mol) of bromine dissolved in 390 cm3 of chloroform was added dropwise for two hours. Then, after stirring at
b. 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°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 g (2.5 mol) of copper (I) cyanide were refluxed in
820 cm3 of NMP for two hours using a mantle heater. The reaction solution was cooled to room temperature,
after adding 300 cm?3 of EDA, poured into 2000 cm?® of water, extracted with hexane and then washed with
water. Hexane was distilled off and the residue was distillated under reduced pressure {(143°C/6 mmHg), to
obtain 108 g (0.70 mol) of 4-amino-5-difluorobenzonitrile.

Step 3

While stirring 420 cm?3 of concentrated sulphuric acid on an iced water bath, 54 g (0.78 mol) of finely pow-

dered NaNO, was added at such a rate as to maintain the temperature below 40°C and stirred on a warm

§5  water bath at 50°C until crystals were completely dissolved. While stirring the solution on an iced water bath,
700 cm? 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°C and stirred at that temperature until

the crystals were completely dissclved to prepare a diazonium salt. An aqueous solution of the diazonium sait

was added dropwise for two hours to a solution containing 143 g (1.0 mol) of copper (I) bromide dissolved in
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25 2-(3',4'-difluorophenyl)-5-(4' éf;rans 4" - decyl cycl ohexyl ) phenyl )
pyrim di ne. EXAMPLE 12 The follow n 2 Hs were prepared by the sane
process as those in Exanples 10 and 11. 3o

2- (3", 4', 5'420 pmTdf 4156 lydtobramic peidwiilé stirfing thmeplulion aman egd wajeribath endthnhrywpte)stirred
pyri m di ne for one hour on the iced bath overnight at room temperature. The reaction product was filtered, washed with
2-(3', 4', 5 glacial gopticario prdserpnystalised tom g mixed solvanyipfacatnnp andrershaastyte 9btaig8yg (§.45 mol)
pyri m‘ diq«.e,of 4-bromo-3,5-di uoro-benzomtrlle

2-(3",4" ,5 -trifluorophenyl)-5-(4"'-(trans-4"-propyi cydohexyl ) phenyl)

pyri mi di ne, s“P‘

2-3, 4 5 - Ur bl L Ol R S br?;mo-s 5 ditrudrd b Dsvitde whd didkbivatih S DEEY LvBRE Y60 )ems of an-

yrl m dl ne’ u th ol an 600 Z hich en chlorid d wit ncen-
MEREALY r’% uﬁ%ﬁla.f be"ﬁ%f: oI e i ﬁx‘ﬁ%ﬁéﬁ‘h@%m&lvﬁwﬁ@hﬂy
’se etatate for two day was lled off and the resjdue was
Eygl?’m 4| ng wésﬁé uHQ{hQPB% ﬁm@‘; zﬁuBt%-rb%nz 3&? Toﬁ Xy pheny 5
2- (3", 3,55 stbp 5f | uorophenyl ) -5-(4' - (trans-4"-heptyl cycl ohexyl ) phenyl)
pyri m di ne
2- (3 40,50 -t u$d dnd S AlYBRES/Ethandl sdtdrated Withakied ghseoldmhonis WaSdtiaedth J-pome 3,5 difluoro-
pyrl m di ne, benzimidate hydrogen chioride and stirred overnight atroom temperature. Aboutone half amount of the solvent
2- (3", 4", 5" wasrdistilled off aqpiiargdiue vag ré-cryitallised do dbitaimanrgy(D.86mbl)if&-arpind-piSelifipbrp-benza-
yrl m dlzme midine hydrogen chloride.
, 4", 5" -tnfluorophenyl)-5-(4"-(trans-4n-decyl cycdohexyl ) phenyl)
pyri m di ne. EXPMPERAVPLE 13 A corrpound accordi ng to the present i nvent ion in
which R represents 45 C 3H7 and C5HV N and 50
Cs H Process for producing 2-(4"- wm%%*ﬂﬂuergpfewﬁdﬁ ﬁtan%' péeems\owmw') pyrigeidine
each i n2n &strtion SH*meBos by wei ght with 90% by wei ght of a commer- cially
avail abl e n ma%l c liquid crystal conposition ZLI-1565 (manufactured by Merk
Co.), to pr e a liquid crystal’ corrposition The N-I point of these

:L%U'ngncryzjﬂagﬂﬁﬁ%j;{:?of’ ﬁgﬁswshu FéJIR'g)&e '&.ﬁ‘&ﬁa ;E/r%%}:ﬂfélﬁ "%E%fj(g'% q
t

crystal dis gJE ” W aE804b f,@re
skown in T F‘s m”ag %s il a‘ﬁdﬁz%s«%ﬁe WIS Nt RARSA df Réte
above, the fyke %téa*me\e?ysars%.e SebtdiSddiRmane8 Stiveht ohREtbde@Rd &nm
extrene- to obtain 3.0 g (0.006 mol) of 2-(4'-bromo-3',5'-difluorophenyl)-5-(4'~(trans-4"-propylcyclohexyl)phenyl) pyri-

35  midine.

Step 2

b. 3.0 g (0.006 mol) of 2-(4"-bromo-3',5'"-diflucrophenyl)-5-(4’-(trans-4"-propyicyclohexyl)-phenyl) pyrimi-
40 dine and 0.8 g (0.08 mol) of copper (I) cyanide were added to 30 cm? of NMP and refluxed for two hours using
a mantle heater. The reaction solution was cooled to 60°C and added to a solution comprising 3.2 g of FeCls-
6H,0, 1.0 cm? of concentrated hydrochloric acid and 4 cm3 of water and then left on a warm water bath at
60°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:

+

) ca-H,@@FCN

154. 2T 320. 17T
c “s N > 1
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'y high N-1 poi.nt (hi gher than 280[err]C). Further It has been confirned
that a liquid crystal conposition h%'f/?#d 315 a hi gher N1 point and | ow
threshol d vol tage for vol tage |um nance characteristics can be obtained by
m xi ng a pyri Miedi thefolawing cermmeunds were giengred ip thelsameprecedunes gs theesnin Exampigs £ landy .
convent i onad-(4+eyarers m}l@"f’me" d‘??'lsr“(j'ﬂ‘ethﬂwbh%’rﬂ}ﬂg?n{l) pyrimigingy r i i di ne
conpounds a?c@o‘?ya‘?%g upiqehepy)c @ ritransri-athyirysighexyliphenyl) pyemiging: useful com
pounds used for TN type or STN type liquid crystal display devices. 50
Clains 1. A pyrimdine derivative characterisedgby the general formula: 55
32 EP 0 391 591 1 Y5 R z where R
represents a straight chainCal Ryl'@@' & W0 carbon atons, X
represengs F or CN, Y and 10 Z represent, [espectlvely, H or F and the
cycl ohexane ring has a trans arrangenent. 2. A pyrimdine derivative as
clainmed in claim1, characteri gsegfdqbyathe ggwgmal germula: 15

CN (1 - a) wheré& Rrepresentd a—sttarght ichain al kyl group
with 1 to 10 carbon atons and the cycl ohexane ring has 20 a trans

ar r angengnt 2-(48eyancfs’ pytifiudiopieny)-Si@e (trildr-étyla@ioRdxjphadl) pyimingi m 1,
characterised by the general fornula: [err] 30 where R represents a
strai ght chain alkyl group with 1 to 10 carbon g@atons and t he cycl ohexane
ring has a trans arrangenent. 4. A pyki myding derivative as clained in
claim1, characterised by tthe Hyerer2 1 @ 35N

K [err] #here Rrepresents a straight chain ahk gr oup W|th 1 to 10 carbon
a(gms and the cycl ohexane ring has a trans arr ngerrent . A pyrimdine

derivative as clainmed in cl al m 4.4. cl"garcact eg i;sed st% t he general fornmul a: 45

—> |

25
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl) pyrimidine,

F
— ' F
150. 3¢ 307. 7%
35 C > N > 1

2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4”-hexylcyclohexyl)phenyl) pyrimidine,
2-(4'-cyano-3',5'-difluorophenyl)-5-(4’-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine,

b' 2-(4'-cyano-3',5'-difluorophenyl)-5-(4'~(trans-4”-octylcyclohexyl)phenyl) pyrimidine,
40  2-(4'-cyano-3,5'-difluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyi)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 cm? of ben-
50  zene and, under ice cooling, saturated with hydrogen gas and left at a temperature below 5°C 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.

