Eiquid Crystal . Trans- (4- Al kyl Cyclohexyl),Pyrinjdines 5 The (j::y
present,-invention is concerned with novel '

tdans- 4‘alkylcyclohexyl)pyr|n1d|nes of ¢-he general formula R 2 OKS
-~ R2 | wherein the- synbolg Y stand for nitrogen and thec.> %T?)
synbols Z stand for 10 -~ =CH or the symbols Z stand for nitrogen:

and t'He synbols Y stand for =CH, [err] represents alkyl and R represents
cyano, al kyl, p=al kyl.phenyl or trans 4- -al kyl cycl ohexyl, the term al kyl
signifies 15 - straight-chain al kyl containing 1 to 12 .carbon atons
or in one of the residues Ror R also signifies a branched-chain alkyl
group CH5 CH(CH3)-(CH2)n n-isan integer of 1 to 3, and the sumof the

-2- carbon atoms in the al kyl groups.present anmbunts to at nost 14. The
invention is also concerned wth the nanufacture of the conpounds of

fornula | herelnbefore liquid crystalline
_ iquid 'Crystal Trans-(4-Alkyl Cyclohexy_g Pyrimidines

5 : The present invention is concerned with novel

trans-(4-alkylcyclohexyl)pyrimidines of the general

formula

wherein the-synbols.Y stand for-c
nitrogen and the symbols yA stand for
;0 . =CH- or the symbols z stand for
nitrogen and the symbols p'4 stand for -CH-
-Rl represents alkyl and R2 represents '
cyano, alkyl, p-alkylphenyl or trans-4-
| | 7-a1kylcyclohexyll the term alkyl signifies .
l5 | straight-chain alkyl containing 1 to 12 |
carbon atoms or in one of the residues. R1
or R2 also signifies a branched-chain
alkyl group CZHS-CH(CH )~(CH )n » N is an
integer of 1 to 3, and the sum of the



~t pB5) mixtures which contain these conpounds as well as their use in
e/ectro-optical devices. In-the scope of the present invention, the termy

- "alkyl" signifies not only straight-chai.n al kyl groups such as_nethyl,

- ethyl, propyl, butyl, pentyl, kegyk, heptyl, octyl, nonyl, 10 decyl ,
undecyl and dodecyl, but al so branched-chain al kyl groups such as .
i sopropyl,  isobutyl, sec-butyl, tert-butyl, .2-nmethylbutyl, isopentyl and
the |ike. In formula I, however, a branched-chai-n al kyl group present.
can, in accor dagRnVadnishendehieNiallkyd. geBupsbe 2-methyl butyl, 3- 15
-met hyl pentyl or 4-nethyl hexyl. - Fufthér, in those conpounds of fornula I
whi ch cont ai n grgsentk wmoan®sptoatat! m@st ade of the groups is straight-chain
al kyl and the sum of the carbon atonms in the two al kyl groups is at nost
14. The term "al koxy" used hereinafter denotes alkyloxy groups i'n which
20 alkyl can have the above significance. The conpounds in accordance
with the i nverﬁh%Me@té-%eé-isalallfw'ﬁméﬁFB.eésWéﬁhpggénﬂén‘éfa#taﬁ?d
crystaHé;;arﬁXtures_and_ st of them have_ thensel i,quid -crystalline -
Qy

ot oper (% Ehe EomRGIRAR f Formda. dnBeARISbEaRERy n AGuAAIEFYsERL ARG, Chai n
e o L S o8 Lo, e FORDORRES' Ge weRfal MRS LoPNOSE 210

in electro-optical devices.

In the scope of the preéeht invenﬁipn, the term l"alicyl"
signifies not only straight—chaih alkyl'gfoups such as methyl,
| éthyl,_propyl, butyl;'pentyl, hexyl, heétyl, octyl, nonyl,

10 décyl, undecyl.énd dodécyi, but aiso bfanéhed4chain alkyl.  .\1_
groups such' as isopropyl, iéobutjl, sec-but?i, terﬁQbuﬁyl,
2-methylbutyl, - isopenty1 énd'£he like. In formula.If
however, a branched-chain alkyl grpﬁp present can, in
accordance with thé definitioh; only_bé 2-methylbutyl, 3-

15 -methylpentyl oi 4-methy1hexyl. Further, in-those compounds
of formula I which contain two élkyl'groups at least'pne of
the groups is straight-ﬁhaiﬁ’alkyl.énd the sum-of the garbon
atoms in the two alkyl'gréups.is-at most 14. Tﬁe'teﬁm

'“alkdxy“ ﬁsed hereinaffe: déﬁéteslalkyloxf éroﬁps in which

.20 alkyl can have the above significance.

The;cdmpouhdériﬁ accordance with thé invention are
esbecia;ly valuéble'éé'éomponéﬁts:of liquid dryééélline |
mixtures:and most of thém haVé themselves 1iquid-érystalline
properties, the dptiéaliy éctive_compouﬁds,dontaining a

25 branéhed-chain:alkY1 gfbup generalIy_exhibiting,a cholesteric

Wi

W



§xh|b|t|ng a nematic and/or snecti ¢ phase. Those conpounds of formula I
h,the synbols Y stand for =CH, the synbols Z stand for nitrogen and

KER “stands 5 _ fdr cyano possess a high positive anisotropy of the

di el'ectric constants [ERR] signifying the dielectric constant along the

| ongi tudi nal axis of the nol ecul e and [ ERR] =si gni - fying the dielectric"

.“constant _perpendi dul ar- thereto). The renaining conpounds of fornula-l

possess a snall er anisotropy 10 of the dlelectrlc constants. The

conpounds in accordance with the invention are miscible with all known.

1'i qui d cryst al alforc smelcticspliase ahdl thet vemaynihgctompownds abf déarmeksy I

t he choice of - the conponents of the m xture generally dependi ng on the

"special 15 p@bddd tdnguse nemagigeand/orhemeshpeupdasen accordance with-

‘the invention are preferably used for the manufacture of nematic and '

chol esteric m xtures with positive anisotropy of the dielectric .constants,

et et pensaryec RS olipbBSe by, ¥8rbfachLLs, Phicn ST PR
| ar gest dlelec@&hgdpga§taehs (F?S yhbglégglgtgﬁ gf$#dﬁf@£ @%ﬁsan&’ z“%ﬁaQ#Ff

to the field direction. This'effect u e Intera
bet ween en@pddqﬁ, ?%s%@gstEehkbﬁuEﬁsi&!@éaahiﬁétfapfcéfe§h35dielectric

(guest - host |nterat|on) sprlbed by ~J | mei er .
s constants (s_u > €y, €)1 signifying the dielectric constant
- s 4 o

along the 1ongitudinal axis of the molecule and &4 signi-
fying the dielectric constant perpendidular thereto). The
remaining compounds of formula I possess a smaller_anisotropyf

10  of the dielectric constants.

The compounds-inraccordance with the invention are
_ miscible'with'all known liquid crystals and can be used
in'all.customarj.electro-optical devices,_the choice of the
components of the'mixture generally depending on the special:
15_"purpose.of use.. Howeuer, tne compounds in accordance Witnf
'the invention are preferably used for the manufacture of
nematic and cholesteric mixtures with positive anisotropy

_ of the dielectric constants.

Such mixtures (and.compounds with positive dielectic
20  anisotropy) orientate thenselves in.an_electric fieid_with'
 the direction of their largest dielectric constants (i.e. |
with their lonéitudinal'axes) parallel to the field direction.
This effect is used; inter aiia;.in.the interaction'between
embedded molecules and-the liouid_crystaliine moiecules'

25 (gueSt-host_interation) described by J.H.Heilmeier and



./AD\A zanoni [Applied Physics Letters 13, 91 (1968)]. A further - |
teresting application of the dielectric field orientation lies in the

N Ot at i

on cell discovered by M Schadt and W Hel frich [App1ied’PHys

ics

Letters 18, (1971)] as 5 well as 4 n the Kerr cell descri-bed in Ml ecular -
Crystals and Liquird Crystals 17, 355 (1972), These el ectro-opti cal

cells

conprise essentially a condenser with transparent el ectrodes,

‘dielectric of which is forimved froma nematic .crystal with 10 [err]

|l ongit

udi nal nol ecul ar axes of the liquid crystals are arranged in

form between the condenser_  plates in the fieldless state, the tw st

“struct dtPbdIPHet ARRIAEE Rpvsiesyileasters Lar 9antdP68hlof tAe nol

Af ter

r-otation
t he
The
tw st ed
I ng '
ecul.es.
pl at es,

“The ol B AR TRA BRI R RS Ao RICLSGERAF B89 1 the Tield

y linear

direct
pol ari
s uni
- effect

trarsnmweslilyidsy dof
. chol esteric: .

10 .

S I's no longer rotated. 1n ielectrrc I qul

aicdiw.y marfah c g'@pﬂi‘éd MhyEidstatelerishasl0 (187ah¢shs Th
1s reversible an

‘and Liquid Crystals 17, 355 (1972),

" These electro-optical rotation céils domprise-f

-essehtially'a condenééf:with fransparent electiodes, the

‘dielectric of which is formed from a nematic crystal with
E11-> €4 . The longitudinal holeéular axes of the liquid

grystals are arranged in twisted form between the condenser

. plates in the fieldless state, the twisting structure being

15

20

25

determined by.the given Wall'orientatidn,of the molecules.
After the application of.an-electricfpotEntial to the

condense:'piates,.the molecuies'adjust thémselvés with their

-ia(}gaﬁ%ﬁia@ ARGl et gl ol g gﬁ.fscb%rgha%:ﬁg’. suhghEd

crystal
S '

can be useéed to electrically control the opticaf-
the Revideeddr ddseoriibed inf Molecnldar Crestais addition of

'longitudinal'axes in the field'diréction (i.e..pérpendicul§f j_if""

to the surface of_the plates); whereby linear polarised
:iight'is no longer rotated inlthe dielectricw(tﬁe liquid
c:ystai'is uniaxially perpehdiculér to ﬁhg surface of-the
piates),- This éfﬂect is reversible énd can be used to
electrically control'the_ééticél transmissivity of the

condenser.

Further, it is known that the addition of cholesteric
substances (or:generally'soluble,_optically activé Substances
‘as long as the total mixture remains'liquid CrYStailine).to

a matrix of nematic liquid crystals with positive anisotropy

s\



Subst ances (or generally soluble, optically active substances 25 as |ong
-as the'total mxture remains liquid crystalllne) to a matrix of nematic
‘kiquid crystals Wi t'h positive anisotropy 5 - .of the dlelectrlc

_ tonstants leads to a chol esteric iixture mhlch undergoes a = _
chol esteric-nematic phase transition upoh application of an electrlc field.
This phase transition is reversible and makes possi bl e hi gh swi t-ching.
speeds of 5  electro-optical devices operated with such nmixtures. It has
now been found that. the conpounds in accordance with the invention,

Iy th f | | hey
_E?EEE 2Ly Lhose. L8l Sl B rd SIS Al YWdaae Y | BUIMARON Yoy el
Tort ]t he oy nbaisEERARREGES & 2R Sedon k- iliidtidi pita 5%%‘3‘5‘52&?932‘2

to reduce the EB{:EEEQE%H%?”&; 3e§eé‘ér:{€= 1K S, L PHiise W Afeidne
conpounds in accordance with the .invention have a.large nmesophase range,

especi al  y 15 igcpepersibleétand makes i pdsyible g davitchiliny speeds of
-colourless and exhibit a high stability towards chem cal influences- and
‘UV-radi ati 5n. elechroeoppboatisderi¢as mpardtadoritnrsugh afisrowmes.

It has nowibeen found that the compounds in accordance
with the invention, especially those in which R2 signifies
alkyl, have low'éiscositf. .iThey are therefore suitable.

~ for improving ohe response_times of mixtﬁtes. Further,
10. the componnds of formula I in which the Synbols Y stand for
~ - =qg;,i£he symbols.z stand for nitrooen end R2 stands for
..cyano can be used to reduce the threshold potentials of
mixtunes._ Moreover, some of the compounds in accordance
'with the invention have a 1arge mesophase range, especially
15 - compared with known dialkyl- compounds. They are colourless
and exhibit a high stability towards chemical influences - -

and UV-radiation.

_ of the oompounds:of-formula.I the:e-are preferred
‘those in which_;he symbolsiY s#and'for =CH-, the symnolse
20 2 stand for.nitsogen and R?“stands either for p-alkylphenyl
' or for cyano and those in which the symbols.Y_stand for
nit;ogen,'ﬁhe symbols Z stand for =CHf end R% stands for ~
alkyl. Preferred alkyl-gnonps are the'stfeight-ohain alkyl

gtoups‘conteining 2 to,7 ca:bon atoms.



l
tQose in which the synbols Y stand for =CH, the synbols 20 Z st and fqr .é
rogen and [err] stands either for p-al kyl phenyl or for cyano and tho$§d
whi ch the synbols Y standg fP =2 nitrogen, the synbols Z*stand for =CH
and R stands for alkyl: Preferred al kyl groups are the strai“ght- chain-
. al kyl groups containing 2 to 7 carbon-atons. - 6 - The follomnng are-
exanpl es of preferred conpounds of formula I: : -
‘Trans-5- (4- et hyl cycl ohexyl) - 2- pyr|n1d|necarbon|trlle trans-5-.
(4-ethyl cycl ohexyl)-2-pyrim di necarbonitrile, 5
strans-5-( ) n r
“rane- o (MRS CBYLESRLAG YY) sRalien de0eE E%%?%-'? %ﬁ@m&s of
trans-5-(4 $ent¥Ic clohexyl) -2- pyr|n1d|necarbon|trlle trans- 5-
(4- hexylcy -2-pyrimdinecarbonitrile,. - . o :
trans- 5-(4- heptylcyclohexyl) 2- pyr|n1d|necarbon|trlle - . 10
trans-2- (4- net hyl cycl ohexyl ) -5-pyri m di necarbonitrile, trans-2-
(4- et hyl cyrtaiex§+ (4 smeghydcgchehexphh2rpierimidinecarbonitrile, .
trans- 2- (4- propyl cycl ohexyl ) -5-pyri m-di necarbonitie, trans-2- :
(4- butylcytransm§+;4-etpylcycaohesmiboarprrinidinecarbonitrile.

trans- (4 pentyl cycl ohexyl ) -5-pyri nm di necarbonitrile,
. 5 ans-5-({4-propylcyclo exyl)-2-pyrim1dinecarbonitrile,

LCE

trans-sé(4-huty1cyclohexyl)-2fpyrimidinecarbonitrile,
trans-s-(4-pen£y1cyélchexy1$42-pyr1midinecarbonit£ile,
ﬁrahs-s-(4-hexy1cyclphexyl)-2—§yrimidinecarbonitrile;
'transis4(4-h§ptyldyclbhexyl)?2-pyrimidinecarbonitrile,
10 Eransz-(ﬁ-ﬁéthylcyclohexyl)-5-pjrimidinécarbonitrile;
trans~2-(4-ethylcyclohexyl) -5-pyrimidinecarbonitrile,
trans-24(4-propylcyc16hexy1)?s-pyfimidinecérboniﬁrile,
trans-z-(4ébuty1cyclohexyl)-5-pyrimidinecarbonitriié,
trans-2;(4epentylcy01bhexyi)-S-pyrimidinecarbonifrile,
15  trans-2-(4-hexylcyclohexyl)-5-pyrimidinecarbonitrile,
| trahs-2f(4-hep€y1cyclohexyl)-5-pyrimidinecarbonitrile7-
trans;z-(4—ethy1cyclohexyl)-5-pentylpyrimidine,
'trans-z-(4-propy1cyclohexyl)-5-propy1pyrimidine,,
' trans-z-(4-propy1cyclohexy1)-5-buty1pyrimidine,
20._ _trans-z-(4-propy1cyclohexyl)-S-pentylpyrimidine;
| trans-z-(4-pr09y1cyclohexyl)-5-hepty1pyrimidine,
'trans-z-(4—buty1cyclohexy1)-5-propy1pyr1mid1ne,
| -t:ans-z-(4-buty1cyclohexyl)-5-pentylpyrimidine,
'trané-Zé(4;buty1cyciohéxy1)-S-heptylpyrimidine,
25" trans-z-(4-penty1¢y516he2y1):S-p:bpylpyfimidine,
transfz?(4-§entylcyclohexyi)-S-butylpyrimidine,




1

45 trans-2- (4-hexyl cycl ohexyl) -5-pyrimdinecarbonitrile, (Nyjy

t rans-2- (4- heptyl cycl-ohexyl ) -5-pyrimi di necarbonitrile, L TS
r ams- 2- (4- et hyl cyel ohexyl) - 5-pentyl pyri i di ne, ‘trans- 2:

4 propyl cycl ohexyl’) -5- propylpyr|n1d|ﬁe7 Trans-2- (4- propylcyclohexyl)
-5-butyl pyri m dine, 20 trans-2- (4- propylcyclohexyl) S—pentylpyr|n1d|ne
trans-2-(4- propylcyclohexyl) 5- heptyl pyri m di ne, ‘trans- 2-

(4-butyl cycl ohexyl) -5-propylpyrindine,

trans-2-(4- butylcyclbheug+3-Eﬁtgnngyxgy¢lnhhxxi)-5-pentylpyrimidine,
trans- 2- (4-butyl cycl ohexyl)=-5-heptyl pyri m di ne, 25 trans- 2-

(4- pent yl cycl ohexyl ) tr@ngr p&it@@ﬂtﬁ ohexyl) -hexylpyrimidine,

trans- 2- (4- pentyl cycl ohexyl) - S—but dlne
“trans-2-(4-pentyl cycFERRRy#T ¢ f??ﬁﬁl%i¥g$ ?ﬁ?ﬁ?‘%7@ﬁﬁ¥¥§PYrimidine'

(4- pentyl cycl ohexyl ) - 5- hex I di e '
trans-2-(4- pentylcycFBﬁ%§y¥€Y g#%ﬁ&?bﬁ%ﬁ*kas propylpyrimidine,

trans-2-(4g hexylcyclg%gﬁgL? §4£ﬁ§%ﬁﬂéggigﬁé%i§§ -$-butylpyrimidine,

trans- 2- (4= hexyl cycl ohéexyl

trans- 2-(4-hexyl cycl phgxyl = paPREkY &Y 6ﬁé&§¥3-5-pentylpyrimidiner
trans- 2- (4- heptyl cycl ohexyl) - 5- ethylpyrlnldln

trans- 2- (4-heptyl cyc{:ﬁhﬁxyt-)(&mépwi@yadmbm-s-ethylpyrimidine,
trans- 2- (4- heptyl cycl ohexyl ) -5-pentyl pyri ni di ne,
_trans-z-(4-hepty1cyclohexy1)-5-propylpyrimidine,
trans-z-(4-hepty1cyclohexyl)-5—pentylpyrimidine,_
1o | trans-z-(4-hep£ylcyclohexyl)—S-heptylpyrimidine,
transhs-(4-e£hylcyclohexyl)-Z-pentflpyrimidine}
trans-s-(4-propylcy¢iohekyl)-2-propy1pyrimidine,
trans-Sé(4-propylcyciohexyl)-2-butylpyrimidine,
trans~5-(4-propylcyclohexyl)-2-pentylpyrimidine,
iS- o trans-s-(4epropy1CYclohexyl)-2¥heptylpyrimidine,
| trans-s-(4-butchy¢lohekyl)fz-pentylpyrimidine,
trans-S—(4-pentylcyc10hexYl)-Zféroéylpyrimidihe,
trans-s-f4-pentylcyclohexyi)-Z-butYlpyrimidine; -
| trans-S-(4-pentylcyc1qhexyl)-2-pentylpyrimidine,'
20 -trans-s-(4-he£y1cyclohex?l)-Z-propylpyrimidine,
trans-sf(4fhexy1cyciohexyl)—2-pentylpyrimidine,
trans-s—(4-he§£y1¢yclohele)-2-ethylpyrimidine,
'trans-S-(4?heptylcyclbhexyl)-2-propylpyrimidine,
trans-5- (4-heptylcyclohexyl) -2-butylpyrimidine,
- 25 | ' trané-S—Y4-heptylcYcldhexyl)-2-pentylpyrimidine,
trans-5-(4-methylcyclohexyl) -2~ (p-propylphenyl) -

