"Ll QUI D-CRYSTAL 1-4, PHENYLENE OR CYCLCHEXYL- ACETYLENES'. 5 < The

- presgnt. «nvention is concerned wth novel phenyl- acetylenes an

cycl ohexyl acetyl enes of the general fornmula 10 - QR\\\ A A J~
- -R wherein ring B stands for 1, 4-phenylene or 15 -
atrans-1,4 | i nked cycl ohexane ring and A stands for a group with 1 to 3
si x- -menbered rings, which together witjp ting B represents a central group
of thé fornula 20 [err] 25 [err] wherein rin@ A signifies trans-1,4

-l i nked cycl ohexane, 1, 4-di- -2- linked bicyclo [2,2.2] octane, _t-
-2,5-1inked 1, 3-di oxane linked in the Z-Bositjon-mﬁth-ring B or, whe ng

o B r'ddiQUIon CRYSTARs 1+44- PHENEUENEr R CYRLHEX¥me or R
al kyl, ring " ACETYLENES". . erek eve Or. repre§ents

5 _ The present invention is concerned with novel pHenyl-

acetylenes and cyclohexylacetylenes éf the general fqrmula

| =_'_..2
10 R:A =C—R 1
AN
wherein ring B stands for 1,4;phenylene or
15 a transil,44iinked cycloﬁexane ring 3
and A stands for a group with 1 to 3 six-
-membered rings, which together with ring
B represents a central group of the formula
. 20
II
25

12

wherein ring A signifies trans-l,4-

-linked cyclohexane, 1,4-di-



12 A also signifies 1, 4 phenyl ene, nono-fluoro- -1, 4-phenyl ene,

3, 6-1inkedpyridazine or. 5-1inked pyrimdine linked in 10 t:pe .
2-position with ring B, or a central group of-the.forrmula 15 '
H2CH2I I'| wherein ring A signifies 1,4-phenyl ene, 20 o/
mono- f | y&ro- 1, 4- phenyl ene, trans-1,4-__linked cycl ohexane, 1, 4-1inked

bi cycl. o)} %cta&e 3, 6-11inked pyr| dazi ne or trans-2,5- Ilnked 1, 3-di oxan
- or 2;5- ed pyrim di ne 25 linked in the 2-position with the
ethylene.oroup, or a central group of the fornula -3-5

1V 2 wherein r|nglﬁkédggiéyéfblcglgﬂgﬂnadyyhelnyygﬁgLuoro 1, 4- phenylene

trans-1,4- 10 i nked cyc10hexane or 1, 4- Ilnked
bi cycl of 2. 2. 2] octzgme- pivikdd Si gfidi®ardd) linked in

the 2-position with ring B or.'when ring
5 B represents trans-l,4-linked

cyclohexane or Rr? represents alkyl, ring

Alz aiso-signifies 1,4-phepy1ene,' mono-fluoro-
-1,4-phenylene, 3,6-linked pyridazine
or 2,5-linked pyrimidine linked in

10 the 2-position with ring B,

‘or a central group_of'the formula

15 HaCHa 1II

wherein ring'Al signifies 1,4-phenylene,

20 ' " mono-fluoro-1,4-phenylene, trans-1,4-
-linked'cyCIOBéxané; l,4-linked
bicyclo[2.2.2]octane, 3,6-linked
pyridazine or trans-2,5- linked
1,3-dioxan or 2',_5'l-1.inked pyrimidine
25 linked in the 2-position with the ethylene
group, |

or a central gréup of the formula



ester group, or a central group of the fornmula 15 V 20 wherein
ringlerrjtogetherwith ring B signifies 2,6-1inked tetralin or 2,6-
(equatorially linked) trans-decalin, 25 or a central group of the formula
VI \_~ 4- wherein one of rings A~ A and B signifies 1, 4-phenyl ene -and
the others signify 1,4-phenylene or 5 trans-1, 4- |inked

cycl ohexane; Q¢ r|ng[err]S|gn|f|95pyr|daZ|ﬁe or pyran1d|ne linked in the.
2-position With ring B and rings A and B signify 1,4-phenyl ene or o,
trans-1, 4-.1inked 10 cycl ohexane; or ring A signifies
-phenylene, ring A signifies 1,3-dioxane trans-linked in the 2-pag

with ring

wherein ring Az signifies 1,4-phenylene,
mono-fluoro-1,4-phenylene, trans-1,4-

10 linked cyclohexane or i,4-linked
bicyclo[2.2.2]octane and ﬁ signifies an
ester group, |

or a central group of the formula

15

20
wherein ring A3

together with ring.B
signifies 2,6-linked tetralin

or 2,6—(eqqatoria11y linked) |
trans-decalin, |

25 or a central group of the formula



B and ring B signifies 1, 4-phenylene or trans-1,4-1inked cycl ohexane, 15
or a central group of the formula VI 20 6 wherein ring A and A tog@theg
signify 2,,6-1inked naphtal ene, 2,6-1inked 25 . . tetralin or
,6-(equatorially linked) trans-decalin, or a central group of the fornuLz
-5- wherein rings A8 and A9 together sig- nify 2,6- |inked naphthal ene, 10
2,6 ked tetralin or 2,6- (equatgllally Ilnked)trans- -decalin, or a
cent group of the formul a 15 [err]® - - : 2CH2 - o,
I X ox_20 [err] :

wherein one of rings A‘, a’

and B o
' signifieé'1,4-pheny1ene and the
-others signify l,é-phénylene or
5 _ _tr;ns-1;4-iinked cyclohexane;
or ring a’ éignifies pyridazine or
pyrimidine linked in the 2-position
with ring B and rings A® and B signify
- 1,4-phenylene or trans-l,4-~linked

10 _ cyclohexane}  or ring A‘ signifies 1,4~

-phénylene; ring KSSignifiés'l,3¥dioxane -

trans~linked in the 2-position with ring

B and ring B signifies'1,4-phenylené or /
trans-1;4-linked-cyclohexane,

15 - or a central group of the formula

Vil
20
‘wherein ring A% ana A’ together signify
2, 6-linked naphtalene, 2,6-linked
25 tetralin or 2, 6- (equatorially linked)

trans-decalin,

or a central group of the formula



25 or [err] H2CH2 Xl or [err]

f{err] & [err] XIl or 10 lerr] ' [err] XIII
wherein rings AL0, Al and B.signify 15 1, 4- phenyl ene. @ .
trans-4, 4-1i nked cycl ohexane, [err]signifies a straight-chain, | group
containing 1 to 9 carbon atons or on a benzene, nonofl uorinat nzene or

pyrimdine ring[err]alsosignifies a stra ght=~chain 20 al kox roup
containing 1 to 9 carbon atons, and R signifies hydrogen, cyano or-a *.
strai ght-chain alkyl group containing 1 to 7 carbon atons. The invention is
al so concerned with a process for 25 t he manufacture of the conpounds of
formula | above, liquid crystalline m xtures which contain conpounds of -
formula | as well as their use for electro-optical pyrposss.

CO—0 B

5 | o VIII

8 9

wherein ringé A” and A° together sig-
nify Z,Géilinked naphthalene,

10 | 2,64 linked tetralin or 2,6-
(equatorially ;inked)tranSé
-decalin,

or a central group of the f£srmula

15
Aﬁ - 2CH2. IX
or
20
X
25 or

H2CHy ~CH,CHj Xt



-7- The

term "straight-chain al kyl group"” used herein denotes, depending on

the nunber of carbon atons specified, nmethyl, ethyl, propyl, butyl, pentyl|,

hexyl ,

heptyl, octyl 5 or nonyl and the term "straight-chain al koxy -
| i ke- wi se denotes met hoxy, ethoxy, propyloxy, butyloxy, pentyl-

0X exyl oxy, heptyl oxy, octyloxy or nonyl oxy. The groups of fornul ae -
I (i.e. the ring 10 systens consisting of A and ring B) are
refy d to herein-as ceant ral® grou‘p§ and t¥iewgroups [err] - are
referred to herein as wing groups. In accordance with the fore- going
definition the central group has at |least two and at nost four
__six-nenbgged rings, whereby in the case of the 15 central groups of
“fornul ae VIl--and VII'l two rings can al so be fused (condensed ring
systen) and can --ther fq 3 tetralin
(1,2,3,4-tetraj calin
(Irans decahyg g 5 ~al des
substituents. ASSI 0 R(_arglp E' used her-ln sifgnfies the
grougs -CO 0- awe Sttt have recently dgarretl consi derabl e
25 | nportance prlnarlly as dielectrics in i ndi cating devi since the
optical properties of such substances can be in- fluenced b applied
vol tage. El ectro-optical devices - o :
or
10 HzCH2
XIII
J
wherein rings Alo, all ana s signify
15 1,4-phenylene ot trans~1l,4-linked
cyclohexane,
Rl signifies a straight-chain alkyl group containing 1 to
9 carbon atoms or on a benzene, monofluorinated benzene
or pyrimidine ring Rl also signifies a straight-chain
20 alkoky group cohtaining 1l to 9 carbon atoms, and-Rz signifies
hydrogen, cyénb or a straight-chain alkyl group containing
1 to 7 carbon atoms. '
The invention is also ccﬁcerned with a process for
25 the manufacture of the compounds'of formula I above, liquid

crystalline mixtures which contain compounds of formula I

as well as their use for electro-optical purposes.



based on liquid crystals are well known to the person skilled -8- in the
art and ean be based on various effects such as, for exanple, dynamc

scattering, defornmation of aligned phases (DAP type), the Shag el frich
effect/-(rotation 5 cell), the guest/host effect or a chol =t/fjC- nemat i c
phase transition. L|qU|d crystal s must satlsfy a nunber of e- nents

~in order to be suitable as dielectrics_for el ectro- 10 -optTecal .
_indicating devices. For exanple, they st have a good chenical stability
towards environnmental factors such as, for exanple, heat, air, noisture and
the Iike, nust be colourless, nust have short response times and not too
high a viscosity, ”UStrhEa‘tér& ngERAL §heLckaLh €2118F 1 Cardup" NBFEW e al |
tenperature ranges in which the liqurd crystal cell Ts to be operated and
must give a godénoaesadepefdiing propRét hambér CHf acarbor tond|shedified,
threshold potential, the dielectric anisotropy and the el ectrical
conductivity, methyllul ethydifpeoppl,cbutiyl) opentyl, himgehdibeptyl.t fectyipe

of cell which is used. Since, in general, it is not possible to achleve al
desired an@ to°§oﬁen¥%t and &hat teEmclatyalobprehain adkory SHanp’e lderound,
attenpts have nqlnl gsngg%hggy9pttggxy, propyloxy, butyloxy, pentyl-

oxy, hexyloxy, heptYloxy, octyloxy or nonyloxy.

The groups of formulae II-XIII (i.e. the ring
10 systems consisting of A and ring B) are referred to herein

aslcentral groups and the groups R; 2

and -CaC-R“ are referred
to herein as wing groups. In accordance with the fore-
\_ going definiticn_ the central group has at least two and
at mcst four six-membered rings, whereby in the case of the
15 central groups of fcrmulae V, VII and VIII two rings can
also be fused (condensed ring system) and can together form
naphthalene, tetralin (1,2,3,4-tetrahydronaphthalene) or
trans-decalin (trans-decahydronaphthalene) with an equatorial."
arrangement of the substituents.
- The expression "ester group E" used herein signfies

the groups -CO-0- and -0=-CO-.

| _ Liquid crystals have recently gained considerable

25 importance primarily as dielectrics in indicating devices,
since the optical properties of such substances can be in-
fluenced by an applied voltage. Electro-cptical devices
based on liquid crystals are well known to the person skilled



25 the properties for the particular applications by mxing several
components. In this case it is, however, inportant that the conponents .
undergo no chenical reactions wth one another -and can be nmixed well.
Further, the mxtures formed . -9- should have no snmectic nmesophases. \J/
Ther e already known a series of liquid crystalline 5 conmpounds whi ch
have W ng groups, for exanple, alkyl, alkoxy, alkanoyl oxy,
al ko rbonyl and. cyano groups.-Hew ever, a considerabl e di sadvant age of
the known liquid crystals is that, in general, conpounds with |arge
mesophase ranges are relatively viscous, while conpounds with | ow viscosity
10 have simal | mesophase. ranges: or even only nonotropi ¢ neso- phases. The
obj ect ofni feeppE§cand| gaBnbechasedt errearieus = ffestsicsw@lyads conpounds

whi ch it a further, inpr.ov t 15 f the properties. of liquid

Crystal| FAE BRERBLe,| CENARLo,ACATbOFLRT o FRIRIELORI P AMEROR! the

cryotal| PRESEE CBRR trbHE ot PSSR0y Rer e o TRA AR GRS D 1y
] I Si hS, L wf t | I 1CE 1 C ~4he acetyl ene

3%53' ;Slnteglg'zé %R%S%%Eﬁﬁ%?ttﬁ?%%ﬁg%ﬁn gc%%%f%e#%% |é]nvent Il on | eads

in genefﬁhase'transitiOn.' '

Liquid crystals mﬁst satiéff a number-of.require;
ments in order to be suitable as dielectrics fdr electro--
10 -optical indicating devices. For example, they must.hame
a good cheﬁical sﬁability towards envifonmental facfors
such as, for example, heat, air, moisture and the like,
' must'he:coioﬁfless,.must have short response times and
" not too high a viscosity( must have a nematic or cholesteric
15 mesophase in all temperature ranges in which the liquid
'crys;al cell is to be 6perated and muét_give a good
~contrast. Other properties such as, for_examplé}sthe'
threshold potential, the dielectric anisotropy and the
electrical conductivity, must fulfil different conditions

20 depending on the type of cell which is used.