310 cm3 of ethanol saturated with ammonia was 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



e[rr] 50 where R represents a strai ﬁm’ @hﬁig al kyl group with 1 to 10
car bon atons and the cycl ohexane ri R 1rans arrangenent. 6. A

pyrim di ne derivative as claimed jn cI aim1, characterised by the general

f or mul a: SSE&E__EP 0 391 591 Bl F where R represents a straight chain

al kyl group W|th to, 10 carbon atons and the cycl ohexane ring has a trans

arr angementP f’ Wdﬂ‘)’/?q r?\(ﬁ'lﬂH‘E"Q?é‘M)\?é‘E ﬂWsﬁspfel?Y!fYQ'ﬂEﬂ‘yi)WeM)aWﬁm@"e (Reaction

charact €T i se(':] seoﬁﬁ‘l fo which43 g %’% L 20
\QﬂgrteheR 25 c&lﬁ‘ég EI - -(‘rans- -5 é?%eg é% r%nzlpet:c Ioéatea 2)%’(2 (0.15 mol)
2- (4 -cyanquge,gy ;iﬁgmﬁmb I?.g %%Ejrﬁf fﬁwﬁ'zgr

i
2-(4' - C)‘t@nqn*}ﬁ:ﬂﬂéhltoéa;ﬁ'léum SRt as ntot chloroform and’
or 25 acetd eccﬂomsiy@ﬁe@fb@@m& oF R fﬂuo Lé & : (traf Y;( g h
n Nor 2 P 1 (tra &g % %%%ﬁ

pyrim di ne, THakresdlt df theasupirgit M’hﬁé’b&ﬂ'&)ﬁ'&n%&nto b 8dhbothd b f¥
pyrimdine, or 2-(4-cyanophenyl)-5-(4"-(trans-4"-pentyl cycl ohex S’ pheny

pyrimdine, or 2-(4'-cyanophenyl)-5-(4"-(trans-4X-hexylcycl ohexyl ) phenyl)

pyri m dimme, or 2-(4'-cyanoph ) A, { r aR]- 4" - hept yl cydohexyl ) phenyl)
pyrimdine, or 30 C3 Hjy O F
2- (4' -cyanophenyl )-5-(4"- trans 4" -octy cyclohexyl) phenyl) pyrimdine, or

2- (4' - cyanophenyl t) - 5- &34 Qgr&ﬁ‘s 4" -hihyl cgcl oheggt)sghenyl ) pyrinmdine, or
2- (4" -cyanophenyl ) - 5- (¥ -TTTans>4" SdecyteyePolexy—pheny ) pyrini di ne, or
R-(4- cyé‘h -3' -fluorophenyl)-5-(4 (tmms-4"-propyl cydohexyl ) - phenyl

Py m di ne

T e o
e ”ﬁ ’f‘%ﬁm T mettephenfiohens omidiPey ¢l ohexy! ) pheny! )
pyrim dl¥ﬁ % F' - enyl) pyrimidine,

2- (4-cyano- 3’ -fI uorophenyl )-5-(4'-(trans-4-t-butyl cycl ohexyl) phenyl)
pyrim di ne, or C. H,@>_@_F

!

) ¢ lsioc JB2T y J09.8C
— — N 7

o
2-(4'-fluorophenyl)-5-(4'~(trans-4". butylcyclohexyl)phenyl) pyrimidine,
35
131.57C 2 3. 0 c its.0c
(N .

2-(4'-fluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl) pyrimidine,

s 1. EC-CHO ¢
) .
c 144.8’C> s 267.0'C\ N 3ts.9¢C

> -> |

2-(4'-fluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl) pyrimidine,
S0  2-(4'-fluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine,
2-(4'-fluorophenyl)-5-(4'-(trans-4"-octylcyclohexyl)phenyl) pyrimidine,
2-(4'-fluorophenyl)-5-(4'-(trans-4"-nonylcyclohexyl)phenyl) pyrimidine,
2-(4'-fluorophenyl)-5-(4'~(trans-4"-decylcyclohexyl)phenyl) pyrimidine.

65 EXAMPLE 10

Process for producing 3,4-difluoro-benzamidine hydrogen chloride (Reaction Scheme 10).



2-(47-cyano-3' - fl uorophenyl)-5- (4" (Lt Lans: 4, - pentyl cydohexyl) phenyl )
~ pyrinidine, or £b 351 81
2- (4-cyano- 31-f | uorophenyl ) 5- (41- (t ms- 411- hexyl cydohexyl ) phenyl)
pyri m di neStep

2-(4' -cyano-3' -fluorophenyl)-5-(4"'-(tmms-4"1-heptyl ((:%dohexg/lv)ﬁ),hen 1)
pyri m di ne mol) of 3,4-difluoro-benzonitrile (manufactured by Aldorich Co.) was disSolved in 72 ém3'of etha-

gg%’éib
' ol gnd 3 under cgoling wi teg, s id wi i gl i rated
2 Ok Vel e Uy s 16 o e alrs Sl S o g T etvon
. inthe r ion product was distilled offynder reduced pressure over a war ter bath at a tem ture below
2 (4 - oyl YT ALEVAY b eylintiobe o0 G fma o GO B0 o ) L or-pon
2- (4" - c,)éan(z)'[n E’t-eHle(?rer(‘)p °é“r’1°y| )-5-(4"-(trans-4m decyl cydohexyl ) phenyi)
pyrim di nes“,gg
2-(4' -oyano-3', 5" -difluorophenyl)-5-(4"-(tms-411-propyl cycl ohexyl ) phenyl)
pyri m di ne, @6ocm? of ethanol was cooled with iced water and ammonia gas was supplied from a gas cylinder to pre-
2- (4' - cyanparéan dmmdiiafshturated pinaidyso)utib. THe solutidnawas added 8D lg 0. 38yiAd)@NL disllorPbpRy | )
pyri m disnemidate hykrogen chioride and stirred at room temperature overnight. Deposited NH,C! was filtered and about
2- ( 4- cyanoer@ haffthe gtolbrheuds etharivbin yHe)filttate( whis-distilled 06 orld wartnwalter bativ vty rpgidue s de-
pyfi m di negrystallised, to obtain 68 g (0.35 mol) of 3,4-difluoro-benzamidine hydrogen chioride.
2-(4'-cyano-3',5" -di fluorophenyl)-5-(4"-(tms-4"-butyl cydohexyl ) phenyl)
pyri mi di neEXAMPLE 11
2-(4' -c&ano-3',5" -di fl uorophenyl )-5-(4'-(trans-411-pentyl cycl ohexyl ) phenyl)
i mi di neProggss for producing 2-(3',4'-difluorophenyl)-5-(4'~(trans-4"-propyicyciohexyl)phenyl) pyrimidineé (Reaction
cheme 41). -4n-
2 oy oot 25O UST ML didyih o ok LAl A Y SIBBRY) RN
minp-3-dipethylimino-1-(4'- -4"ppropyl ;H?E yi)ph -pro I ) 015 moi)
[:2);/?; %y : g_eog}sw ) ﬂ.&ﬁ?&%@ hﬁgﬁ Eh%ﬁi%vferea ?&%ﬁﬁé&fﬂ&yﬁémiﬂgw& e hours.
. Thetea praduct was cooled to -20°C and crystals, were filter d washed with water. Th tals wi
2 (4 - oyanil G lohia e CUNBHEES hioior and Sco@hs o JDITS o3 (C0bBETHA o - Sitn
ophenyl)-5-(4'-(trans-4"-propylcyclohexyl)phenyl) pyrjmidine. The result of measuring the phase transition
2-]£_4p_- gé};angﬁi,ﬁxﬂﬁp- p{,‘jnugggwm);ﬁa@huow: trans-4"-nonyl cydohexyl )pheny?)
pyfi m dipne, or
2-(4' -cyano-3',5" -di fluorophenyl)-5-(4"-(tmans-411-decyl cydohexyl ) phenyl)
pyri m di ne, or 2-(4'-fl uogopHen_g@;@,ﬁ: t s-4"-propyl cycl ohexyl ) phenyl)
pyrimdine, or 2-(4'-fluordpHény-y- ( nd- 4" - met hyl cydohexy! ) phenyl )
pyrimdine, or cs F
2- (4-flsgor ophenyl )-5-(4"-(trans-4"~-et hyl cyl ohexyl ) phenyl) pyrimdine, or
2-(4' -fluorophenyl)-5-(4'-(tridgstq" -gutzyﬂclydq hékdyB¥phenyl ) pyrim dine, or
2-(4' -fluorophenyl)-5-(4-(ttans-4"-pentyl cyﬁo exyl 5p§e yl') pyrimdine, or
2-(4' -fluorophenyl)-5-(4'-(trans-4"-hexyl cycl ohexyl) phenyl g péri m di ne, or

24( 4" -1 qu’B?Sh%F%P 9 &-‘3‘%@ 'maﬂéffiﬁﬁﬁw ip‘g?%ﬁ"ﬁép ‘L‘Zr?ﬁé icliguid Rbase ne, or
34 0 roauction SS._QOOWI'! m nas re 5