?pyrimidine,



0

" trans-5-(4-propyl cycl ohexyl)-2_pgopyl pyri m di ne,

trans-2-(4-heptyl cycl ohexyl)-5-heptyl pyrim di ne,
t.rans-5- (4- et hyl cycl ohexyl ) - 2- pentyl pyri m di ne,
trans- 5- (4- propyl cycl ohexyl ).- 2- but yl pyri ni di ne, tans-5-
(4-propy|cycIOhexyI)-Z-pentyIpyrinidine
trans-5- (4-propyl cycl ohexyl)-2-heptyl pyri m dine,
trans-5-(4-butyl cycl ohexyl).-2-pentyl pyri m di ne,

trans-5- (4- perEnd-Gyddomethiy)lcy cgnhpwupyrﬁwﬂ@rpsntylphenyl)-

" trans B

trans- 5- (4 i | _ _
trsgns 5- (4- hep cyc oh?ﬁy]))q% %&gy% Bﬁty&éhenyl) |

transé%(éki gt Icyclohexyl) 2- (p propylphenyl) pyri m di ne,
met

trans-5- (4-pentyl cycl ohexyl)-2-butyl pyri m di ne,

transsau@mﬁﬁﬁnﬁylcyclohexyl) 2-pentyl pyrim dine;” 20
trans-5- (4- hexyl cycl ohexyl ).- 2- propyl pyri_nm di ne

trans- 5- (4- HEARSSAT v qgcﬂeﬁﬁfw rlnﬂ&|R§°PY19henY1)‘

trans-5- %4-R§pt | cycl ohexyl ) - 2- et hyl pyri mi di ne,
cyclohexyl) 2- propylpyr|n1d|ne

trans ylcyclohexyl) 2- (p- pentyl phenyl)- pyrimndine,
trans- 5-(4- Qﬂmﬁsaaﬂcﬂueeﬂjmdkimnﬁﬁgu»Lmhqaybbntylphenyl)-

pyrimidine, _ '
trans-5- (4-ethyloyclohexyl) -2 (p-heptylphenyl) -
10 pyrimidine, o -
trans-S-(4-propylcyclohexyl)-2-(p-propylphenyl)-
' pyrimidine,'
- trans-5- (4-propylcyclohexyl)-2-(p—butylphenyl)-
pyrimidine. : .
15 _ _' trans-s-(4-propylcyclohexyl)-2-(P‘pentylpheny1)-
pyrimidine, | ' |
| trans-5-(4-butylcyclohexyl) -2-{p-pentylphenyl) -
‘pyrimidine, o
trans-s-(4§pentylcyclohexyi)-2-(p~propylpheny1)-
20 pyrimidine, '
trans-s-(4-pentylcyclohexyl)-2-(p-butylphenyl)-
pyrimidine. ' '
| trans-s-(4-penty1cyclohexyl)-2-(p-pentylphenyl)-
pyrimidine,

25 trans-s-(4-hexy1cyclohexyl) 2-(p-propy1phenyl)- '

pyrimidine,

8

e



Pyri m di ne,
_ pyr|n1d|ne

5 trans-5- (4-ethyl cycl ohexyl ) -2-(p-butyl phenyl) -
trans-5- (4-et hyl cycl ohexyl ) -2-(p-pentyl phenyl)- pyrim di ne,

4 r ans- 5- (4- ethylcyclohexyl) 2-(p- heptyl ppenyl)- 10 - pyrimdine,.
transeS (4- propyl cycl ohexyl) . - 2-(p- propyf phenyl ) - pyri i di ne,
trans-5- (4-propyl cycl ohexyl) - 2-(p-butyl phenyl ) - pyri mdine, 15

t rans- 5- (4- propyl cycl ohexyl ) - 2- ( p- pentylphenyl) pyri m di ne,
trans-5-(4-butyl cycl ohexyl)-2-1p-pentyl phenyl)- pyrimdine,

trans- 5- (4- pentyl cycl ohexyl ) - 2-(p-propyl phenyl)- 20 pyrin dine,
trans-5- (4- pentyl cythrahexgi-X 42héptplicycpbbayy})) -y (prechyiphenyl) -
“trans-5- (4- pentyl cycl ohexyl)-2-(p-pentyl phenyl)- pyrimdine, 25
trans-5-(4- hexykdwdﬂéhexyl) 2-(p- propylphenyl) pyr|nidine _

10

15

20

25

trans-S-(4—heptylcyclohexyl) 2-(p-pr0pylphenyl)-
pyrimidine,
trans-s-(4-heptylcyclohexyl)-2—(p-pentylphenyl)—
pyrimidine,
trans-2-(4-ethylcyclohexyl)-5-(p-propylphenyl)-
'pyrimidine, _
| transez-(4?ethylcyclehekyl)-5-(p-pentyiphenyl)-
pyrimidine,' : ' | s
trans-z-(4—propylcyclohexyl)-5-(p-propylphenyl)—
pyrimidine,
trans-Z-(4-propylcyclohexyl)-5 (p-butylphenyl)- )
pyrimidine, | o -_
trans-Zf(4-prepylcydiehexyl)-5-(p—pentylphenyl)-
pyrimidine, | S :
trene-éé(4-buty1cyciohe2yl)—5-(p-pr09y1phenyl)-
pyrimidine, o |
| trans-z-(4-pentylcyclohexyl)-5-(p-propylphenyl)-_
pyrimidine,
| trans-z-(4-pentylcyclohexyl)-5-(p—butylphenyl)-
pyrimidine, | :_
trans-z-(4-pentylcyclohexyl) 5-(p—pentylphenyl)-- .
pyrimidine,

2, S-bis(trans-4—propy1cyclohexyl)pyrimidine,

5= (trens-4-propylcyclohexy1) 2-(trans-4-penty1cycle-

"hexyl)pyrimidine,

&



rans-5;(4-heptylcycrohexyl) 2-
ans- 5- (4- heptyl cycl ohexyl) - 2-
)-2-

(p- et hyl phenyl ) - pyri m di ne, )
(p-propyl phenyl) - pyrinidine, 5 = -
(R-pentyl phenyl)- pyrimdine
('pJ-Gfa'pyrphenyJ ) - pyrinidine,

p- pentyl phenyl)- .10 pyri mdine,

. (p- propyl phenyl ) - pyri m di ne,

(

(

.ans-5- (4- heptyl cycl ohexyl
rans- 2- (4-et hyl cycl ohexyl) -
t rans- 2- (4- et hyl cycl ohexyl ) -
trans-2- (4- propyl cycl ohexyl) -
trans- 2- (4- propyl cycl ohexyl) -

5 (
S-(p
S-(p-
U ane 2. (4 bet SEESHFCROBR Sy PaRER Y A N dre AR
S- (p-

trans- gg %ﬂoﬂ@ﬁ%’!? Lﬂt‘&fﬁég propyl phenyl)- 20 pyri nidine,
trans- 2= (4-pen cycl'ohexyl ) -5- (p-butyl phenyl)- pyrimdine,”

trans- 2- (4- psnm:susl-mhpéﬂtyléyépoww mwmanstﬁpyme
cyclohexyl)pyrimidine,

but yl phenyl)- pyrimdine, 15 .

5 5-(trans-4—pentylcyclohexyl)-2-(trans-4-penty14
'cyclohexyl)pYrimidine, _ -
5-(trans-4-heptylcyclohexyl)-2-(trans-4-propy1-
s cyclohexyl)pyrimidine, _
5—(trans-4-heptylcyclohexy1)-2-(trans-4-pentyl*
10 cyclohexyl)pYrimidine, “ _
| (+)-trans-5-[4-(2-methylbutyl)cyclohexyl]-2-
_-pyrimidinecarbonitrile,. | o B - o/
(+)-trans-5-[4- 3-methylpentyl)cyclohexyl]-z- -
-pyrimidinecarbonitrile, . |
:15 (+)-trans-5-[4-(4-me£hylhexyl)cyclohexyl]-2- -
-pyrimidlnecarbonitrile, _
(+)-trans-2 [4-(2—methylbutyl)cyclohexyl]-s-__
-pyrimldinecarbonitrile,
(+)~- trans-2-[4-(2-methylbutyl)cyclohexyl] 5-__
_'20_l-buty1pyrimidine,
(+)-trans-z-[4-(2-methylbutyl)cyclohexyl]-5-
--pentylpyrimidine,

-as well-as the antipodes of the'optically active compounds.

The compounds of formuia I can be mahufaqtqred'in

25 .accordance with the invention by



25 2, 5-bi s(trans-4-propyl cycl ohexyl ) pyri m di ne, 2]
5- (g r-ans- 4- propyl cycl ohexyl ) - 2- (trans-4-pentyl cycl o- "hexyl ) pyri m di ne, -
0-\54(tYans-4:propyIcyclohexyl);2-(trans-4-heptyl- cycl ohexyl ) pyri m di ne,
5- (trans- 4-pentyl cycl ohexyl ) - 2- (trans-4-propyl - cycl ohexyl ) pyrimdine, 5.
'5-(trans-4-pentyl cycl ohexyl)-2-(trans-4-pentyl - cycl ohexyl)pyrim di ne,
5-(trans-4-heptyl cycl ohexyl )-2-(trans-4-propyl - - cycl ohexyl)pyrim di ne, _
5-(trans-4-heptyl cycl ohexyl)-2-(trans-4-pentyl- 10 cycl ohexyl ) pyri m di ne, -
(+)-trans-5-[4-(2-nmethyl butyl)cycl ohexyl]-2- -pyrinmdinecarbonitrile, -
.(+)-trans-5-[4-(3-nethyl pentyl)cycl ohexyl]-2- -pyrimdine carbonitrile, 15
(+)-trans-5-[4{4f- TBéRYLRE MANEF L Ol YD 8 -the -dBAPIUNES £ FRarilkl iTl e,
_(+)-trans-2-[4-(2-nethy|§uty|)cyclohexyl]-5- -pyri mdine.carbonitrile,
' in which R® represents alkyl, p-alkylphenyl or trans-
-4-alkylcyclohexyl, reacting a compound of the general

formula

7 CH-OR

- CHO

with an acid addition sélt,-preferably'the hydrochloride,

of a compound of the'general formula

_wherein one of R7 and R’ repreéents
10 | tréns-4-alkylcyclohex§;rand the other
:_répresents'alkyl,.p?alkflphenYi or
trans-4-alkylcyclohexyl and Rs
signifies lower alkyl,

in the presence of a_baSe, preferably an alcoholate,

15 (b) for the manufacture of the compounds of formula I
in which R2 signifies cyanc;_dehYdrating a compound of the

géneral formula



+)-trans-2-[4-(2-nmet hyl butyl)cycl ohexyl] -5- 20 -butyl pyrim dine,
)-trans-2-[4-(2-nmethyl butyl)cycl ohexyl]-5- -pentyl pyrinidine, as well
e antipodes of the optically active conpounds. .The conpounds_of formula I %
an be manufactured in .25 accordance with the invention by . (a) for the .
manuf acture of the conpounds of fdrffula | 2 in which R represents al kyl,
~ p-al kyl phenyl or trans-. -4-al kyl.cycl ohexyl, reacting a conpound of the

general fornula CH OR8 5 [err]
X CHOwith an acid addition salt, preferably t he hydrochl oride, of a
conpound of the general fornula H2N 7 ‘9 wherein one of R and R

represents 10 . trans-4- alkylcyclohexyl and the ot her represents aIkyI
p- al kyl phenyl or _ B .

XTI

wherein Rl,-Y and 27 have the significance

given earlier,

{(c) for the manufacture of the compounds of formula I in
5 which the symbols Y stand for -CH-, the symbols 2 stand

for nitrogen and R2 represents cyano, dehydrating a compound

"of the general formula

XII.

‘wherein Rl'hes the significance given

10 earlier.

The reaction of a compound of formula Ix with an acid

addition salt of a compound of formula X is conveniently



tT ans- 4- al kyl cycl ohexyl and R signifies |ower alkyl, in the presence of"
base, -preferably an al coholate, 15 (b) for the nanufacture of the
‘gonpounds of formula | .in which R signifies cyano, dehydrating a conpou
of the~general formla - 12 - [err] wherein-Rl, Y and Z have the :
“significance given earlier, (c) for the:manufacture of the conpounds of
formula | in5 which the synbols Y stand for =CH, the synbols Z stand for
nitrogen and R represents cyano, .dehydrating a conpound of the general.
formula [err] wherein R has the significance given 10 earlier. The
reaction of a conpound -of fornul'a I X with an acid addition salt of a

| a i s_conveni.ent |
conpound of fornu g% out {h water 3& an organic solvent, for example

an alcohol such as methanol, ethanol, ethyleneglycol and
- the like, in the presence of a base. Methanol and ethanol
are preferred solvents. The acid addition salts of the
5 compounds of formula X can be salts of hydrochloric acid,
hydrobromic acid, sulphurio acid, p-toluenesulphonic acid
and the like. However, the hydrochloride of the compounds
of formula X is preferably used. - Alkali metal alcoholates,
especially sodium methylate and sodium ethylate, are the |

10 'preferred bases." The lower alkyl group R8

is conveniently
KJ_ an alkyl group containing 1 to 5 carbon atoms such as methyl,
| ethyl, propyl, isopropyl and the like, and is preferably
methyl and ethyl. The temperature and pressure at which
,this reaction is carried out are not critical. Conveniently,
15 the reaction is carried out at atmospheric pressure and a

temperature between room temperature and the reflux tempe- _

'rature, preferably at room temperature.

The dehydration of'a'compound of formula XI can be

carried ocut using any suitable dehydrating-agent such

20 as, for example, phosphorus oxychloride, phosphorus pen-'

| toxide, thionyl chloride, acetic anhydride or, especially, f
'benzenesulphonyl chloride and the like., The dehydration
can.be carried out in-an'inert organic solvent such as,
.for example, a hydrocarbon or halogenated hydrocarbon, if

25 necessary in the presenoe of a base such as sodium acetate,

pyridine or triethylamine. - It can, however, also be



: carried out in water or an organic solvent, for exanple an al cohol

ich .as met hanol , et hanol, ethyleneglycol and the like, in the presence of
ase. . Methanol and ethanol are preferred solvents. The "aci d addi tion
tts of the 5 conmpounds of follAuka X.can be salts of hydrochloric acid,
hydrobrom ¢ aci d, sul phuric acid, p-toluenesul phonic acid and the |ike.
However, the hydrochloride-of t he conpounds of forrmula X is preferably
used. . Al kali netal al cohol ates, - especially sodi um et hyl ate and ‘sodi um
~ethyl ate, are'the 10 - preferred bases. The'lomer al kyl group R is

conveni ent | ro conta .carbon atons_such as neth
ethyl ! ﬂ% oﬂ o gﬁ&éPﬁs #E g Sﬁ p?%f%?%ﬁfy nﬁfhyl and ethgl

The te &@fegdetﬁgdbafgsswggoésfwggc@tt pgsli 454 90 L3eCALLLER,QUC are not

critica nveni en he“reactiion s carri ?nnspherlc

ress t b NakO t ure ux te e-.'.
p urtau@ageragsgpgtaﬁ Wi 8oPebEGENaE0LH:  88P¢ g \.t.?; ct£h mp

rature room t enper at ur e. ehydration of a conpound of

3

for muil gedpegatule pRefeedbdyt 1&&5nseec}&eﬁuabab{:esdebydﬁattﬁle agent such 20

~as, for exanple, phosphorus oxychloride, phosphorus pen- toxide, thionyl
.chlGrl&eflametempemhydredefotheesaactabhymiheurenesurneopyéssut@r|de and -

the like. The dehydration can .be carried out In an.inert organic solvent-

such ads hot sxampbel anﬁy&hecaebcnion halegenataqeoyslnceatmﬁeduf

out at atmospheric pressure.

The dehYdration'of a_compound of formula XIl can be
carried out in anfanalogous manner to the'dehydration'of'a
:'lo_”compound of formula'xz-using a suitable dehydrating.agent
and, if desired; using an inert organic solvent and/or a
base. The_reaction'can be'carried'out. for example, using
phosphorus oxych10ride} acetic-anhydrideland anhYdrous
sodiumlacetate in glacial acetic acid orf preferably,

15 benzenesulphonyl chloride in pyridine. The reaction is

preferably carried out at a temperature between about . -~¥gff

'50°C and the reflux temperature of the reaction mixture.'
The pressure is not critical and the reaction is advantage-

ously carried out at atmospheric pressure.

20 ' The'compounds of formula IX and:x are known or are
analogues of known compounds [z Naturforsch 33 b, 433

(1978) and 34 b, 1535 (1979)].

The preparation of the starting materials of formulae
XI and XII is illustrated by the following Reaction Schemes

_ 25 1. and 2 in. which Rl has the significance given earlier.



25 necessary in the presence of a base such as sodi um acetate, pyrldlne<i;;;
or tiethylam ne. It can, however, also be  -14- carried out in the
absengg of an organlc sol vent . | f desired, the base, insofar as |t is

li quid at the reaction tenperature, ‘canl8l so serve as the sol vent. The
reaction tenperature preferably lies between about [err] and the 5 reflux
tenpérature of the reaction mxture. The pressure is not critical and the
reaction is advantageously carried ouﬁSEEEEL&Dspherlc pressure. The
"dehydration of a conpound of: fornula Xl |- can be carried out in an anal ogous
manner to the deh .IOn()CHh0dm conmpound of formul | using a suitable
dehydrati ng agen ! i Zsired, u5|ng an | or gani ent and/or a
base. The [ » : carrled out, *for gﬁé%p usyng ér hor us
oxychl ori de, . ydrlce and anhydrous sodlun1aqpt te in glacia

acetic acid or, prerefably,CH@ benzenesul phonyl chlord de in pyridine.

The reaction is prefeggbly carried out af a tenperature between about [err]
and the reflux tenperatufe of the reactlon)nmg@@gf diico®r essure i's not
~critical and the reaction is advantage- jously -car | ed %ut at at nospheric

pr_essur_e. | . - . L | 2) H.O +

uClCHZCHZCl

COOH

NH,OH -HCL

Pyridine

1) socl,

2) NH3

XII




: The conmpounds of formula I X and X are known or are analogues of
gKh wn conpounds [Z. Naturforsch. 33 b, 433 (1978) and 34 b, 1535 (1979)]
~ The preparation of the starting_ erials of fornmulae X and X -

t he significance given earlier. -15-; Schene 1 [err] [err] CHO
2 I X a K2C03, H20 HO PyrldlngcﬁgﬁgkgH XII XI - 16 - :
1 1) _soc12 | o :
R COCH - — > 'R CONH.,
. Lo 2) NHy : ' ‘ _ 2
CglgS0,CL
Pyridine

‘1) HCl-CZHSOH

€ 1 '
"R CN
2)_NH3,C2HSOH ;
XXVI

1) H.C,OCH o

572 \t-cooczns

szgNa CZHSOH

1 2) my0 :
O0C,Hs Rl

_ y

coou R
1) NaOH
2) H30

1) c;cOoczas,
N(czns)3,.c3c13

2) NH,

| ustrated by the follow ng Reactiiron Schenes 25 land 2 in mhlch R_ has - i



échene 2 [err] COOH Pyridine 2 ) H30 XI b -17- The starting materials (Eég)
used in Schepes 1 and 2 or anal ogues of these conpounds are described, for
gxapple,.in Z Natur'forsch, 34 b, 1535 (1979) and in MJ. Cryst. Lig. Cryst.
37, 7189 (1976) -or 42, 215 (1977). 5= 17 = The conpounds of fornula XXV

are noveI They "‘can be used, for exanple, as doping agents-in-liquid -
crystal mxtures. They can be prepared by dehydrating a conpound of formula
XXV in an anal-ogous manner to the dehydration of a compound 10 of fornula
XI described earlier. The conpounds of. fornula | can be used in.the form of
m xtures with ot heThei gtadting statériml orusesh-1ni Rdhemes sk @nd e agubst ances
such -as,. for exanple, wth substances fronlthe cl asses of. Schiff's bases,

azobenzenes, anakogundcpbsthese compeiynds e Aescridiad ofom ﬁ%@ﬁﬂﬁ@%yllc

aci d phenyl esters
pheny ﬁaturforscn, 34 b, 1535 (1979) and in Mol Crvst.

Lig. Cryst. 37, 189 (1976) or ig, 215 (1977) .

S The compounds of formula XXVI are novel, and—aise—Eozm
-esb4ﬂbée6=—ei—#ha—g;asent—iauaatiea; They can be used,
for.example, as'dOpihg agents inlliquid crystal mixtures.
They.can be prepared by deﬁydrating a compeﬁnd_of.formula
XXV in an analogous manner to the det jurat1cn of a ccmnound

| 10 of hormula XI described earlier.

‘The compounds of for ula I can be used in the form
of mixtures with other liquid ctYstelline or non-iiquid'
crystalline substances such as, for example, with substances
' from the classes of Sch;f 's bases, azobenzenes, azoxybenzenes,
15 phenyl benzoatee,'cyclohexanecarboxylic acid phenyl esters,
biphenyis, terphenyls, phegyicyclohexanee,.cinnamie acid
derivaeives, phenylpyrimidines,.diphenYIPyrimidines,'
phenyldioxanes, cYciohexyiphenylpy:imidiﬁes and.the like.
Such compounds- are familia: and khewn_ﬁo.persons skilled_in
20 the art; for exemple, from German'Offeniegungsschfiften
2 3b6_738, .2 306 739, 2 429_553, 2'356 085, 2 636 684,
2 459 374, 2 547 737, 2 641 724, 2 708 276, 2 811 0OL,
from ﬁt@«meammm:xsmeszmmss? ad |
from urOpean Pate 1t Application publlshea under Number

25 0014885. Many of such substances are, moreove:r, commer=-

cially ava;lan-e.