- Since, in generél,-it.is not possible to achieve all
desired and to some extent cont:adictory properties with a
single compound, attempts have.mainly been made to optimize
25 . the ptoperties'fot the partiéuiar éppliCations byumixing
several components. In this case it:is, however, important
that the compdnents gndergo'no'Chemicél'reacEions with one

another and'cén be mixed well. Further,'the mixtureé formed



to a distict extension of the nesophase range or to an increase of the
clearingapoint. In addition, in certain 25 cases. an intensification of
the nematic tendenci.es has been. -observed. Further, it is renarkable that
t he enai ni ng characteristi.c properties of the individual clgasSs
conmpound such as, for exanple, the |Iow viscosity of the
phenyl cycl ohexanes, the | ow threshold potential of the phenj
the dielectric anisotropy of the pheny+-9pyrimdines |argel
addi tion, the conpounds 5 provi ded by the invention have a satisfactory
to good WV stability. This influence of the acetyl ene group on the
properties of the conpounds provided by the invention 10 accordingly
enabl es on t heSBABL ﬁgﬁﬁv?hﬁ°niﬂﬁ?ﬁk@LWQFQEh¢RRRﬂ liquid crystals with large
mesophase ranges which, in conparison to known liquid crystals with simlar
hi gh meso- phase ranges, have inproved properties, especially inproved

viscosities and respogﬁ&r | DBS - aﬁ‘eiééﬁ AR J‘miﬁ%‘)as :i;lgﬁ-lih ﬁﬁ’g&égﬂ'é‘s

have only a smal | nDno ropr c nesopnase range suc

the phenyl gyri Bbib88Ads [ #R1EN Chove X ANERF #ﬁg}ﬁ ,m?ml 1S and
the like, mthh,ﬂEomever because of other avouragﬁglprop rtlesiﬁgcé of ten
- alkoxy, alkanoyloxy, alkoxycarbonyl and cyano groups. How-

ever, a considerable disadvantage of the known liquid crystals
is £hat, in general, compounds with larée mesophase ranges
are relatively viscous, while compounds with low viscosity

100 have small mesophase ranges or even only monotropic meso-

'phases.

% The object of the present invention is therefore to
provide novel compounds which permit a further iﬁprovement
15 of the properties of liquid crystalline dielectrics..

It has now surprisingly been found that the compounds
provided by the invent;on for the most part are themselves
liquid crystalline and predominantly have a nematic mesoéhase.

20 Especially surpfising is, moreover, the fact that the.
‘introduction of the acetylene group,into the winé group
of the compounds provided by the invention.leads in.genérall
 to a distict extension of the mesophase range or to an
increase of the clearing point. In addition, in certain:
25 cases an inténsification of the nematic tendencies has been -
observed.  Further, it is remarkable that the remaining
- characteristic properties of the individual classes of .

compound such as, for example, the low viscosity of the



been used in mxtures, can now be replaced by corresponding 20 . conpounds
provided by the invention which have simlar favourable properties and at;
the same time an extended nesophase range. Furt-hernore, a series of

conpoupgs whi ch cone into consideration as doping agents for |iquid crysLaI
m Xt ur, Rut whi ch t hensel ves have no liquid-crystalline 25 properties
(e.q. af substituted tetralins and trans- -decalins and many

phenyl ghexanes), can be replaggd.by correspondi ng conpounds provided by

the invention which t hensel ves have liquid crystalline properties or at

| east give a |ower clearing point depression in mxtures. 5

Moreover, the present invention greatly increases the choice of suitable

| i qui d phestydldyiclohexanasndthel lowt kthrestodd petéat#abfoﬁrbherties and thi's

. substantially facilitates the optim zation of m xtures. The
“fol | ow mhepstisligxanesgradher dielassrds FiQPSGEBYonCBHﬁoBhGEYﬁTOV|ded by

t he i nventi.on fallln under fornula | abo
[err] [(ggqi dines ﬁ%ﬁg@ﬂy remains. [ Pr gétion, the compounds

gﬁﬂﬁid&d by the invention have a sL%iskactory to goéélhv[err]
stability.

[er

‘This influence of the acetylene grouplbn the

‘properties of the éampOunds provided by the invention

10 accordingly enables on the one hand the manufacture of.novel
liquid crys:als with larje mesophase ranges which, in
comparison to known iiquid crystals with similar high meso-
phase-ranges; have improved properties, especially improved
Viscosities and restnse times.l On the other hand, compounds

15 which have only a small or-mnndtropic mesophase range such
as the phex‘xyldioxanes, the phenflpyrimidines, the cyclo-
'hexanecarboxylic acid phenyl esters and the like, which,
hcwevef, because oflother favourable properties have often
been used in mixtures, can now bg replaced by corresponding

20 compounds provided by the invention which have similar
favouréble properties and at the same time an extended
meéophase range. Furthermore, a series of compounds which
comé into éonsideration’as doéing agents for liquid crystal
mixtures, but which themselves have no liquid crystalline.

25 properties (e.g. Z,S-disubstituted'tetralins and trans-
-deéalins and many phenylcyclohexanes), can be replaced by

corresponding compounds provided by the invention which



[err] .5 R -R2 XXV 10 - [err]

[err] 15sR1 clerr] 2 XXVIl 20
wherein rings B and C signify-1,4- -phenylene or trans-1l, 4-1inked
cycl\abrexane and R and R have the significances given above,
provisos that rings B and C.in fornmula XX do not sinultaneouslly
1, 4- phenyl ene and that ring B in fornula XXV does not signify{1i-
- phenyl ene when [err] represents hydrogeblof cyano.

M\ the 25

i[nify;,

=13 -

themselves have liquid crystalline prdperties or at least

give a lower clearing point depression 1# mixtures.

5 ~ Moreover, the present invention greatly incréases
the choice of suitable liquid crystalline compounds with
the widest variety of properties and this snbétantially
facilitates the optimization of mixtures.

10 : The following geheral formulae are examples of-
groups of compounds provided by the invention falling under

formula I above

15 o .
1 ' | '
T - V-
20 R CHZCHZ _C R xxT
R'- CO—0— | XXTI
25

Rl —0=—C O =c—R2 XXIIT



5 Table I illustrates the change of the nmesophase range or of the
nmesophase type of sone representative conpounds provided by the invention,

The fate for the structure of the conpounds relates to fornulae XX-XXVI I -~
abovg ‘ereby a (aromatic) .signifies 1,4-phenylene and s- 10 (saturat edy
Ssi gnN\ELEZ a trans-1,4-1inked cycl o- hexane ring. As conparative conpounds

t her e Wer e chosen, |nsofar as R S|qalf|es t he cyano group, in each case
t hat conpound:uhlch differs fromth&“comeound provi ded by the envention

- only by the absence of the acetylene 15 group.- In order to conpensate for

the influence of the chain length, the remaining conpounds were conpared

wi th those conpounds mhlch have the group -[err] - in place of the group
[err] N denot es a neny Xpe and S denotes a snectic
mesophase type. Mn ve en placed in

par ent heses and ext ~ ' i nt's have been denoted with
an asterisk (*) The ex\ent ¢ ase ranges (AT) -as WelXXIFE t he

mel ting points and clearing points are given in [err] I

[errb [err] - t ' _

=c—R2 '
XXV

10 -
>=C—R2  xxvI I
‘15
R! " _
HZCHz =C-—R?2
XXVII

20 | |
R wherein rings B and C signify 1,4-

-phenylene or'trans-1,4-1inked

cyclohexane and R' and R? have the

significances given abové, with the
25 provisos that :ings B and C in

formula XX do not simultaneously
signify 1,4-phenylene and that ring
B in formula XXV does not signify 1,4~



[err] U Preferred central groups in the conmpounds of fornula | are the

groups of=x*fornulae 11, 111, IV, VI, I X and X above, especially those of
formulae Il, Il and 1V. The conpounds 5 of formulae XX-XXV above are -
espec+al ly preferred. In formula XX one of rings B and C pr.ef erabl N
signifies trans- -1,4- |inked - cycl ohexane and the other sign
Le#-e-Phenyl ene and in formula XXI at |eastldme of rings B and C

s+-gnifTies trans-1,,4-1inked cycl ohexane 10 Further, there are prefsed
principle, those conpounds of formul a I in which ring Bis saturated, i.e.
ring B represents trans- nked c pexane or in the central group of
formula Vring B togeth ??ﬁﬁh gerf??ﬁﬁﬁﬁgﬁﬁts tetralin or.
trans-decalin. However n formulae XXl | and XXIIl ring B can preferably
also signify 1,4- phenyﬂgﬁ%rog?%r?ﬁe? YapPnse conpounds of formula 1 in which
ring Bis aronatlc and R signifies alkyl are preferred. 20 R

preferably signifies hydrogen, cyano, nethyl, ethyl or propyl, espepially
hydr.ogen, cyano of et fiydp14 of 1 pi &l exably é&&”&x&éﬁ%%ft gm%ssaﬂagea'_ kyl

group containing 3 to 7 carbon atonms or a strai arn
range or of the mesophase type of some representative
compounds provided by the invention. The data for the
structure of the compounde relates to formulae XX-XXVII
.above, whereby a (aromatic) signifies 1,4-phenylene and s
10 (saturated) signifies a trans-1,4-linked cyclo- '
hexane ring. As comparative compounds there were chosen,
_ insofar as R2 signifies the cyano group, in each case
W, | that compound which differs from the compound provided
by the invention only by the absence of the acetylene
15 group. In order to compensate.for'the influence of the
chain length, the remaining cohpounds were compared with
those compounds uhich have the group -CHZCHz- in place
of the group ~CaC-. N denotes a nematic.mesophaee type and
S denotes a smectic mesophase type. Monotropic clearing.
20 lpoints have beeu placed in parentheses and.extrapolated
virtuel ‘clearing points have been denoted with an asterisk
(*). The extent of the_mesophase ranges (AT) as well as

the melting points and clearing points are given in °C.
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(c) for the manufacture of -compounds of fornmula I in which R 5|gn|f|es a

stralght «chai n al kyl group, reacting - 17 - a conpound of fornula I |n'
whi ch R2 signifies hydrogen with base and subsequently with an al k ;
bromide or al kyl iodide, or-(d) = for the manufacture of conpou 0
formula | in which A together with ring B signifies a central «groé
formula |V and E signifies the ester gromplSGO 0-, esterifying a\To und
of theé&@heral formula 10 R1 15 wherein [err] _have the above
signi ficances, or a reactive derivative. tgereﬁf mntﬂ a gonpound p;_the 20

1€ B and R have the above significances,
general fornula Lerr] Pre Srgggwégnkraf'groups in the compoungs of formula

I are the groups of fo:mulae“II, III, 1V, VI,'ix'and_x above,
especially those of formulae 1I, III and IV. The compounds
5 of.formulae XX-XXV above are especially preferred. In
formula XX one of rings B and C preferably signifies trans-
-1,4- 1inked cyclohexane and the other signifies_1,4-
-phenylene and in formula XXI at least one of rings B and C
preferably signifies trans-1,4-linked cyclohexane |
10 |
Further, there are preferred, in principle, those
compounds of formula I in which ning B is'saturated. i.e.
ring B represents trans-l 4~linked cyclohexane or
in the central group of formula V ring B together with ring
. _ 15 a3 represents tetralin or trans-decalin. However, in
formulae XXII and XXIII ring B canipneferably-also eignify
1l,4-phenylene. Further, those compounds of fornula.I in

2

which ring B is aromatic and R signifies_alkyl are preferred.'

20 | 2 preferably signifies hfdrogen, cyano, neehyl,
ethyl or.propyi, especially hydrogen, cyano or methyl.
R; preferably signifiee a straight-chain alkyl group
containing 3 to 7 carbon atoms or a straight—chain alkoxy
group containing 2 to 6 carbon atoms.
25 |
The compounds of formula I named in the following

Examples are examples of_preferted oompounds.



- 18 - or a suitable salt thereof, or (e) . for the manufacture of

co ds of formula | in 5 which A together with ring B signifies a x
ce group- of forrmula IV and E signifies the ester group -0-CO-, - -
est yi ng a conpound of the general formula 10 HOOC B CR 15 ~J
wher B and R2 have the above sig-- nificances, or a reactive derivative
thereof with a conpound of the general formula 20 R 1 [err]

XVII 2 25 wherein A afd 1® =have the above significances, or a
suitable salt thereof, or -19 (f) for the manufacture of conpounds of
formula I in which A together with ring B S|gn|f|es a central group of -

The compounds of formula I can be manufactured in

~accordance with the invention by

5 (a) for the manufacture of compounds of formula I in

which R2 signifies hydrogen, reacting a compound of the

general formula

10 ' _
Rle—A-
' XIv
5

15 ~ wherein X denotes chlorine or bromine

and A, B and Rl have the above sig—

nificances,' | o '

~with base or lithium amalgam and subsequently hydrolyzing
the reaction product, |

20 - or

(b) for the manufacture of compounds of formula I in
which R® signifies'cyanoy reacting a compound of formula I
in which'R2 signifies hydrogen with base and subsequently

25 with phenyl cyanate, or

(c) for the manufacture of compounds . of - formula I in

which R2 signifies a straight-chain alkyl group, reacting



formula VIIl, esterifying a conpound of the genetal formula 5 COOH [err] 10
-whergin gerr] and [err]have the above significances, or a reag ,
derivative thereof with a conpound of fornula 15 XVl above A
sal-t\a/hereof. The reaction of a conpound of fornmula XV in ag
process variant (a) can be carried out in a manner known per s
lithium |I|ithiumam de, sodium amide 20 nd the like are preferred bases.
Li quid anmonia is con- veniently used &as ¥ﬁé‘solvent when the base is
|'ithium am de or sodium am de and an inert organic solvent, preferably an
et her such as diethyl ether or tetrahydrbfuran is con- veniently used as

the solvent ing,t HRENSPIESAREFa 1&5‘7 %%HJ'% a SO
be carried out r ggm%§|velegus§ng Flt%lun1ana an1|n§?§§§ ase%eﬁigﬁlum

ani de or sodi upaggi d&di §u§§éq@@a@m|ww§eéhfﬂk§1hw&aqe Ot @‘ucsrqrra@aaa%,of
- 20 - forrmula XIV which contain a pyrimdine or pyridazine ring and

|'ithi um am de, ogodi um ami de or |ithiumanmalgamis con-

5 .
(4) for the manufacture of compounds of formula I in
which A together with ring B signifies a central group of
formula IV and E signifies the ester group =-CO-0-, esterifying
a compound of the general formula |
1o |
_ 1
o R OOH XV
15
wherein A2 and Rl have the above
significances,
or a reactive derivative thereéf with a compound.of the
20 general formula
e —C=C—R?2 -
XVI