2- (4" -1 uofdphe phenyi) - (47 (trans.dc-mathyloygioh pREey heny | i mi di ne,

2 (4t 33§-§§§é o b T VAR LY ) pyr i di ne, or

2-(4' -fluorophenyl)-5-(4"'-(trans-4"-decyl cycl ohexyl ) phenyl) pyrimdine, or

5 .
2. (3", 4°-di f1 uor ophenyl )-%-’(ﬁ"-@@@}ﬁ@yl%ycl ohexyl ) - phenyl )

pyrimdi ne, or F
2-(3',4" -difluorophenyl)-5-(4"-(trans-4"-nmet hyl cycdohexyl) phenyl)
pyri m di ne, or 144.5°C 190.7 't _211.1 °C
2- (3., 4b- di f | uor ophenyl ) - 54 F=TtPars-7—ethyNcycaom®xyl ) phenyl )
pyrimdi ne, or

2-(3',4'-difluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine,



'2-(3", 4" -difluorophenyl)-5-(4-(tran tyI cydohexyl ) phenyl ) pyri m dine,
or 2-(3',4'-difluorophenyl)-5-(4"- (Etproa?ﬂgsszf% pentyl cycl ohexyl ) phenyl)
Pyrimdine, or 10

2-(3',4" -difluorophenyl)-5-

s yI cydohexyl ) phenyl) pyrim dine,
or 2- (3 4' -difl uorophenﬂ}l#)g‘x @ ept yi cycl ohexyl ) phenyl)
pyrimdi ne, or

2-(3',4%-difluorophenyl)-5-(4"'-(trans-4"-oct fl cycdohexyl ) phenyl)

pyr|md|ne or 2-(3 102.1 T 132.8 C 2106‘C2
-di fl uor ophenyl ) -5- (4 -C(t-r-a?nsS4 —+#en\8 gyetoh g,fl-;;phgnyl) pyri m di ne, or

2 (3 4' -di fl uorophenyl)-5-(4'-(trans-4"-decyl cycdohexyi ) phenyl)
pyr|n1d ne
2-(3 4 52(531135’ ﬁﬁrﬁ?ﬁt o 4 Do AyRMaRLC! Onexyi ) pheny! )

pyri m di ne

, 5" -trifl uorophenyl ) 5 (4" -(tr - et.hylcydohexyl ) phenyl ) pyrim di ne, or
2- (3',4'",5 -trifluoropheoyi - .5@@1& = [ opyi cycl ohexyl ) phenyi)
pyrim di,5ne or
2-(3',4" ,5 -trifluorophenyl)-5-(4"-(trans-4" Fbutylcydohexyl)phenyl)

pyrimdine, or 2-(3 ,4 jét%fluﬁrophgnyg)z =5t(4z_z§‘c

-(trans-4"- pentylcydohex

2-(3',4",5 -trifluorophenyl)-5-(4"-(trans-4M hexyl cydohexyl ) phenyl )
@yrl m d?one or 2-(3

4,5 -tri PHE 4T @ﬁ nyl)-S5{(4(-Graos 4" hepyicyaiphexyrbe ) eyimidinge x y i ) pheny! )

pyrim din e 2-(3,@4'-difluorop enyl)-5-(4 (trans-4"-heptylcyclohexyl)phenyl) pyrimidine,

-2- | I |
ATAE ‘;@ ST o ek e e ydonexy! ) pheny)
2-(3',4% 5 2 14f FS RIS {4y trans 4-dequicycigheyiipheqyd RYimidi®o hexy | ) phenyl )

pyri m di ne

2-(3", 4 SEé&Ql?-ITEu%ophenyl) 5-(4*-(trans-4"-decyl cydohexyl ) phenyl)

pyri m dine. 2feQy st Hrédhre B R gwwe‘s&%%@%mﬁpmn si ng
at | easf, 0BQy QY kit bﬂh@nﬁ%f(h'l(ﬁénb-\iem&ﬁ é} hen{l) gyiviaié, eceding clarm 10.
i quid crysi@le saibasihbhyds-(@Strons-@+- er,;z. yrifidiag, act eri sed by

Qupr i si g 26§ @08-GiffuGtopheiiHBY 4 ng 4L r3&|cyo|ohexy|)p yI) @ftfinidiie, TOT € pyri m di ne
derivati veg-(aa, @trmuMemm-squtmuczwmoﬁexﬂ)m efiyl) gyivhiging, anspr Cche 35 1.
Pyri m di n- R j4vtrifiucrephetyl)Sei qirane-d - phintyRicloheg ) shenyt) pimidinee, Fornel @ 40 z 45 in
der R e#ne 2g@a-atkifiudrophenyidsiy Htrdns-dplyleycibhekyliphenyli fyritidiné,enst of f at onen

dar st el | t, 2X3' &, B trfuorgiitenyl) 1544 dirdnbs-4"-heptyivgciafiexybpben) pyrithidieer F dar stel | en, und
der Cycl oh@X3A-5Rtrifigorephamyl)iSr(#risansbectitnveigheidiphenyt) pyitpidineri di n- Deri vat nach

Anspruch 12-(8d'5-trifluorophgafiSrifiAisane #huanyiekgiokexyllphanyipyinpidise ne For el :
L 2-(3' 4’ 5'-tnﬂuorophenyl)-5-(4'-(trans—4"-decylcyclohexy|)pheny|) pyrimidine.
40
EXAMPLE 13

A compound according to the present invention in which R represents

C4H; and c5“11 (0 )<0) (O)- ¢

and

§5  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-1 point of these liquid crystal compositions and threshold voltage (Vth) for voltage
luminance characteristics when sealing the composition in a TN type liquid crystal display cell of 8 um thick-
ness were measured and the results are shown in Table 2.

3



RQ( TN

(-a) 55

in der

R sine

ger adketti ge AI kyl -G uppe mt | bi EPPFNNENBAnst of f at onen darstelit und der

‘Cycl bhexan-

Ri ng el ne trans-Anordnung hat. 3

5 EP 0 391

591 Bl

2-(4' -fluorophenyl)-5-(4'-(trans-4"-octyl cydohexyl ) phenyl) pyrimdine, or
2-(4' -fluorophenyl)-5-(4"-(trans-4" &HQQ? d cycl ohexyl) phenyl') pyrlmdine, or
-(trans-4"-decyl cycl ohexyl ) phenyl) pyrlniidine, or

2- (4-f1 uorophenyl) - 5- (4

5 2-(3'" 1,4 -difluorophenyl)-5-(4"-(trans-4"-propyl cydohexyl) phenyl)
pyri m di ne, or
2-(3',4" -difluorophenyl)-5-(4"-(trans-4-n-nethyl cydohexyl ) phenyl)
pyrimdi ne, or -~
2- (31, 4 d| fI uor ophe@ypoling4’ - (transa-et hyI wlpwma'@hehw § hpymym (di ne,
or 2- (3 =S5 Z—{tTars g—FO uu'L)iii,TcrUilexy )ﬁ‘mlﬁ&d‘
pyri m di ne 0 - 4
2-(3',41-di f lﬁ)j’ cribh“@}@-@rﬁ 4- deﬁt y| cycl ohexyl ) phenyl )
pyri m di ne,
2- (3", 445- di f oro 4" hexyl cydohexyl )phenL/I ) _pyrimdine,
or 2-(3',4' - J‘g %}@1@‘?« Nans- 4 f+hept1y® cl ohekyl3ph2dyl )
pyri m di ne,
2-(3",4" -dif 'WT‘# =T rdllb ey 9J6L Fcydotexyphenyt—pyr+ni di ne,
or 2-(3,4 -4 r )-5-(4". (trans 4> bnylcydohexyl)phenyl)
(pyri m dione, or 104 2. 12
R- (3,4 -dif p‘ 0 ' }@%a ecyl cycl ohexyl ) phenyl)
pyri m di ne, E@{L%P @ N1 é
2-(3,4 ,5 -trifl uorophenvl ) -5-(4' F(trans 4 - net hyl cycl ohelkyl ) phenyl )
Fz)yzlsmglng Jrz];.lx—ls ( thllosdh I)2h' 5|6)
- or, ran - et hyl cydohexy] ) pheny
pyri m di ne, md }kl"@'@'% [; 316
2-(3',4",5" - rZ LiLerbfhérlyl )-5- (4' - (tran® @1 - propyl cycl ohlexyl ) phenyl|)
pyri m di ne, 4
2-(3', 44, 5" - r| I uor:o’ en' gmt rans 4 - but %I%f/adohexyl )p%’enyp)
pyri m di ne, _
23 ,4',5" - rlemerp@mrS'I) 5- (4" - (transe - pentlyd ayci ohelkylg prenyl)
pyrimdine, pr~ 2 CN 1,0
2-(3',4",5-t¢ ‘rr Lanss A heycydohexyi) phenyl )
pyrim disne, pZL I - 565 99 2. 47
2-(3',41,5" - 5fIHj W%(t ransl 6Lu hept yl cycl ohexyl ) phenylj)
pyri m di ne, J“r
2-(3",41,5 -t A RLsrbpRA1 ) - 5- (4 - (tr ah& Q| oct yIB Ydohexyl ) phrerfyB)
pyrimdi ne, pr ——mo—
2-(3', 4% 5 - trrHtuoropheny) - 5-( 4 = tTans—aN-TonytyctohexyHrphenyt)
pyri m di ne, or
2-(3,4",5 |quo g Iég s+ edec ohe r)
been e Ve f mg an'extreme-
pyrim di ne 2;% E Hﬁ.y aéﬁﬂ rn’led % po\éltlon having
conpri Sknga nt% gla@(ﬂr&sm) H}gge &' Llya I'u%ﬂan%g cl'ﬁl nbe obtained by mixing
a pynmldme 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.
o .
Claims
1. Apyrimidine derivative characterised by the general formula:
§5
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‘any preceding claim 10. A liquid | nposition as claimed in claim
8, characterised by conprising froﬁ%%%ﬁ“égg/o by wei ght 30 of one or