.~ i'phenyl's, terphenyls, phenylcyclohexanes ci nnaffi ¢ aci d derivatives

T pienyl pyri m di nes, diphenyl pyrimdines, phenyldioxanes,
~\ Sl ohexyl phenyl pyri m di nes and the |ike. Such conpounds are fanlllar and

krfown to persons skilled in 20 jghe art; for exanple, from German .
O f enl egungsschriften 2 306 738, 2 306 739 2429 093, 2 356 085, 2 636
684, 2 459 374, 2 547 737, 2 641 724, 2 708 276, - 2 811 001, -from East"
CGerman Patent Specifications 139 852 and 139 867, and from European
Pat ent Appl i i I e r 148 Many of such -

¥ Wl 30°Y e N ThE ey 2200 OR14RED0n

substances are, ADreover,  COMTEr - 183" The nixtures in
accor daufifealin, N itnh%ddﬁ.\{:%'%h' orayaéegeﬁattaannabﬂtﬁgﬂéﬁégnof hyggogenated |
napht hal enes of "t he general formula

X1 SgeneraﬂMﬁarmdldﬂ ng Bis saturated or aromatic and a sat ur at ed rlng B
whi ch may be present is trans-linked with the second 10 ri ng; R . denotes

a straight-chain al kyl or alkoxy group contalnlng 11to 11 '

Rll
. XIIT
5 wherein ring B is saturated or aromatic
and a saturated ring B which may be - L : o

. present is'transQIinked with ‘the second

lO

ring; denotes a straight-chaln

alkyl or alkoxy group containing 1 to 1l
io carbon atoms; Rll signlfies cyano, a'_
: straight-chain alkyl groun containing
1 to_ll narbon atoms, an éster group of

' the general formula

XIV




11 10 carbon atons; [err] signifies cyano, a straight-chain alkyl<f§27
groug,contalnlng 1 to 11 carbon atons, an ester group of the general _

formula [err] | X'V -19- or, when ring B is saturated,
addltanaIIy a straight-chain al koxy" grnubSCﬂntalnlng 1 to 11 carbon atons;
in the ester group of fornula 5 XIVring Ais either aromatic and X

repreésents oxygen or sul phur and R represents cyano or a strai ght-chain
al kyl or al koxy group containing 1 to 10 carbon atons, or ring A 10°
signifies a‘trans-1,4-disubstituted cycl ohexane ring and_X signifies oxygen
and R signifies cyano or a straight-chain alkyl group containing 1.to 10
carbon atons; and the total 15 nunber of .carbon atons in the aIkyI
_ ' or, when ring B is saturated,
additiogally a straight-chain alkoxy
group containing 1 to 1l carbon
atoms; in the ester:grqup of formula
5 XIV ring A is either aromatic and X
fepresents ongen oﬁ sulphur and Rlz
' represents cyano or a straight-chain
alkyl or alkoxy group containing
1 to 10 carbon atoms, or ring A
110 o signifies a trans-l,4-disubstituted
~ cyclohexane ring and X signifies

12 cignifies cyano or a

oxygen and R
straightfchain alkyl group containing .
1 to 10 carbon atoms; and the total

15 number of carbon atoms in the élkfl
énd/or.alkoxy groups present amdunts..
ﬁo at most 12, '

and/or benzodioxanes of the'ggnerallformula '




aQd/ or al koxy groups present anmounts to at nost 12, and/or benzodi oxanes, of;
e general formula XV - 20 - 13 wherein R : denotes a straight-chainy
kyl group containing 1 to 11 carbon [err] atoms; [err] ‘represents cyano, s
&/ strai ght-chain alkyl group copjgaining 5 1 to 11 carbon at ons or an
~ester group of formula XV herei‘nbefore.in which X, A and R have the
significance given earlier; and the total nunber of carbon atoms in the
al kyl and al koxy groups 10 - present anobunts to at nost 12. The :
conpounds of fornmulae XIIl and XV are novel and 11 - 14 those i-n. which R
or [err] signifies an_ ester group of fornmula XIV are to a | arge extent

- thensel ves Jﬂe%iqi cﬂ'ly%td%l &,_Jg_,_es a s-m%igﬁ@ ﬂh&ﬂ corrpounds _i .e. the

conmpounds
alkyl group containing 1 to 11 earbon-
atoms; R14.represents cyano, a.

straight-chain alkyl groupieentainingi
5 - l to 11 carbon atoms pr_an ester greup“
of forﬁula XIV hereinbefcre_in_which-x,.

A and R12

have the significance,given
earlier; and the total number of carbon
_atoms in the alkyl and alkoxy groups

10 present amounts to at most 12,

The compounds.gf_formulae XIIIIand XV are novel.and
those in which_Rll_or R;4 signifies_an ester group of
fqrmula XIV are to a large extent themselves liquid
crystalline. The remaining compounds, i.e. the.compeunds'

15 of fornnla XIII in which Rll_signifies cyane,'straight-
-chain alkyl or straight-chain alkoxy and the compounds

of formula XV in which RY?

signifies cyano or straight-
-chain alkyl, are above all suitable as doping agents in
liquid crystal mixtures and in general are not liquid

20 crystalline themselves. In the case of mixtures which
contain such depingfagents,'eare must accordingly be taken
'that they contain in addition at least one compound having

1liquid crystalline properties in sufficient amount so that

the total mixture also has liquid crystalline properties.



or Qlféight-qhain al koxy and the. conmpounds of formula XV in which R

s gnifies cyano or Straight- -chain alkyl, are above all suitable as dopi
‘agents™ n liquid crystal m xtures and in_general are not liquid .20
crystalline thensel ves. In the case of 24 xtures which contain.such_doping
agents, care nust accordingly be taken that they contain in addition at '
| east one comnpound having liquid crystalline properties in sufficient
amount so that the total mxture also has liquid crystalline properties.
-21- The conpounds of fornula XI'll can be manufactured by (a) for the

manuf act ure .of the ounds. of, far. XL 1| nifies an
ester group of fornﬁﬁgp PORAdS | HﬁmﬁléoﬁééanﬁaﬁfLFh@aﬁgﬁaFg % BiaRr
XVII 10 wherein R -and B have t he S|gn|f|cance given earlier, or a
reactive derivative thereof, for. exanple the corres- ponding aci d chl oride,

W th a compoundif tfhsae %iée'hﬂnufacture of the compounds of formula XIII
11

15 of formula X1l in which R signifies cyano, straight- -chain al k'yI-

~ in which R~ signifies an ester group of formula XIV,

esterifying a compound_df the general formula

OOH

10

XVII

wherein.Rlo and B have the significance
given earlier, - _._ |
or a reactive dérivative thereof, for example the corrés—-
- ponding acid chloride, with a compound of the generai '

10 formula

12 have the

wherein'x, A_and'R

significance given earlier,



10 formula [err] XVIL wherein X, A and [err] have the"sighificance gi ven

“earlier, - 22 - (b) for the manufacture of the conpounds of fornula.J
XI'l'l i'n which R signifies cyano, dehydratlng a conpound ‘of the general By
~ formula ONH2 [err] 5 - imhergia and B have the significance given. :
..earlier, (c) for the manufacture 8f t he conpounds of formula X1l in which

R S|gn|f|es a straight- chaln al kyl group- reacting a-conmpound of the

- general fornula 10 - XX
wherein [err] .denotes an integer of 0 to 10 and R and B have the '
significance given earlier, -

(b) for the. manufacture of the compounds of formula XIII
in which Rll signifies cyano, dehydrating a compound of
the general formula
CONHy
'l : XVIIiI
r10
5' wherein R'C and B have the significance FJ '

. given earlier,

~(¢) for the manufacture of the compounds of formula XIII
in which Rll signifies a straight—chain alkyl group,

reacting a compound of the general formula

CO(CHZ) H

. XIX
.10 -
_ _ Rlo .

wherein n, denotes an integer of 0 to 10

and RO and B have the significance given

earlier,



- 23 - wth hydra2|ne in the presence of a base, (d) for the nanufacture of
the\,onpounds of formula XII} in which ring Bis saturated and

represents a straight- -chain al koxy group, etherifying a conmpound of the
general” 5 formula [err] wherein R . has. é@e signi ficance given -earlier. The
conmpounds of formula XVI are known or anal ogues 10 of known conpounds
The preparation of the conmpounds of. fornulae XVI'| - XX hereinbefore is
‘illustrated by the foll owi ng Reaction Schenes A-C in which [err], B and
[err] have the S|gn|f|cance glven earlier, [err] denotes an integer of 1to

10, the synbol‘l rr] |cates t t he substltuent 15 in question can
stand in the a- 5%8W95P5386§e°€hé Préfie of the formula) and
the dotted Iine_(----) |nd|cates t hat one of the bonds denoted thereby is a
doubl e bond. - 24 - Schene A
- 3 (d) for the manufacture of'the compounds of formula XIII
11

in which ring B isiSaturated and R™" represents a straight-
-chain7alkoxy group, etherifying a compound of the general

5 formula

whereian;o'

has the significance given

earlier.

~ The compounds of formula XVI are known or are analogues
10 of known'compounds. The preparation of the compounds of
formulae XVII-XX hereinbefore is illustrated by the

lfollowing Reaction Schemes' A=C in which Rlo

, B and ny have
the significance given earlier, n denotes an integer of-
| 1 to 10, the symbol (o) indicates ‘that the substituent
15 'in question can stand in the a- or B-position (below or
-above the_plane of the formula) and the'dotted line (----).
indicates that one of the bonds denoted thereby is a

double bond.



. [err] [err] Rxx N

| OH
10 '
R. .

Scheme A
NH

1
R

: - 1) Li/NH3 S
. ———————
10 2) NE,CL
R : ' ;

NacN ' 513-134' N

XOoB

- COOH 10 Xvil A *
<25- Schene B [err] COOH XVII B - - 26 - Schenme C[err]- 10 2 R XIX b

1) [cE,=cHCOCH,
2) | cH,CO0R/CE,COONa

Ha/Pe

XVII A

v



Xl b RXIX a - 27 - The corrpounds of formula XV can be manufact ured b \?h‘
(a)  for the manufacture of the conmpounds of formul'a XV in which R :
signifies an ester group of formula XV, esterlfyl ng a conpound of the. _
generat formula XXI 5 wherein R' has rh8 sfgni fi cance given earl-ier, with
"a compound of fornula XVI hereinbefore;,” (b) ‘for the manufacture of the
compounds of formula XV 10 - in which R - signifies cyano, dehydrating a

compound of the general formula [err] - 28 - wherein R13 has the
si gni fi cance - Scheme B -

. . - \ o - ’ > (3
LLAln:///f_ | | : \\\\\,‘csgs’3’°32(°32)n1é3 BT

HO ’ S B(CH)n,C

— o | S . > 5,/Pd
E NaB _ | ' ' : :
o CH, (CH,) “

Br )
“.1_ :
_ R _

Lcn_3coc1/m.c13

L . *ocas

' ' - 10 o
ll) NaoOBr .
: +
2) 8

. /Illlllllllllll/COOH
10
R | -

- XVII B



]

7<ghven earlier, (c) for the-manufacture of the conmpounds of forrmula XV in
:ﬁgi ch [err] signifies a straight-chain alkyl group con- 5 taining 2 to |
~c8rbon atons, catalytically hydragenating a conpound of the general formila .
Xl |1 wherein n denotes an integer of 0 to 9 and [err] has the significance
10 -given earlier, (d) ~for the manufacture of the conpounds of C
formula XV in which R signifies nethyl, reacting‘ a conpound of the
.-general fornmula XXV .vvhereii' !R13 Eas the significance given earlier,_
with hydrazine in the presenc = —=—Fase. The conpounds of formilae -
XXl.- XXI'V used as the starting 5 material s can be prepared according to. -
the followi ng Schene 13 D in which [err] and n have the significance given
earlier. , o COOH - :

COCI

10

Bz/qat. R

tRoéénmunil/,/"”ﬁ' ' | \\\{i?

XIX b | -1 xvIII
.- ;ésssozcl
' . CN
gL a
XIIT b - |
1) H(CH,)_ MgBr
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-30 Schene D HOCH [err] ONH2 XXI | MQ2 Tobl uene [err] XXI'V [err] [err] (Eéé)
-31‘,The li quid crystal m xtures in accordance with the invention contain :

in addition to one’or nore conpounds of formula I, preferably one or nore
of 1 he follomnng conpounds 5 _4- Cyanobrphenyls of the general
formula R : - N= 27 - Il wherein R srgnrfres a’

-strarght charn aIkyI or alkoxy group contarnrng 2to

The compounds of formula XV can be-manufactured'by

. (a) for the manufacture of the compounds of formula XV

14

in which R -signifies an ester group of formulaRXIv;

_"esterifyingia compbundlof the general formula

XXI

13

has the significance

' wherein R
given earlier,

with a compound of formula XVI hereinbefore,

(b) for the manufacture of the compounds of formula XV

14

10 in which R signifies cyano, dehydrating a compound of

the general formnla

XXII




er al fornula [err] wherein Rsignifies a straight- chaln aIkyI group W -
tai ning 3to 7 carbon 15 - at ons, : - :
- (5-al kyl - 2- pyr|n1d|nyl)benzon|trlles of the general formula’ -32 -
wherein R has the significance given earlier, o
p- (trans-5-al kyl - m di oxan- 2- yI)benzonltrlles of the 5 gener al fornula 4
~ CN wherein R has the significance given earlier, p-alkyl benzoic acid
- p' -cyanophenyl esters of. the general 10 _fornula

- wherein R;; has the significance

E ; carbon atoms, 10 trans-p-(4-al kylcycl ohexyl)benzonitriles of the
O

given earlier,

©) for the- manufacture of the compounds of formula XV

.14

in which R™" signifies a straight-chain alkyl group con-

5 taining 2 to 1l carbon atoms, catalytically hydrogenating a

_compound of the general formula

_ CH=CH—~(CH)nH

XXIII

- wherein n denotes an integer of

13

O to 9 and R-> has the significance

10 given earlier,

@) for the manufaéture'of.the compounds of formula XV
- in which R14 signifies methyl, reacting a campound of the

general formula

- XXIV




-"33- wherein Rsignifies a straight-chain-alkyl group containing 2 to 7
‘car oy atoms, trans-4-al kyl cycl ohexanecar boxyl i ¢ .aci d phenyl esters of 5
t,he general fornula [err] - VII wherein R has the
S|gn|?rcance gi-ven [err] earller and R S|ﬁ%|7|es cyano or a straight- chaln
al koxy group containing 10 1 to 3 carbon atons, and trans-p- :
[ 5- (4-'al kyl cycl ohexyl ) -2-pyrim di nyl ] benzo- nltrlles of t he gener al fOrnuIa
VIl wherein R has the significance 15 ‘given-earlier.. - 34 - The.
melght ratio of the conponents of the nlxture preferably corresponds to
the eutectic conposition. In this case it. however, to be observed
that mhen l'arge amounts of conpounds of fornula | are used the tota

wherein R13 has the significance i'
given earlier,

with hydrazine in the presence of a base.

The cdmppunds of formulae XXI-XXIV used as the starting
5 materials can be pfepared_adcording to the following Scheme

D in which k13 and n have_tﬁe significance given earlier.



-m xture can possibly be snmectic. The anount of the conpounds of

la | inthe liquid crystal mxtures in accordance with the |nvent|oQJ
, in-general, amount to abo%b 1 to about 40 nol percent; preferably é
ut 5 to about 30.nol percent. I-n m xtures which contain conpounds-10 .
of formul-da | in which R signifies p-al kyl phenyl or trans-

-4-al kyl cycl ohexyl the anount of these conpounds generally lies, however,
‘bet ween ‘about 1 and about 20 ggk Eergent preferably bet ween about 3 and _
about 10 nol percent, of the xture. 15 Further, the m xtures |
in accordance with the invention can contain optically active conpounds,
for exanpl e opti cHOCH .ctlve bi phenyl s, and/or. dichroic colouring |
subst ances, for exanple . N SUDHnthraqU|none col ouring substances. = '
eterm ned. by the desired 20 pitch,

d the like. The manufacture of mixtures
of formula |I. as well as other liquid

col our, extlnctlon sol-ubi
containlng inter aIi

'.crystalfine and/ of non- iquip crystalline conpaunds can be carried out in a-
manner known per se; “for exarfpl @3 by heating a 25  -mixture of the
conponents to a tenperature b ré&y ve .- 35 -
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XXIV




the clearlng poi nt and subsequently cooling down. The manufacture of an '<:§>
el ectfo- optical device containing one or nore conpounds of formula | can be

carried.'out in a manner- known per se; for exanple, by S evacuating a _

‘suitatte cell and. |ntrodUC|ng t he corresﬁﬁh di ng conmpound or m xture into -

the evacuated cell: - 36 - The manufacture of the conpounds of fornula I

i n accordance mﬁth’the i nvention and of the novel conpounds of fornulae

XII'l and XV is illustrated by the foll ow ng Exanples. 5

Exanple 1 9.0 g of trans-5-(4-pentylcycl ohexyl)-2-pyrim dine-

car boxal dehyde are dissolved in 150 m of pyridine under a nitrogen

at nosphere, treated MAt ggf h% am ne, hydroch] ori de and stlrred.
at room tenperature’ Pﬁr QHﬁﬁrgrYi BEEFRESS ofn AFRP 3&9?(?% f?%%ted

[err] 1§u§52q82a?§§z % BHRERREY] LLbRH Lhonl 88 SRS ol Lo %’e?f’]"“t
for & hours, Bg”fS hed: Igo*ig&%k%?%@ge”&%f&%f@fé Jvﬂ%e extra-ct

sconcentrated hydr oC orlc d extracted wth ether.
is V\ﬁShEd Wi t hcompounds.

5' : 4-Cyanobiphenyls of the general formula

wherein R’ sigﬁifies a straight-chain
alkyl or alkoxy group éontaining 2 to
_ - 7 carbon atoms, _ | '
10 trans-p-(4-alkylcyclohexyl)benzonitriles of the general

formula

III

wherein_ﬁ4 signifies ?lstraight-chain

~ alkyl group containing 3 to 7 carbon
15 ~ atoms, - |
p—-(5-alkyl- 2—pyrimid1nyl)benzonitriles of the general

formula



ute hydrochloric acid, washed neutral with water, ‘dried over sodium
hate and evaporated. The crude product obtained is chromatographed oQa
m of 275 g of silica gel %2 hexane/ 20% et her. The al nost pure _
ractions (in 20 accordance W Thin-1ayer chr omat ogr aphy) are conbi ned
and recrystallized three tines fromhexane. There is obtained pure - _
tr.ans- 5- (4-pentyl cycl ohexyl)-2-pyrim di necarbonitrile; mp. [err] - 37 -.
. The trans-5-(4-pentyl cycl ohexyl)-2-pyrim di ne- carboxal dehyde used as the

- starting material can be prepared as follows: (a) 9.1 g of : '
2- hydr oxyacet am di ne hydrochl oride are 5 suspended under a nltrogen
atnosphere in a solution of 17.8 g of '

3- met hoxy-2-(trans-4- pentylcyclohexyl)acroleln [ prepared analogously to the
3- et hoxy conpound de i ‘.turforsch 34 b, 1535 (1979)] in 150 m
of absol ute net jano 2 sodlun1nethylate solution, 10 = .
freshly prepar®d- +@N75 m .of absolmte net hanol i's
added dropwi se, the /ed over- night at roon1tenperature and
then adjusted to pH apdut 3 m of concentrated hydrochloric .
acid. There- : ' ' - '

wherein R4 has the significance
given earlier,
p-(trans-5-alkyl—m-dioxan-2¥yl)benzonitriles of the

5- general formula

wherein R4 has the significance
.given earlier, |
_ p—alkylbenzoic acid p'-cyanophenyl esters of the geﬁeral

10 férmula

R CO0— VI




after, the precipitate is filtered off, the filtrate is.15  evaporated aé?i}d
the ré€Sidue is treated with water and ether. The product is present in the__~
'Org%ﬁic phase and this is washed with water, dried over sodium sul phate, =
filtered and evapor ated. The crude prodUc§305tained is chromato- graphed on
a colum of 425 g of silica gel with toluene/ 10% 20 acetone. The pure .

-fractions (in accordance with thin- -layer chromatography) of
trans-5-(4-pentylcycl ohexyl)-2- -pyrimdinecarbinol are conmbi ned and
evaporated. Yield: 6.8 g. 38 (b) A solution of 12.0 g of

trans-5- (4-pentyl cycl ohexyl)- -2-pyrinidinecarbi-nol in 300 m of ethylene
chloride is treated. EﬁﬁﬁlR? gighiaebkvat sgr £ i oxi de. The _
m xture is heated to boiling untrl starting nateérial can 5 no 1 onger be -

observed in the thLgik?yegrgﬁgoaahegiﬁﬂhga@ogé 4 baewsa and filtered.
After evaporating the filtrate, there are obtained 9.0 g .of oily, alnopst

pure (in accordanceawofs,t hi n-1 ayer chromat ography) trans-5--
- (4-pentyl cycl ohexyl) - 2- pyri-m- di necar boxal dehyde. 10 The follow ng
conpounds can #ramsméfadkyleyclohenanaanshouylianaeid phenyl esters of

- the_gene;al‘fofmula

VII

wherein R4 has the significance given
earlier and R° signifies cYaho or a
straight-éhain_aikoxy group containing
10 1 to 3 carbon atoms, | | o
and trans-p-[5-(4-alkylcyclohexyl)-2-pyrimidinyl]benzo-

nitriléé of the general fofmula

VIII

=.wherein Rs has the significance

15 ' :given earlier.