25

wherein B and R2 have the above

significances,



veniently used for the reaction of conmpounds of formula XIV which contain
ster group. Pressure and tenperature are 5 not critical aspects.in s
t reaction. In general, atnos- pheric pressure and a tenperature  —
b en about -80C and about[err]areused. The subsequent hydrolysis is \«&/
erably carried out with water, ageuous ammoni um chl ori de sol uti on and
the like. 10 The reaction of a conpound of formula | in which [err] '
signifies hydrogen with base and-phgnyl cyanate in accord- ance with
process variant (b) can be carried out in a manner- known per se. Butyl
l'ithium |ithiumdiisopropylam de, 15 l'i thi um am de, sodium am de and the
like are preferred bases. Liquid ammonia i's conveniently used as the-
sol vent ashen suidabdec siad 4’ itheireefanP¥e or sodi um ani de and an inert organic
sol vent, preferably an ether such .as diethyl ether or tetra- hydrofuran,
i's conveniently used as the sol vent in the 20 ~remai ning cases. Lithium

- di i sopropyl ani ferred base for the actian,of _compounds whi ch
“contain )pyH:#a Ricvalil FOWB°§ﬂ§s ? ?ﬁﬁ?&ﬁ?da P sodi um ami de

f ar e
o O M bR &?‘é"a‘t%eg?% 8CH $1qR08iPg RdaLk =0 ok% 100

however f&da.ﬁ@wta'ﬁae zb%tim&1@Q0%e[ aél’tleraaéoa90Ub-céQ§ éQéeﬁiﬂ?:Eﬁ@er ic

pressure are preferre
a compound of the general formula

-

10 o
' ] 2
HOOC _..C—R. XVII
o/
15 wherein B and R2 have the above sig-
nificances,

or a reactive derivative thereof with a compound of the

general formula
20

XVIIT

25 wherein Az and Rl'have the above

_ significances,
or a suitable salt thereof, or



- 21 - The reaction of a conpound of forrmula | in which R2 signifies

hydr ggen s.wi't h base and an al kyl brom de or al kyl iodide in accordance with".
process variant -(c) can also be 5 carried out according to nethods known
per 'se, whereby the bases and sol vents referred to in connection with
process variant (b) can be used. Fbxanethylphosphorlc acid triamde is
preferably added to the reaction mxture prior to the alkylation with the
al kyl brom de or al kyl iodide. Atnos- #2019 pheric pressure and a
tenperature between about [err] and the reflux tenperature of the reaction
m xture are con- venlently used. The esterification in accordance with

process varlan g ?$§§ and &f) can_be carried out_in a manner known
per se. Reacti )derl 8ckurgsof: copgpaunds o&/ foamylady 30X are

ot orml 20, vEh K iShed R B ShgrE st SR PR s “Gohere as}%‘iuﬁ" Cf"“"' )
Iy th I
SoaCcan b oAl wRy Egi!é%%ﬁ&;fﬂ?t " Rolpelia e R et

of a stronggacid (e.g. sulphuric acid or hydrohalic acid) in the presence
or absence of an inert organic solvent. A further nethod is, for exanple,
the 25 reaction of an acid chlorid mnth an aIc hol in-the presence of an
i nert organic solvent 'such as, fo § OH '

XIX

10

wherein a8, a? ang r? have the above

% . significances,
. or a reactive derivative thereof with a compound of formula

15 'XVI above or a suitable salt thereof.

The reaction of a compound qf formula XIV in accordance

with process variant (a) can be carried out in é manner
known per se. Butyl lithium, lithium amide, sodium amide

20 and the 1like are-preferred bases; Liquid ammonia is con-

| veniently ﬁsed_as the sdivent when tﬁé base is lithium amide

or sodium amide and an 1nert'o£ganic soivent, preferably an
ether such as diéthyl ether or tetrahydrofuran, is con- |
veniently used as the solvent in.fhe remaining cases. How-

25 ever,.the reactioh can also be carried out :educﬁiveiy using
lithium amalgam instead of base. 'Lithium amide or sodium

amide is convehiently used for the reaction of compounds of



g tetrahydrofuran,.dihethylfornanide, benzene, cycl o- - 22 - hexane
rbon tetrachloride and/or an acid-binding agent (e.g. a pyriding). ,
ver, the esterification of a car- boxylic acid with an al cohol in the

-presence of NN -di- 5 _ cyclohexyl carbodiim de and : o/
4- (dimethyl'am no)pyridie is preferred. Tenperature and pressure are not
critical; in general, these es;eri%iqgtions are carried out at atnos-
pheric pressure and a tenperature between roomtenperature and the boiling

point of the esterification mxture. The 10 acid halides and anhydri des
can beegéepared I n a manner known per se; _for exanple, acid chlorides are

obt ai nefioryula¥iV idhich eoRtalR M EYRLBLIENG) 9 RIIGATHIR F40%hi or i de,

phosphorus pent achlorjde, thionyl chlorid d, the like and anhydri des are-
obt ai neiF“Ey&&éﬁ‘?’Fr@meg%' c%‘?‘#’g%%o?%ﬂ‘% %mium yﬁ"ﬁ‘\f%ﬁ?ét ¢ Sfhydri de,

acetyl chloride I I f t dkese T to of the
corrpoun‘ﬁ%ng?ﬁgg‘( nﬁ’%%&fr @a%;dg t:géeélf:?{.f%r?t_ er%%. Th élf] %‘gﬁﬁ an}ggpw th
‘Pr 0Ces SNkt s6&3 ddoup | U L Nand Nediipr N er in
whi-ch Zvﬂﬁh%é%n %‘haa:\‘/??ﬁée}a%%?}?si ;ﬁﬁ%g:néces, Y staén%ls for r%:éorri ne or
i Od%ne ﬁktsé Ecbtoval | #spéces ron gthiS heddceldy] JIPUfertardin) nitigos=to 7
carbon atons. : ' -

: pheric pressure and a temperature between about -80°C and

about 0°C are usgd,. The_sﬁhsequent hydrolysis is preferably
carried out with water, aqeﬁous_éﬁmonium chloride solution
and the like.
10 -
| ‘The reaction of a compound of formula I in.which'Rz'

signifies hydrogen with_basé and phenyl cyanate in accord-

C

ance with process variant (b) can be carried out in a manner
known per se. B'utfl lithium, lithium diisopropylamide,

15 lithium amide, soﬁium'ahide and the like are pfeferred bases.r
Liquid ammonia is convenienﬁly.uséd as the.solveht when the

| base is lithium amide or sodium amide and an- inert organic

solvént, preferabiy'ah'éther such as dietﬁyl ether or tetra-
hydrofuran, is cghveniehtly used as the solvent in the

20 remaining cases. Lithium diisopropylamide is thg pxefer:ed
base for the reactipn bf.céﬁpounds which contain a pyrimi-
dine or pyridazine ring and lithium amide or sodium amide is
‘the pfeférred baée fof the reacﬁion of compqunds which con-
tain an ester grbup. Teﬁperature and pressufe are not

25 critiéal;. in general, hbwevér, a temperature_between about

-80°C and abouf -40°C and atmospheric pressure are pfegérred.



25 - 23 - Schene 1 [err] ’ XXVILT [err]

XXIX [err] [err] B [err] XIV 1) Base 2) HO 2 [err]

[errl.[erx] or [err] 2) H30 ortaHrMe[eH] Céi;

[errY— la 1)Base 1) Base 2) [err]

[err] IDb
fornmul a XXVIH

10

_ I C - 24 - |f the conpound of
contai ns an ester - 21 - :

The reaction of a compound of formula I in which R2
signifies hydrogen with base and an alkyl bromide or alkyl

iodide in accordance with process variant (¢) can also be

carried out according to methods known per se, whereby the
bases and solvents referred to in connection with'process
variant (b) can be used. Hexamethylphospnoric-acid triamide
is.preferably added to the reaction mixture prior to the
alkylation with the alkyl bromide or alkyl iodide.' Atmos-
pheric pressure and a temperature between about -45°C and
the reflux temperature of the reaction mixture are con-

veniently used.

The esterification in accordance with process variants

- (4), (e) and (f) can be carried out in a manner known per se.

Reactive derivatives of the’ ‘acids of formulae XV, XVII and

' XIX are the acid chlorides, bromides and anhydrides.

~ Sulitable salts of the alcohols of formulae XVI and XVIII

20

are, for example, the alkali metal salts, especially the'

 sodium salt. The reaction of an alcohol and a carboxylic

acid can be carried oﬁt, for example, in the presence of a

catalyti¢ amount of a strong acid (e g. sulphuric acid or

a hydrohalic acid) in the presence or absence of an inert

25

organic solvent. A further method is, for example, the
reaction of an acid chloride with an alcohol in the presence

of an inert organic solvent such as, for example, diethyl

ether, tetrahydrofnran, dimethYIformamide, benzene, cyclo-



gryouy, then this is reductively cleaved during the reaction with

di4Spbut yl al um ni um hydride. Accordingly, in this case 5 the reactiwon is
c;-ﬁ’ed out using a correspondi ng cyano- -al.cohol or a correspondi ng —
‘cyano-carboxylic acid as the starting material and then the al dehyde o
obtained is esterified in a manner known per se to give the conpound of
formula XXI X. 10 The conpounds.ofgjoroula XI'V which have no ester group and
no pyrimdine or pyridazine ring can, for exanple, also be converted
directly into conpounds of fornula Ib using butyl Iithiumand subsequently
phenyl cyanate. Further, the 15 conmpounds of formula XV can, for '
exanpl e, al so be converted directly into conpounds of fornmula Ic using

sodi um hekanei or agavbon tetirachhdkide bandiore an ad¢ikd+bindinke. agéret conpounds
of formula | which contain a pyrimdine 20 or di oxane ring can al so be
nmanuf ac{@rgd byPY¥$§$¥9)int$€"eﬁ%€ir@P@fﬁﬁ%ﬁ%&@i@#ﬁi@ﬂcﬁﬁ)%uﬁﬂE?FsequeEtly
formng, the heterocyclic ring, Exapples of such reactions as_well as the

pr epar aPPEALLF ?ﬁggcﬁ%55uﬁﬁsgbﬁggéifiﬂeﬁ?ﬁO@Gﬂﬁ%ﬁﬁF)9é6ﬂ(¥f2911he conPoungs
of” gorr ' L hswWhi Lo § h en)_are outline

I n ch%égoﬁﬂiﬁgﬁi#ﬁ?ﬁ& B%tﬁ%[‘%erﬁ*g%ﬁif%%g‘%f fi cances and
Ts denopgdrbffed: | OfdhpéfSitre and pressure are not critical; in -

genefal; these ésterif;cations are carried out at atmos-

pheric pressure and“a'tempéféture betweeh room temperature
and the boiling point of the esterification mixture. The
10 acid halides'aﬂd.anhydrideé'can bé.prepaféd_in'a manner
known per'se; for example, acid chlorides are obtained by
reacting the corresponding acid with phosphorus trichloride,
phosphorus penfachlqride, thionyl chloride and the like and
anhydrides'are pbtainedlby-réacting the corresponéing acid
15 with acét;c anhYdride, aéetyl.chloridé. ethyl chloroformate
and the like. - S |

The preparaﬁion of the compounds_of formula XIV and
their further reaction ih accordénce with proceés variants
20 (a)=(c) is illustrated in Scheme 1 hereinafter in which A,

1 ana x have the above significances, Y stands for.

B, R
bromine or iodine and R signifies a straight-chain aikyl

group containing 1 to 7 carbon atoms.

25



- 25 - Schene 2 HN CH

[err] [err] N
[err]: v [err] XXXI [err] MyBr [err]
[err] [err] 4) OH HOOCL [err] [err] 2) Pyridinium dichromate XXXI V
[err}Serr] _ [err] XXXVI
XXXVI | - 26 - The conpound of forrmula XXXV can be prepared starting

only fromthe conpound of formula XXX, b

conmpound whi ch contai ns the nethoxy-

Rl ——A-

l)Base

R1—A-

Ib

=C—CN

!E also fromthe correspondi ng

Scheme 1

XXVIITI

1) [(CH,),CHCH,] AlH
CHZC].2 or CGHSCH

_ 3
2) 330@ or tartrate

XXIX
CH-——CX2, XIV
1) Basé
P
Ia

Rl——A

Ic

;ég

C==C—R



arbonyl group in place of the cyano group. In order to proceed to the
@Eﬁ nds of formulae XVI and XVI1 in which[err]signifiescyano or al kyl,

_ r-,rpounds of formulae XXXIV and XXXV are reacted with base and phenyi--
10 ~cyanate or an al kyl brom de or alkyl iodide in analogy to process o
variants (b) and (c) described above. It is, how ever, also possible
firstly to esterify the conpounds of fornmulae XXXIV and XXXV in anal ogy to
process variants (d)- -(f) above Zhda subsequently to introduce the cyano or
al kyl 15 group. 2 Further, the conpounds of formula XVI in which R
signifies hydrogen or al kyl can be prepared by converting the hydroxy group

of p-hydroxybenzal deh de or - oxxﬁﬁglohexane ar boxal dehyde
Ljn}}odthetetraﬁéoﬁ"lﬁ) %@m& )g“&éﬂ:;u %‘ eg with

I hydr ran i t t | phonic.
acid), $ %$PbdﬂV§?t e?%h %aﬁ%ﬁgn aﬁﬁ@ifﬁebggégggéﬂan
anal og tﬁm§¥§§ t i lting
conpou(r}(%j?vm t amﬂ e.g. aqxﬁie%(sil su ﬁﬁéurl c acl ggﬁiﬁg’org?r %tﬁosclegg\%e of f the
tets ahyﬁi&&pﬂémioxgrwmarned Dt dsi!nlg Al lespdesponadinde kydno-and

trans-4-(1-al kynyl) -
-alcohol or a corresponding cyano-carboxylic acid as the

starting material and then the aldehyde obtained is esterified
in a manner'known per‘ee to give the compound of formula
XXIX. | |
The comgdunde of formulaIXIV“which_have no ester group

and no pyrimidine or.pyridezine ring can, for example, also
be converted directly into coméounds of formula Ib using =\
butyl lithium and subsequently phenyl cyanate. Further, the

15 compounds of formula XIV can, for example, also be converted
directly into compounds of formula Ic using sodium amide in
'ammonia and an alkyl bromide or alkyl iodide.