‘more’ pyrinidine derivatives as clainmed in any of clains | to 8.
Pat ent anspr Cche 35 1. Pyrimdin-Derivat, gekenngoichnet durch die
al I geneine Fornel: 40 45 in der R eine geradketyige Al kyl-Guppe mt | bis

10 Kohl enst of f at onen darstel |, r o@ ekit, Yund Zjeweils H
oder F Barstellen, und der Q}gl a ' ei ¥e{trans- Anordnung hat. 2.
Pyrim din-Derivat nach Anspruch 1, gekennzeichneg durch die allgeneine

Formel: R> OCN | (1-a) 55 in der R
ei ne_ger adket i if Ablsinrs HOER ol @,ﬁ \ 59 LR by U
der Cycj,0hexapteni r E . 111 g 111
i ool I ety A p T

gokennzei clneA pyiidive dekivetivalas ¢jginied if laitror, chatacteflselRby thebdne@Mormula{ 1 - b) * 10

F in der R sine geradkettige Al kyl-Guppe mt | bis 10 Kohl enst of f at onen
darstelit und der Cycl ohexan- Ring eine trans-Anordnung hat. 15 4.

Pyri mi disn- Deri vat naﬁh_@g@_@y@gz Iﬁhnet dur(clh :
- 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. Apyrimidine derivative as claimed in claim 1, characterised by the general formula:
25 R }@ CN (1-b)
- F '
30 where R represents a straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has
_ a trans arrangement.
— 4. Apyrimidine derivative as claimed in claim 1, characterised by the general formula:
35 ) F
M
: F
e
where R represents a straight chain alkyl group with 1 to 10 carbon atoms and the cyclohexane ring has
a trans arrangement.
5. Apyrimidine derivative as claimed in claim 1, characterised by the general formula:
45 .

OO a-o

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



‘di e al | gemeine Fornel: 20 25 in der R sine geradkettige A kyl-Guppe mt 1
bis 10 Kohl enst of f at onen dar st el | t ERRJIR B&ycl ohexan- Ring sine

't rans- Anordnung hat. 305. Pyrimdin-Derivat nach Anspruch 1,

gekennzol chnet dubch di e_aligenelne Fornel: 35R

Ft1- ) in der DN 8 ' yl -G uppeegitL |, Pis 10
R q @; @?hgxan- S 48III Rieng si ne

. Kohl enst of f at omen dar st y
trans- Ahordnung hat 6. . Pyrimdin-Deriv ) nach Anspruch 1, gokennzel chnet
durch die aligeneine Fornel: 45 P. (1-e) 50 in der R eine

L2015 S o 50 R

Ansprucf) 1, 3%'bnnzelchnet durch die aligeneine Fornel: 36

L IULETED 41 1A bylmlaind divatit bd dmddh caimEPotredSrbeB inenialtimiler R e ne
ger adketti ge Kyl -G uppe mt 1 bis 10 Kohl enstoffatonmen darstelit und der
Cycl ohexan- 10 " Ring eine trans-Anordnung hat. 8.

2- (4- Cyanophenyl ) 5- (4{t ms- 4f - pr opyl cydohexyl ) phenyl ) pyri m di n, oder
2-(4'-Cyanophenyl)-qi r - | cycl ohexyl )-phenyl) pyrimdin,
oder 2-(4'-Cyanophenyl ( t hyl cyco hex{ld —pHehyl ) pyri nidin,
oder 15 2-(4'-Cyanopheny|)-5-(4'%1rans-4"-buty|cydoHexyI)-phenyI)
pyrim di n, oder

(‘ , 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"-methylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4"-ethylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4”-butylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4"-pentylcyclohexyi) phenyl) pyrimidine, or
2-(4’-cyanophenyl)-5-(4'-(trans-4"-hexylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4'-(trans-4"-heptylcyclohexyl) phenyl) pyrimidine, or
2-(4'-cyanophenyl)-5-(4’-(trans-4"-octylcyclohexyl) phenyl) pyrimidine, or

, 2-(4'-cyanophenyl)-5-(4'~(trans-4"-nonylcyclohexyl) phenyl) pyrimidine, or

W 2-(4'-cyanophenyl)-5-(4'-(trans-4"-decyicyclohexyl) phenyl) pyrimidine, or

2-(4’-cyano-3'-fluorophenyl)-5-(4'(trans-4"-propylcyclohexyl}-phenyl) pyrimidine, or
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl) pyrimidine, or

35 2-{4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3'-fluorophenyl)-5-(4’-(trans-4*-hexylcyclohexyl)phenyl) pyrimidine, or

o 2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine, or
o 40 2-(4'-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-octyl cyclohexyl)phenyl) pyrimidine, or

2-(4'-cyano-3'-fluorophenyi)-5-(4-(trans-4"-nonylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3'-fluorophenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-propyicyciohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3’,5'-diflucrophenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl) pyrimidine, or

45 2-(4'-cyano-3',5'-difluorophenyl)-5-(4"-(trans-4”-ethylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3',5'-difluorophenyl)-5-(4’-(trans-4"-butylcyclohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-pentylcyclohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine, or

50 2-(4’-cyano-3',5'-difluorophenyl)-5-(4'-(trans-4"-octylcyclohexyl)phenyl) pyrimidine, or
2-(4'-cyano-3',5'-difluorophenyl)-6-(4'-(trans-4"-nonylcyclohexyl)phenyl) pyrimidine, or
2-(4’-cyano-3',5-difluorophenyl)-5-(4'-(trans-4"-decyicyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4-(trans-4"-propylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyt)-5-(4'-(trans-4"-methylicyciohexyl)phenyl) pyrimidine, or

55 2-(4'-fluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyi)-5-(4'-{trans-4"-butylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4’-(trans-4"-pentylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl) pyrimidine, or
2-(4'-fluorophenyl)-5-(4'-(trans-4"-heptylcyclohexyl)phenyl) pyrimidine, or

25
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2- (4 Cyanophenyl)-5-(4' (trans-4" pent | cycl ohoxyl ) phenynm) pyrimdin, oder
2- (4' - Cyanophenyl )-5-(4' (trans-48- FBQ %Bﬁexyl ) phenyl ) pyrimdin, oder
2-(4”-Cyanophenyl )-5-(4' (trans-4"- heptyl cyncohexyl ) phenyl) pyrimi di n, oder
2- (4" - Cyanoph2#fiyoraghenm)-3-{4f-Uraps-41-octyicycloheylibbenyl pyrimidirenyy| )  pyri i din, oder 20
2- (4' - Cyanoph2(#Hi IOBhe("!I)- -W&ms-wm he. amwmwomyn ) pyrimdin, oder

2- (4- Cyanop he?TY'[z ﬂg}— 69&5“4"&6 pyrimidin, oder
2- (4" - C§/ano ¥ 1‘16’!" ))554 QP"E14 Wmﬁﬁ' n |°5pheny|)

pyri midin, Od 4'-d|f|u ophe l)-5—(4' trans-4"-methylcyclohexyl)phenyi) f mldm
2 (4D- yaro- ffmfs,mﬂm:am (R ) ooy
24" ano sz LB ARSI oreny1) i