[£QNns- 5- (4- heptyl cycl ohexyl ) -2-pyrim di necarbonitrile; mp. [err]
trans-5-[4-(2-nmet hyl butyl ) cycl ohexyl ]-2-pyri m di ne- 15 carbonitri
[err] Exanple 220.3 g of bggzenesufphonyl chloride are added mhlle
yring to a mxture of 9.45 g Of trans-2-(4-propyl-

cycl ohexyl) - 5- pyri m-di necar boxam de and 55 nl ~of pyridine. 20 After 2
hours, the solution-is poured into a mxture.of 100 g.of ice and 0.9 nl of
hal f-concentrated hydrochloric acid.- The precipitated product is taken up
in ether and - 39 - the ether extract is washed neutral with water,

dried and | L odr anh oh.
HE ge c JREL6T WE oy drﬁerﬂ‘js' idd e&égm@émraa gr aphy

200 g of si nzene (1:1)  and sequent bul b-tube

di sti |gi‘éféﬁaﬁly[é‘éfre§pond%ﬂ‘ﬂo eIt Scod a&dhqstsuion. In

trans (4-propyl cycl ohexyl )-5- -pyrimdinecarbonitrile;' mp. [err]

snect i thisneaséi it pheschdwewsr | i to herohsdmmnbtitmt whenllmrge

trans- 2- (4-propyl cycl ohexyl)-5-pyri m dine- carboxam de.used as the- startlng -
mat er i amowaks bet proppewedd 00f fermwla cheare used the total

5 mixture can possibly be smectic. | The amount of the

| - compounds of formula I in the liquid crystal mixtures in
accordance with the invention can, in general,.amount to
about 1 to about 40 mol percent, preferably about S to
about 30 mol percent. In mixtures which contain compounds_

10 of formula I in which ﬁz signifies p—alkylphenyl or trans-=

-45alkylcyclohexYI the'amounthof these_compounds generally |

lies, however, between about l'and about 20'mol'percent,

preferably between about 3 and about 10 mol:percent, of

the total mixture.

15 ' Further, the mixtures in accordance with the invention
can contain optically active compounds, for example optically .....

active biphenyls, and/or dichroic. colouring substances, for

example azo, azoxy and anthraquinone colouring substances.

The amount of such compounds is determined by the desired

_ 20 pitch, colour,_extinction, solubility and the like.

- The manufacture of mixtures containing, inter alia, -
compounds of formula I as well as ‘other liquid crystalline
.and/or non-liquid crystalline compounds can be carried out
in a manner known per se; for example, by heating a

25 mixture of the components to a temperature barely above



(a) A mixture of 52.1 g of trans-4-propyl cycl ohexane- carboxylic acid andi::>-
200 m af thionyl chloride is heated to boiling for 2 hours. The excess ;
~thionyt chloride is distilled off and the residue is ‘evaporated twice with
15 100 m of 'benzene each tine. The piday acid chloride forned is o
_dlssolved in 200 M of nethylene chl ori dé and added to 500 ni of met hyl ene
“chloride into which QQpnoni-a i s conducted. Amonia is conducted into' the
resul ting suspension for a further 3 hours and then the mixture is 20
evaporated in vacuo.. The residue is treated with water and ‘met hyl ene
chloride, the othancteamhirse poirse padatsbsequenitd yagoebiisg plies®. i S
back-extracted. The organic extracts are dried over sodium sulphate and
concentrated. The crude trans-4- propylcyclohexanecarboxanlde is’

e T e ey oy Tob R ke (P?rﬂn %iﬁf}tresrptisgé 8 &N P |
by i ner By GUEREREADRECHS UE S Udhegundl BRCEUEMRREE b L0 1 11
mnutes while Sphffidd outUs ol Yedtider Iéib%nf_“pé&%ﬁ,' SeWR’ ERsmpie, by
| 5. evacuatihg_a_suitable cell and introducing the cqrrespon—_' j
ding campoﬁnd or m;xture'inﬁg'the evacuated cell.



=f\r] for 4 hours, then cool ed, poured into.ice/water and subsequently
racted with ether. The extract is washed 10 several times with 3N
drochl oric acid, then washed neutral with water, .dried over sodium
“sul phate and concentrated. There 3§ e obtai ned - 19. 6 g of liquid
trans- 4- propyl cycl o- hexanecarbonitrile; b.p. [err]/13 nmrHg (bul b-tube
distillation). 15 (c) Dry hydrogen chloride is conducted for several
hours into a solution, cooled to [err], of 18.3 g of trans-4-
-propylcycldhﬂuammnﬂmmuuwna’dﬁethe tbhpounds bénfermulaTieinl osed vessel i's
- left to stand at roomtenperature over- night and then the contents are
. evaporaﬁmﬂ:nc}am@cwthmézezanvemgnt iang Pfathesnovedt edmpptthd800 nml  of
absol ute ether and this suspension_ is stirred in a closed vessel for 1.5
hours iaf &PridagadFIIsgpdedleds 1 lussrateduPy thestieliowirgl tered and the
re5|du%:|s ack-washed with a small anpbunt of -absolute ether and dried in _
vacuo. *ARP 'y hydrol ysis- - 41 - -sensitive im.no ester hydrochloride -
obtained (28 g) is dissolved in 60 m. of absolute ethanol and treated while
stirring with 63.7 g of a solution of anmonia in ethanol (containing 11.3 g

of ganmoni a) . The preC|p|tatgxgﬁqu

9.0 g of trans—54(4—§enty1cyclohexyl)fi-éyrimidine-
cerboxaldehyde are dissolved in 150 ml of pyridine under
a nitrogen atmosphere, treated'with'3.9-g oflhydﬁoxylamine'
hydrochlo:ide and stirred_et room_temberature for 2 hours.
10 Thefeefter,'the mixture is'tfeated with.la.j g of benzene- : ;’h.
sﬁléhenyl chloride, the temperature fiSing to about 50°C.
.Subsequently, the ﬁixture is stirred at a bath'teméeretﬁre
of 70°C fof 6 houis,'then'cooled, poured into 500 ml of
"ice/watef and 100 ml of ccncentrated'hyd:ochloricfacid
15 and extracted with ether. The extract is washed with
dilute-hydfochloric_acid, washed neutfal-With water, dried
over sodium.sﬁlphate and evapofated. The crude product
~ obtained is ehrematOgraéﬁed.on a column of 275 g of silica
gel Qith hexane/20% ether. The almost'pure'fractiens (in .'.
20 | accordance with thin-laYer chrometogrephyfjare combined and
recrystallized three times from hexane. There ie obtained
pure trans-s—(4-pentylcyclohexyl) 2-pyr1m1d1necarbon1tr11e,

m.p. 83.5°C.



5 results inmedi ately again passes into solution after -about 10 ninutesié%é&
The nmXture is left to stand overnight and is then evaporated. . The resid '
LS SUspended in 170 ml of. ether, left to stand at [err] for 4 hours and ~
then suction filtered and dried. There arge obtained 25.7 g of crude 10

‘trans- 4- propylcyclohexanecarboxan1d|ne'hjﬁﬁochlorlde (mp. [err]. For
purification it is recrystallized from et hanol / et her; yleld 24.0 g, mp.

[err] (d) 23.9 g of trans-4- propylcyclohexanecarboxan1d|ne hydr ochl ori de

d 25.2 f dieth h t hyl I e add t di :
e S DB SR L T
“th ' ' 1 f d
e mxture ! ol el 28 8 8 @fﬂwe%%eraﬁ% e

and, after coo kggargaaggrggggokg vacuo. 20 - The VtSCId reS|due I's
suspended in 600 M of water and acidified with 60 m of gl aci al acetlc _
aci d. .Subsequently, the-suspension is stirred for 1.5 hours in anice-bath
and suction filtered. The material on the suction filter is washed with.
‘water and driedaat Pedry of Qahmdroxgacetamséimenh&aroeh&brﬁdekare'There are
obtalned 33 g of ethyl trans-4-hydroxy- 42 -
' -suspended under a nitrogen atmosphere in a solution of
17.8 g of 3—methoxy-2-(trans-4-pentylcyclohexyl)aorolein
[prepared analogously to the 3-ethoxy compound described
in 2. Naturforsch, 34 b, 1535 (1979)] in 150 ml of absolute
methanol. Subsequently, a sodium methylate solution,
10 freshly prepared from 3.1 g of sodium in 75 ml of absolute
“ | methanol, is added dropwise,'the mixture is stirred over~-
night at room temperature and then adjusted to pH 4 by
adding about 3 ml of concentrated hydrochloric acid. There-
after, the precipitate is filtered off, the filtrate is
13 evaporated and the residue is treated with water and ether.
The product is present in the organic phase and this is
~washed with water, dried over sodium sulphate, filtered
and evaporated. The crude product obtalned is chromato—
graphed on'a column of 425 g of silica gel with toluene/lo%
20 acetone. The pure fractions (in accordance with thin-
-layer chromatography) of trans-S-(4-pentyloyclohexyl)42-
-pyrimidinecarbinol are combined and evaporated. Yield:l

6.8 g.



; \(4-propylcycIohexyI)-S-pyrinidinecarboxylafe; h]p. 156- 157[ err] (é)
: %]85 g of ethyl trans-4-hydroxy-2-(4-propylcyclo- '
e

yl)-5-pyri m di-necarboxyl ate are boiled under reflux.5 -for 3.5 hours*J
with 210 ml of phosphorus oxychl38 i-de. After cooling, the mxture is
concentrated in vacuo and evaporated a further twice.with 100 nl of t ol uene
each time. The residue is chromatographed with nethyl ene chloride on a
colunn of 300 g of silica gel. There are 10 obtained 31.3 g of crude

yellom10|l of et hyl® tr.ans | oro pr opyl C hexyl) -
- 5- pyr'-"ﬂ-‘i’df‘ﬁﬁﬁ.ﬁ@.ﬁéﬂaﬁgn&ﬁiﬁ' 306! ¥ gdofneéﬁghahe%hfébﬁaa' ignd, after
addi ng 14 g of potassiumacetate and 2.56" g of pal Iadlunicarbon
(5%, tdreatied with szlhyzdtgogcfnabedvan;eammﬂ;aﬁaeéaamaﬁiaetI | TRe 10- 0. 11 ol
of hydrogen have been taken up. The m xture is suction filtered,
back- waslixtairei tiis heah;ﬁahe bhﬂdindeuamﬂlesapntangdmaﬁerhahoceﬁhereby ‘there
are obtained 35.6 g of crude, partly crystalline ethyl 20 '

r &ns- zm(4nyse§ybey@b§ﬁeyyﬁ)is-ﬁpeu#hannééxesoghrametqgrem is used in the
next ste g further, purification of crude et hyl

trans- 2 0 B&@ﬂoﬁ@gyﬁflﬁereﬁyrlﬁﬁ&éﬁe%&?BSi?gﬁPS the treated'MAth 62
M of %ﬁﬂ%@@te, there are obtained 9.0 g. of oily, almost pure

ethyl  tagnsy 4@15%&% ot 12 B %p)SkcﬁéEE.ﬁQQEM'(X—Bgﬂﬁi@}gigﬁ&s@%%y' ate as é' | |

(in accordance with thin-layer chromatography) trans-5-

-(44pentyloyclohexyl)-2-pyrimidinecarbokaldehyde;

10 N The foiloWing.compounds can he manufactured.in-an

$

analogous manner: : N - o _ ' ;J v

Trans—ﬁ-(4-heptYloyciohe#YL)f2—pYrimidinecarboniﬁrile;
m.p. 81°c, . : _ o | | _
(+) trans-s-[4-(2-methylbuty1)cyclohexyl]-2-pyrim1dine-
15 .carbonitrile,_ m.p. 47.5°C.

h Exgggle 2

20.3 g of benzenesuiphonyl'chloride are added whiie
' stirrlng to a mixture of 9.45 g of trans—Z (4-propyl-
cyclohexyl)-S-pyrlmldinecarboxamlde and 55 ml of pyridine.
20 After-z_hours, the solution is poured into a ‘mixture of _
100 g of ice and 0.9 ml of ha;f—concehtrated_hydrochloric:.

acid. The precipitated product is taken up in ether and



43 - and a solution of 46.6 g of sodium hydroxide in 312 nl of water an
hea\ed'to boiling for 1 hour. After cooling, the mxture is acidified w t\l
220" of hal f- concentrated hydrochloric acid, left to stand for 1 hour in '
an i-ce=bath 5 ' and then suction filtered - The material on the suction
filter is washed with water and dried.in vacuo at [err] over potassium

hydr oxi de. For purification, the crude product Is recrystallized from
di oxan/wat er. There .is obtained

‘trans-2-(4- pro%e%ﬁ:'h@%eé&ltkaétplﬁ' %Qheacﬁétiei’-xi'ﬁi@ﬁ'ﬁat@ dFiePd [err]
- (h)- A solution of 13.85 g of trans-2-(4-propyl cycl ohexyl) -

- 5-pyrim di necamoexlaporated. 288entraBecproanter isapdrifedl bpf
triethylamne is cooled to [err] and treated with 5.32 nl of ethyl

chl or of or mat e. cﬁﬂmmatngmaphylsnsﬂOOrgdoﬁtsiéich éél with Héxane/berszemsl
‘then a strong stream of -amonia gas is conducted in for 10 m nutes (while
cooling with arfli:da- l@atdh)submeueesubulhgtghepéngtehla‘sigm| at el331CLOTS f or
‘a further 1 hour and then evaporated in vacuo, e solid residue is stirred

up with 216 ni "¥HGRat EReFEr 1850RtALPES H@Fﬁ@ﬁ(éﬁpr°!’¥1?%?¥%h%¥¥ Lirrrer

s ?gﬁ'sog o o ooyt aeRsRrBeRibRRRE: nuedaThefhnbhen (B0 15 S e Tee
con b 2 11l R el €5k TS5 Gunokfoble)

The trans-Z-(4fpropylcyclohexyl)-5-pyrimidine-
~carboxamide ueed as the_starting material can be prepared

10 as follows:

ta) A mixture of 52.l.g ef trane-4-propy1cYclohexene-,
carboxylic acid and 200 ml of thienyl ehloride is heated"
to boiling for 2 hours.. The excess thionyl.Chleride is
distilled off and  the residue is evaporated twice with

15 100 ml of benzene each time. The oily acid chloride formed
is dissolved in 200 ml of methylene chloride and added to
500 ml of methylene chloride into which ammonia is
condﬁcted. Ammonie is conducted into the resulting |
'suspension for a further 3 hours and then the mixture is

20 evaporated in vacuo. The_residue is treated with water
end methylene‘chloride; the orgenic phaee is separated_and
the eéueous phase_iS'beckeertracted. The organic extracts.
are dried over sodium sulphete and concentrated. The crude

trans-4-propylcyclohexanecarboxamide is recrystalised from:



Adns- 2- (4- et hyl cycl ohexyl ) - S-pyri mi di necar bonitrile; m-p. [err] 5._' o
ans- 2- (4-et hyl cycl ohexyl)-5-pyrim di necarbonitrile; mp. [err] L

. - The foll ow ng conmpounds can be manufactured in an-aratogous manner:,

t¥ans- 2- (4- butyl cycl ohexyl ) - 5- pygom=di necarbonitrile; mp. GOC
snecti c-nemati c phase transi-tion [err], cl.p. [err], '
trans-2- (4-pentyl cyclohexyl)-5- pyr|n1d|necarbon|trlle 10 _n1p.'[err],
smecti c-nemati c phase transition 94C cl.p. [err], .
- trans- écéﬁbh;l¢mcboh£89ﬁeen?®DnltThis pt0®uc65céﬁxﬁe2§hrﬁﬁibd

.trans-4-ethyl cycl ohexanecarbonitrile; b.p: 105-110C 13 fmHg, 15

trans- ﬁubuhgrcby:lshbkéme’cmmonttl5¢%¢/0bl TRHSO @ Lp 021 Hhwt: Exanple.3 6.8 g
of caproic acid amdine hydrochl ori de are suspended.in a solution of 7.4 g
of 3-netBdx§ 8- (trans-4- 20  -propyl cycl ohexyl )acrolein in 50 n of g
‘absol ut e net hanol . Subsequently, a sodiun1nethy|ate_solution, freshly
prepar ed L - -

(b) 22.3 g of trans-4—propylcyclohexanecarboxamide are
5 dissolved partly in 275 ml of pyridine. 27 g of benzene-
sulphonyl chloride are added dropwise within 15 mi#utes_.
while stirring. sﬁbsequently,'the mixture is warmed at
55°C for 4 hours, then: cooled, poured into ice/water and |
-subsequently extracted_with ether. The extract is washed
10 = several times with 3N'hfd:ochloric acid, then washed neutral
wi#h.water, dried over sodium sulphate]end concentrated. o ;) 
There are obtained 19.6 g'of liquid trans-4-propylcyclo~
: hexénecarbonitriie;'-b.p. 125°C/l3lmmHg-(bu1b—tube
distillation). e |

15 '_<¢) Dry:hydrogen chloride'is condueted for several hours
~into a solution,'cooled to 0-5°C, of 18.3 g_ef tranSé4- -
-propylcyclohexanecarbonitri1e in 150 ml of benzene.':The
closed vessel is left to stand at room temperature over- |
night and then the contents are evaporated in vécuo; The
20 resulting foam is treated with 300 ml of absolute ether
and this sﬁepension is sﬁi:red.in a closed vessel for l;5e
hours ip-an ice~bath. Subsequently, the mixture'is suction
filtered and the residue is back-washed with a small amount

- of absolute ether and dried in vacuo. The very hydrolysis-



fron11_2-g of sodiumin 40 nl of absolute nmethanol, is added dropw se <;§£z/
t heket.o. The mixture is stirred at room . - 45 - tenperature for a -
f.urther 20 hours and then adjusted to pH 5 by adding about 2 nl of .
concentrated hydrochloric acid. The mixtyre_is evaporated in vacuo and the
residue is treated with water and extractéd with ether. .The extract 5 is
washed neutral with water, dried over sodium sulphate, filtered and o
evaporated. The crude product is chronmato- graphed on a colum of 250 g of
silica gel w th-$exsdel @)%t e stekthdymlnoclcadideo mbtaiinedc (@8dagncesw t h
thin-1ayer .chromat ography) are conmbined and recrystallized from50 m 10
of acetonitril edkssebmd i 4¢ ml 0ﬁu§h§qLyt@bﬁamﬁaolanaﬂytmeatrﬁ wh?ée-]
t rans- 5- (4- propyl cyc] ohexyl)-2-pentyl - pyrinmdine; mp. 33C cl.p. [err
(smectic). The ¥H¥’6¥R‘5ﬁd’% 1S & HEHatdeRc ofr aamenian tangkbgbed
~manner: 15 Trans- 5- (4-ef hyl cycl ohexyl,) - 2-pentyl pyrim dine; mp.
[err], cl.p: [e‘??n??fﬁwtﬂq Jél? s#/nﬁgliagﬂon)ia) T e P e[cg.pilt):atel which
trans-5-(4-ro e di )P R Jndine;, e €L 2Ry LELT
(‘'monot r opi csps rrepz)cdiélac/ ,é)t r ansa- 5 Z Q%%ﬁpﬁ%%sgﬁ%xﬁr&gsg&&ﬁp% %ﬁtgfn%',gou
. 10 minutes. The mixture is left to stand overnight and is
then evaporated. The residue'is'suspended iﬁ 170 ml of
ether, left to stand at 0°C for 4 hours and'then_éuctioﬁ
filtered and dried.{ Thére are obtained 25.7 g of crude
10 trans-4-propylcyclohexanecarboxamidine hydrochloride (m.p.
210-211°C). For purification it is recrystallized from

‘ethanol/ether; yield 24.0 g, m.p. 214-215°C.

(a) 23.9 g of trans-4-propylcyclohexanecérboxamidine
hydrochloride and 25.2 g of_diethy1 ethéxymethyléne-malonaﬁe

15 are added to a sodium ethylaté solution prepared from -
.5.4.g of sodium and 210 ml of etﬁanol and the mixture ié
diluted with 150 ml of ethanol. The mixture is-stirred.aﬁ
rocm temperature for 50.minutes aﬁd at'boiling temperature
for 50 minuﬁes and,'after booling,_evaéorated in vacuo.

20 The viscid residue ié.suspended in 600 ml of water and

“ acidified with 60 ml of glacial acetic acid. Subsequently,
the suspension is stirred.for 1.5 hours in an ice-bath and
suction filtered. The matérial on the suction filter is
_wasﬁed.with,water and dried at 50°C in vacuo over pbtassium

25 hydroxide. There are obtéined 33 g of-ethyiutrans-4-hydr6xy-



4

..,

0 err], cl.p. [err] (snectic), _ ' :
r -Q- (#4- pentyl cycl ohexyl’) - 2- propyl pyri m di ne; n1p [err], cl.p. [err] .