The compounds of formule I which contain a pyrimidine
20 or dioxane ring can also be manufactured by firstly intro- '
ducing tne acetylene group and subsequently forming the

: heterocyclic_ring. Exemples of such.reactions as well as
| the preparation of'the componnds of formulae XXXIV and XXXV

| (L.e. the compounds of formulae XVI and XVII in which R2
25 signifies hydrogen) ere outlined in Scheme 2 hereinafter in
which B and R;]have the above significances and Ts denotes |

the p~tosyl group.



cycl ohexanecar boxal dehydes can al so be prepared, for exanple, by converti
the formsl group in p-(diethoxynethyl)- 5 - benzal dehyde or

trans- (di et hoxynet hyl ) cycl ohexanecar box- al dehyde into -an al kynyl group '
an awal ogous manner to Schene 1 and then hydrolyzing the acetyl group (exg :
wi t h agueous sul phuric acid). The resulting al dehydes can then be converted
into the corresponding 1, 3-di oxanes in an 10 anal ogous manner to Schene 2.

or can be oxidi zed by Jones' oxidati ol 2§ g ve conpounds of formula XVII in
which R signifies hydrogen or alkyl. Further, 4-iodophenol can be converted
wi th ethynyl- 15 -trinmethylsilane in the presence of

bi s- (triphenyl phosphi ne) - -palIadiugbékﬁgr%;chloride copper (1) iodide and
triethyl- amine into p-[(trinethyls nyl'l phenol-.~ Thi's* conpound can
then be reacted further; for exanple w th potassium hydroxide in _

met hanol /water to give p et hynyl phenol (the 20 conpound of formula XXXV
in which ring Bis aromatic) or with nmethyl lithiumin o
tetrahydrofuran/hexanethylphosphorlc acid triam de and phenyl cyanate to
gi ve (p-hydroxyphenyl)- propiolonitrile (a conpound of "formula XVI in which
ring Bis aromatic and R signifies cygno)eB®5 The nitriles of formula

XXVI1l are for the nost part known oOrr be prepared in anal ogy to known
ds. Th
conpounds e N N cnoczﬂs HQL |
| R \ =CH e HC1l° C==CH
_ . NaOCH3 o ) _ o
- o o HoN XXXIT

I 1)BC1/C,HOH
2) wH, '

e —————— N
2) Li-Hg : c o
(N . T XXXT
1) 2 CH_MgBr -
Hooc—.—

3@
ll) LialH,

4) OH

2) H30
2) Pyr1dlﬁzum dxchromate

3)!:!1-'Cl-'(36 4'COOOK
l)R -CH (CH OH)
=c 2" "2
C=C -
- - “TsoH |
Z)Cryst.




- 28 - preparation of the remaining conpounds of forrmula XXVIII is .

118 ated by Schenmes 3-12 hereinafter in which B and R have the abave .
- Si cances,- ring C stands for 1, 4-phenylene 5 or .

trans<li, 4-di substituted cycl ohexane, R signifies a straight-chain aIkyh~J
group containing 1 to 8 carbon atons, Ts signifies the p-tosyl group and

the broken line (----- ) indicates that one of the bonds denoted thereby is
a doubl e bond. 10. - 29 - Schemg 3 1) [err] - [err]

2) CdR2 3) Huang-M ni on XXXVI |

XXXIX 1) [err] 2)[err] [err] [err] [err] OOH " [err]

[err]

The compbund of formula XXXV can bé prepared Starting
not only from the compound of formula XXX, but also from
the corresponding compound which contains the methoxy-

5 carbonyl group in place of the cyano group.

In order to proceed to the compounds of formulae XVI

and XVII in which R?

signifies cyano or alkyi, the compounds

_ . of formulae XXXIV énd-xxxv are reacted with base and phenyl

10 cyanate or an'alkyl bromide or alkyl iodide in analogy to
process vaiiants (b) and (c) described above. It is, how=-
ever, also possible firstly to esterify the compounds of
fo:mulae XXXIV and XXXV in analogy to process variants (d)-
-(£) above and subsequently to introduce the cyano or alkyl -

' 15 group.

Further, the compounds of formnIAIXVI in which R2
signifies hydrogen or alkyl can be prepared by convérting
the hydroxy group of p-hydroxybenzaldehyde or trans=-4-

20 -hYdroxycyclohexanecarboxaléehyde'1nto the tet;ahydroPyranyl-
oxf group in a m&nner knawn'per se (é.g. with dihydropyran in
methylené chloride in thg“presence of p-toluenesulphonic acid),
Ehen converting the'fbrmyl groﬁp into.an alkynyl group in an
analogous manner to Scheme 1 and finally hy@rdlyzing the

25 resulting compound with acid (e.qg. adueous sulphuric acid)
| in order to cleave off the tetrahydropyranyl group.



XL 1) [err] _ 1) [err] 2 [err] 2
3) KH - ' 2) NH3 4) Crys t. 3) [err RCH2
COOH XLIl XLIl 1) [err] 2) [err] [err] 3) [err] RCH2

CN XXV -30- Schene 4 d CC ' VL [err]

[err] [err] [err] ' : VLI [err]

-27 -

p-(l-Alkynyl)benzaldehydes and transf4-(l-alkynyl)4
cyc1oheXanecarboxaldehydes can also be prepared, for example,
by converting the formyl group in é-(diéthoxymethyl)- |
5 benzaldehyde or transé(diethoxymethyl)cyclohexanecarbox-
aldehyde intb an alkfnyl group in an analogous manner to
Scheme 1 and then hydrolyzing the acetyl group (e.g. with
aqueous sulphuric acid). The resulting aldehydes can thep
be converted into the corresponding 1, 3-dioxanes in an
10 analogous manner to Scheme 2 or can be oxidized by Joneé'
- oxidation to give compounds of formula XVII in which R2

signifies hydrogen or alkyl.'

_ Further, 4-ioéophenol can be converted with ethynyl-
15 | -trimethylsilane in the presence of bis-(triphenylphosphine)-
| -palladium (II) dichloride, copper (I) iodide and triethyl-
amine into p~-[(trimethylsilyl)ethynyllphenol. This compound
can then be reacted further; for example with pdtassium- |
hydroxide in methanol/water to give p-ethynylphenol (the
20 conmpound of formula XXXIV in which ring B is aromatic) or
with methyl lithium in tetrahydrofuran/hexamethylphoséhoric
acid triamide and phenyl cfanate to give (p-hydroxyphenyl)-
propioclonitrile (a compound.of formula XVI in which ring B

2

is aromatic and R signifiés cyano).

The nitriles of formula XXVIII are for the most part

known or can be prepared in analogy to known compdunds. The



2) [earr] N(C2H5)3, cat. (Stetter) [err] 1) [errj 2) Pd CN VLIII . - 31 -

Sc 5 [err] _ [err] IL L -
LI .Jerr] 1) [err] 2) [err] 2) [err] 3)

[errT 3'[err] _ [err] L : _
L1Il [err] NaOH 2 [err] 3) [err] , 2) [err]
reflux . - . 3) Rosennund [err] [err] -OHC

N LI - 28 -

preparation of the.remaining compéunds of formula XXVIII is.
11lustrated by Schemes 3-12 hereinafter in which B and R'
have the above Sign;ficances, ring C stands fdr 1,4-phenylene
5 or trans-l,4-disubstituted cyclchexane, R signifies a
straight-chain alkyl group containing 1 to 8 carbon atoms,
Ts signifies the p-tosyl group and the broken line (====-)
indicates that one of the bonds denoted thereby is a double
bond. | | | |

10



[err] (Wttig) [err] H2/Pd [errj :

- Schene 6 [err] err] . @
[err] (Wttig): LVI 1) [err] 2 ) [err] 1) [err] Cl( 8
[erry—2 .2 Jerr] [err] LVIT LVIIIT [err] [err] 1 [err]
[err] [err] [err] ' [err] [err]

- 20 -

N LV =

Scheme 3
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XXXIX

>
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LIX ' LX [err] R

[ er [err] Pd [err] : [err] LXII - 33 - &
Sch Y [err] [err] [err]: . [err] -~
[err k ' . : : . LXI \"o
[errN_/ xylene reflux 1) [err] [err] - N
[err] LXVi : _ 2
LXV 1) [err] 2 [err] [err] -= 30 = LXI X LVI'I _
2) pyridiniumdichronate _ - LXX [err] 2) Cryst
| - Scheme 4
Cioc VL
l A1c13
CH =CH,
CLCH,CH,CO N _ VLI
| -/
1) N](_CZHS)B
2) R™=-CHO _
(Stetter)
VLII

VLIII




HaCHy

Br 2) [erri

[err] LXX 34 Scheme 8 1) [err] LXXI |
LXXIEl [err] [err] 1) NaOBr OOH 2)[err] [err] 3) cryst.
LXXV LXXI'V 1) SOC12 2) [err]
R LXXVI1- a 1) SOCL12 LXXVI o '
[err] p-[err] 1 [err] LXXVII
LXXVI | | ' '
- 31 -
Scheme 5
R- OOH CH
: 300C OOH
IL. o LII
1) Lialm 1) soci,
o 2) NE,
2) H3o 3
. POC:l3
R! Ho OH CHg ooc—._.,
o L | LIII
~ 1) cB
T4s (CgHg) 3P 1) NaoH
2) (CGHS)3P' Xylene 2) SOClz .
reflux 3) Rosenmund
R

®
CHaP ‘caﬂ_s’sa’-‘e *+ OHC N
. LI . XXX

I(CH3)3co¢H3

,(CH3)3COK
(Wittig)

1 H,/Pd



35 - Schene 9 1) Pyrrolidine 2) [err] LXXIX ' 3) [err] LXXX 1)
ef ) [err] 1) NaCN 2) [err] LXXXII

) [err] 2) [err] 3) Cryst. 2) NH3 LXXXI || ' 3) [err] 65
, LXXXIV. - - 36 - Schene 10 R | [err]
- 32 =
Scheme 6

. E s) pca 5C00C, 35]®B:e ' _ o
OHC N €, 00CCE=CE N
) _ (wittig) W | .

XXX
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LVIII .
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LXXXV [err]— [err] [err] 2 2 5 Zn dust
(Ref er matssky) [err] o0 || [err] [e
EX)Z(;(\LE/Ier{]er?% %E:H 3 [err] [err] LXXXIX 1) [err] 2) [err] 3) [err
-37 Schenme 11 1) Pyrrolidine

- 33 =

Scheme 7

ata Y (T
" Lxrer _

LXIv
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2) [err] 3) [err]  xall xd

3)/[en] 2) [err] 1)[err] - Jerr] OHC ‘ W »
Lerf | XCIv 1) [err] 2) lerrl~
lerk] [err] 3) [err] pyridine [err]2-1 Rfr, Li2CuCl4 : _ o/
N b2 2 4 TsOCN 2 VC 4 -3 -
VCl I [err] 3 [err] [err] [err] 1)
[err] 3) [err] [err] [grg} YCIII b [err] :
: | _ Scheine 8 , ' |
: ' '- 1,@,.0
- L) [(CgHg) ,PRT] ™ Br
- -
- 2) HZ/Pd ' ' R1 _
LXXIT | - LXXIII B
' CH3COC1,
A-.I.C:l3
1) NaOBr
OH  )5,0@
K OCHq,
LXXV | : LXXIV
1) socl, ' .
2) NH, . - - __/COOH
3) CqHgS0,Cl /“‘
o | - &t
o LXXVII a :
1) SOCl2
-2) NH3

3) 0685802Cl

_ p-CH3-CGH 4-SOZCI-12NC’ :
(CH,) ,COK .
: R1 3’3 R1. .

LXXVII N LXXVIII




-38 - Schene 12 [err] _ COX 1) [err] R

I v J CBH - 2 5 [err] [err] Pyridinium.
[err] chlorofornate _ pyri di ne [err] [err]
[err—err] [err]

3- Benzyl - 5- ( 2- hydroxyethyl) 4-methyl -1, 3-thiazoliumchloride is the
preferred catalyst in the reaction of the conpounds of fornulae VLI ang
according to Stetter. 5°1n the Wttig_reaction for the preparation of the
conpounds of fornmula LIV it is possible fo start either fromthe conpounds
of formulae XXX and LI (as described in Scheme 5) or fromthe corresponding
conpounds in which the 10 reactive gigepamede i nterchanged, i.e. the fornyl
group is situated on ring C and the group -CH2P (C6H5)3 Br is '

1) pyrrolidine O
2) CH ,=CHCOCH,, Al
3) CH3COOH/CH ,COONa
| LXXX
1) ni/Nm,
2) NH4C1
N -
l) NaCN O
—/ R! 2) poci, Al
LXXX1T o LXXXT
'1) KOH
2) HZ/Pd
3) cryst.
1)-soci, N
—————————
. _ 2) NH3 H1
LXXXIIT - 3) CgHgSO,CL

LXXXIV



~formula | or inthe formof mxtures with other ‘liqui

situated on ring B. If one of rings Band Cis aromatic and the other is
saturated, the Wttig reaction is preferably carried out using conpounds -
whi ch have t he formyl group on 15 the saturated ring and the group :
\C6H5)3 Br on the aromatic ring. Those conpounds of fornmula XXV I\{J
h A and ring B together represent a central group of fornulae

can al so be prepared in an anal ogous manner. The starting naterials
for the Wttig reaction are convepiently 20 prepared in this case from
the corresponding nitril.es, for exanple by reducing the cyano group to the
fornyl group using diisobutylalum nium hydride and optionally further
reduci ng the fornyl group t @dnamegrn@up - CH2OH using |ithium al um nium
hydride in tetrahydrofuran &nd subsequently 25 - proceeding in analogy to

~Schene 5. The al dehydes .of fornulae LXVI and LXVIII can al so be obtained
fromthe correspondi ng carboxylic acids by reaction with thionyl chloride
and subsequent Rosennund reducti on. -40 - The conpounds of fornula I can

be used in the formof mxtures consisting of two or- nore conpounds of
d rys %Illne or 5

@f 1R OStbst ances

LXXXVI

~non-liquid taI line substances such as, for exanpl
from_thgl §c H"Js bases azoben \
‘ gt "
. LXXXV _ cnsooccocl