'-dlfluor hen 1)-5-(4'-(t "-he o midin

2-(4' -Cyano-3 o f ,)&)- %C q’m@&ﬁﬁzﬁ eL,SphenyI ) pyrimdin,
oder 2-(4'- %50 s Jiffubropher J%Qm( ﬁlﬁyiﬁ}henpl? fﬁXQ)PheXW ) phenyl’)
pyri mdin, 0 fi(s' 4'-d|f|uorophenyl)-s-(4'-(trans-4"-decylcyclohe {)phen )pyrlmldine or
2- (4" - GRANO- 3h.(3) b BQRMNORBHnY-5 dt-fiabd A bEnylycioNENIHEOYD NS drphony | )
pyri mi di n, odg{s,4'5-trifluorophenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl) pyrimidine, or
2-(4' - Cyano 32-¢3f 4 perriflosipydnyi>s-(44 {tlahs-propdicycliRilphehyiy paimidink Jopheny | )
pyrim di n, od®(3,4,5-trifluorophenyl)-5-(4'-(trans-4"-butylcyclohexyl)phenyl) pyrimidine, or
2- (4- Cyano- 3' 2{3.415%pthermphonyibs-(44{tiahs-¢tpentiityciohaxyipbangipbyeridingmhony| ) pyri m di n,
@dor 3020 2-(3',4',5'-trifluorophenyl)-5-(4'-(trans-4"-hexylcyclohexyl)phenyl) pyrimidine, or

4' - Cyano- 32-(3fh§dr'13\l?&n nyl)-S-(4(-Qrafis-4"shaptyldytiohexy Pyrimiding, henyl
&7&, mi g}/ n, od&fd.4.5-t Iuoropz:na)-5-(:(’-(traSs-4"-octylcyclohexyl)ggzzyrg.%ynmldlne.oyr* )P yh)

2- (4' - Gyano- 32'(3H60‘Fm‘?22n »-5(4-irang-4"nqaylayolohgrd)phendd) PRIHAGA, Piohony | )

pyri m dl n, od p 4’ 5'-tri )-5-(4 ~(trans-4"-decylcycloh phenyl) pyrimidine.

| szyg |4m G ﬁ”? dAﬁq\"_iud o ebi LS oRAIGH) Ylarsctarissd by domBHiaig 4t Teal BN Bétidtive B Wida in

2-(4' - Cyano- 3 sy preceding claim bhonyi ) - 5- (4' (trans- 4" - met hyl cydohoxyl ) phenyl )
pyri m din, 1ll)dquu|d crystal composition as claimed in claim 8, characterised by comprising from 3 to 20% by weight
2-(4' - C}éano- 3bf 0he or ehofel pyimigiheedeyivativds-aé ddited iAoy of aims hyd &2y dohexyl ) pheryi)
pyrimdin, oder 35
R_¢4' - Cyano-3',5' -difluorphonyl)5-(4' (trans-4"-butyl cydohexyl ) phonyi)
pyri m di n, Patdatanspriiche
2- (4" - Cyano 3',5" -difluorphenyl)-5-(4"'(trans-4f-pentyl cyi cohexyl phenyl)
pyri mi disn, 1.odg\xnm|d|n-D;nvat
gekann - -

§y§|4m gﬁnoogﬂ?kglg:ggnﬁmﬁhonyl) 5-(4' (trans--hexyl cydohexyl ) phenyl)
2-(4-Cyano-3', 5" -di fl uorphenyi)-5-(4' (trans-4u- hegtyl cycl ohexyl ) phenyl)
p)L(J m di n, oder 2- (4'-Cyano-3',5" -difl uorphenyl)

t

(4(tran¥-4" -ooty| cydohoxyl )pho Dder 40
2-(4' - Cyano- 3' -di fl uor phef 5 @ nfnyl cyi cohexyl ) phenyi )

pyrimdin, oder

2-(41-Cyano-3',5' -dl fl uor phenyi)-5-(4' (trans-4nZdocyl cycl ohexyl ) phenyi)
pyri m djn, oder

2- (14" - Fl'uor phragnR dine(géradiettig@miRyl-¢ruppé Y bis YOKRRNKIFhBMETdak stelty X FIBH&H ICN, daratbit]
2- (4' - Fl uor phoond 2 jevieil§ K 'odef F darstaliefuindBériTyéishgkaniRing\eing Fravasranbiiigg hati di n, oder

2-(4':- Fl uorphenyl)-5-(4"'-(trans-4"-et hyncycl ohoxyl henyl rdm di n, odor
( 2.p Pyra'/m m-Dem(rat nach Anspruch 1, ymey y )p y )py

2- (4" - Fbuorph@?&'?'%‘"ﬁ'"}%f‘"g rans- 4" - but yl cydohexymn) phonyl ) pydi ni di n, oder
2- (4" -Fl uorph‘@?} 9 rans-4"- pentyl cyohexyi ) phenyl ) pyr ndi n, odor
2- (4" - Fl uorphonyl )-5-(4"-(trans-4". -exyl cycl ohexyl ) phenym) pyri m di n, oder

2-(4' - Fl uor phonyl ) - 5- % cydohexym phenyl ) pyri m di n, oder
2- (41- Fl uor phenyl ) - 5( Q @t hexyl Yphenyt ypyrinmidin, oder
55

in der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstellt und der Cyclohexan-
Ring eine trans-Anordnung hat.

35



50 ' ' EP 0 391 591 B1

2- (4' - Fl uor phenyl )-5-(4'-(trans-4"-nonyl cycl ohexyl )phenyl )pyrimdin, oder
2- (4" - Fl uor phehi#-fuompliepyl)-$-(4f-trass-4tXctyioxiohaxyl)obbnyly pyripdienael ) pyri mi di n, oder

2-(3', 4 - Di f | dt4plinerephenylpS-{44(trans-41mmgnyltyclqhexygheay)dbpdnadigd, pphonym) pyri mi di n,

oder 2-(3', 4' -FriugropandhS{4)-(t8ox41:deyicyainbexyl)phen) pyriniiginkobre x y m) phenyl )

pyrim di f, odeF (3 4‘-d|fluorophenyl)-5-(4'-(trans-4"-propy|cyclohexyl)-phenyl) pyrimidine, or

2-(3', 4" -Difl B Phsﬂ £(4'(tranprd"-methylaypighesyiehenylngmidint ony | i midin,
od(e 5C 2-(3 4’—d|ﬂ pheny 5-(4'-(trans-4"-ethylcyc|of$xy%¥henyl) pyrimidin ?hor yl) pyrimdin
2-(3', 4 -Difl 3"1 2'(4'1(ffaaﬁ§"bvfsd%m avl)éwww eh yi) pyrimdin,
oder 2-(31,4' ?:j%g ,!‘f"?' Appstyleyciohexy x‘ﬂ) %‘;@? i r bhanyl )

B;:: i " o odéj '(3 g “"'°° °"Y)' @E rigﬁrzﬁylcyctahexylg’phenyl)»:l)!ymnmuﬁ?{c‘fczrcydohexyl Jphenyl)
2-(3', 4 -Di fI 'ﬂu ph _ (4 tm ﬁ%'%‘y’% ‘gﬂ’enyl ) pyrimdin,
oder 2-(3', 41 -(t i %"y ek yrim!ji?nie )Zf) phenyi )

pyri mi dig, Od%!(s '-tnfl ;

lohe en ldlne .
2-(3", 4 - Di f.1 yos .Qm( __r 44@. - ﬁ}‘h ) pyrlmdln,
oder 2-(3', 4 -thafwaﬁfn.hﬁmeh y%(z &%ﬁ& ";’ 335?,{39 id lop Pheny! )

pyrimdin, od €X(3",4,5'-trifluorophenyl)-5-(4- ('trans-4"-butylcyclohexyl)p enyl) pyrimjdine, o

2-(3', 4", 5 - Tra@laonamoniehye-¢4imadsF-Batyiddb A iIAAGIY, o) Pheny! )
pyrim d|2‘"1 -odex(3m,5"- tnflUOI’Ophenyl)-5-(4'-(trans—4"-hexylcyclohexyl phenyl) pyrimidine, or
2-(3',4",5" - Tra{El4usutiriueroptiepy)ss- @ Atrarsidr-Aebtyicycio e, )aphenw )

pyrimdin, odex3.4 5’-tnfluorophenyl)-5-(4'-(trans-4"-octylcyc|ohexyl)pheny|) pyrimidine, or -

2-(3',4',5" - Ti2{p'|4(F5tnfwenapHehyl)S-(4 A transidr-asngicytiohgxylinhyryl) peidmdtexeei ) phenyl )

py“ m di n, odeér®4 5'-tnfluorophenyl)-5-(4 -(trans-4"-decylcyclohexyl)phenyl) pyrimidine.