< ( ot ropic smectic), trans-5-(4- pentylcyclohexyl) butylpyr|n1d|ne nlp
'19C, cl.p. 40.5C (snectic), - 426~--

trans-5-(4- pentylcyclohexyl) 2- pentylpyr|n1d|ne lerr], cl,p. [err]

.(snectic), trans-5-(4-heptylcycl ohexyl)-2- propylpyr|n1d|ne mp. [err],

cl.p. [err](smectic), nDnotroplc nematic--5 -isotropi c phase transition
29 2C, T HisEroRriEialpheynldmSrpyrimiginecaFpoaydate; nmpp.[err], cl . p.
[err] G%EF Q%Q trans-5-(4- heptylcyclohexyl) 2- pentylpyr|n1d|ne m p.
[err], é‘ é; (smectic). 10 . : Exanple 4 In an
analogous nanner to t hat described in Exanple 3, amxture of 3.8 g of.
3- et hoxy-2-heptyl acrol ein, 4.7 g of trans-4-pentylcycl ohexanecar boxam di ne

RN R Sy R L LT

~met hyl ate sol ution preparé

absol ute
ﬁEthanbejﬂri5“§y¥£m¥aﬂﬂéc@rha&yI@%&kh&&‘BBiled under reflux '

5 for 3.5 hours with 210 ml of phosphorus oxychloride.
After cooling, the mixture is concentrated in vacuo and
_ evaporated a further twice with 100 ml of toluene each
.time; The residue is chromatographed with methylene o
chloride on a column of 300 g of silica gel.. There are”_
10 ‘obtained 31.3 g of c¢rude ethyl trans—4-chloro-2-(4f_

-propylcyclohexyl)-S-pyrimidinecarboxylate as a yellow oil.

(f) 31.1 ¢ of ethyl trans—4-chloro-2-(4-propylcyclohexyl)-
-S-pyrimidinecarboxylate are dissolved in 350 ml of ethanol
and, after.adding 4.1 g of potassium acetate and-2.56 g of
15 palladium/carbon (5%), the mixture is hfdrogenated at-
roomltemperature until 0.10-0.11 mol of hydrogen have been
~taken up. The mixture is suction filtered, back-washed '
‘with methylene chloride and evaporated in vacuo. Thereby,
' there are obtained 35. 6 [ of crude, partly crystalline ethyl
20 trans-Z-(4-propy1cyclohexy1)-5-pyrimidinecarboxy1ate which

is used in the next'step without_further purification.

(g) . 35.6 g of crude'ethyl trans-2-(4-propylcyclohexyl)-5-..

-pyrimidinecarboxylate are'treated with 62'ml_of ethanol

R



and chrqmat ography are as in Exanple 3.. The pure fractions eluted int
chrqgatography are conbi-ned and recrystallised twce fromacetonitrile
gbout -[err]. There is obtained 20 anal ytically pure '

trans- 2- (4- pentylcyclohexyl) 5- heptyl - pw9d d di ne; - m p. [err], cl.p. [err]
(smectic). The following conpounds can be manufactured in an analogous :
manner: - -47- Trans- 2-(4-propyl cycl ohexyl) - 5- propylpyr|n1d|ne :
trans- 2- (4- propyl cycl ohexyl )-5-butyl pyrimdine; mp. [err], 5

trans-2- (4- pent g¥hdyz| sbiuyion Soprimhys py rofri sbhdiaum rhymrdzﬁrde] Ainl 3A2Smd- of

(4- pentylcyclohexyl) 5-butyl pyrimdine; mp. [err], cl.p. -70C (nonotropic
_nemat ic), transWQt%ll Atheated mm%li&q:)eﬁnwllpymur.dl A€ tex0 coolipg,[err],
cl. lerr] (nDnOtrOflC nenmat i c

trans 2- (4- hept?“%y‘& BHaRS | 48 z%%ﬁw%@.%@t nhl]t ﬁ: [f’@rlrfj‘ccci’@lcepgﬂﬁé
ner. to scr i.n Exa ,
15 mxtur o WSS Ele FAED e et R R dRoap eemBach

5 and then suction filtered. The material on the suction

filter is washed with water and dried in vacuo at so°c over
| potass1um hydroxide. For purification, the crude product
is recrystallized from dioxan/water. There is obtained
trans-z-(4-propylcyclohexyl)-S-pyrimidinecarboxylic acid;
10  m.p. 184-185.5°C.

(h) A solution of 13.85 g of trans-zf(4-propylcYclohexyl)—
-s-pyrimidinecarboxylic acid, 260 ml of chloroform.and 7.8
ml of triethylamine is cooled to 2°C and treated_ﬁith 5.32
ml.of'ethyl chloroformate. The mixture is stirred at 2°C
15 for 15 minutes and then a strong stream of ammonia gas is
cohducted in for 10 minutes (while cooling with an ice-bath).
The resulting suspehsion is stirred at 20°C for a further
-1 hour ahd then-evaporated in vacuo. The solid residue
is stirred up Qith 210 ml of water for 45 minutes and then
20 | filtered off under-suctioh-and dried; There are obtained
9.6 g of crude trans-2- (4-propylcyclohexyl)-5-pyrimidine-'
'carboxamide (m.p. 234- -235°C) which can be purified by
sublimation at 175°C/0.05_mmHg; m.p. 249.3-250.5°C."



Kol ein, 3.75 g of p-pentyl benzoic acid amidine hydro- chloride and 50 ni
ﬁ5hbsolute met hanol is treated with a sodium methylate solution prepare
Om 0.5 g of sodiumin 20 m of absolute nethanol. The reaction duration,
rki ng- -20 -up and chronmatograglly-are as in Exanple 3. The'pure
fractions resulting in the chromatography are conbined and recrystallised
from hexane. There is obtained anal ytically pure : , _
trans-5- (4-propyl cycl ohexyl ) - 2- (p- pentyl phenyl )- pyrimdine; mp. [err],

smecti c- nerra"t'l? NG RIMRQNEs; can) ke Emfagthedlngan -48- The

. follown ounds can- be manufactured in an anal ogous manner:
Tr ans- r&%ﬁd??Fﬁﬁ%xyl) 2- (p- propylphenyl) - pyrinidine; mp. 125. 5C,
sneotic nenatlc phase 5 transition [err], .p. 167C;"

trans-5- (4- ethylcyclohexyl) 2-(p- butylphenyl) pyri m dirne; .m p.

108. 5C, srrect ng,_l?ég é,r 52k 16
trans-5-(4- et ly cycléﬁEXy (p-penty pheﬁ@k?ﬁiﬁﬁgecﬁ§%oﬁgﬁfﬁ&e' nlp

[err], ns,rgactsml,enatlc phase tran3|t|on [err] cl.p. [err],
5 trans—z-(4-ethylcyclohexyl)-5-pyrimidlnecarbonitrile,,
m.p. 82°C,
trans-Z-(4-buty1cyclohexyl)—5—pyrimidinecarbonitrlle-
m.p. 60°C, smectic-nematic phase transition 85°C, cl.p. 91°C,
trans-2- (4-pentylcyclohexyl)35-pyrimidinecarbonitrile;
10; m.p. 70°C, smectic-nematic phase'trahsition 94°C, cl.p. 98°C,
.trans#4-méthylcyélohéxanecarbonitrile; b.p. 85-30°C/
12 mHg, .' | |
trans-4-ethylcyclohexanecarbonitrile,.-b.p. lOSfllO°C/
13 mmHg, - | |
15 . trans—4—butylcyélohexanecarbonitrile;' b.p. 80°C/0.02
. mmHg. | o

Example 3

. 6;83giof caproic acid amidine hydrochloride are
suspended in a'sqlutibn of 7.4 g of 3&meﬁhoxy-2-(trans-4-

20 -propylcyclohexyl)acrolein in 50 ml.of'absoluté methanol.
Subséquently; a $bdium methylaﬁe solution, freShly prepared
from 1.2 g of sodium in 40 ml of.absoluté methanol, is

added dropwise thereto. The mixture is stirred at room



t'rans- 5- (4- et hyl cycl ohexyl ) -2-(p-heptyl phenyl)- pyrimdine; mp. [err],
smegtic-nemati c phase transition [err], cl.p. 157C, 15

snmect i'c- nemati ¢ phase transition 175C, Llggp.- 194. 5C,
trans 5- (4-pentyl cycl ohexyl)-2-(p- propylphenyl) pyr|n1d|ne; mp. 51C,
cl.p: [err] (smectic), 20 o

trans 5-(4- pentyl cycl ohexyl ) -2-(p- butylphen)éﬁ pyr|n1d|ne
cl .p. 187C ( snetamReratunsn @4 fnarherc ¢e sraxs

mp. 37.5C,
| pnd. Fbeatﬁgnbﬁ§ﬁ9|;o PH

pyrimdine; mp.. 68C_snectic-nematic phase transitio

25 tran
122.5C, cl.

to that descn
3- et hoxy- 2- (p-

trans- 4- pentylcy§¥ xanecar g%%%\ megﬁg QEe WithhFor Pae ange Sxﬁfact

?biol ug fe rr(% ham&@ S Hd P Hetft vl bzifthsw:e@ Wa&h&habeei»ohaamﬁ Bugpraed,from .
g -sodiu :

-graphed on a column of 250 g of silica gel with hexane/éo%

filtered and evaporated. The crude product is chromato-

ether. The pure fractions (in accordance with thin-layer |

_chromatography) are combined and recrystallized from 50 ml

10

15

'm.p. 24°C, cl.p. 16.5°C Xmohbtropic smectic),

of acetonltrile at about -20 C. There is obtalned
analytically pure trans-S-(4-propylcyclohexy1)-2-pentyl4
pyrimidine; m.p. 33°C, cl;p. 48°C (smectic).

The following compounds can be manufactured in an

analogous manner: .
Trans-s-(4-ethylcycloheXyI)-2—pentylpyrimidine; -

-t:ans-s-(4epropylcyclohexy1)—2—propylpyrimidine;

‘m.p. 28°C, clnp. 20°C (monotropic smectie),

- 20

. trang=-5- (4—propylcyclohexy1)-2-butylpyrimidine,

m.p. 29.5°C, cl p. 31.5°C (smectic),

. trans-5- (4-penty1cyclohexyl)-2-propylpyrimidine,'
m.p. 34° c, cl.p. 29. 5°C (monotropic smectic), _
| trans-5- (4-penty1cyclohexyl)—Z-butylpyrimidine;

m.p. ‘19°C, cl.p. 40.5°C (smectic),

()

t rans-5-(4- propylcyclohexyl) 2-(p- propylphenyl) pyr|n1d|ne. m p. [err];'

2 by AJEANY aBptoReBH PE ceacseﬁﬁyﬁﬁﬂeﬂy&aefé%}wwdaﬁLg rH .
6. %ﬁ_é Ctlcéva§°ﬁﬁfﬁﬁr&noﬁa€ angighgnrggglo oys manner



. ~/tn &5 nl of absolute nethanol. The reaction duration, working-up and
' tography are as in Exanple 3. ‘The pure fractlons (in accordance wh .
-l ayer chromato- 10 graphy) resulting in the chronatography are - ..
ined.and recrystallized twcggfsomhexane. There is obtalned '
anal ytically pure trans-2-(4-pentylcycl ohexyl)-5-(p- -
-butyl phenyl )pyrinmidine; mp. [err], snmectic-nematic. phase transition
~lerr], cl.p. [err] 15 - - - The follomnng conpound can be manufactured in’
an analogoutrananér(44@@mty2@2¢1¢hemmlhwzﬁmﬁnﬂxagytim#ﬂﬁnﬁydphenyl)
pyri m di ne; [err], snectic-nematic phase transition [err], cl.p. -
[err]. marréﬁesgcbnchnpan@o%ob%m%m)nto that described in Exanpl e 3, a

m xture of 3. nmet ho 2-(tra pro cycl ohexyl -50- L
acrol ei'n, 4% {a@gag'f?ah@wﬁéﬁ?% nihe&aﬁk‘%‘ﬁ%x&ﬂjcﬁ#%ydr ochl ori de and
50 m of -ab hano sodi um et ate sol ution -
prepar@dpfrggfgggs %%$§n$?§F €P ?oﬁﬁﬁﬁﬁQﬁgaqﬁﬂﬁ1 Thg LeactLon
55 dULf&aefop»ermgeueréﬂgiemnfé ogs@phy are as in Examo' e o

' ~ trans-5- (4-heptylcyclohexyl)-Z-butylpyrimidine-

‘m.p. 32.5°C, cl.p. 40. 5°C (smectic),
| trans-S (4-hepty1cyclohexyl)-Z-pentylpyrimidlne,
m.p. 34°c, cl.p. 60°C (smectic)

10 IR ©+ Example 4

" In an analogous mﬁnner to that dgscribed in Examplé 3,
a mixture of 3.8 g of 3—ethoxy;z-héptylacrolein,-4.7 Q of
trans-4-pentylcyciohexanecérquamidine hydrochloiide'and-
40 ml of absolute methanol is ﬁreated with a sodium
15 ﬁethylate solution prepared ffom 0.8 ngf sodium in 25 ml
| of absolute methanol. The reaction duration, ﬁoﬁking-up
and chromatography are as.in Example 3. 'The'pure fractiqns
_ eluted in.the chrqmatography!ate'doﬁbihea and recrYstaliised'
twice from acetonitrile at about -20°C.' There is 6b£ained
- 20 analytically pure trans-z (4-pentylcyclohexyl)-5-heptyl-
- pyrimidine; m.p. 22°c, cl P 40 5°C (smectic).

The following compounds can be manufactured in an

analogous manner:



3. The~pure fractions (in accordance. with thin-layer chromatography)
resylting in the chromatography are combi ned and recrystallized twce fro
hexane. There is obtained pure 5 (trans 4- gropylcyclohexyl) 2-(trans-4- 10
-pent yl cycl ohexyl ) pyri ni di ne; [erT] ct.p. [err] (smectic). The.
fol | owi ng conpound- can be nanufactured I'n an anal ogous manner:

5- (Trans- 4- heptylcyclohexyl) 2-(trans-4- pentyl 15 cyclohexyl)pyr|n1d|ne

mp. 193C, cl.p. 19 I C..sne 25 mol ) of
2-pentyl -1, 2, 3, 4- tet q% (£uﬁﬁﬁﬁ¥%43 e@ﬁFSX%gEFPpgéPX PgngPked at -
refIUX'mnth 20 2. of thionyl chloride while excluding noisture for 2
hours. After- ving he excess thionyl chloride, the acid chloride is

‘obtai ned as a yeIIo fﬁhéui (47§f3g§h\%éﬂaﬁéﬂqu‘%hkgﬁkqu gaggg mntg 10’

m of absol ute benzene I s add se whr'le st

sol ution, cooleﬂ, o gﬁj;] of 2.99 ¢ (25 mol ) of p- -cyanophenyl in 15 m

of absolute pyri the mxture is-~ -
trans-z (4-pentylcyclohexyl)-5—propylpyrimidine,

lm.p. 26°C, _
| trans—Ze(4-pentylcyclohexyl)-S#butylpyrimidine;
m.p. 3.5°C, ol.p. -7°C (monotropic nematic), |
| trans-2- (4-pentylcyclohexyl)-S-pentylpyrimidine-
10 m.p..17°c, cl.p. 1lo°C (monotropic nematic),
trans-Z-(4-heptylcyclohexyl)-S-heptylpyrimidine;'
m;p. 19°C, cl.p. 45°C (smectic). .

Example 5

In an analogous manner to that described in Example 3,
15 .a'nixture of 3.0 g of 3-methoxy-2-(trans-4-propy1cyclohexyl)-
acrolein,u3'75 g of p-pentylbenzoic acid amidine hydro-
chloride and 50 ml of absolute methanol is treated with a
sodium methylate solution prepared from 0 5 g of sodium in
20 ml of absolute methanol. The reaction duration, working-
20 -up and chromatography are as in Example 3. The pure |
| fractions resulting in the chromatography are combined and
recrystallised from hexane.  There is obtained analytically
pure. trans-S (4-propylcyclohexyl)-2 (p-pentylphenyl)-
pyrimidine,' m.p. 93 5°¢C, smectic-nematic phase transition

25 178-179°C, cl.p. 190°C.



L4

|l eft to stand overnight, then poured into a m-xture of 30 g of ice and
n of hydrochloric acid (1:1), exhaustively extracted with ether and Lpe
organlc phases are washed once yath 35 m of ice- cold 1IN sodlun1hydrOX|de .
and water. After drying with Sodlumsul phate and renoving 10 ° the solvent -
i'n-vacuo, there is obtained a crystalline residue (8.6 g) of p- cyanophenyl -
2-pentyl-1,2,3,4-tetra- hydro 6- napht hoat e which, for purification, is

chr omat o- of silLica Elution w h benzene/ hexane.
(1:1) and béﬁEeEngPgi TPBUB% éﬁ RREPESY5IR recrystal | i zed

from ac const ant neltlng p0|nt and clearlng poi nt and

dried gggégﬁé aﬁ%ght in a high vacuum (0.01 nbar). There are -
obt ai ned col our - Iess crystals of p-cyanophenyl- _
2-pentyl -1, 2, 3, 4-tetrahydro- -6-naphthoate; mp. -72.7-73-[err]; cl.p. -~ -~
[err]. 20  Trans-3h¢42eBRPLEYycloeRyH) LB (BhAYES Dembi gy ene- 6 car boxyl ic
aci d used as the startlngynaterlalﬁgan be %f%pé?% as ?%Iloms - 52 (a)

51. 6. gpfRiskkainel) mippolasSsEhig)t sméchbityhahatbecphalsed to a suspensi on of

178 g (0.431 nol) of n-pentyl tr|phenylphosphonlunlbronlde in 1560 ni of
ab§o|utgansition 128.5°C, cl.p. 167°C,

_trans=5- (4-ethylcyclohexyl)-2-(p—butylphenyl)-
pyrimidine, m.p. 108. 5°c,smectic-nematic phase transition
140°C, cl.p. 163.5°C, | | -

' trans-S-(4-ethylcyclohexyl)-2—(p-pentylphenyl)- |

;O pyrimidine- m.p. lOl°C, smectic-nematic phase transition

 139°C, el. p. 167°C, | '

trans-S-(4-ethy1cyclohexyl) -2~ (p-heptylphenyl)-

_pyrimidine° m.p. 80°c, smectic—nematic phase transitlon '
138.5°C, cl.p. 157°C,

15' ;trans-5-(4epropylcyclohexylf-2—(p-propylphenyl)—
pyrimidine; m.p. 116.5°C, éméctic-nematic pﬁése transition
175°C, cl.p. 194.5°C, |

trans-S-(4-pentylcyclohexyl)-2 (p-propylphenyl)-
ﬁyrimidine, m.p. 51°C, cl. P- 190°C (smectic),

'26 trans-5- (4-pentylcyclohexyl)-2-(p—butylphenyl)-
pyrimidine; m.p. 37.5°C, cl.p. 187°C (smectlc).
t:ans?s-(4—heptylcyclohexyl)-2-(p-ethylphenyi);
pg?imidiné; m;p. 68°C, smeétic—nematic phase transition
179°C, cl.p. 182°C; |

25 : trans-s-(4-heptyléyclohexyl)-2-(p-pentyiphenyl)-'

pyrimidine; m.p. 122.5°C,-cl.p; 186.5°C (smectic).



foluene the mxture is stirred at roomtenperature for*5 45 m nut es,
solqglon of 41.9 g (0.287 nmol) of 2- -tetralone in 300 m of absolute
t,ol uéne i s added drop- wise thereto within 50 minutes and the mixture is
heat €d-at * 75- 800C for 3 hours. The mixtgpe«is left to cool down and- poured
into 1500 ml. of ice/water. The organic. phase 10 I s separated, the -
-aqueous phase is extracted twice nore with t ol uene and the .conbi ned tol uene
phases are washed with water. After drying over sodium sul phate and
renoving the solvent in vacuo, thereggfgaiat g ned 175 g of a browni sh -
suspensi on which, for purification., Ts ffftered through a 15 col um of
450 g of silica gel. Elution with hexane and benzene/ hexane (.1:1) ylelds
53.2 g of 2-pentylidene-1,2,3,4- -tetrahydronaphthal ene as a yellow sh oi
(b) A mxture of 53 an (aﬁzaaﬁﬂ;cmﬁ manine? mentoplatdéescribed in Example
=1,2, 3, 4-t et rahydronapht hal ene, 275 ml of rectified al cohdl, 20 1.4 m of
trlethylanlne ahd & migpne qfalg éd@umﬁték1anhquﬁpw(@-em&Wéphspy&ésnrol-a“,
tenperature .in a hydr en atnosphere until the hydrogenation is conplete
(24 hours). Suth 193/‘::% %&e&tﬁétc'f%l%qwrc?%?‘% dinge R¥GEPENt i s

i erson vt N T S b b, Snred wrtn
a sodium methylate solution prepared from l.l g of sodium
in 25 ml of absolute methanol The react;on duration,
working-up. and chromatography afe7as in Example 3. The
puﬁe fractions (in accordance.with'thin-layer chfomatdf

10 ' graphy) resulting in'the'ch:omaﬁograéhy are cembined'an&?

U ‘recrystallized twice from hexane. There is obtained |
| analytically_pufe t:ahsfz-(4;pen£jlcyclohexyl)-5-(p-
-butylphenyl)pyrimidine; m.p. 87°C, smeetic-nematic

phase transition 136.5°C, cl.p. 146.5°C.

s ' The following compound'can be manufactured in an

analogous manner:
Trans-é-(4-prqpylcyc16hexyi)?5-(p-butylphenyl)-

pyrimidine; m.p. 98°C, smectic-nematie phase transition

130°c, el.p. l45°C.” | |

"Example 7

In an_analdgous-manner to that descrilked in Example 3,

a mixture of 3.2 g'éf-3-methoxy-2-(trans-4-propylcyclohexyl)f'



sonf =B distillati.on in a high vacuum 47.3 g of a colourless liquid;, b.p.