B .
rcnzcooczns

Zn dust
(Reformatsky)

LXXXVII

Xc

LXXX1IX




azoxybenzenes, phenyl benzoates, cycl ohexanecarboxylic acid phenyl esters,
cycl ehexanecar boxylic acid cycl-ohexyl esters, biphenyls, terphenxls

phenyl cycl ohexanes, cinnamc acid 10 derivatives, phenyl pyrim di,
di pheryl pyri m di nes, cycl ohexyl phenyl pyri m di nes, phenyl di oxanes,

2-cycl ohexyl - -1-phenyl ethanes and the |ike. Such substances are
person. skilled in the art and many of them are, nore- over, co ly .
‘avaisabl e. “15 The anount of the conpounds ¥ Yornmula | in the mix- tures

‘provided by the invention can, in general, be chosen according to desire.™
For exanple, the m xtures provided by Hhe izﬁﬁntion can consi st of two or
nore conpounds of 20 formula I. T =s provided by the invention
con- veniently contain at |east about 1 weight % of conpounds of formula I.
"Further, the m xtures provided by the invention can 25 contain suitable
optically active conpounds (e.g. optically active biphenyls) and/or

di chroic colouring substances (e.g. azo, azoxy and anthraqui none col ouring
subst ances) . - 41 - The amount of such conpounds is determnined by the
solubility and the desired pitch, colour, extinction and the like. The

1) Pyrrolidine
2) cm,=c8 cock,

>
- ' 3) caacoon/caacooua xcz;z
_ : XCII : _ : . _
) Li/ uu3/(c33)3cox
2) NB4C1
N
1yC(c_8.) PCH, OCH fD c1
6 5'3
l .
OoBC (cn3) jCOCH, (CBy)COK - xerv
1) Nann‘,l 2) 8,0
xoa/cn oRB
2) B,0

3) T3C1opwr1dzne

RlMger, Li CuCl,

bzw. :
- — |
. LiAlH, ¢ R =CH.) C e
4 {for 3 ' verx
~cE,coc1 '
AlclL,
cocE, : cocs

1) nz.nh/1120

3
2) B ,CzO
2774 gt

3 xou/cnaon.o°c , VCIII a

. VCIII b



anount of optically active conmpounds preferably anmobunts to 5 about 4
wei ght % and the anount of dichroic col ouring substance preferably anounts
t o7at \nost about 10 weight % The manufacture of liquid crystalline :

m s and el ectro-optical devices containing one or nore conpounds of\Z0
fo | can be carried out in a manner known per se. The invention is

al s oncerned with all novel com pounds, m xtures, processes, uses and
devi ces as described herein.- 15, 3g-.42 - The manufacture of the conpounds .
provi ded by the invention is |IIustrated in nore detail on the basis of the

- foll owi ng Exanpl es. The abbreviations used for phase 5. transitions have the
followi ng significances: C stgdimd X2 crystalline phase, S stands for
snectic phase, -N stands for nematic phase and | stands for isotropic phase,
and t.p. denotes a transition point between two different I|qU|d

crystal line phases. ~denotes the viscosity (bulk viscosity). 10 Exanple 1
A solution of 2.60 g of 4-(2,2-dibronovinyl)-4'- -pentylbiphenyl in 50 ni
of absol ute tetrahydrofuran was '

‘l) NaoBr

—p
2) 3-375f¥ Rt

3

BE, 1) cicooc, B,
N(C235)3

7Pyridinium- _ 6BSSOZCL

chloroformate ' pyridine




15 pl aced at -[err]in a sul phonation flask under argon gasifi- cation and
treated within 5 mnutes with 14.5 m of a 1.2N solution of butyl lithium-..
i n hexane. After conpletion of the addition, the m xture was warned to -1QC
withier 10 minutes and then, after renewed cooling to -78C, treated w th-

20 solution of 1.5 m of phenyl cyanate in 10 m of absolute
tetrahydrofuran. The m xture was subsequently stirred at -780C for .
further 30 m nutes, then poured into 10@qgnl of water and extracted t
times with 100 m of diethyl ether each tinme. The organic phases wer®
washed twice with 25 50 ml of water each tine, dried over magnesium
sul phate and concentrated. Low pressure chromatography (0.5 bar) of the
residue (2.51 g) on si-4Berzygels-Viz~hydewxpethell)cwetlebyl-1; 348hiazdh Bihy
acet at e/ petrol eum et her and subsequent recrystal- lization from nethanol
gave 1.02 g (3d¥vhoxdide 43ﬂmetprezferrbdphanyﬂ.ys):pinpthéoneacti@nasf the

col ourless crystals ( urlty 99. 6 err p. (N-1) [err].
The 4-(2, 2- mlﬁQﬂHRHq%% A%Eﬁeﬁyﬂ £§8da§§°¥ﬂ §t§9t$hgtharer|a

was preparsed as follows: 10 (a) A sol ution of "6.23 g of
- pentyl -4- cyanobi phenyl in 50 m of absolute t ol uene was pl aced at[err]ln

a i phonat | on 11 a5k #41ale F4400q38REREEH' Br Ul PEGAESNELAD Be 141 N1 o5
compounds of formula LIV it is possible to start either |

from the compounds of formulae XXX and LI (as described in
Scheme 5) or from the corresponding compounds in which the
10 reactive groups are interchanged, i.e. the formyl group is
situated on ring C and the group -C322+(c635)3 Br is
situated on ring B. If one.qf_rings B -and C is aromatic and
the other is saturated, the Wittig reaction is preferabiy
carried out using compound; which have the'formyl group'on
15 the saturated ring and the group'-CHzP+(CGHS)3 Br on the
aromatic ring. Those compounds of formﬁla XXVIII in which
A and ring B together represent a central group of formulae
IX-XIII can also be prepare@ in an analogous manner. The
starting materials for the Wittig reaction are conveniently
20 prepared in this case from the corresponding nitriles,-fbr
example by reducing the cyaho group to the formyl group
using di;sobutylaluminium hyd;ide and optionally further
reducing the formyl group to the group -CHon using lithium
aluﬁinium hydride in tetrahydrofuran and subsequently
25 proceeding in analogy to Scheme 5.

The aldehydes of formulae LXVI and LXVIII can also be
obtained from the corresponding carboxylié acids by reaction

with thionyl chloride and subsequent Rosenmund reduction.



wth 27 n1 of a 1.36N solution of d||sobutylalun1n|un1hydr|de I n toluene.

Af \.conpl etion of the addition, the mixture 15 was stirred at room -
te ature for a further 22 hours then poured cautiously into 50 m of I N
sul phuric acid and extracted three times with 100 m of diethyl ether eaeM
ti me. The organi c phases were washed once with 50 ml of IN sul phuric acid
and twice with 50 ml of water each time, 20 - dried over magnesium sul phate
and concentrated. Low -pressune‘nﬁnonatography (0.5 bar) of the oily
residue (6.0 g on silica gel with 10% ethyl acetate/petrol eum ether gave
5.86 g (93% of 4-fornyl-4'-pentyl bi phenyl as a col our- |ess viscous oi
(purity 99.7@@. Rf -val ues [tol uene/ethyl 25 acetate (19:1)]: educt O0.49,

product 0. 28. comgd éﬂd c{i‘mﬁli]%% %aq{ HePls@ldl Q%0 TN 2Ben B£1S0 M of

met hyl ene chlorlde ace I na sul phonati on - 44 - flask under

ar gon gafkures Ié&hﬁ&iﬂgaas@mtdr adreTictipdundst b fomullact ok 12.1 g
of triphenyl phosphine in 50 m of nethylene chloride. After conpletion of

the addisitire fdwm of m:lmrarmigm rother diquildicrys taddinei owed at[err]for
-a further 5 mnutes and then a solution of 5.80 g of 4-fornyl-

-4'S pemqn-blmlcmwlﬂne)fsummqme saicho @isde SRxs exaapdedr vp\thse Wit hin

10 mnutes. After stirring at[err]for a
substances from the classes of Schiff's bases, azobenzenes,

azoxybenzenes, phenyl benzoates, cyclohexanecarboxylic ac;d
phenyl esters, cyc‘lohexan‘ecafboxxlic acid cyelohexyl esiers,
biphenyls,-terphenfis; phenylcyclohexanes, cinnamic acid

10 derivatives;-phénylpyrimidines, dibhenylpyrimidines;_ '
cyclohexylphenyléyrimidines, phényldioxanes, 2-cYclohexy1--
-l-phenylethanes and the like. Such substances are known
toia'pe£50ﬂ'skilled.in the art and many of them are, more-
over, commeréially-ava;lable..

15 |

The amount of the compounds of formula I in the mix~

tures provided by fhe inventioﬁ'can, in.general; be chosen
according‘tb desire. For example, the mixtures provided'
by the invention can consiét of two or more compounds of

20 formula I. The mixtures provided by the invention con-
veniently contain at least about 1 weight % of compounds of.

formula I.

' Further, the mixtures provided by the invention can
25 contain suitable optically active compounds (e.g. optically
active biphenyls) and/or dichroic colburing_substances

(e.g. azo, azoxy and'énthraquincne colouring substances).



further 45 m nutes, the yeIIOMForange m xture was poured 10 into 1000 il .

of hexane and the precipitate which thereby separated was filtered off L
(rinsing with hexane). The concentrated filtrate was digested with 400
ane)

of hexane, left to stand at[err]for18 hours, filtered (rinsing with he

and the filtrate was concentrated. Low pressure 15 - chromatography (0.5
bar) of the residue (9.8 g) on silica gel with hexane gave 5.15 g (55% of
4-(2, 2-di bronovinyl)- -4'-pentyl bi pheryklas col ourl ess crystals (purity
99.1%; mp. [err] 20 The foll ow ng conmpounds can be manuf act ured
in an anal ogous manner: (4'-Propyl-4- blphenylyl)proplolonltrlIe

(4" -butyl -4-Dbi phenylyl)propiolonitrile, 25

(4" -hexyl - 4- binte rutlotntp oFDistlchN coipb@nds is determined by the solubility
(4' - heptyl - 4-bi phenyl yl )propiolonitrile,
(4' - et hoxy- 4- Egheiing desdred pildchtr cbdpur, ex#fnction and the like. The

(4" - propyl oxy-4-bi ph |yl )propiolonitrile,
(4' - butyl oxy- 4ms mﬁ/ PP cadiLy| émtﬁ-mel gompounds preferably amounts to

Ejﬁgﬂ;?’g%y@i@%ﬁgﬁyﬁwmp O t%&nbg%ﬂc@roic colouring

~substance preferably amounts to at most about 10 weight %. .

The manufacture of liquid crystalline mixtures and
elect:o-optical devices containing one or more compounds of

10 formula I can be éarried out in a manner known per se.

The invention is also concerned wifh all novel com-
pounds, mixtures, processes, uses and devices as described
herein.

15



I .
4-\ R
pl aced i

anal ogous manner to Exanple 1, a solution of 10

was warnmed to -[err]Jwithin 10 m nutes, then poured into water and- 15
ted wth di-ethyl ether. The organic phases were washed with water

extrac

and saturated sodi um chloride solytion, dried over magnesi um sul phate and

concen
hexane
bi phen
(N-1)

manner :
- 4-et
4- ethy

trated.- Low pressure chrond o@raphy of the residue on silica gel

and recrystallization from nethanol gave 4-ethynyl-4'-pentyl -
yl as colourless'crystals (purity 99. 5% ; n1p (C-N) [err], cl

25 4-Ethynyl -4" -propyl bip butylblphenyl
Ehﬂﬁhtionhiéyhmlﬁbeﬂated4iﬁth&ﬂé'déhabrpéﬂ|€h@h@ﬂ§is of |

20

P
[err]. ORpO | n anal ogous
Ehs ha},he%eara BpOHA enyl ot e% £4 ekl | Ehé

nyl -4' - et hoxybi phenyl, 4- et hynyl -4' - propyl oxybi phenyl,

the following Examples.' The abbreviations used for phase
transitions have the following significancesz C stands for

'crYstalline phase, S stands for smectic phase, N stands

10

15

20

25

for nematic phase and I stands for isotropic phase, and t.p.
denotes a transition point between two different liquid

crystalline phases. } denotes the viscosity (bulk viscosity).