2-(3', 4255 Tr|fI "}/3 {14 - (trans- 4W—but?/| cyl ohexyi )(Phon yi)
pyrimdin, iqui cry po ition, characterised by comprising at [east one pyrimidine derivative as claimed in

2-(3',4',5 TPPW’EFSF%%?WU 5-(4'-(trans-41-pentyl cycohexyl)phenyl)

pyrim di n ﬁdw. Wid RystaP ednfpddittR a inclai i wei
2- (|3m g % roflc?nb Uﬂ%\sg}g@ﬂﬁuﬁf}%e |ve gsﬁcaﬂg‘ed a%%étpf grt i% 'l;n erT Sﬁd%r’/ !}Y o

2 (3 41, 5- Tr| fI uor phenyl )-5-(4'-(trans-4"-octyi cydohexyi ) phenyl)

pyri di min, Patbdtanspriiche '

2-(3', 4~ 5 -Trifluorphenyl)-5-(4"-(trans-4"-nonyl cycohoxyi ) phenyt)

pyr i m d;l,sn, 10d 8yrimidin-Derivat, . '

2-(3',4",5" - TgbKehnmelchinat dynich - 5- (4' - (tr ans- 4M decyl cydohoxyl ) phenyl )
pyrimdin. 15die@iigempihe/Emimgkri st al | - Zusammenset zung, dadurch gekennzei chnot,
da s8e0 mindestens ein Pyrimdin-Derivat wie In irgendel nem vorhergehenden
Amspruch beansprucht, aufwoist. 20 10. Fliissigkm stall-Zusamenset zung

nach Angpruch 9, dadurch gekenn ff! chnet, } ?

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 eine trans-Anordnung hat.

2. Pyrimidin-Derivat nach Anspruch 1,

80 gekennzeichnet durch

die allgemeine Formel:

R<HXOKC

5 H, Q CN (1=31)

in der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstellt und der Cyclohexan-
Ring eine trans-Anordnung hat.

35 -_—

) O O



‘daB sie 3 bis 20 Gew. - % el nes Pyrig%%kn-%ﬁrivats oder nehrerer
Pyrimdin-Derivate wie in irgendel gL 5ﬂspruche | bis 8 beansprucht,
‘auf weost . 25 Revendications 1. Dériv6e de |la pyrimdine caracteris6 par |a
formul e g6RA6r Byrinidirgerivat nach Anspruch 1,

y R{D <XCO-~-~gekennzeishmbduysph R r epr 6sente un group. alkyle A chaino droite
avec | A 10 afippigemeiee Forpehione, X represente F ou CN, Y et Z representont
respect fvement H ou F et |e groupe cycl ohexane a une configuration trans. J

40 2. Dérivb de la ri | n revendi cation 1, caract6ris6 par
la fornul e generale: R4 CN (I1-b)
(1- a) .45 od R reprb6sente un groupo a |l e*A chatno droite avec I A 10

atones ge carbone, et |e group. cyclohexBne a une configuration trans. 3.
D6rive de la pyrimdine selon |a revendication 1, caract6ris6 parla formulo
genéral e: 50 [} ger R eine geradiattige/ Alkyl-Gritbpe mit 1 bis 10 Kohlenstoffatomen darstelit und der(GlyciBhexano

F ou R represgi} gindtfansARSHRRIngHekY| € A chatne droite avec | A 10 atomes de
carbone, et |e group. cycl ohexane a une configuration trans. 38 1 1I11Z
111111 4511311 PyribidintDerivatRgeh@ngaech891 Bl F 4. D6riv6 de |la pyrimdine sbibn
| a revendi cat pekenmzeictnet durel6r i s6 par i A fornule generale: 5 ~ ~ ~

-N R} die aligemeine Formel: (1-0¢c) 10
obi R repr6sente un group. alkyle A chatno droite avec 1 a 10 atones de
carbone, et |e groups cycl ohexane

Q 20 F
—
R-<CHXOXO CN (1-¢)
F
25
in der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstelit und der Cyclohexan-
Ring eine trans-Anordnung hat.
0 o Pyrimidin-Derivat nach Anspruch 1,
gekennzeichnet durch
W, die aligemeine Formel:
35 R
B a-o
F in der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstellt und der Cyclohexan-
\/ 0 Ring eine trans-Anordnung hat.
6. Pyrimidin-Derivat nach Anspruch 1,
gekennzeichnet durch :
die aligemeine Formel:
45
B a-o
‘ ¥
50
in der R eine geradkettige Alkyl-Gruppe mit 1 bis 10 Kohlenstoffatomen darstellt und der Cyclohexan-
Ring eine trans-Anordnung hat.
- 7. Pyrimidin-Derivat nach Anspruch 1,

gekennzeichnet durch
die allgemeine Formel:

-_—_
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. a une configuration trans. 5. D6r|ve de |a g rimdine selon | a

revendi cation 1, caracterise par P 8% 79 éenGraI e: 15 Rj)(?) NK F
{1 - d) 20 ob R represente un group aI kyle A chaino droite avec I A 10
atones de carbone, et |e groups cycl ohexgne a une configuration trans. 6.
Derive de la pyrimdine sglon.a ravendifation 1, caractérise par |a
“formule générale: 25 FR<QiM P (
(1 - e 30 K > ob ™R remwr6setb un groups &ITny@Achalno droit
avec | A 10 atones de carbone, et |e grolpps cycdohexane a une configuration
trans. 7. D6rive de la pyrimdine selon |a revendi cation 1, caractb6ris6

E)iar _ | ?) f. Zr mul §, 86 R g6raals ttf&'ylgg Gﬁ.lp'ge it 1 pis 1869%%;@%%0% darrsgubmd dar Cygigpexan-

Ring eine trans rdnun
chat no dr oite a\?ec [ T nes de carbone, et |e groupe cycl ohexane a une

confi gurati&n z(nemyanopH&.ylﬁs-(m(trans-u-propylcyclohexyl phenyl) midin, oder L

2- (4- cyanoph6ryi)Gyandpiénylf-5-aaBansd¥-methgigivho FORV] Py adby) pyri nidine, ou
2- (4' - cyanoph@a¢tQyatopliehyl)-§-(4 (a4 -ethiityoly awl-pﬂrawydyh.)\ﬁh,&ayd ) pyrimdine, ou
2- (4" - cyanoph@AgHGyatoplishyh-8-(4 (trars-44 butitydiphexyl amyd pinnidiG loyer)  pyri mi di ne, ou
2- (4" - cyanoph@-ytQyasphenyll-5-{4trns4(:péntiloysiahpxiibtery) pygridinyodgr pyr i ni di ne, ou 6
2- ( 4- cy anopher#y#yCygapphenyl}-ar(fddtrans-4trboxylcysipbixyiiphenyl) pypimiginybder pyri mi di ne, ou

2- (4- cyanoph6yltyCysaqpheni)-p-{4tsans4"-heptcylcanpaiotieesiyryimighédsri ) pyri mi di ne, ou
2- (4' - cnopheny{-Gyagophen l?‘ﬁ‘ﬂ'éaﬂ!"‘" %!‘?Yﬂemh@ﬂ )eypmeln r pyrimdine, ou

Q- (4 - cdpheny? ! Cﬂ’a°"°" ° yr|md| ne, ou

A¢4' - cyanoph l;g’é‘ 4’%‘ 6%] R I ) pyrimdine, ou
rz)yg |4|Pn giyﬁgo 3 2 (4’ 5% zgsﬁ-methyl%h mphe yl) pynm m, odj;henyl )

[ no-3' uol ‘(tra -
2- (4" -cyano- 3’ zg ho24 '?Jﬁmﬁ ('(traﬁij ang: mmn pynml phenyl )