] (0.5 nmbar). (c) 37.6 g (0.282 nol) of anhydrous alun1n|un1chlor|d~; _

added portionwi.se while stirring at roonltenperature 5 within 1 hour e

to/a mixture of 47.3 g (0.234 moPP of 2-

-pentyl-1,2,3,4-tetrahydronaphthalene 22.1 g (0. 281 mol ) of acetyl

chloride and 380 m of absol ute dichl oromethane, the yellow brown nixture -

is boiled under reflux for 3 hours, left to stand overnight and then poured
into aapkxidig, ok, ingf 590tfan914*§€£€91é§cm:!§5eéﬁr53xé&&ﬂﬁi@rat ed -
hydr ochl ori c acid’ he organi c layer i's separated, the aqueous phase is

. extrachydrbuhmerﬂaéeamtnodmrhd:ﬂr@mbm méticarns Pais ctdses are washed
~with 230 'm of 3N sodi um hydroxi de and-with water, dried over sodium

sul phawéthnd sbéism| mehhylatd 5sobubienl prewmnb fﬂ'dmerQa.Sﬁeg aif ai ned 57. 8 9

of a mixture of 2-pentyl-6-acetyl-1, 2,3, 4-tetrahydronapht hal ene and .

2- pent §pdiumciénypO1mD, Qf4ab%?lﬁ dﬂ%ﬁ%@ﬁ@haléﬁ@eage%F @Wwni sh |iquid which

reagted glrectl %é ) Iuﬁlon of 54. 0.223 mol) of_ the m xture
of 520 EpheSy gotkingtun 3ng * FORF SRR A A% EHAREE Mot y1 d
-7- 4
LB dng dute ! EHA BBy SR AR PBhS St e R R R o Te 0

of 50dbﬂ%ﬂ¥€8&£—9§h§? FOLEPRIRY 14 0PhSOdn FimelogBepinp i yn hydroxi de, 202 ¢

combined and recrystallized twice from hexane. There is
'obtained_pure_5-(transf4—propylcyclohexyl)-2-(trans-4-
10 .-pentchyclohexyl)pyrimidine; 'm;p.;98°c, cl.p; 178°C

(smectic). .

| The following compound can be manufactured in’ an ..

'analogous manners

5-(Trans-Q-heptylcycloheX?l)-2-(transf4-pentyl-
15 cYclohexyl)pyrimidine:_ m.p. 193°C, cl.p. 190°C (mono-

tropic smectic).

1 6.16 g (25 muol) of 2-pentyl-l,2,3, 4-tetrahydro-
naphthalene-s-carboxylic acid are boiled at reflux with
20 62.5 ml of thionyl chloride while excluding m01sture for
2 hours. After removing the excess thionyl chloride, the

acid chloride is obtained as a yellowieh oil.



54- I ce. and 112 n1 of water by the dropw se addition of 51.5 m of bron1ne‘<gé9
at Lgrr] Wi thin 35 mnutes). The brownish m xture is subsequently warnmed -~
"t,o 300C, “an exotherrm c reaction occurring with decol ourization. The .

m xture-5 is [eft to react for a furthegll-hour, the excess hypo- bronmite

i s reduced by addi ng sodi um hydrogen sul phite solution, 102 m of '
concentrated hydrochloric acid are added thereto and the mxture is

extracted with dichloro- methane. After washing with water, drying wth

.sodium 10  sul phat eThadaei@peti BbE 1de | NEL Bt aE W14 1RGO of hidisd 18ita
obtained 57.9 g of a crude m xture of 2-pentyl-I, 2,3, 4- .

- t et rahydr onaphbéntene, 6is sadded | drome st whtiéZstﬂnnﬂng-ak,Zﬁy°c to'
4- tetrahydronaphthalene 7-car ﬁ;!llc acid as-a yellow sh crystalline
resi due. The n@xsel@tb@nth@oq 1 3% Bf P Da s@Sammadd I9f pepeat ed

recrystallization fro hanol '52£pran0| and the like. ~Mre
successful , howeﬁﬁ?’mﬁ’ p]a#é?]i'cﬁfo?rbﬁ %rPrYé's’-ﬂi% nFherigasure is

(prenared 19 acegrgang S%%ric? SRR e R A "Za“‘%@rfere‘)? with

pota55|un1hydro
2-Pentyl - %fftrahyfonaph 9+.‘é’erc]t5% )hydrochloric acid (1:1),

exhaustively extracted with ether and the organic phases
are washed once with 35 ml of ice-cold 1IN sodium hydroxide
and water; After_drying'with sodium sulphate and removing
10 the solvent_in vacuo, there is obtained a crystalline
residue (8.6 g) of pfcyanonhenyl zipentyl-1,2,3,4-tetra-
hydro-G-naphthoate which; fcr:purification, is chromato-
'_graphed_on 230 g of silica gel. .Elution with benzene/
" hexane (1l:1) and benzene.yields 8.1 g of Substance which is

‘15 recrystallized from acetone/hexane up to constant melting

point and clearing point and dried up to constant weight
in a high vacuum (O 01 mbar) . There are obtained colour-

less crystals of p—cyanophenyl 2-pentyl-1,2,3,4- tetrahydro-
-6-naphthoate, m.p. 72.7-73-3°C, cl.p. 127.7°C.

20 . The 2-pentyl—l,2,3,4-tetrahydrOfnaphthalene—G--h
carboxylic acid used as the starting material can be

prepared as followsi



etrahydronaphthalene 7- carboxami de nelts at [err] The liquid crystalllaw

<E£f car boxani de nelts at [err] and 2-pentyl-1,2,3,4-

pentyl - , 3, 4-tetrahydro- 25 napht hal ene- 6- carboxyllc acid has a
~ melting p0|nt of [err] and a cJQﬁgung point of [err]; the '
2-pentyl -1, 2, 3, 4-t etrahydr onapht hal ene-7- car boxylic aC|d melts at [err] and
I S not I|qU|d crystalline. - 55 - Exanple 9 1.893 g (7.50 mmol ) of

6- pentyl -trans-dec n-2- -car lic agcid are boiled at- reflux for 2 hours
with 1¥ g? fneo 9r4%%lﬁ?fge ?Eﬁ%&%?%d?%@Frﬁﬁ%X%ﬁ%? are After renoving

L?ﬁﬁé S0 b0 kEPLRRAEE bE, 1A df%& C“'ﬁrrh?e%#s%eﬁli’éih?idbiﬁzine’
[ t

of 0 gb5t éf*%%é@"%ﬁoﬁ &' hEbRLa8 14 HSgo My %2 Cupid e OO OF, D LEN
byr i di B81ubHE, ke UpExt-rdal o8 PErdar &t éésm%eﬁn;k@fa@uf@df&eft to stand at

roon1tenperature overnight. The mxture is then poured into a m xture of
1559 0h5|mﬂnaﬂds15ankonﬁthaﬂr05htpr9Ogacmdnsi.ﬂél)emhaust|ve|y extract ed

with ether and the
-tetralone in 300 ml of absolute toluene is added drOp-
wise thereto within 50 minutes and the,mixture.;s heated
~at 75-80°C for 3 hours. ine'mixture is left to cool down
and_peured iﬁto 1500 ml of ice/water. The b:ganic pﬁase |
10 is separated; theiaqueous;phase_is extracted twice more
with tqluene aﬁd the combined tdlqene phases are washed
with water. After'drying'evef sodium sﬁlphaﬁe-and removing
the_soivent'in vaeuo; there are obta;hed 175 g of'a browﬁiSh
suspension which, for pufification, is filtered thrdugh a
15 column of 450 g of silica gel. Elution with hexane and
'benzene/hexane (1: 1) yields 53. 2 g of 2-pentylidene-l 2 3 4=

-tetrahydronaphthalene as a yellowish oil.

'(b) A mixture of 53.2 g (0.268 mol) of Z;pentylidene-
-1,2,3,4-tetrahydronaphthalene, 275 ml of rectified alcohol,
20. 1.4 ml of triethylamine and 1.44 g.ef.palladium/earbon (5%)
is shaken at room'ﬁemperatgre'in adhydxogen atmosphere
until the hydrbgenation'is complete (24 hours). _
Subsequently, the.cataljst is filtered off and the solvent
is removed in vacuo. The 49.4 g of Z-pentyl-l)2,3,4-tetra-

25 hydronaphthalene remaining as the residue are purified by



15 - organic phases are washed once with 11.5 ml of ice-cold 1IN sodium
hydfoxitde and with water. .The crystalline residue (2.6 g) of -
6- peNtyl -t.rans-decal i n- 2-carboxyli ¢ acid p-cyanophenyl ester obtained after
-dryLng;mﬁth'SOdrunlsulphate and rerovi ng ¢he_solvent in vacuo is, for 20 -
purification, chromatographed on 90 g of Silica gel. Elution with
“hexane/ tol uene ‘and toluene yields 2.5 g of substance which is
recrystallized from hexane up to constant nelting point and clearing point
and-dried up to constant meight in a high vacu ?150.01 nbarg_ _T?ere 25
are obtai ned céFéGﬁﬂé§§l@Py§-aPshbﬁhtﬁé-Bgﬁéntg :3rGrRf a cokgurless

-decal i n- 2-car. oxylic agid pjgya beny ster., mp. [err], cl.p. {err].
The 6-pentyl-tr :860aﬁr332;§§rg8§y§iébagiﬂ§ﬁ§5ﬂ1as the starting nmateri al
can be prepared as follows: -5 (a) A mxture of 84.1 g (0.5 nol) of
4- pentyl cycl o- hexanone, - 51.3 g (0.72-nol) of pyrrolidine;- 120 m of

toluene and 0. §2)9 ak B- foligenesuhePnbe ashddabsubealedihouhothisgidor 2
- hours whil e connecting a wat er-separator and the pyrrolidi ne-containing

wat er' whi ch sepzeata@delds pbtionwnseawndlal stirFrgr esi doemcoatpe natgrs he
4-penty|i 5 within 1 hour to a mixture of 47.3 g (0;234 mol) of.2-.
--pentyl-l,z,3,4—tetrahydronaphthalehe,l22.1_g (0.281 mol)
of acetjl chloride and 380 ml of absoluté dichloromethane,
' thé_Yellow;brdwn mixture is boiled under reflux for 3 hours,
left to stand ovérnighﬁ and then poured into a mixtﬁ:e of
10 Soo'ml'cf.ice/wate:-and 1653 ml'of.cqncentrated'hydrochloric
~ . acidf The organic iayer i#-éeparated, the ammnué- phase .
' is extracted twice mors with dichlcromethane, the organic
_phases:are wéshed with 230-ml of 3N sodium hydroxide and
with water, dried qver_sodiuﬁ sulphéte_and the solvent is
15 removed in vacuo. There_are'cbtained 57.8 g of a mixture
of 2-pentyl-6-acetyl—l,2,3,4-tetrahfdronaphth;}gge and,
Z-penﬁylf7-acetyl-l,2,3,4ftetrahydronaphthalene as a’
brownish liquid which is réacted_aiﬁectLy. N |

(d) A solution of 54.6 g (0.223 mol) Of the mixture of

20 2-pentYL-6-QCetyL-l,2,3,4-tetrahydronaphthalene and 2-pentyl-

-7-acetyl-1,2,3,4~tetrahydronaphthalene in 430 ml of
dioxa# is warmed to 60°C and allowed to flow while stirring
within 30 minutes ihto‘a solution of sodium hypobromite

(prepared from 261 ml of 28%'scdium hydroxide, 202 g of



pyrrolidinyI-I-cycIohexene Is firstly freed fromexcess toluene in vacuo&

;' subsequently distilled in a high vacuum b.p. 107-1130C (0. 16 nbar)

gl | owi sh liquid. 15 (b) Wile stirring and gassing Wi t<h nltrogen there

-~ are added dropwise to a mxture 6% 88.4 g (0.444 nol) of

4- pentyl-l-pyrrol|d|nyI-I-chIohexene and 315 nl of absolute toluene within -
1 hour 35.9 g (0.512 nol) of nethyl vinyl ketone (tenperature.increase to

[err]. lfohﬁgaollznhiterwhﬁefeﬁﬁ Eﬂesafaﬁzﬁyérﬂaﬂbiléﬁdofh@ﬂ $oi | ed under

refl ux hour's There i s added t boiling mxture a solution of
19. 6 gm00238rBRl heOhtanPYdwaURiA0YS UALAGEES] ¢ aDie 30xdwmisf gl aci al

acetic.acid in 39.1 mM of water and the m xture is -boiled under reflux for

a furt b&kture- 157sub8efuensly warmedcbolﬂﬁg¢ tae exdtaeniayer is

separated, the aqueous phases are extracted twice nore with toluene and the

or gani sepoiien apsuﬁﬁénﬁdWFﬁhséaeéh@@r&FﬁﬁlﬁﬁterThéNPh§§W§%hlor|c aci d,

wat er, ~sat urat ed sodlun1hédrog 5 ﬁoﬁbonate sol uti on and wat er and thén
EReF o hphPRE s t RS sBFGRRE R¥P93cuo, there is

dr Ped dPeredbdtBnFearshirs. 2 APF
obtaingd 2, ThX44" 2.8L8aPRY" YhaPRb 0¥t 8nl REELGIERNEORLE e
' solution, 102 ml of concentratad nydrochloric acid are
'added thereto and the mixture is extracted with dichloro-
methane. ‘After washing with Qate:,_drying with sodium. |
10 sulphafe and evaporating tne solvenc in'vacno;-there are
. obtained 57.9 g of a crude ﬂixture'of 2-pentvl-l 2,3,4-
-te*rahydronaohtbalene-é-cerboxylic acid and Z-pentyl-
-1,2,3, 4--ecrahyaronanhthalene 7-carboxyllc acic as a |
yellowish crystalline res;due. The mixture of the two
15 acide can be'se?anated.by repeated recrystellization from
hexane, ethanol, isonropanoi and the like. More successfu 1,
however, is the separation of the correspondlng amides
(prepared in accordance with E:xampl‘=l 10) by rec*ystal- :
lization from suitable solvents (e.g. acetone) and |
- 20 subsequent hydrolysis (e.g. with potessium hydroxide in
diethyleneglycol) . 2-Pentyl -1,2,3, 4 tetrahydronanh halene-i
46-carboxamide melts at_166.4-167.8°c and 2-pentyl—l,2,3,4f
-tetrehydronaphthelene-7ecanboxamide melts et'122}9-123.5°c.
The liquid'crysnalline 2-penty1-;;2}3;4Etetrahydro4_
25 naphthalene-é-carboxylic'acid'has a melting point of
122.9-123.19C and'e clearing'point.of 174~§ 177 6°C; the
2-pentyl-l,2,3,4~tetrahydronaphth 1alene- 7-ca*box'l*c acid

melts at 103.6-105.3°C and is not liguid c:ystelline,



- 2-one.-and 6-pentyl -octahydro- A9" 10- napht hal en- 2-one as a brown Iiquid (10654
g) .\ For purification, the mxture is 10 distilled in a high vacuum | ™ £
Yield: 69.4 g of yellowish liquid; b.p. [err] (0.22 nmbar). (c) A _ B
solutidon of 71.2 g (0.323 nol) of the atosS8mentioned m xture of -
6- pent yl - oct ahvdr o- [ err] - napht hal en- 2-one and 9, 10 6- pentyl - oct ahydro-[err]
-napht hal en-2-one in 450 m of 15 absol ute ether is added dropw se while
stirring to a salution of 17.2 ¢ (2.%] g.,atns) of lithiumwre in 2 -
litres of liquid ammonia (dry-ice coné%ﬁggg}r-the mxture is left to react -
for a further 1 hour, diluted with | litre of absolute ether and there_are
added portionw se thereto 113 g (2.112 20 nol ) of anmoni um chl oride :unti |
decol ouri zation occur 89iThe @EENMMOLY e @updn 910¢2a5248cal 15090 _
tenperature overnight, the mxture is cooled with ice and made Congo- -acid
with concent r at-sshrbolgddid ardid avied boiAkideatagddifagxwgber 2andues wddht i onal
amount of ether, the ether layer 25 i's separated, the aqueous chase is
extracted tw celdmitle off tihienydr chillosidegwhidepbascduding maghedreith water
and dried over sodium sulphate. After rennvinglthe sol vent in vacuo,

there are obtaifid®HFIYINT £h9 exge@sothionyl chloride in vacuo,
| the acid chloride is obtained as a brownish liquid.

~ The acid chloride, diluted with 10 ml of absolute
benzené, is aéded dropwise while stirring at 3-7°C to a
solgtioﬂ, cooled to 3°C, of 0;893 g (7.497 mmol) of
10 -é-cyanophenéi'in 7.5 ml of absolute pyridine,'the mixture
is warmed at 50-55°C for 3.5 hours and left to stand at
room tempgratufe_o&ernight.. The mixture is then pouredi
into a ﬁixturé of 15 g of ice and 15 ml of hydrochloric
acid (1:1), exhaustively exﬁractedIWith ether and the
15  organic phases are washed once with 11.5 ml of ice-coid
IN sodium hydroxide and with water. The crystalline
residue (2.6 g) 6f 6-pentyl-trans-decalin-Zrcafboxylic _
acid'p4¢yanopheny1 ester obtained after drying with
”.sodium sulphate and removing the solvent in vacuo is, for
20 purification, chromatographed oﬁ 90 g of siiicé gel.
Elution ﬁith hexané/toluene and toluene yields 2.5 g of'
substance which is redrysﬁalli;ed_from'hexane up to_
copsﬁant_heitiné point and cléaring point and dried ﬁp
to con#tant weight in a high vacuum (0.0l mbar). There

- 25 are obtained_qoldurless crystals of the 6-pentyl-trans-



h\edom nantly 6-pentyl-trans-decalin-2-one and 6-pentyl-cis- -decalin-2-one

&S| a brown liquid which is used in the 5 crude state. (d) A -solution Qf
.6 g (0.482 nol) of sodiumcyanide in.54 m of water is ‘added :

il e gassing with nitrogen to=684~g (0.312 nol) of the mixture of

6- pentyl - -trans-decalin-2-one and 6-pentyl-cis-decalin-2-one 10

dissolved in 350 mM of ether. The mixture is cooled to OC and there are

added dropwi se thereto while stirring within 2 hours 69.9 m of 25% '

N hydr ochecatine2 tcashbselileni¢id pheyanophenyl esitdry ednat. room tenperature -

for a further 1 hour, the organic phase is separated, the 15 aqueous
phase 78.85%€5acled-tW8eOMre with ether, the conbined organi c phases are
washed with water and dried wi th sodi um sul phate. ~ The cyanohydrin: m xture
(75.6 g of a brown oil) obtained after renoving the solvent in vacuo'is

, -

%

rode cyanoihy SpRREr ifthardEa it SR AN s S pdde o3 0 S O

absol vhe Db\ Lageind Bledliol EbR oL SrlNRIGs CROIRAL “LerT], (T eated

dropwi se wthin nutes wth a m xt 460 nol) of
-phosphorus oxychloride and 53.4 m 25 of absolute pyridine and
subsequently boiled under reflux. = . o _
5 (a) A mixture of 84.1 g (0.5 mol) of 4-pentylcyclo-
" hexanone, 51.3 g (0.72 mol) of pyrrolidine, 120 ml of
tolueﬁe and 0.62'g'of p-toluenesulphonic acid'is'heatgd
to boiling for 2 hours while'connectiﬁg a‘Watér-separator
and'the pyrréli&ine-containihg water which sepaiatés is
10 separated off. The residue confainiﬁg the 4—péhty1-_
-1l-pyrrolidinyl-l-cyclohexene is firstly fieed from
exéess toiuene in.vacuﬁ.and'subsequently distilled.in'
é higp Vécuum;'.b;p.:107fll3°c (0.16 mbar),'yeiiowish 
liquid. | | R o

15 (b) While stirring and gassing with fitrogen there
are added dropwise to a mixture of 98;4_9 (0.444 mol) of
4-penty1-1épYrrolidiny1-1—cyc1ohexéne'and_315 ml of
absolﬁte toluene within 1 hour 35.9 g (0.512 mol) of
meﬁhyl Vinyl'ketOne (temperatute ihcréase to 42°C). The

20 mixture is left to stand overnight ana then-boiled'under.
reflux for 3 hours; There is édded to the boiling'mixturé
~a ‘solution of 19.6 g (6.238 mdl) of ahhydrous sodium |
acetate and 39.1 ml of glacial acetic acid in'39.l ml of

water and the mixture is boiled under reflux for a further

o



-59.

too 3¢

for 4 hours. The 'precipitate originally formed dissol ves upon
war iing, hut again forms upon cool i ng overni ght. The m xture is poured on

5.9 “of

ice, dituted with ether, the ether |ayer is separated and the

aqueous™ phase S is extracted tmnce muegwid h ether. The ether phases are
washed with water, dried over sodium sul phate.and freed from sol vent in. '

vacuo.

There are obtained 72.5 g of a dark brown oil which consists = -

predoni nantly of 6-pentyl-trans- -octahydro-A -naphthal ene- 2- carbonltrlle

and 6-

addi t
crude

‘pentyl -

st at e.