Example 1

A solution of 2.60 g of 4-(2,2-dibromovinyl)=-4'-
-pentylbiphenyl in 50 ml of absolute tetrahydrofuran was

‘placed at =-78°C in a sulphonation flask under'argoh gasifi-

cation and treated within 5 minutes with 14.5 ml of a 1.2N
solution of butyl lifhium in hexane. After completion of the
addition, the mixture was warmed to -10°C within 10 minutes
and then, after renewed'cooiing to =78°C, treated with a
solution of 1.5 ml of phenyl cyanate in 10 ml of absolute
tetrahydrofuran. The ﬁixtufe was subeequently stirred at
-78°C for a further 30 minutes, then poured into 100 ml of
water and extracted three times with 100 ml of diethyl

ether each-time. The orgenic'phases were washed twiee'with

50 ml of water each time, dried over magnesium sulphate and

concentrated. Laﬁ-pressure chromatography (0.5 bar) of

the residue (2.5l g) on silica gel with hexane followed by

di bronovi nyl ) -4' - pentyl bi phenyl in absolute tetra- hydrofuraHIMas *
in a sul phonation flask and treated within 5 mnutes wi.th a sol ution
- of butyl lithiumin hexane. After conpletion of the addition, the mixture/

W th

46



4- et hynyl - 4' - but yl oxybi phenyl , 4-et hynyl -4' - pentyl oxybi phenyl , ;Y

4- et hynyl» 4 - hexyl oxybi phenyl . 10 Example 3 A
solution of 7.88 g of [err]dibrono-p-(trans- 4- pentyl - cyclohexyl)styren

150 ¥ of absol ute tetrahydrofuran was placed at [err] in a sul phonati oR

fl ask under argon gas- 15 ification and treated within 10 mnutes with 63
m of a 1.2N solution of butyl lithiumin hexane. After conpletion of the
addition, the mxture was stirred at -8 $or a further 1 hour and at

[err] for 1 hour, then poured into 100 m of water and extracted three
times with 100 m of petrol 20 eum et her each tinme. The organic phases
were washed with 100 of water and with 100 m of 'saturated sodi um

chl ori de sol ut ?3neﬂa¥1 ea%%temmwerm f|fhamnand subseguent: recaystal-

Lo ressure c 0.5 bar) of the residual stallizin 0|I on
i ool AL S weribuda ol § A S ITrierl T
et hynyl - [
(purity 99.39%" ﬁ%ﬁﬁénf?wﬁf%éimﬁpﬁe{w]co eﬁ cT¥E é:alg (purity
LA LS Y ) g e e
ma X : )
"The 4-(2, 2—dibromoviny1)-4'-pentylbiphenyl used as

the starting material was prepared as follows:

10 (a) A solqtion of 6.23 g of 4'-pentyl-4-cyanocbiphenyl in
50 ml of absolute toluene was placed at 0°C in a sulphonation
flask under aréon gasification aﬁd treated within lo'minutes
with 27 ml of a 1.36N solution of diisobutylaluminium hydride
in toluene. After completion of the addition, the mixtq:e

15' was stirred at room temperature for a further 22 hours, then
poured cautiously into 50 ml of 1N sulphuric'acid and
extracted three times with 1oo ml of diethyl ether each |
time. The organic phases were washed once with 50 ml of 1IN
sulphuric acid and twice with 50 ml of water each time,

20 dried over magnesium eulphate and concentrated. Low-

| -pressure chromatography (ozs bar) of the oily residue .
(6.0 g on silica gel with 10% ethyl acetate/petrqleum ether
‘gave 5.86 g (93%) of 4~-formyl-4'-pentylbiphenyl as a colour-
less viscous oil (purity 99.7%). Rf-values ([toluene/ethyl

25 acetate (19:1)]: educt 0.49, product.o.zs.. |

(b) ' A solution of 15.3 g of tetrabromomethane in 150 ml

of methylene chloride was placed at 0°C in a sulphonation



5 A solution of 16.6 g of tetrabrononethane in 230 m of .nethyl ene
~chl e was placed at 0OC in a sul phonation flask under an argon atnosphere
an ated portionwise within 10 mnutes with 26.2 g of solid

tri phenyl phosphi ne; there thereby resulted a clear, deep orange sol uti-or

- After 10 conpletion of the addition, the m xture was stirred at [err] for

a further 5 mnutes and then a solutron of 6.46 g of

p- (trans-4-pentyl cycl ohexyl ) benzaggehyde in 20 nl of methyl ene chloride was
‘added dropwi se within 10 mnutes. After stirring at [err]fora further 1
hour, the orange m xture was poured 15 into 750 m of hexane and the
_precipitate which thereby separated was filtered off (rinsing wth hexane).
The cond@nskauaderiBﬁganegé&®ficg¥iqasauﬁgtse§ﬂedﬁwhtmﬁm i mbxtut@s m hexane,
filtered insing with warm hexane) and the filtrate was concentrated

Low pr e¥dihe ac RPSNEL0Yr 85h} 228 9 06, 5‘58??“519$?ﬁ9h%%?d%51 5Qimt (270 g) on
T B RS BRRAE S lulet BEL
ngﬁLrggtﬁ;eg%%ﬁaa aha %5%8§5ﬁg%ﬁgion w;Qe %2#}8&”&9 GQEDB&PQ§ can be
| - Et hy nyrdhel 8Nat AuRe8P%haY theheyy5oP8818ACE 5.80 g of 4-formyl-
-4'-pentylbiphenyl in 50 ml of methylene chloride was added
dropwise ﬁithin'lo minﬁtes. After stirring_at 0°C for a
further 45 minutes, the yellow-orange mixture was poured
10 into 1000 ml of hexane and the precipitate which thereby
separated was filte;éd-off (rinsing with hekane), The
concentrated fiitrate.was digested with 406 ml of hexané; —
left to stand at 0°C for 18 hours, filtered (rinsing with
hexane) and the filtrate was concentrated. Low-pressure
15 chrcmatogréphy-(o.s bar) of the residue (9.8 g) on silica
gel with hexane gave 5.15 g (55%) of 4-(2,2—dibrompviny1)-
-4'-pentylbiphenyl as colourless crystals (purity 99.1%);
m.p. 95°C. -

20 . The following compounds can be manufactured in an

analogous manners:

(4'-Propyl-4-biphenylyl)propiolonitrile,
(4'-butyl-4—biphenylyl);ropiolonitrile, |
25 (4'-hexyl-4-biphenylyl)propiolonitrile,
| (4'-heptyl¥4-biphenylyl)propiolonitrile,
(4i-ethoxy-4-ﬁiphenylyl)propioionitrilé;



mp. [err], |-ethynyl-4-(trans-4-butylcycl ohexyl)benzene, 5 ES
1- et hynyls- 4- (trans- 4- hexyl cycl ohexyl ) benzene,

| - et hynyl - 4- (trans-4-heptyl cycl ohexyl )benzene, mp. (CN) 37.6C, cl.p.
(N-1N~47.5C. Exanple 4 10 A solution of 1.2 g of . _
1-ethynyl -4-(trans-4-pentyl - cycl ohexyl)benzene (prepared according to
Exanple 3) in 50 m of absolute tetrahydrofuran was placed at-[err]in a

sul phonation flask under argon gasificatiggn-and treated with 15 4.72 m of
a 1.2N solution of butyl lithiumin hexane. After conpletion of the
‘addition, the mxture was stirred at -400C for a further 15 m nutes,
subsequently treated at -[err]with 1.07 ml of phenyl cyanate and stirred at
-[err]for a further 46! rnererEloxprd-kiphenylydd proptoponisailero 50 m of
wat er 20 and extrac{ed three tines with 50 _m of dietth et her each tine.

The organi c phases wet® REREPRTRIPhenydy LiRropighanibrilest sat ur at ed
sodi um chl ori de sol utjpon, i Qver magnesi.um sul phate and, concentrat ed.
LQ}N_—_ pr esslur S_Schr o_rr;a;1 {%grpa%iu . ;Seqbf/ SAYLY )E’Fﬁgﬁ'aﬁpf‘ﬂgﬁ'gggdue( (9)2-% f
silica ge Wi 5¥¥1 -9 0
p-(trans-4§pentylcyclgﬁégi &he yﬁ%?%ﬁ?%?@ﬁ#??§F§5§§38§?§§% %és crystals

(purity 99.69% . A single crystallization from50 m of nethanol yielded 687
ng of the product with mp. (GN [err] and cl.p. (N1I) [err].

Example 2

In an analogous manner to Example L,_a solution of
10 4-(2,2-dibromovinyl)-4'-pentylbiphenyi in absolute tetra-
hydrofu:an was placed in a sulphonation flask and treated
within 5 minutes with a solution of butyl lithium in hexane.
After édmpletion of tﬁe addition, the mixture was warmed-.
to ~10°C within 10 minutes, then poured into water and
15 extracted with diethyl ether, Thé o:ganic phases were '
washed with watér and saturated sodium chloride solution,
dried over magnesium.sulphate_and concentrated. Low-preséure
chrométography of the residue on éilica gel with hexane and
recrystallization ffom methanol gave 4-ethynyl-4'-pent?l-
20 biphenyl as colourless crystals (purity 99;53); m.p. (C=N)
56.4°C, cl.p. (N-I) 82.7°C.°

The following compounds can be manufactured in an
~ analogous manner: | |
25 .
'4-Ethynyl-4'-propylbiphenyl, = . >
4-ethynyl-4'-butylbiphenyl,



49 - The foll owi ng conpounds can be manufactured in an-anal ogous manner: 5

\'f ans- 4- propyl cycl ohexyl ) phenyl propiolonitrile, L
1Tans- 4- but yl cycl ohexyl ) phenyl propiolonitrile, -

p=tt rans- 4- hexyl cycl ohexyl ) phenyl propi ol onitrile, v/
p- (trans-4-heptylcycl ohexyl)phenyl-propiolonitrile. 10 :
Exanple 5 A soluti-on of 1.55 g(qéfwr]dlbronn p-[2-(trans-4-

- pentyl cycl ohexyl ) et hyl ] st yrene 35 m of absolute tetra- hydrofuran was
pl aced at about -[err]in a sul phonation flask 15 under argon gasification
and treated wthin 5 ninutes with 8.8 m of a 1.2N solution of butyl
dithiumin hexadeherf i Bighedf1 the addition, the m xture was
stirred at the sane enperature or a further 90 mnutes, then cooled to

-[err] and tr4x§§5y¥?1iu(kﬁ§bﬁylnj phegily, cyanate. The mixture 20 was
subsequently stirr [err]for a further '3 hours, then poured into 50 m

of 1N sodi um éneichynyie-4hee thaxybdtphenyl,ce ti mes mnth 50 m of diethyl
et her/ petrol eum et her (1:1) each tinme. The organi c phases were washed with

505m of IN sbd?thﬁnxkﬁQﬁnRRPEMﬂpﬁﬁb&ﬂhﬂﬂylyaturated sodi um chl ori de 25

sol ution, dried qver p Sium'su e gnd concentrated. Low pressure

chromat ogr apH e 3?“?}%3@’?1’(&15@1%‘%'1 17 g) '
_4-ethynyl—4'-pentyloxybiphenyl,
4-ethynyl-4'-hexyloxybiphenyl.

10 | | Example 3

- A solution of 7. 88 g of 8, B-dibromo-p-(trans-4-penty1—
cyclohexyl)styrene in 150 ml of absolute tetrahydrofuran was o/
placed at -78°C in a sulphonation_flask under argon gas-

15  ification and treated 'wi_thin 10 minutes with 63 ml of a

| 1.2N solution of buﬁyl.lithium in hexane. After completion
of.the addition, the mixture was stirred at 478°c for a
furtﬁer_; hour and at -10°C for 1 hoﬁ:, then poured‘into_loo
ml of water and extracted three times with 100 ml of petrol-

20 eum ether each time, The organic phases wefe washed with
100 ml of water and with 100 ml of saturated sodium chloride
solution, dried over.magnesium sulphate ond'concentrated.
Low-pressure chromatography (0.5 bar) of the residual
crystallizing oil on silica gel with hexane gave 4.13 g

25 (85%) of 1-ethyny1-4-(trans-4-pentylcyclohexyl)benzene as

' colourless crystals (purity'99.3§); m.p. (CeN)'39.4°c; ol;p.

42.1°C.



on silica gel with hexane foll owed by 3% ethyl acetate/ - SO--
ether gave 740 ng (69% of p-[2- (trans 4- pentyl -

97. 3%/ mhlch were recrystallized further 5 fron1nethano| m p.
[err], .p. (N-1) 105.5C.  The
'[err]dlbronD p-[2-(trans-. 4-pentyl cycl ohexyl)ethyl]- 'styrene used as the

starting material was prepared as fol |l ows47 20 (a) A solution of 7.08 g of
p-[2-(trans-4-pentyl cycl o- hexyl)ethyl]benzonitrile in 50 mM of absolute
tol uene was placed at[err]in a sul phonation flask under argon gasifi-
cation and treated within 15 mnutes with 29 nl of a 1.21N.15 sol ution of
di i sobut yl al uni ni um h¥aei BeSTdihepnerer- { transtt~penticyclehexvid styrensa
tenperature did n t_ex eed err] After conpletion of the addltlon t he

ni xture was stP?? d %t ¥ FAFF 1 was prapares 3§, £OL10WE5 ¢ r eat ed
cautiously with 50 m. of 0 5N sul phuri.c aC|d and extracted 20 three tines
with 100 m of diethyl ether each tinme. The organic phases were washed

twice withg50 m of sgnis1ufdn Sk ol S@d;trate &r&i%né,ﬁle%'a icaabifﬁ

dri ed over magnesi um sul phate and concen ere were o talne
of methylene chloride was placed’ at 0°C in a sulphonation

flask under an argon atmosphere and treated portibnwiSe
within 10 minutes with 26.2 g of solid triphenylphosphine;
there thereby resulted a:- clear, deep orange solution; Aftérl
ib .completion of the addition, the mixture was stirred at 0°C
for a further.S'minutes and then a solution of 6.46 g of
p~ (trans—-4-pentylcyclohexyl)benzaldehyde in 20 ml of methyléne_
chloride was added dropwise within 10 minutes. After stirring
at 0°C for a further 1 hour, the orange mixture was poured
15 4into 750 ml of hexane and the precipitate which thereby
' separated was filtered off (rinéing-with hexane). The
concentrated filtrate (20.4 g) was d;gested'with 250 ml of
warm hexane,'filte:ed (finsing with warm'hexane) and the
- filtrate was concentrated. Low-pressure chromatography“
20 (0.5 bar) of the residual oil (9.70 g) on silica gel with
3% ethyl acetate/petroleum”éthef gave 8,08 g (78%) of
B,B-dibrbmo-p-(trans-4-pentylcYclbhexyl)Styrené"as'cplcur-'
less crystals (purity 97.58); m.p. 48°C. |

25 -~ The following compounds cén‘be'ménufactured in an

' analogous manner:



Q g (879 of p-[2-(trans-4-pentylcycl ohexyl)ethyl]benz- 25 al dehyde as
a=CPkNour | ess viscous oil (purity 97% - which was used w thout additional =+
\pkPfli cation; Rf-values [toluene/ ethyl acetate (19:1)p: educt 0.67, -

ct 0.54. 51 - (b). A mxture of 13.27 g of tetrabronnnethané~/
10729 g of trlphenylphosphlne and 2.62 g of zinc dust in 100 m of

nmet hyl ene chloride was stirred at roomtenperature for 24 5 hours in a
sul phonati'on fl ask under argon~™ gﬁglflcatlon In so doing, .the

het er ogeneous mi xture changed in colour via yellowgreento dark' violet and
‘pale violet. A solution of 2.86 g of