pyrim di'ne, %-(4-Cyano-3'-fiuorphenyl)-5-(4'-(trans-4"-pentylcyciohexyl)phenyl) pynmldm. oder
2-(4'-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-hexylcyclohexyl)phenyl) pyrimidin, oder
2-(4'-Cyano-3'-fluorphenyl)-5-(4‘(trans-4"-heptylcyclohexyl)phenyl) pyrimidin, oder
2-(4’-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-octylcyclohexyl)phenyl) pyrimidin, oder
30 2-(4'-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-nonylcylcohexyl)phenyl) pyrimidin, oder
; 2-(4’-Cyano-3'-fluorphenyl)-5-(4'(trans-4"-decylcyclohexyl)phenyl) pyrimidin, oder
_/ 2-(4'-Cyano-3',5'-difluorphenyl)-5-(4'(trans-4"-propyicyclohexyl)pheny! pyrimidin, oder
2-(4'-Cyano-3',5-difluorphenyl)-5-(4‘(trans-4"-methylcyclohexyl)phenyl) pyrimidin, oder
2-(4’-Cyano-3',5'-difluorphenyl)-5-(4'(trans-4"-ethyicyclohexyl)pheny!) pyrimidin, oder
35 2-(4'-Cyano-3',5'-difluorphenyl)-5-(4‘(trans-4"-butylcyclohexyl)phenyl) pyrimidin, oder
2-(4'-Cyano-3',5"-difluorphenyl)-5-(4'(trans-4"-pentylcylcohexyl)phenyl) pyrimidin, oder
2-(4’-Cyano-3',5'-difluorphenyl)-5-(4(trans-4"-hexylcyclohexyl)phenyl) pyrimidin, oder
2-(4’-Cyano-3',5"-difluorphenyl)-5-(4'(trans-4"-heptylcyclohexyl)phenyl) pyrimidin, oder
2-(4’-Cyano-3',5"-difluorphenyl)-5-(4'(trans-4"-octylcyclohexyl)phenyl) pyrimidin, oder
40 2-(4-Cyano-3',5'-difluorphenyi)-5-(4'(trans-4"-nonylcylcohexyl)phenyl) pyrimidin, oder
2-(4-Cyano-3,5'-difluorphenyl)-5-(4'(trans-4"-decylcyclohexyl)phenyl) pyrimidin, oder
2-(4'-Fluorphenyi)-5-(4'-(trans-4"-propylcyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'~(trans-4"-methylcyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-ethylcyclohexyl)phenyl)pyrimidin, oder
45 2-(4'-Fluorphenyl)-5-(4'~(trans-4"-butyicyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'~(trans-4"-pentylicyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-{4'-(trans-4"-hexylcyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-heptycyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'~(trans-4"-octylcyclohexyl)phenyl)pyrimidin, oder
50 2-(4'-Fluorphenyl)-5-(4'~(trans-4"-nonylcyclohexyl)phenyl)pyrimidin, oder
2-(4'-Fluorphenyl)-5-(4'-(trans-4"-decylcyclohexyl)phenyl)pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-propylcyclohexyl)phenyl) pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-methylcyclohexyl)phenyl) pyrimidin, oder
2-(3',4'-Difluorphenyl)-5-(4'-trans-4"-ethyicyclohexyl)phenyl) pyrimidin, oder
55 2-(3',4"-Difluorphenyl)-5-(4'-trans-4"-butylcyclohexyl)phenyl) pyrimidin, oder
2-(3',4"-Difluorphenyl)-5-(4"-trans-4"-pentylcyclohexyl)phenyl) pyrimidin, oder
2-(3',4’-Difluorphenyl)-5-(4'-trans-4"-hexylcyclohexyl)phenyl) pyrimidin, oder
2-(¥,4'-Difluorphenyl)-5-(4'-trans-4"-heptylcyclohexyl)phenyl) pyrimidin, oder
2-(3',4'-Difluorphenyi)-5-(4'-trans-4"-octylcyclohexyl)phenyl) pyrimidin, oder
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2- ('4 - cyano-3' -fl uorophenyl )5-(4' - (trans-4 -ethyl cycl ohexyl)-phenyl)
pyrimdine, ou 39 EP 0 391 591 HF 3459181

2- (4 - cyano- 3' - fl uor ophényt) - 5- (4' - (trans-4"-butyl cycl ohexyl ) - phhnyl)
pyri m di ne, Ca-(3,4"-Difluorphenyl)-5-(4'-trans-4"-nonylcyciohexyl)phenyl) pyrimidin, oder

2- (4' - cyano- 32«¥ Aiifusihenyl)5)(4' Sraisdd”-decytopainbexyphemdmimimidiy ddére x y | ) - phényl )
- pyrim di ne, C@-(3'.4'5-Trifluorphenyl)-5-(4'-(trans-4"-methylcyclohexyl)phenyl) pyrimidin, oder

2- (4" -cyfano 3'2-(3?44'LR5F'6 H'BWY'?‘G— wns- t*W@?@W&WPW I)ph6ny|)

T e e R S
-(trans- 4|VI]_ ; Py g 53 ||n
F23ygl4r1n g?/ﬁgo %éﬁ@ﬁ 'Emmyl §(4 . -hexycy ohexm}%m&pw TS?!.?%%?” phenyl)

e A R T O - oy

pyri m di ne, 45 ]
2- (4 .-c.yano Qé( 141@?1" il 3_5%;(&2 :2_?{: 'ccl m’gﬂgﬁyl Elexyl) phényl )

pyri m di ne,

2- (4" -cypna@. 3' FlﬂEsigIddtélllEﬁd’nWhﬁl‘ﬁﬁh@,- 5-(4'-(trans-4'.-propyl cycl ohoxyl) - phényl
) pyrimdine, dadurdigekennzeichnet,

2- (4' - cyano- 3'dafbsie thinfiéstens elpﬁﬁ'nw")-D&wéWIe i0 trgemdeinedn vorhefieteptian Ans b bgansprptiény |
) pyrimdine, a@weist.

2y|(, 4¥n gqug 1%6 nggag%gtalllyz?xga?rf)mggge zuzlg nachAnspr(u::[:hrsanS 4n- 6t hyl CyCl Ohexyl ) phenyl )

Lt - cyano- 3 ? is Zyélww; emed l’)ﬁm?d-irg Bocivith SF méhr;nért?JJ e ote oAl a‘939‘;'9"‘9}(" )

pyri m di ne, )
2-(4' -cyano-3' ?’5‘*"?%‘.‘?“1’&8'?8" a@‘ﬂ’y‘fcj't ‘(%St' (trans-4'-pentyl cydohexyl ) - phenyl)
pyri mdine, Cu

2- (4 -cﬁ%nq“ﬁ“dﬁc“%gl uoroph6ny|) 5- (4a- (trans- 4u- hexyl cycl ohexyl ) - phényl)
pyri m di ne,

2- (4 -gyamr ?éjoeﬁledduafdyma.ﬁpéa%&haeﬁn%tm.ﬁégéa&aa4n heptyl cydohexyl ) - phenyl)
pyri m di ne

2-(4' -cyano-3', 5" -di fluorophhnyl)-5-(4"-(trans-4n- oct\yl cydl ohexyl ) - phényl)
pyrimdine, ou

2((4' - cyano- 35, 5' - di fl uor Oﬁheﬁy‘i{)\ @\% Skyl cycdohexyl ) - phényl )
pyri mdine, Cu

2-(41-cyano-3',5' dlfluoroph6 Icydclhexyl)-phenyl)
pyri m disfie, Qu 2- (4 -quoroph6nyI) 5 (4 (trans 4" -p pylcydohexyl)-phinyl)
DY (4™ 1 Uor opiphRy sl Aghalyaoly peeg 34 ADoK A SrOmipBTIn 61,
2-(4'-fluorop -ﬂm UP@T?? 2 PYeg € Pl

RI? ‘3-“Bﬁ‘6‘ﬂ oo

ou 2-(4'-fl uor t"ﬁ?“"ﬂ’?‘?"&ﬁ'é“ﬂ“‘ WPE(]'% @i di ne,
o] (4 -flyp 4. - } pyrindine,
oum\32 (4'4f| uoro %'”E ese] H%@‘-" "%'Eﬁ%%‘%ﬁé%f"&"%ﬁ%@ ) pyrimdine,
Cu 2-(4'-fl uoroph6 : (t ra - hexyl cycl ohexyl) - ph6ny| )

pyri m di ne,

2- (4" -fl uorrpheny )* gyhexyl) phenyl ) pﬂf rndXine, Cu
2- (4" -1l uor ophenyl ) 5=(4- ( ns- -oct ydohexyl ) phenyl) pyrimdine, Cu

2- (4 -f 1% oroph6nyl ) -5-(4'-(trans-4"-nonyl cycl ohexyl ) -ph6nyl) pyrimdine, ou
2- (4" - f | uor oplvd Rydpréséntd ub'grofiperatipis a diainel droitel ageccilad Diatmyds)de ganiidng; etie qugupe eycldhenane Cu

a une configuration trans.

Dérivé de la pyrimidine selon la revendication 1, caractérisé par la formule générale :

DO Gy o

ot R représente un groupe alkyle & chaine droite avec 1 & 10 atomes de carbone, etle groupe cyclohexane
a une configuration trans.