: [ @ Houk®. aFaph kabeneags- eﬁébeauhéhéela§eweh£ 88pakBted,
ion, the corresponding 9, 10-cis conpounds.

(fohe Homebwsephiasgsniarei btiastyfettIdeSngre Owdis oBllehs

heated at [err] (bath tenperature) for 6.5 hours while 15 - gassing mnth
nitrogen wth @mﬁothgobusﬁ@ncopnBSes greéOwssbedolin séqpetasswithhydtex| de
in 355 m of dlethylen Lycol. After this tinme, the amonia . evolution is
al most conpl et &N Yﬁﬁ@ Lordce arddy cMRLEE  cSBEUTaRed aFREL kRehEdragenn,

ed wi th 500 of mat I s extracted three times. with ether .20 and

di I ut

t he organi

b | ob f d h d h
Siher e asofN bR, dRXR00 Ukl g A B PHR AR P U AR £ e

10

15 .

20

25

ph§§é RREe) SOTACRC 8 BEe%i ARAWERER. dThed19Ver gSediumy k

is obtalned a mixture of 6-pentyl-octahydro-Al’g-naphtnalan—

3. Lo-ﬁaphthalen-z-one as a

-2-one and 6-pentyl-octahydro-A
brown liquid (106 g). For puriflcatlon, the nixhure is
distil;ed in a high vacuum. Yield: 69.4 g of yellowisn '

liquid; ' b.p. 127-132°C (0.22 mbar).

(e) A solution of 71.2 g (0.323 mol) of the aforementioned

l 9

mixture of S-pentyl-octathro— -naphthalen-2-one and

6-pentyl-o_ctahydro--A9'l -naphthalén-z-one in 450 ml of

‘absolute ether is added -dropdis'e while stirring to a soluticn of 17.2.g

(2.479 g atoms) of lithium wire in 2 litres of liquid

- ammonia (dry-ice condenser), the mixture is left to react

for a further 1 hour, diluted with 1 litre of absolute
ether and there are added portzonwise thereto 113 g (2. 112

mol) of anmonium chloride untll decolourizatlon ocgurs.

. The ammonia is allowed-to_evapqrate_at room temperature

overnight, the mixture is cooled with ice and made Cdngo?

-acid with concentrated hydrochloric acid. After adding

‘water and an additional amount of ether, the ether layer

is ‘separated, the agueous ?hase”is'extrdcted twice more

‘with ether, the organic phases are_washéd with water and

The m xture i's used |n ‘the -



o-acid with 3N sul phuric acid, a precipitate of a 25 turbidity
- rring. The mxture is exhaustlvely extracted with ether and the
A\ drganic phases are washed mnth er and dried with sodlun\sulphate " After
orating in-vacuo, . - 60 - e€re are obtained 57.6 g of a brown, solid
resi due whi ch consists predon1nant|y of 6-pentyl-trans-octahydro- [err] -

-naphthalene 2- carboxyllc acid and 6-pentyl-trans-octa- 2 hydro-[err]

- hapht e-2-carb x d as well as, in 5 addition, the
corres %n v§r1§° F Hngﬂ&?. ESEer FRRORART oRhe $PEVeRE| Hue i s

. di ssol t e A iLtered through a colupm of 300 g of silica
gel . E&%%loh %??%Etgkgeﬁgtgngeéokééﬁe 9c8ht &i fﬁgL1363$n2@6acetone yields a

total f b - b d
et oot PredPndnadndlyDE0MBLED) - EUAL ke LT A0 0By DERATESIBLER L0556 ) 1
di ssol wgdcahiihe2wanei B snbzeﬁnnthﬁiaeﬁhléﬁEQSaﬁ§9&0iuan@'ed to room .

tenperature and, after treatnent with pal I adi um carbon (5% .
pabl adicuuje skaken in a 15 hydr ogen atnDsphere until the hydrogenation

comes to a standstill (24 hours). Subsequently, the catalyst is

(@) A solution of 23.6 g (0.482 mol) of sodium cyanide ix
54 ml of water is added ﬁhile éasslng with. |
.nztrogen to 69. 4 g (0 312 mol) of the mlxture of 6-penty1-
-trans-decalin-2-one and 6-penty1—cls-decalin-2-one

10 dissolved in 350 ml of ether. The nlxture is cooled to

| 0°C and there are added droowrse thereto whlle ‘stir g'

_w1th1u 2 hours 69.9 ml of 25% hydrochlorlc acid.

Subsequently, the mixture is stirred at room temperature

for a Further 1 hour, the organic phase is separated, the
15 aqueous phase ls_extracted twice more with ether, the

oombined organic bhases are_washed with water and dried with

sod‘um ~sulphate. The cyanohydrin-mixture (75.6 g of a

brown o0il) obtained after remov1ng the solvent in vacuo is

‘used in the crude statef

20 (e) 75.6 g-(Q.303 mol) of the aforementiohe& crude cyano-
hydrin-mixture.arefuissolved while stirring in 81 ml of
absolute pyridine and 67 ml of absolute benzene, coo1ed.to

' .-2°C treatea dropwise w1th1n 20 minutes with a mlxtu*e of -
42, O ml (O 460 ﬂol) of onosohorus oy;chlorlde and 53.4 ml

25 of absolute pyridine and subsequently boiled under reflux



f?lteredﬂoff and the solvent is evaporated in vacuo. There are obtained of
45.9 g of a yel | owi sh crystalline residue mhiph consi sts predom nantl.y of v,
& pentyl “trans-decalin-2- 20 -carboxylic acid and, in addition, still
contains the cis isomer. For purificattd® the residue is recrystallized
several tinmes from ether/hexane or hexane, the purification being fol | owed. -
by gas chromat ography, nelting point and clearing point. After sublimation

inahigh vacuumeg O Ododds. " IprddGIRAL AIANAY I Tt LRl st 4

crystalline 6-pentyl-trans-d i'n- 2- car boxyl 1'c "aci .col ourI"éss - 61

- crystals; mppohewdimind, but &iddin Boviy Qpkh &odLitg( 3vebBigmRl,) of
6-pentyl -trans-decal i n-2- -carboxam de ‘are suspended in 94 m. of absolute
pyridine 5  arlhe refkedrevis eatred iarg t6 137512 ¥ d.ce’3dddutedl wieh
benzenesul phonyl .chloride:. The sol ution; which beconmes clear, is left to
stand at room tFARF attthe ethamilfver tiresqpanaied and Lhei agueousf phaGeg of
ice and 180. ml. of -hydrochl oric acid (1:1) and exhaustively extracted wth

10  ether.? THt® @RS TR MoFe iy ethex-al Thet B therephagescarever |
_SOd.i l,J.m S.”' phat %ﬂ}geci rwj.t%{)lv}/a%netr ,. Sdr Veado%rvaetre%o%fifum sulpha._te and freed froin
 sol§ent in vacﬁq.s There-are obtained 72,5 g of a'dark |
bIOWn_oillwhich cohsisté_p:eddminantly qf 6-pentyl-trans-
-octahydfo-Alénaphthalene-z-carbbnitrile and 6-penty1—A2f
10 —haphthalehe-z—carﬁonitrile as'well as, in addition, the
corresponding 9,10-cis compounds. .The mixture-iS'used_in

-the crude state. _

(£) .Tpé_foregoing nitrile mixture (72.5 g, 0.313 mol)
ié heafed.at 200§C-(bath temperature) for 6.5 hours while
15 gassiné with niﬁrogen_with.a hot solution of 35.1 g_(O.SZS
-..mol) @f pofaSSium hydroxide in'355 ml of dieﬁhyleneglycpi.
‘After this time, the ammonia evolution is almost coméléte.w”_
The mixture is léft to cool, the alkaline solution, diluted
With.SQO ml of water, isnexﬁracted?three.times with ether :
20  and the organic phases are backéwashed_twice with watei,
| The 17.2 g of dark brown bii obtained after drying with
SOdium sulphate and evapqrét;ng thg_ethe:.aré discarded.
The aqueous phases (includihg water washings) are méde
Congo-acid with 3N-sulphuri¢'acid, a precipitaté éf a
25' turbidity océurring._ Tﬁe_mixtqre_is_exhauStively_extfacted :
with ethef and the dréahig phases are washed_with water'ana

dried with sodium sulphate;ﬂ'After eVaporating_in vacuo,



'tﬁ 1 vacuo. There are obtained 11.0 g of crude 6-pentyl -
“irans-decal in-2-carbonitrile as a yellow sh oil which crystalllzes Iate&i

nd which, for purification, is 15 chr omat ogr aphed on 200 g of ‘silica
gel . EIutlon wi t h hexane/t ol uen&Oni=xt ur es cont ai ni ng 30% 4Q0% and -50%
tol uene yields 8.1 g of substance which is recrystallized from hexane up to
constant nelting p0|nt and subsequently distilled in a high vacuun1 b. p.
[err] (0.02 nbar). There i s obtained o :
. 6- pentyherﬁansedebaamned-Eanﬁogloflaebaswnolsuliéssesiduéawnichn1p [err]. -
The 6-pentyl -trans-decal i n-2-carboxyanm de used as the starjing material can.
be prefeR8dsss PsPAGMANantly)10f §-pentel-horpsvectakydoetdr-|iquors acid

h N th dditi t
E.PLihPS%abBaﬁéigﬁeaﬁ. reSBoaTbiz, prtdatng, Sapentutubrtan satar  ne acid
' h I | I Ex e -
Ater Restbil iphadiederp BhERsm be b EE, TR alRi Ch T00 T o
abgol upaadik¢BLOT eHB! B3PEe ?nﬁgéénfoi§1 o#éTégggc%Tor g4se whi | e st|rr|ng__,

and cooling to a sol ution onet hane which is
sat ur apagitfcatibhh) 8AYBNLEsfase fgﬂaﬂsaoﬂaéa'§n'ﬁ&hQQWﬁ%béé" a further.

and filtered through a column of 300 g of Silica gel.

.'/-

Elution with toluene and toluene containing 1% or 2%
acetone yields a total of 45.9 g of brownish, crystalline

10 substance which is used directly.

(g) The aforementioned mixture of unsaturated'acids_ .: .i) :
(45.9 g) is dissolved while warming in 700 ml of rectified
alcohol, cooled to room temperature and, after treatment
with.4.3 g of palladium/carbon (5%'palladium),:shaken.in a
15 hydrogen-atmosphere until the hydrogenation comes to a
standstill (24 hours).'.subsequently, the catalyst is
filtered off and the solvent is euaporated in vacuo. There
are obtained 45.9 g of'a'yellowish.crystalline residue
which'conSists predominantly of'6—pentyl;trans-decalin-z-__'
20 —carboxylic acid and, in addition, still contains the cis
isomer. For purification the residue is recrystallized |
several times_from ether/hexane or hexane, the purification
being followed by gas chromatography, melting point and
clearing point. Afterlsublimation'in'a high vacuum (0.01
25 mbar), there are obtained l3;7 g of_pureiliguidfcrystalline

6-pentyl-trans-decalin-2—carboxyliciacidﬁas colourless'



2.5 hours, the m xture is evaporated to dryness in vacuo, treated wth 530
m of , wat er and 500 m of ether and stirred at roomtenperature for 30

ni nutes. * The preC|p|tate is filtered off under suction, washed with water
and ether 15 and dried. -There are oht gined 8.9 g of 6-pentyl-trans-.

-decal i-n- 2- car boxami de which, for purification, is re- crystallized from

" dioxan and sublined in a hlgh vacuum (0. 01 nbar); colourless crystals,

mp. [err]. Fromthe ether solutions there are obtained by repeatedeOh:
recrystallizati (ol g \L ap ) a f ther L g of the
tran)_s/' am de andeg#?gg%yst abgl zg ?% 't%gé {% I |6(L:Igtrjo§r]g' f7r1c}mc'gt her the

6- pentyl -ci s-decal i n-2- -carboxam de as colourless crystals (mp. [err]).
-63- Exanple 11 A mixture of 3.478 g (11.89 mmol) of 6-pentyl - 2-

-valeryl -trans-decalin, 11.4 ml of ahesiple ¥ hanol and 1.339 g (26.75

mrol ) of hydrazine hydrate is dissolved 5 while warming and left to stand-
overnight. After adding 12.2 m of diethyleneglycol and 1.8 g (32.08 nmol).
of potassium hydr.oxide, the m xture is heated under a descending condenser -
for 2 hours at 2000CB¢%%t% f3Ik9 smel) of 6-pentyl-trans-decalin-2-

-carboxamide are suspended in 94 ml of absolute pyridine

5 and treated while stirring with 12.94 g (73.29 mmol) of
benzenesulphonyl'cthride.. The solution, which’becomesJ
clear, is left to Stand_at”room tenperature overnight,_.
then poured-into a mikture of 1go“g-§f ice and 180 ml of
hydrochloric acid (1:1) and exhaustively extracted with

'\) 10 -ether. The ether solutions are washed neutral with water,

| " dried over sodium_sulphate_and the solvent is evaporated off
in vacuo. ' There are obtained 11.0 g of crude 6-pentyl-
-trans-decalin-z-carbonitrile as a'yellowish oil which 2
crystallizes later and which, for purification, is

15 chromatographed on 20@ g of silica gel. Elution with
hekane/toluene mixtures cOntaining 30%, 40% and 50% toluene
yields 8.1 g of substance which'is recrystallized £rom
hexane up to constant melting point-and subseQuently
distilled in a high vacuum; b. p. 115 120°C (0 02 mbar)

20 _There is obtained 6-pentyl-trans-decalin—2-carbonitrile as

colourless crystals- m.p. 41.9°C.

The 6-pentyl-trans*decalin—z-carboxyamide used

as the starting material can be prepared.as follows:



2\ d left at this tenperature for 1.5 hours. The distillate 100 and-

si due are conbined, treated with 25 m of water and extracted with ethgy.
organi ¢ phases are washed with water and dried over sodlun1sulphate

" After evaporating the solvent < §2vacuo, there are obt ai ned 3. 35 g of .crude

2, 6-di pentyl -trans-decalin which, for -purification, is 15 . chronatographed

-

on 90 g.of silica gel. El ution mnth hexane yields 1..74 g of substance
which is distilled in a high vacuumat [err] mbar. There are obtai ned
col ourl ess ¥yt @ 2D i htfie 1 ddauars aei® [err] The

- 6- pentyl 2- vaIeryI-trans decal i'n used as the 20 starting material can be
prepar%@t%'lﬁ%l’r'bv%"aﬂ?]@l g riEHeE s G &l o PRt 33RSp 580 9P t he dropwi se

L gl A6 G B R QIR il e and 5.5
| g;ggg?%?é F%]%%]egqrg@ea%de b%%ds\t/m&se:ta ierﬁ}c&\%r“udﬁdl SC?JI %‘13;)3‘ lgf s-fjlhﬁtlonl of
4.301 gh{ddyPc k&ﬂ@ﬂ'i)dé)farpa a/slr "RNERRAld .2 gty 5 nitrile |
_-(prepared accor Ing to Ex in 7 n”.of absolute ether, the mxture
i's bO'i’éﬁbHﬂﬂtH@H*&éé@%hionyl chloride, it is diluted with ' '
100 ml of absolute dichlorcmethane and this solution is
added dropwzse while stirring and cooling to a solution of
465 ml of absolut= dichlorometnane which is'ssturateé -
10 Wlth ammonia gas. Ammonia gas is introduced for a further
2.5 hours, the'nixture is evandrated to dryness in vacuo,
'treated with 530 ml of wate* and 500 ml of etner and
stirred at rcom.tsmperatnl_ for 30 minutas._ The preCipitate"
is filtered off under suction, wasned'with water.and_etner
15 and dried. fhere are_obtainen_a.s g of 6-pentyl-transf'
-decalian-Catbonamide which, for purification, is re-
crystallized £rom dioxan and snblimed'in_s high vacuum
(0.01 mbar); colourless crystals, m.p. 211.6-_21_2'.7"(:-..
" Prom the_ether.solutions there are obtained by repeated
| 20 | recrYstallization_(cont;dl ty gas chromatography)_a furthér
1.1 § of the trans amide and by rechstallizatidn of.the
mothef liqnors_from etnsr ths 6-pentYl-Cisfdetalin-2—'

_ -carboxamide as colourless crystals (m.p. 126l7—128.0FC).



7 hour s-and | eft to stand overnight. Then there are added dropw se 3.326 ¢ <:%EE
(0. 104 nDI) of methanol and, after stirring for 30 mnutes, the precipitate™~—:
formed is 10 filtered of f- under suction_and washed well wi th absolute - .
ether. "Subsequently, hydrogen chloride” g§§ Ts introduced into the flltrate
for .1 hour while cooling at.[err]. and the m xture is concentrated to

'dryness There are obtained 6.9 g of imne hydr ochl ori de of . I
6-pentyl -2-val eryl -trans- 15  -decalin as a brownish, turbid 0|I Thys S
warmed at 500C with 50 m of water fdxample dkies, the 6-pentyl - | '
-val eryl-trans-decal in separating as an oil which |ater crystalllzes The

m xture is extracted With ether, the organic phase is washed with wat er,

fermin 5.3 g of bt o ﬁ“%%é%ﬁ“%é U o B SRR dfds an he
recrystall.ized -(\%Eergéi%ﬁ?éﬁi@alﬂherl 'S &t Q,lfs a%%@.ﬁ%de}ga&g@ gaa_ o5

crystals of 6-pentyl -val eryl-trans ecal I n;

Exanple 12 0.1 p. meﬂg(chemxsﬂyﬁ:ﬁm)n@ﬂowyditarﬁn@@xya:@ta ok @iBsepyvkahenol
are added to a solution of 2.5 g of ;

5 -~ while warming and left to stand overnight. After adding

12 2 ml of diethyleneglycol and 1.8 g (32.08 mmol) of
potassium hydroxide,.the mixture is heated under a
_ desdending condenser for 2 hours at 200°C (bath temperature)
‘and left at this temperature for 1.5 hours. The distillate"
10 and residue are combined, treated with 25 ml of water and
extracted with ether. The-organic phases are washed with
water and dried over sodium sulphate._.After evaporating
the solvent in vacuo, there are obtained 3.35 g of crude
'-2,6-dipentyi-trans-decalin=which, foripurificaticn, is
15 ehromatographed.on 90_§ of silica gel. Elutien with hexane-
yields 1.74 g of slul_:st_:ance which is distilled in a high
vaduum at 145°C/0.03 mbar..uThere are obfained'colourless'f"

crystals of 2,6-dipentyl-trans-decalin; m.p. 47.8°C.