Chi orf de was SOREBROEATH] (ERARA é“%*w%@*ﬂ?@ﬂw‘e%% o voe 11 rred at

roonltﬁnBergguge for 4 hours and then poured into 700 mM of pentane. The
vol uni nots preC|p|tate whi ch separated was filtered off (rinsing with

pent ane), the1ceaa9ﬁ91aae@t£aha;azsuéﬁlaﬁbrahaiyurbéﬁﬁéﬁ@ with 300 m of
~pentane, filtered and concentrated. Low 15 -pressure chronmat ography (0.5
bas) of the r&sedhgnYI-C-gtranss4+hexyQQYchmhéximbhéﬁqénewetate/petroIeum
et her gave 3.13 g (71%
of[err]dlbron%‘ﬁtb2n¥1r&n£tnap%ﬂiyhepth¢E§@¢bQKY%dbenzgqeene as col ourl ess

crystals (purity 99. 80 m p. The foll owi ng conmpounds
can bemnﬁnuﬂQEFiréa frCancl.p. ( N'l) 47 5°c. -

Example 4
10 _ . - :
A soluﬁioh of 1.2 g of 1-ethynyl-4-(trans—4épentyi—
cyclohéxyl)behzene (prepared according to Example 3) in 50
ml of absolute te_tra..hydrofuran. was placed at -40°C in a
sulphonation flask undér argon gasification and treated with
15 4.72mlof a 1.2N solution of butyl lithium in hexane. After
completion of.thé.addition, the mixture was stirred at -40°C
for a further 15 minutes, subsequently treated at -78°C with
1.07 ml of phenyl cyanate and stirred at -~78°C for a further
45 minutes. The miktu:e was then poured into So_ml-oflwater
26 and extracted three times with 50 ml of diethyl ether each
time. The organic phése# were washed'ﬁith So-ml of water
and 50 ml of saturated sodium chloride sqlution,'dfied over
magnesium sulphate and concentrated, Low—pressure chroma-
tography (0.5 bar) of the crystalline residue on silica gel
25 with 3% ethyl agetate/petroléum ether gave 1.20 g (91%) of
p~- (trans-4-pentylcyclohexyl) phenylpropiolonitrile as
colourless crystéls (purity 99.6%). A singie crystallization
from 50 ml of methanol yielded 687 mg of the product with
m.p. (C-N) 49.7°C and cl.p. (N-I) 128.9°C.



anal ogous manner: p-[2-(Trans-4-propyl cycl ohexyl)ethyl ] phenyl propi ol o-
nitrele, 25 p-[2- (trans-4-butyl cycl ohexyl) et hyl ] phenyl prop
nitrile, p-[2-(trans- 4 hexyl cycl ohexyl ) et hyl ] phenyl propi ol o- nitri
p- [Zsetrans 4- heptylcyclohexyl)ethyl]phenylproplolo- nitrile, -
Exanple 6 In an anal ogous manner to Exanple 5, a solution of 5
[err]-dibrono-p-[2-(trans-4- pentylcyclo‘ﬁ{yl)ethyl] tyrene in absol ut
tetrahydrofuran was placed in a sul phonation flask and treated within 5.
mnutes with a solution of butyl lithiumin hexane. After conpletion of the
~addition, the mixture was stirred at the sanme tenperature for a further -10
90 minutes, then pourehei féDLow S LorPoMl daAE Lo thattifadtiedarihhan
petroleun1ether._ The organi ¢ phases were washed with water and saturated
sodi um chl ori denabbgousmanmerd over magnesi um sul phate and concentr at ed.
Low pressure chromat ography of the residue on silica gel wth hexane gave
15 pure | -ethynyl-4-[2-(trans-4-pentyl cycl ohexyl)ethyl]benzene

5 _p-(Trans-4-propyloyclohexyl)phenylpropiolonitrile,h
p—(trans-4-butylcyo;ohexy1)phenylpropiolonitrile,
p-(trans-4-hexyloyclohexyl)phenylpropiolonitrile;
p-(trans-4fheptylcyclohexyl)phehyipropiolonitrile.

10 : Example 5

A solution of 1.55 g of 8,B-dibromo-p-[2~-(trans-4-
N -pentylcyclohexyl)ethyl]styrene in 35 ml of absolute tetra-
hydrofuran was placed at about =45°C in a sulphonation flask
15 under argon gasification.and treated within 5 minutes with
8.8 ml of a 1.2N solution of butyl lithium in hexane. After
'completion of the addition, the mixture was stirred at the.
same temperature for a further 90 minutes, then cooled to -78°C
and treated with O. 79 ml of phenyl cyanate. .The mixture_
20 was subsequently stirred at -78°C for a further 3 hours, then
poured into 50 ml of 1N sodium hydroxide and extracted
three times with SO ml of diethyl ether/petroleum ether (1l:1)
each time. The organic phases were washed with 50 ml of 1N
'sodium hydroxide and 50 ml of saturated sodium chloride
25 solution, dried over magnesium sulphate and concentrated..
Low-pressure chromatography (0.5 bar) of the residue.(l.17 q)
on silica gel with hexane followed by 3% ethyl acetate/



a ourless crystals; mp. (GN [err], cl.p. [err]. The follow ng

c ds can be manufactured in an anal ogous manner: 20 o= .

| yl -4-[2-(trans-4-propyl cycl ohexyl) et hyl ] benzene, .

. | -exbynyl - 4-[ 2- (trans- 4- but yl cycl ohexyl ) et hyl ] benzene, mp. (GN) 10.0C\v
cl.p. (N-1) 25.2C, [err] - 13.5 cp, . - '

| - et hynyl -4-[ 2-(trans-4-hexyl cycl ohexyl ) et hyl ] benzene, 25

1- et hynyl - 4-[ 2- (t r ans- 4- hept yl"cy®@ohexyl ) et hyl | - benzene, mp. (CN)

©29.90C, cl.p. (N1) [err]. - 53 - Exanple 7 A solution of 3.5 g of

trans-2-[p-(2, 2-di bronmovinyl)- 5 phenyl ]-5-butyl -1, 3-dioxane in 80 m of

absolute tetrahydro- furan was placed at -[err]in a sul phonation flask

under petxolenm eitheri gavend40r mgt d69%)t biEnpS [Rr{kranswidt-pehByd-n1 of a

1.2N solution of butyl lithiumin hexane. After conpletion of the addition,

t he m xywlehsxyliethyid pheoydpropiolonitrider ast gekongaeascool ed to - 78C

and treated with 1.2 m _qof _phenyl K cyanate within 5 mnuytes. The m xture was
sti rr eFEAStALS, (Pugity PJP@R@r“&écﬁiWEF@sFeFﬁgﬁtB&&FéﬁdiﬁPStEQH mM of water

o oA BB Dbl 0068, S et iehogagtct e The

r dani a wa

The B.B-dibﬁomo-pi[2?(tréns-A-pentylcchOhexyl)ethyl]-
'styrene used as the starting material was prepared as
follows:
10
(a) A solution of 7.08 g of p-[2-(transé4-pentylcyc;o-
hexyl)ethyllbenzonitrile in 50 ml of absolute toluene was
éléced at_0°c in a sulphonation flask under argon gasifi-
cation and treated within 15 minutes with 29 ml of a 1.2IN
15 solution of diisobutylaluminium hydride in toluene in such
'~ a manner that the intérnal.temperature did not exceed 5°C.
After completion of the addition, the mixture was stirred at
- room temperaﬁure for a'fﬁrfher 2 hours, then tréated |
cautioﬁsly with 50 ml of 0.5N sulphuric acid and exfracted_
_20' three times with 100 ml of diethyl ether eéch time. The
organié phaseé wéfe washed twice'with 50 mi of semi-
-saﬁurated_sodiﬁm chloride éoluﬁion each time, dried over
magnesium suiphate and COncentrated. There were obtained
6.20 g (87%5 of pé[z-(tfans-4-pentylcyclohexyl)ethylibenz-
25  aldehyde as a colourless viscous oil (purity 97%) which was
uéed Qithout additional purification; Rf;valués [toluene/

ethyl’acetate (19:1)]: educt 0.67, product 0.54.



15 W th 100 m of water and 100 mi of saturated sodi um chlorid

Q i on,

“.dried over potassium carbonate and concentrated. Low pressure _
chromat ography (0.5 bar) of the residue (3.26 g) on silica gel w o
petrbféun1ether/ethyl acetate/triethyl-"amne (97:3:0.2) gave 1.180 (50%

of p-(trans-5-butyl- 20 -1, 3-dioxan-2-yl)phenylpropioleonitrile (purity
'98.7%. A recrystallization from50 m of hexane yielded 1.03 g of the
nitrile as colourless crystals (purlty §§.T@6; mp. (C-N 54.30C cl.p.
(N-1) [err]. 25 The

trans-2-[p-(2, 2- dlbronDV|nyI)phenyI] 5-butyl -1, 3- -di oxane used as the

-starting nater oII P U b O
4.91 g of p-(t‘ans SSAD%WBO?SOQanﬁ%OfI )tsie:ﬁ%ﬁ? thaﬂé%ofé &é ‘9 8;'
absol ute tol Ueéﬂ%%‘hr R plcin pHSEbhAeCanld 2.825Y B?Oﬁﬁhboauékaﬁk !!66%13690”

gasification and thin 3 mnutés with 10 ni of a 3N sol ution of
di i sobut yl al umethyndneldhiiridet wa@eaurﬁfaaeatceaaineteﬁpeﬁitﬁbe POl 24 0N,

the mixture was stirredat roomtenperature for a further 22 hours, then
poured calB i odsuxs ritro al Gllphopatio Flasksundesodrgont gasiﬁiea's:bdmlt i afnand
extracted 10 three times with 100 ml of diethyl ether each tinme. The
organi ¢ phased®dingsihe heterogeneouss migipe: ghanged in colour via

. yellow~green to dark violet and pale violet. A solution of
2.86 g_of p-[2-(trans-4—pentylcyclahexy1)ethyl]benzaldehyde
in 10 ml of methylene chloride was subsequently adﬁed drop-

10 wise, the mixture was stirred at room temperature for 4 hours
and then poured into 700 ml of pentane. The voluminous
 prec1pitate which separated was filtered off (rinsing with
pentané), the concentrated filtrate (5.25 g) was digested

| with 300 ml of pentane, filtered and concentrated. Low-

15 | -pressure chromatography (O.S-bar) of the residue (4.8 g) on
silica gel with 3% ethyl acetate/petroleum ether gave 3.13 g
(71%) of B,B-dibromo?p-tz-(trans-4-pentylcyclohexyl)ethyl]-.

styrene as colourless crystals (purity 99.8%); m.p. 47.3°C.

20 The following compounds can be manufactured in an

" analogous manner:

- p~[2= (Trans-4-propy1cyclohexyl) ethyl] phenylpropiolo—
nitrile,
25 p~[2=-(trans-4-butylcyclohexyl)ethyl] phenylpropiolo-
| nitrile,
' . p=[2=(trans=-4-hexylcyclohexyl)ethyl]phenylpropioclo-
nitrile,
p-[2-(trans-4-heptylcyclohexy1)ethyl]phénylpropiolo—
nitrile,



sodiumtartrate solution and once with 100 ml of saturated sodi um chloride
solution, dried over potassium carbonate and concentrated. Low pressure *
¥a{ ogr aphy (0.5 bar) of 15 the residue (5.5 g) on silica gel mﬁth\~J
m et her/ ethyl acetate/triethylamne (80:20:1) gave 5.08 g of p-
Wrs15- butyl -1, 3-di oxan- 2-yl ) benzal dehyde as a col ourl ess vi scous oi
(purity 98.3% which was used withqut additional purification; Rf-values
[tol uene/ et hyl acetate (19:1)]:"2(52 “educt 0.28, product 0.19. (b) - A
solution of 13.6 g of tetrabrononethane in 150 m of nethylene chloride was
_ pl-aced at[err]in a sul phonation flask under argon gasification and treated
within 10 mnutes 25 wth a s%ﬁ 21.51 g of triphenyl phosphine in
40 mM of methylene chloride. A etion of the addition, the clear
orange solution was stirred at[err]for a further 5 - 55 - mnutes and
"then a solution of 5.08 g of p-(trans-5-butyl- _
- 1, 3-di oxan- 2- yiin enziaicjohs maniernicooExamplel Speacbblutionvwsg added
dropwise within 5 mnutes. The m xture was 5 subsequently stirred
at | & r.] fawf-dihnanemp-d@-ritranss 4-peatylicyclohekyddetbyil akyregoered i nto 800
m of hexane and the separated precipitate was filtered offtgrinsing with

hexane) inrRbsiitenttairabydrofuzea was plgeedednvar RUIBBORRtYPONEXaNeE,
| flask gnd treated within 5 minutes with a solﬁtion~df.butyl

lithium in hexane. After completion of the addition, the
mixture was stirred at the same temperature for a further

10 90 minutes, then poured into 1N sodium hydroxide and |
extracted with petroleum ether. The Qrganic phases were
washed with water and saturated sodium chloride solution, _
dried over magnesium sulphate and concentrated. Low-bressure ‘\J_
chromatography of the fesidue on silica gel with hexane gave

15 pure léethyny1¥4-[2—(traqs-A-pentylcyclohexyl)ethyl]benzene

| as colourless crystals; m.p. (C-N) 25.5°¢, cl.p. 42.5°C,

The following compounds can be manufactured in an

analogous manner:

20
1-Ethynyl-4-[2-(trans-4-propylcyclohexyl)ethyl] benzene,
l-ethynyl-4~[2-(trans-4-butylcyclohexyl)ethyl]benzene,
m.p. (C-N) 10.0°C, cl.p. (N-I) 25.2°C, %(22°C) = 13.5 cp,
'~ l-ethynyl-4-[2-(trans-4-hexylcyclohexyl)ethyl]lbenzene,

25 1-ethynyl-4-[2-(trans-4-heptylcyclohexyl)ethyl] -
benzene, m.p. (C-N) 29,9°C, cl.p. (N-I) 49.3°C. |



[eft to stand at[err]forl5 hours, filtered (rinsing with 10 hexane) and
t he f||trate was concentr at ed. Lomfpressure chromat ography (0.5 bar) g

t he idue (8.2 g) on silica gel with hexane foll owed by petrol eum

et her ethyl acetate/ triethylamne (97:3:0.5) gave 3.23 g of
trans-2-[p-(2,2-di- bronovinyl)phenyll-5-butyl -1, 3-di oxane as col ourl es
crystals 15 {purity 95.19; Rf-value [petroleunlether/ethyl acetate
(97:3)] 0.17. The followi ng conmpounds gag 3be manufactured in an anal ogous
manner: 20 p-(Trans-5-propyl -1, 3-di oxan-2-yl)phenyl propiolo- nitrile,

p- (trans-5-pentyl -1, 3-di oxan- 2-yl ) phenyl propiol o- nitrile; mp. (CN)
60.3C, cl.p. (N—I) 111. 0C, 25

p- (trans-5-hexyl - 1, 3- di oxan- 2-yl ) phengkampbéofo- nitrile,
p- (trans-5-heptyl - 1 3-di oxan- 2-yl ) phenyl propiolo- nitrile,. - 56 -