. 38
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w W
gu(g -dl fl uor oph6nyl )-5-(4"- (tra&;omnsgrqpylcydohexylph6ny|) pyri m di ne,
2- (3", dlfluorophenyl) 5-(4' - (trans4"-net hyl cydohexyl ) phenyl ) pyrim dine,
Cu 2-(3',4 4. diDerivédie irivdmiding seln (afevedicatiorst, 4dradtiribs/nac i dininal&génpralph 6ny | )
pyr| d|ne ou

-(3',4"-difluoroph6nyl)-5-(4"- (trans-4"-thyIcydohexyl).ph6ny|)
»

2
py |n1d|ne ou —
2-(3',4"-difluog QHybx —;ﬂ. QE)%QiEi;}DGNtYICyclohexyl)thpyJé)

pyr|n1d|ne ou
2-(3,4"- dlfluorophB"JI) 5-(4' -(Trans-4~hpxyl cydohexyl k) phény1)
pyr|n1d|p , Cu 35 '

2-(3",4"-difl YER %Q@Jﬁyel u)1 gn%u;(e%lk‘lg 'S &Qiﬁe élfmtelgsé%tl ¥ LI& A@gme% '&E ca¥bo)1e Qt le hé %pg cyclohexane

pyri m di ne, une conflguratlon trans
2-(3',4'-difluorophenyl)-5-(4"-(trans-4".-octyl cycdohexyl)-phényl)

pyr i m di ne,s. oérivé de la pyrimidine selon la revendication 1, caractérisé par la formule générale :
2-(31,4&¢difluorophenyl) 5-(4'- (trans 4" - nonyl cydohexyl ) - phenyl )
pyri m di ne,
2-(3,4" - dlfluopgp 6ay B\( dgcylcyclohexyl) ph@pyub
pyr|n1d|ne
2 (3,4,5 -trlfluorop ny - 5- %trans 4" . -6t hyl cycl ohexyl ) - phényl)
yr |n1dﬂhe ou,

31,4j5 -trP¥ N?Bﬁfpjﬂ?g’ﬂ rg'f;npseme ?@F‘&W"&*‘“&ﬂ A0 atomeers dearbpoe, efiaggqupe cyciohexane
pyrimi di ne, ofl gura

2-(3", 4, 5" gl I Dl Q5 RRHRRINe seldn laTevehdidafidhSs; GarackhdPuh g Wbhdd Sesdild : PhEnyl)

pyr|n1d|ne ou

2- (3", 4% 5 -trlfluorOchGny_{ 5- 4 -(trans-4"-butyl cydohexyl)-phényl)
pyr|n1d|ne
2-(3',4,5 -tI‘IRf'I' g‘ tGan =B" - pent yl cydohexyl )Hph@dyl )
pyr|n1d|ne

2- (3,45, 5 -trlfluoroph6nyl) 5-(4' - (trans E - - hexyl cydohexyl ) - phényl )
yr |n1d|ne ou 45

3',4', 5" -t pi Représanioiyeorpunp alkyiq arhaite droitn aved 1 & tstores gectaibeneydt Je-gopetydighexane
pyr| m di ne (@ une configuration trans.

2 (31, 41, 59 Gk RBARHNe'oR5 b v, B it AR Gibdrsb Y1)
2-(3,4.5 -trlfluoroph6ny|)-5-(4'-(trans-4 -nonyl cydohexyl ) phényl)
pyrinidine Cu

. -F
2-(3",41,5-trifluoropheny )A5-\4 Na 1- decyl cydohexyl ) phenyl)
pyL4n1d|ne 50 grgiééEbQéfgsz{EE |st | i qui des car act 6r(fs6¢)en ce
qu' el | e®conprend au u s derNve | a py- rimdine revendi qués
dans une quel conque des revendications pr6cedentes. 10. Cbnposition de
cristaux liquides selon |a revendicatbon 8, caract6ris6e en ce qu' elle
conprend de 3oleRBfiSseste upgrbupe alkyia Archine disite BVed 5 Wdfomesfichibé, &8 gJoapel%ydithQaﬂé ne
revendlgues damcgmfsurqmlt@mque des revendi ca- 55 tions I a 8. 40

Ul 1311 11 B !l

8. 24 cyanophényl)-s-(4'-(trans-4"-propylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyanophényl)-5-(4'~(trans-4"-méthylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyanophényl)-5-(4'-(trans-4"-éthylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyanophényl)-5-(4'-(trans-4"-butylcyclohexyl)-phényl) pyrimidine, ou

50 2-(4'-cyanophényl)-5-(4‘-(trans-4"-pentyicyclohexyl)-phény!) pyrimidine, ou
2-(4’-cyanophényl)-5-(4"-(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyanophényl)-5-(4‘-(trans-4"-heptylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyanophényl)-5-(4'-(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou

. 2-(4’-cyanophényl)-5-(4'-(trans-4"-nonylcyclohexyl)-phényl) pyrimidine, ou

2-(4'-cyanophényl)-5-(4'-(trans-4"-décylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényl)-5-(4'~(trans-4"-propylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyano-3'-fluorophényl)-5-(4'-(trans-4"-méthylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényl)-5-(4'~(trans-4"-éthylcyclohexyl)-phényl) pyrimidine, ou

A e i
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10.

EP 0 391 591 B1

2-(4'-cyano-3'-fluorophényl)-5-(4'-(trans-4"-butylcyclohexyl)-phéfiyi) pyrimidine, ou
2-(4’-cyano-3'-fluorophényl)-6-(4'-(trans-4"-pentylcyciohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényi)-5-(4'-(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényl)-5-(4 '~(trans-4"-heptylcyclohexyl)-phényl) pyrimidine, ou
2-(4’-cyano-3'-fluorophényl)-5-(4'-(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényl)-5-(4'~(trans-4"-nonyicyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3'-fluorophényl)-5-(4'-(trans-4"-décylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3', '-difluorophényl)-s-(4'-(trans-4"-propylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5"-difluorophényl)-5-(4'-(trans-4"-méthylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5'"-difluorophényl)-5-(4"-(trans-4"-éthylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5"-difluorophényl)-5-(4"-(trans-4"-butyicyclohexyi)-phényl) pyrimidine, ou
2-(4’-cyano-3', -difluorophényl)-5-(4'-(trans-4"-pentylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5"-difluorophényl)-5-(4'-(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5'-difluorophényl)-5-(4'~(trans-4"-heptylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3’, '-difluorophényl)-5-(4'-(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5'"-difluorophényl)-5-(4'-(trans-4"-nonylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-cyano-3',5"-difluorophényl)-5-(4'-(trans-4"-décylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4"-propylcyciohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4"-méthylcyclohexyl)-phényl) pyrimidine, ou
2-(4"-fluorophényl)-5-(4'-(trans-4"-éthylcyciohexyl)-phényl) pyrimidine, ou
2-(4-fluorophényl)-5-(4'-(trans-4"-butylcyciohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4*-pentylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4"-heptyicyclohexyl)-phényl) pyrimidine, ou
2-(4"-fluorophényl)-5-(4‘~(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou
2-(4'-fluorophényl)-5-(4'-(trans-4"-nonylcyclohexyl)-phényl) pyrimidine, ou
2-(4"-fluorophényl)-5-(4'-(trans-4"-décyicyclohexyl)-phényl) pyrimidine, ou
2-(3',4'-difluorophényl)-5-(4‘~(trans-4"-propylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4'-difluorophényl)-5-(4'-(trans-4"-méthyicyciohexyl)-phényl) pyrimidine, ou
2-(3,4'-difluorophényl)-5-(4'~(trans-4"-éthyicyclohexy!)-phényl) pyrimidine, ou
2~(3',4’-difluorophényl)-5-(4'~{trans-4"-butyicyclohexyl)-phényl) pyrimidine, ou

2-(¥ 4'-difluorophényl)-5-(4'-(trans-4"-pentylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4'-difluorophényl)-5-(4'~(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4'-difluorophényl)-5-(4-(trans-4"-heptyicyclohexyl)-phényl) pyrimidine, ou
2-(3',4'-difluorophényl)-5-(4'-(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou

2-(3' 4'-difluorophényl)-5-(4'-(trans-4"-nonylcyclohexyl)-phényl) pyrimidine, ou

2-(3 4"-difluorophényl)-5-(4'~(trans-4"-décylcyclohexyl)-phényl) pyrimidine, ou
2-(3'4',5"-trifluorophényl)-5-(4'-(trans-4"-méthylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4',5"trifluorophényl)-5-(4'-(trans-4"-éthylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4',5"trifluorophényl)-5-(4'~(trans-4"-propylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4',5"trifluorophényl)-5-(4’~(trans-4"-butylcyclohexyl)-phényl) pyrimidine, ou
2-(3,4',5"-trifluorophényl)-5-(4'-(trans-4"-pentylcyclohexyl)-phényl) pyrimidine, ou
2-(3'4' 5" trifluorophényl)-5-(4'-(trans-4"-hexylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4',5"trifluorophényl)-5-(4'-(trans-4"-heptylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4' 5" trifluorophényl)-5-(4'-(trans-4"-octylcyclohexyl)-phényl) pyrimidine, ou
2-(3',4',5"trifluorophényl)-6-(4'-(trans-4"-nonylcyclohexyl)-phényl) pyrimidine, ou
2-(3,4',5"trifluorophényl)-5-(4'-(trans-4"-décylcyclohexyl)-phényl) pyrimidine.

Composition de cristaux liquides caractérisée en ce qu’elle comprend au moins un des dérivés de la py-

rimidine revendiqués dans une quelconque des revendications précédentes.

Composition de cristaux liquides selonla revendication 8, caractérisée en ce qu'elle comprend de 34 20%
en poids d'un ou de plusieurs dérivés de la pyrimidine revendiqués dans une quelconque des revendica-

tions 14 8.
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