The 6-penty1-2-vale:YI-trans-decalin used as the

- 20  starting material can be prepared as follows:

A Gringnard sdlution-is'prepared by the dropwise
addition of a mixture of 2 890 g (21.09 mmol) - of n-

-butyl bromide and 3.5 ml of absolute ether to a suspension



, 3% ntyl -1, 3- benzodi oxan- 6-carboxylic acid in 50 m of 5 met hyl ene

ride. The mxture is treated portionwi se at [err] while stirring w.t
g of N, N di cycl.ohexyl carbodiimde. After conpletion of ‘the addition, the .
- mxture is stirred at [err] for g4 wther 10 minutes and then’at room '
tenperature for 3 hours. -The precipitate-is filtered off and the 10
~filtrate is evaporated. The residue is taken up in 40 nt of nethylene
chloride and again filtered. The filtrate is washed with saturated sodium
car borefi @ St dRladd mertoms) wf aagngsiag duer? 3ddedm sul phat e,
filtered and evaporated. The crude product is dissolved in boiling 15 -

hexan@PF4ute &R wikired s latson Qfd toey TRgRESIUB f EBRFEhe filtrate. -
obt ai i P B 28 YRt rolsn 5 Ting R tEERRR o oyl phenyi

gsgg:]t%/rﬂ%i é S%l#z'gdfgn;%r%%%%kWL% - Jseé'%g'g'nfﬁé-cgtrgrg'% ng. mat eri él _

_ Zegqhygﬁlo%ﬁ%@( ﬁ?ﬁ)ﬁ/ﬁ%%ﬂiﬁ?g ?%,@_'%8809%.7o1£nlb'gr$zene,_ 15.0 g lof
capr oalkidute @uhet,3Ghd mifkxturecdst baideds undewr refadxdfog boiled for -

P

66 - ' . _ _
7 hours and left to stand overnight. Then there are

added dropwise 3.326 g (0.104 mol) of methanol and, after
stirring for 30 minutes,  the precipitate formed is

10 filtered off under suctibn and'washed]we1l with absolute
‘ether.' Subsequently, hydrégeh chloi‘idé gas is introduced
into the filtréte for 1 houf while coo;in§ at 0°C and the
mixtuxé ié concentrated to dryness. There are obtained
6.9°g of imine hydrochloride of 6—peh£yi#2—valeryl—trans—

15 ~-decalin as a_browhish,'turbid oil;' This is Qarme& at |
50°C with 50 ﬁl of water for 30 minﬁtes, the G-penﬁyl;2- |
-valerylftrans-decélip sepérating as an oil which later
crystallizeé. The mixture is extracted with ether; the
organic phése is washed with water, dried over sédium

20 sulphate and the solvenﬁ is removed in éacuo. There
-remain 5.3 g of bxcwnish, crfstallizing oil'which, for
éurifidation, can be recrystallizéd-(e.g. f£rom hexane) .
There are thué obtéined cpioﬁrleSs crystals ofl6-pentylf2-

-valeryl—-trans-decélin: | m.p . 47.0-48.5°C



5 hour s. whi | e strrrrng under a water separator. After cooling, the'nixtur%i}%é;
IS Itered The filtrate is concentrated and the residue is boiled up A

VWth exane. “The insol ubl e material is dissolved in.ether/hexane and. 5
stirred- -up in the cold with active carboms ‘«The mxture is filtered, the
filtrate is evaporated and the residue is boiled wth |sopropyl ether.
There are obtained 11.7 g of beige col oured

2-pentyl - 1, 3- benzodi oxan- 6--car boxyl j_.c _aci.d [err] o

"Exanmple 13 1.85 m of benzenesulphobﬁﬁﬂﬁﬁﬁe&gde are: added dropmnse whi l e
stirring to a suspensi on of .1.2 g of 2-pentyl -1, 3-benzodi oxan- 6- car boxani de
in 10 m -of pyrrdrne The m xture is left to stand over ni ght- and then the

solution 15 i's exkf%PbeﬁfNiLQdiﬁe%HyQEtho?BQ&HE&QXdQHé'ﬂeﬁe Cogther The-

aqueous phase is separated and back-extracted W th ether onbi ned

organi ¢ phase ig-prpiagheindl iesadidem kydaoxbdatasd bhep.si ghowater, dried
over sodi um sul phate, filtered and concentrated. The residue is treated

with.20 hot HEmameyIFﬂe3ﬁbemnndrbxade6anaedoayir&reaidnsnlﬂblmlnaferraI

and the solution is evaporated. The crude product is recrystallized once

from hexan® an@EﬂWWdGnﬁrG#ﬂpgééeepaﬁbb mixture is tpeakeddportionwise

2-pentyl -1, 3- benzodroxan- -6-carbonitrile; mp. [err] (not liquid

crystal | | ne) C uhile Stirring with 2.4gof\IN'-dztyt1daqlmrtndunﬁde. After
-completion of the addition, ‘the mixture is stirred at
0°C for a further 10 mrnutes and then at-room temnerature
for 3 hours. The preclpitate is £iltered of: and the

10 :filtrateeiS'eyaporated. The residue is taken up in 40 ml

of methYlene cﬁloride and again filtered. The filt rate is
washed with saturated sodium carbonate solutlon and then )
.with water, drled over sodium sulphate,_filtered and
evaporated. The crude prqduct is dissolved in borlrng

' 15 hexane,rfiltered hot with active carbon and crystallized
from the filtrate. The crystallrzate is recrystallized
twice mere from hexane. There is obtained pure“i-pentyl--
-l,3-benzodioxan-s—earboxylic acid pféropylphehyl ester;

m.p. 97.5°C, cl.p. 74.5°C (monotropic) .

20 The 2-pentyl -1, 3-benzod1oxan-6-ﬂarboxyllc acld used

as the starting materlal can be . prepared as Follows.

A mixture of 16.8 g of 4¥hvdrexy-3-(hfdroxymethyl)- |
-benzoic'acid, 1000 ml of beuze“-, 15.0 q of caproaldeshyde

and 0.36 ml of concentrated sulphuric acid is boiled for



(- 6K - The 2-pentyl -1, 3-benzodi oxan- 6- car boxam de used as the starting
gp&e i al can be prepared as follows: A mxture of 3.0 g of o
2= pentyl -1, 3-benzodi oxan-6- -carboxylic acid (prepared in “accor dance’ wth «

aple 12), S 60 nml of chlorofé6é mand 2.2 m of triethylamne is cooled
to [err]. 1.5 m of ethyl chloroformate are added dropw se while strrrlng
The mixture is.stirred at [err] for 1 hour. and then ammoni a gas is _
conductsetiduirs whiQeMektiirenys uatiekr adwaterosapheaperat Usgtésr 5 hours and
10 then evaporated. The residue is stirred up with 100 M of water and -

t he suspeldngn . ithesmikitaref ikt fidderedhe Theefidtratet he suctlon filter is

- dried and boiled up with hexane. There is obtained
~ 2- pent wontedtiraeddiapdathe- gesidbex ifi beiledaupevibhpoeare. mp. [err]. 15
Exanple 14 2.5 g of crude 2-pent openyl -1, 3- benzodi oxan are di ssol ved-

in 75 Fheoinsohihde meﬁ}a@ogénéftaao‘iﬂ & b06ther/hREARAGRIRY car bon (5%

t, t t | pt_ak t tandstill. —Th
i o PR By R, B ool WK AR R e Ui DB B L ¢ ey

Chro”a t@QQ?g %PQ %g&%ggggfi§2e9a88r9@§hcaﬁhuﬁhg'Pgéféhgei¥‘th

hexane/"ét her
boiled with isopropyl ether. There are obtained 11.7 g of

beige coloured 2-pentylfl,3¥benzodioxan-6fcarbexyllc acid,
m.p. 1485C. | | -

10 , Example 13

.1 85 ml'of benzenesulphonyl ehioride are adaed
. dropwise while stlrring to a suspension of 1.2 g of
2-pentyl-l, 3—benzodioxan-6-carboxamide in 10 ml of pyrldlne.
The mixture is left to stand overnight and then the solution_'
15 . is extracted with 15 ml of lN sodium hydrox1de and ether.
The aqueous phase is separated and baek-extracted'w1th
' ether. The combined o:ganic.phase is_washea_with 1N sodium
hydroxide and then with'wate:, dried over sbdium_sulphate,
filtered and.coneentrated. The residue is treated ﬁith
20 hot hexane. The mixture is decanted off from insoluble
material and the sointion iS'enaporated._ The crude
~product is redrystallized once f:om hexane and twice from
isopropanol. There is obtained 2-pentylfl,3-hensedioxan-

: -6-carhonitrile; m.p. 40.5-41°C (not liquid crystalline).



-B'propyl 1, 3-benzodi oxan is obtained as a colourless oil. - 68 - The /g, ;
- pent:yl - 6- propenyl 1, 3- benzodi oxan used as the starting material can be «?6
a -

prep fed’as fol | ows: (a) A solution of 10.0 g of 2-pentyl -1, 3-benzodi oxeé

- 6- carboxylrc acid (prepared in accordan with Exanple 12) 5 in 400 m
‘of ether is added to a suspension of 1. 6 d of lithiumal um nium hydride in. "
400 M of dry ether in such a manner that the hydrogen evolution can be.

hel d under control. The mixture is stirred at roomtenperature for a

further .1 hour and tﬁﬁglflbéﬁtfj-fugﬂggﬁadayéggﬂldﬁ g&%mid@ah%Ed?re added\-

t heret-o cautiously. ~The agueous phase 'S separate k-extracted with
ether.. The conasna@eosmrn@m:rfamwlﬁep&w asdficad owger sodi um

sulphate and evaporated. 8.7 g of 2-pentyl-1, 3-benzo- dioxan-6-carbinol is °
obt ai ned as a colourless oil. 15 (b) A solution of 8.5 g of E
2- pentyl 1, 3-benzodi oxan- -6-carbinol in 2256 mM of toluene is added to 13 g

of activat ed manganed RBIIQRE I Hiod \AweantedSd-bepzoditoxag-6ver ni ght
and then filtered. . After rlnmrmﬁvmth a smal | anmount . of - toluene the

filtrate is conc%ﬁﬁp%ﬁ%hﬁ%oac &t ?ﬁﬂﬁr?ﬂ1¥Prﬁﬁqgﬁﬁﬁgﬁﬁpdﬁépo le 4231

crude 2- pengyl 60 ml of chloroform and 2.2 ml of triethylamine is -

| :cooled to o°c. 1.5 ml of ethyl chloroformate are added

dropwise while stirring. The mixture is stirred at o°c

for 1 hour and then ammonia gas is conducted in. The
_ mixture is_stirred at room temperature for 5 hours and'

10 jthen evaporated. The residue.is Stirred ‘up with 100 ml of
water and the suspension is suction filtered._ The
material on the suction filter is dried and boiled up
with hexane. There is obtained Z-pentyl-l 3-benzodioxan-

-6-carboxamide as a beige powder; m.p. 162.5-163 C.

15 | | ..e- ' Example 14

2. 5 g of crude 2-pentyl-6—pr0penyl-l 3-benzodioxan
are dissolved in 75 ml of ethanol and hydrogenated with |
.0 25 g of palladium/carbon (5%) at room temperature until
the hydrogen uptake comes to a standstill.‘ The mixture
_ 26 . is filtered and concentrated. The crude product is
purified by chromatography on a column of 32 g of basic |
aluminium oxide with hexane/ether (9 l) " Pure 2-pentyl—.

-G-propyl 1, 3-benzodioxan is obtained as a colourless oil.



3- benzodi oxan- 6- car boxal dehyde are obtained as a yellomdsh oil. (c) A
ure of 4.8 g of 2-pentyl -1, 3-benzodi oxan-6- -carboxal dehyde,, 100 m - g
okan, 5 g of finely powdered - - 69 - potassium carbonate and 11.5 g of

hours. The inorganic salts are filtered off and back-washed wi th di oxan and
the filtrate is evaporated. The residue is 5 .stirred up wth. hexane

vanonat o ThEERHLRRRERBLEZ R IE Lo A SKEL Al] Al e L) (VL TS

turb'dtﬁessthréiﬁg'ﬁatérﬂaﬁtéaneﬂegéreﬁﬁfedrEﬁﬁEdilé%é”“ b-tube. 2.5 g of

not quite pure, ly 2-pentyl - propenyl 3-benzodi oxan are
obt ai ned. CLAI MS: " 1. Coapounds of t he general fornula 2.wherein the
synbols Y stand for : _ _ '
(a) A solution of 10.0 g of Z-pentyl-l 3-benzodioxan-
-6-carboxylic acid (prepared in accordance with Example 12)
5 in 400_ml of ether is added_to.a,suspension_of.1.6 g of
lithium.aluminium hydride-in 400 ml'of dry'ether in such
a manner that the hydrogen evolution can be held under f
' control. The mixture is stirred at room temperature for a
further 1 hour and then 50 ml of acetone and 100 ml of
10 water'are added thereto cautiously. The aqueous phase is
separated and back-extracted with ether. The combined -
_organic phase_is washed w1th water, dried over.sodiun
~sulphate and evaporated. 8.7:g of 2-pentyl-l,3-benzo-

dioxan-6-carbinol is-obtained as a colourless oil.

15 (b) A solution of 8.5 g of 2-pentyl-l,3-benzodioxan- .
 -6-carbinol in 225 ml of toluene is added to 13 g of
- activated manganese dioxide. The mixture isiheated to
boiling overnight and then filtered. After rinsing with'
' a small amount of toluene, the filtrate is concentrated
.20  at .50°C on a rotary evaporator. 8. 0 g of crude Z-pentyl-
.-l 3—benzodioxan-6-carboxaldehyde are obtained as a

yellowish 011.

(c) dA mixture of 4.8 g of Zepentyl-l,3¥ben20dioxan-6-

~carboxaldehyde, 100 ml of dioxan, 5 g of finely powdered

e hyItr|phenylphosphonlun1bron1dba|s heated to boiling under reflux for 24 .

%



_5' = . nitrogen and the synbols Z stand for =CH or the synbols z stan
for\nytrogen and the synbols Y stand for =CH,” R represents aIkyI and R

représents cyano, atkyl, p-alkyl- 10 phenyl or :

t rans- 4=-al kyl cycl ohexyl, the term al kyl- gggni fi es strai ght- -chal n al kyI
containing 1 to 12 car bon atons. or in one of the residues 1 2 R or R -
also'signifies a.branched- 15 - - -chain alkyl group [err]-," nis an '

integer of 1 to 3, and the sum of -the carbon atons in the al kyI gr.oups
present anount sp?’eaaﬁiwﬁs@aqlzpngte argh o i o edhyilkg ipbenydpirosphanduai n

the synmbols Y 2 stan the synbol s, Z stand for mtrogen and
[err] represent ‘% Ps heat—,e_%_'_tq,’ )(%’rﬂa r?& ¢dchauwrs:,

e e el A 00 0 D LR € o
. ' dioxan and the filtrate is evaporated. The residue is
5 - stirred up with. hexane. Insolhble tripheﬁylphdsphine
: -oxide is filtered off and’ the filtrate is evaporated._ The
.residue is distilled at 210°C/11 mmHg in a bulb-tube. The
~ turbid distillate is re-d;stilled at 130°C/0.1 mmHg in a
bulb-tube. 2.5 g of not gu;te.pufe, oily Z-pentyl-G-l

10 -propenyl-1,3-benzodioxan are obtained.



to 7 carbon atons. 5 _4. Compounds according to claim1l, wherein the
oI Y stand for =CH. the synbols Z stand for nitrogen and R represepts

al k mnmun‘mmm er eby aI kyl in the p-al kyl phenyl ' group preferabl y =
i n.f.ﬂ! al kyL ggntaining 2 to 7 carbon atons. 10 5.

Conpounds* actordi fig fo any one of clains 1 to 4, wherein 5|gn|f|es '
stralght chain: aIkyI containing 2 to 7 carbon atons 6. - Conpounds :
accordi to any one of claims 1 to 5 as conponents in liquid crystalline.
m xt ur 7. - Aliquid crystalline mxture containing at |east two
.conponents mhereln at | east one conponent i's a conpound of fornmula Il in
.accor nce q h; stalline m xture according to
clai m¥, t'k‘n:con a:gn""s1 t&%egoerrérarlelfc%ﬁ%oénds of formula | defined 20. in
claim1l and one or nore conpounds: of the general fornula -72- [err]
|1 wherein [err] signifies a straight- chaln al kyl or alkoxy group -
containing 2 to 7 carbon atons :

Y—Z

wherein the symbois Y stand for
5 nitrogen and the symbols 7 stand

for =CH- or the symbols Z stand for _
nitrogen and the symbols ¥ stand : ' o N\
for =CH~, Rl represents alkyl énd |
R2 represénté cyano, alkyl, p—~alkyl-

10 phenyl'or-;rans-4¥allecyélohexyl,“

| the term alkyl signifies'straight—

-chain alkyl containing 1 to 12
carbon atoms or in one of the residues
Rl or R2 also_signifies a branched-

5 . _-chain alkyl group C.H

25
n is an integer of 1 to 3, and the sum

of the carbon atoms in the alkyl groups

present amounts to at'most 14.

_ 2. Compounds'accOrding to claim 1, wherein the symbols Y
20 stand for =CH-, the symbols Z stand for nitrogen and R2

' represents cyano.



3 tq_# carbon atoms, 10 and/or [err] IV - 73 -

5 and/or wherein [err] signifies a straight-chai nﬁﬁi’l} group =ni ng

wheréin R has, the significance given earlier in this !
wherein"R has the significance given ear4jer in this claifn %ndsor

err]

VI wherein R signifies a straight-chain 10 al kyl group containing 2.
to 7 carbon atons, and/or [err] .

15

20

: Y“étand'fbx =CH-, the symbols Z stand for nitrogen and R

3. Compounds according to claim 1, wherein the symbols
Y stand for nitrogen, théfsymbols A stand for =CH- and R-2
represents alkyl, préferably Straight-chain alkyl containing

2 to 7 carbon_atbms.

4. Compounds according'tc claim 1, wherein the symbols
| ' 2

‘represents a p-alkylphenyl g:oﬁp, whereby alkyl in the

p-alkylphenyl group preferably'signifies'straight-chain

alkyl containing 2 to 7 carbdn_atoms.

5. . chpounds'according to any one of claims 1l to 4, wherein
Rt signifies straight-chain alkyl. containing 2 to 7 carbon

atoms.

6. Compounds according to any ohe of claims 1 to 5 as

components in ligquid crystalline mixtures.

7. A liquid crystalline mixture containing at least two
components, wherein at least one component is a compound

of formula I in aéébrdanCe with claim 1.:

8. A liquid crystallingfmixﬁure according to dlaim 7,
which contains one or more compounds of formula I defined

in'claim 1 and one or mdre compounds of the general formula

M- <



Vﬁﬁﬁ?ﬁTTTrhas—fhe—Significance given earlier in this claimand R6

; fleiu ght - chai n al koxy group containing 1 to,3 carqu/5

mm’y"mnﬂl gn/merel n R has-the significance given earlier in™

~ thIS claith 40t ocess_fgp the manufacture of conpounds of -the .
general fornmula R - Rwherein the symbols.Y stand for .

- nitrogen and the synbol s yA st and for =CH or the synbols Z stand for -
75 - nitrogen and the synbols Y stand : :

]

I_I'
wherein R3 siénifiés a straight-chéin-
alkyl or alkoxy gfpup coﬁtain;ng 2 to
7 carbon atoms,. ) | |
5 and/or | L

III

whetéin R4'Signifieé a.straight-éhaihf

alkyl group containing 3 to 7 carbon
‘atoms, - | |

lO _and/or'

Iv




for =CH, R represents alkyl and 2 R represents_J:gLan@——a#k—w——p—al—kyl .

phenyl or trans-4-al kyl cycl ohexyl, 'S t he: ternr .
s;ré?ﬁht ‘chai’n al kyt containing 1 to 12 car bon ato “
residues R or R also signifies a branchgﬂacharn [err]

10 of 1 te 3, and the sum of the carbon. atons in the aIkyI groups
‘present anounts to-at nmost 14, which process conprises (a) for the
manuf act ure of - the conpounds of formula | 15 - in which R represents
al kyl, p-al kyl phenyl or trans-4- -alkylcyclohexyl, reacting a conmpound of
the general formula 7 [Err] [err] - ' I X CHO with an acid
addition salt, prefewhétginhR™ Hyals octa csigi-ei,fiﬁam:a:orrpound of the general
formul a 20 [err] L X [err] 2
' given earlier in this. claim, ' :
and/or ' |
. .
r* N
v
(J
-/ 5 wherein R? has the significance
'given earlier:in this claim,
and/or : '

~ ‘wherein R’ siénifies a straight-chain
10 alkyl group COntaihinglz'to_7 carbon
atoms, | o '

and/or

- VII




.%yg 1 of R and R signifies trans-4- “al kyl cycl ohexyl and’

: oth Eitl Mim g ,_ p- al kyl phenyl or trans-4-alkylcycl ohexyl and' R 5

. n|f| the presence of a base, preferably an alcohold?é

~(b) for the nanufacture of the 9? nmpounds of fornula | in which R S|gn|f|es_

cyano, dehydrating a conpound of ‘the general formula [err]

ONH2 . xi 10 wherein [err] , Y and .Z have the significance glven
‘earlier inthis claim (c) for the nanufacture of the conpounds of fornula

-1 in which the synbols Y stand for =CH, the synbols-Z stand for 15
nitrogen and R represents cyano, dehydrating a conpound of the general

formula CH=EN-OH . (N SR K :

wherein R4 has'the significance_'

given earlier in this claim and R6
;'signifies cyano or a. straight-chain
alkoxy group containing 'l to 3 carbon
.5 . . atoms, . |

-and/or

VIII

wherein R° has the significance given

earlier in this claim,

10 9. A process for the manufacture of-cdmpounds of ‘the-

general formula

wherein the symbols Y stand for
nitrogen and the symbols Z stand for

—CH- or the symbols z stand for



wherein R has the 5|gn|f|cance given earlier in this claim—36—Tte use %i::;/

e -

nitrogen and the symbols 4 stand
for -CH-; Rl represents alkyl and
'Rz represents cyano, alkyl, p-alkyl-
phenyl or trans-4-alky1cyclohexyl,_
5 the term alkyl signifies straight-chain
.alkyl containing 1 to 12 carbon atoms

1 or R2 also

'or in one of the residues R
signifies a branched-chain alkyl group
> 5-CH(CH ) (CH )n , D is an integer
10 | rof 1 to 3, and the sum of the carbon
g¢/~ - L -atoms_in the alkyl groups present amounts
o to at.mOSt'i4, | |

which process comprises

(a) for the manufacture of the compounds of formula I
15 in which'R2 represents alkyl, p-alkylphenY1_or trans-4-

~alkylcyclohexyl, reacting a compound of the general formula
Rt . IX

with an acid addition salt, preferably the hydrochloride,

of a compound of the general formula



. * c L M S. *

- 76 =

wherein one of-R7 and R9 signifies

.trans-4-alkylcyclohexyl and the other
signiﬁies alkyl, p-alkylphenyl or _'
trans-4-a1kylcyolohexyl“and r®

5 _ signifies lower alkyl;

in the presence of a hase;_preferahly_an.alcoholate,

(b) for the manufacture of the compounds of formula I in ]
which R2 signifies cyano, dehydrating a compound of the

general formula

X1

10

wherein Rl, Y and z have the sxgnificance'

given earlier in this claim,

" (¢) for the manufacture of the compounds of formula I in

which the symbols Y stand for —CH-, the symbols 2 stand for

15 nitrogen and R2 represents cyano, dehydrating a compound

of the general formula

CH=N-OH 2




T

 wherein R has the significance given

 earlier in this_ciaim._

- 10. The use of the compounds of - formula I defined in claim l

- for electro-optical purposes.