Exanpl e 8 About 100-n1 of amoni a were condensed at -[err]under argon

gasification in a suthonatlon fl.ask gqU|p ed with_a
solution of 3 trans-2-[p-(2,2-dibromovinyl)-

5 phenyl]-5-butyl-l)3-dioxane in 80 ml of absolute tetrahydroéz
furan was placed at -78°C in a sulphonation flask under
argon gasification and tfeated within 5 minuteé with 13.4
ml of a 1.2N solution of butyl lithium in hexane; After
completion of the addition, the'mixﬁure was held at -10°C

10 for 1 hour, then again cooled to -78°C and treated with
1.2 ml of phenyl cyanate within 5 minutes. The mixture _
U ‘was stirred at -78°C for a further 30 minutes, then poured
into 100 ml of water and extracted three times with 100 ml
- of diethYl.ether each time. The organic phaées-wére washed
15 with 100 ml of water and 100 ml of saturated sodium chloride
solution, dried over potassium carbonate and concentrated.
Low-pressure chromatogréphy (0.5 bar) of the.residue (3.26 g)
on siiica gel with petroleum ether/ethyl”aCetate/triethyl-
amine (97-3-0 2) gave.l 18 g (50%) of p-(trané-s-butylé'
20 -1, 3-dioxanr2-y1)phenylpropiolonitrile (purity 98.7%). A
' recrystallization from 50 ml of hexane yielded 1.03 g of
the nitrile as colourless crystals (purity 99.7%); m.p.
(C-N) 54.3°C, cl.p. (N-I) 108.7°C. | |

25 The trans-Z-[p—(2,2-dibromovinyl)phenyl]—5-buty1-l,34:'.
- -dioxane used as the starting material wés'prepared as

follows:



| nlet tube, dry-ice condenser and nechanical stirrer and treated with
f4mnmetal until the blue colouration persisted. A spatula tip of iron’
Y'nitrate was sub- sequently added, the now greyi sh m xture was treQLQd
portion- 10 wise with 820 ng of sodiun1neta| and the resulting m xture
tirred at -[err]for a further 30 mnutes. A solution of 1.02 g of
2-[p-(2, 2-dibronovinyl)phenyl]-5-pentylpyrimdine in 10 m of diethyl
et her was added dropwi se within B4n-nutes, then.the green-yellow m xture
was stirred at -[err]for a further 15 45 m nutes, the ammoni a was
evaporated and the m xture was subsequently treated with 30 nl of saturated
anmoni um chl ori de sol ution and.extracted three tines with 50 m of diethyl
ether epgn ting. sd@eiBBE U JHP S of\P-A AATEES -Hiitsa -, 3R 330xah-0f wat er
each tine and once with saturat et 20 sodlun1chlor|de solutlon dried over
magnesi +2+yl) pérrzen bl o nice 80 atled £ lahsqﬂmmo&@meomhopﬂapleﬁ (0.5 bar)
of the resulting orange oil on silica gel wth 10% et hyl acetate/ petrol eum

ether @REVORAmp (mbahq;tatzqrp ﬂai}hylmﬁr)g@ gasd.flwakionrasdne as
colourless gé%stals

, 2-¥Fop \H#&:‘H’brﬁsrﬂ’}’}“@ﬁ)éﬁt}? H'Pr |“H1 5@ Jesoduties ofarting
nater'qdifwgbétfiziuﬁkéfhm d?%%e in téiuene. After completion

_.of the addition, the mixture was/stirred at room temperature

for a further 22 hours, then poured cautiously into loo ml
of 10% potassium sodium tartrate solution and extracted

10 three'timss with 100 ml of diethyl ether each time. Thé

: organic.phaseg’wsre washed with 100 ml of 10% potassium

sodium tartrate solution and once with 100 ml of saturated v
sodium chloride solution, dried over potassium carbonate |
and'concontratéd. Low=-pressure chromatooraphy (0.5 bar) of

15 . the residue (5.5 g)'on'siiioa gal-with'pettoleum ethér/
ethyl acetate/triethylamine.(80=20:1) gave 5.08 g of p~
~(trans-5-butyl-1l, 3-dioxan-2-yl)benzaldehyde as a colourless
viscous oil lpurity 98.3%) which was used without sdditional
purification; Rf-values [toluene/ethyl acetate (19 1)]:

20 eduot 0. 28, product 0.19.

(b) A solution of 13.6 g of tetrabromomethane in 150 ml
- of msthflene chloride was placed at 0°C in a sulphonation
flask undet argon gssification and treated within 10 minutes
25 with a solution of 21.51 g of triphenYlphosphins in 40 ml
of methylene chloride. After completion of the addition, the

clear orange solution was stirred at 0°C for a fufther S

L]



(a) A sol ution of 3.50 g of p-(5-pentyl-2-pyrinidinyl)- benzonitrile in X
m  of’ nethylene chloride was placed at -780C under argon gasification i ;
sul phopation flask equi pped with a mechanical stirrer and treated with\D?
5 nutes with 14 m of a 1.5N solution of diisobutylalum nium hydri de—
tol uene (i.n so doing a yellow colouration res- ulted and shortly before the
end of the addition a white precipitate forned). The m xture was stirred at
-[err]for a further 30 mnutes, then pour® +nto 100 m" of 1IN hydro- 10
chloric acid and extracted three times wth 150 m of diethyl ether each
time. The organi c phases were washed tmnce with 100 ml of water each tine

d h 1 d h | d
gnast am sul pRARECERI%08 EHRE 8 SACSERP (PECRING SR DAL BN YL
b f th d o
cther “gave 2. 08 1 Saoant tpffBehatTadiy ol 14, 10 aﬁiﬁy% e, 3’%?%“
colourl ess cryyhsl 844B84CArYBWEsE SHLLNLA NS Ui Reikld | ONile Miéﬂfé‘%ﬁ“

Rf -val ues [tol uene/ethyl acetate (19:1)]: educt 0.29, product 0.22. 20 (b)

A sol utionsof Bubdeguehtlegt sebrpsanathare for &9 fireHer MY ldmiteshlidle
was placed at[err]underargon gasifi- cation in a sul phonation flask

equi pped wi th &heefRhaskcabntentrwas spouredatrmtb v8Q0iml KIEf Hexarnss and Ithe
sol ution of 25 8.6 g _of triphenyl phosphine in 20 M of nethylene -

chloride. Aftefepapted BResipifiataders  Shltered Q&8  (Winaing Juith ihexane).
The concentrated filtrate was digested with 400 ml of hexane,

left to stand at 0°C for 15 hours, filtered (rinsing with
10 hexane) and the filtrate was concentrated. Low-pressure
chromatography (0.5 bar) of the residue (8.2 g) on silica
gel with hexane followed by petrolenm ether/ethyl acetate/
triethylamine (97:3:9.5) gave 3.23 g of trans-2-(p~(2,2-di-
bromovinyl)phenyl] -5-butyl-1,3-dioxane as colourless crystals
15 '(purity 95.1%); Rf-value [petroleum ether/ethyl acetate |
(97 3)] 0.17.

The following compounds can be manufactured in an

‘' analogous manner:

20 | .
p-(Transes-propyl-l,3fdioxan-2-yl)phenylpropioie-
nitrile, .
p—(trans-s-pentyl-l,3-diexan-2-y1)phenyiprbpiolo-
nitrile; m.p. (C-N) 60.3°C, cl.p. (N-I) 1lll1.0°C,

25 _ p-(trans-5-hexyl-1l, 3-dioxan-2-yl) phenylpropiolo-
~nitrile, | o
“p-(trans-s-heptyl-l,3-dioxan?2-y1)phenylpropiolo?
nitrile. |



stirred at[err]fora further 5 mnutes and then a. solution of 2.08 g of
pentyl 2-pyrinm di nyl ) benzal dehyde in 15 nl of nethylene chloridé was
.dropwise within 55 m nutes. The nixture was subsequently stirred
rr] for a further 30 mnutes, then the flask content was poured into
700 ' of hexane and the precipitate which thereby separated was filtered
off (rinsing with hexane). The concentrated filtrate was digested wth 200
m of hexane, left to stand 10~ [err]for 18 hours, filtered (rinsing
with hexane) and the filtrate was concentrated. Low pressure chromatography
(0.5 bar) of the residue (3.7 g) on silica gel with 3% et hyl

acet at e/ petrol eum et her gave 1 (0% of 2-[p-(2,2- -

- di brormovi nyl ) phenyl ] - 5- pent ne as col ourless 15 crystals
(purity 94.5%; mp. -[err] The follow ng conpounds can be manufactured in
an anal ogous manner: 20 2- (p- Et hynyl phenyl ) - 5- propyl pyri m di ne,

2- (p- et hynyl phxtsgyhs - BGCb)lmquDﬂramahre were condensed at -78°C under
2- (p- et hynyl phenyl ) - 5- hexyl pyri nm di ne,

2-(9- et apgen phasificativmtin @rsuﬂ.ghcmgtion flask equipped with a
2-(p-et hynyI phenyl ) 5 et hoxypyri m di ne, 25

2- (p- et FAHyIRLR G \FRP qﬁ:ﬁ@nd mechanical stirrer

2-(

P- etaXEyuPeeé'é’é)w _bUtgAfu:\n/pxXertlzaq until the blue colouration

persisted.- A spatula tip of iron (III) nitrate was sub=
sequently added, the now greyish mixture was treated portion-
10 wise with 820 mg of scdium,metal and the resulting mixture
was stirred at -78°C for a further 30 minutes. A solution of
1.02 g of 2-[p-(2,2-dibromovinyl)phenyl] -5-pentylpyrimidine -
in 10 ml.of diethyl ether was added dropwise within 5 minutes, -~/
then the green-yellow mixture was stirred at -78°C for a further
15 45 minutes, the ammonia was-evaﬁcrated and the mixture was
subsequently treated with 30 ml of saturated ammnnigm
chloride solution and extracted three times with 50 ml of
diethyl ether each time. The organic phases were washed
twice with 50 ml of water each time and once with saturated
20 sodium chloride solution, dried over magnesium sulphate and
concentrated. Low-pressure chromatography (0.5 bar) of the
resulting orange oil on siiica gel with 10% ethyl acetate/
peﬁroleum.ether.gave 447 mg (71%) of 2-(p-ethynylphenyl)-5-
: -pentylpyrimidine as colourless crystals; m.p. 72.3°C.
25 ; .. :
The 2—[p-(2,2-dibromovinyl)pheny1]-5-pentylpyrimidine.

used as the starting material was prepared as follows:



2-(p-ethyny|phenyl)-5-penty|oxypyrinidine,
2-(pfethyhylphenyl)-5-hexy|oxypyrinidine. - 59 - Exanple 9 A sol uti
355,@2,0? 2- (p- et hynyl phenyl ) -5-pentyl - 5 pyrim dine (prepared accory
to Exanple 8) in 30 m of absolute tetrahydrofuran was placed at -78C i
sul phonation fl ask under argon gasification and treated within 15 m nutes
with a solution, cooled to about[err] Tﬁ'%.Z'hg of lithiumdiisopropyl am de
(prepared by adding 0.89 mi of a 1.60N 10 . solution of butyl lithiumin

h t | L § f_ id ' ] i,n.1Q m__qf .ahsol.yte

e e oruronthl o7 Bl syt 6L SO PR ARG Rl
] , 182 pl Il

T B0G Tor o0 i RehzSREtHlLE VAN Wit & Sludihy Tl Uiotite Gas plackd 3k

three times with7§€& ninddr HRfdy lgiimicacdh il sthpnohation Bases were
washed with 50 ml of saturated sodiumchloride solution, dried over -

magnesi um sul phequwipped cobcterd mecltanioal EtarYere and Greatedawirhin 4 bar)
of the residue on silica gel with 5%ethyl acetate/petroleum20 ether
gave 88 ny §22minntes (wigenkdy imD qf 3@ i ShEolnttdion ofp didisobutyilaliumiagd um

colourless crystals, ‘Recrystallization from nmethanol vyielded col ourl ess
needl es (pufi¥ ;iqg%pluene (in so doing a yell&& colouration res-

ulted and shortly before the end of the addition a white
precipitate formed). The mixture was stirred at -78°C for
a further 30 minutes, then poured into 100 ml of 1N hydro-
10 chloric acid and extracted three times with 150 ml of |
diethyl ether each time. The organic phases were washed
-twice with 100 ml of water each time and 6nce with 100 - ml of
saturated sodium chloride solution, dried over magnesium
sulphate and_conceﬁtrated. Low=pressure chromaﬁography"'
15 (0.5 bar) of the residue (2.3 g) on silica gel with 10%
ethyl acetate/petroleum-ether gave 2.08 g (59%)-of p=(5=-
-pentyl-2-pyrimidinyl)benzaldehyde aé.colourléss crystals -
which were used without additional purification; Rf-values
[toluene/ethyl acetate (19:1)]: educt 0.29, product 0.22.
20 |
(b) A solution of 5.44 g of tetrébromomethane in 8Q ml of
methylene chloride was placed at 0°C under argon gasifi-.
.cation in a sulphonation flask equipped with a mechanical
stirrer and treated within 10 minutes with a solution of
25 8.6 g of triphenylphosphine in 20 ml of methylene chloride. |

After completion of the addition, the clear orange solution



(CN) [err], cl.p. (N-1) [err] 25 The foll owi ng conpounds can be
A actured I n an anal ogous manner: -60 - N
A@?Pr opyl - 2- pyri m di nyl ) phenyl propi ol onitrile, -\)

p
but yl - 2- pyri m di nyl) phenyl propi ol onitrile,

P -
p- (5- hexyl - 2- pyri m di nyl ) phenyl propiolonitrile, 5
p- (5- heptyl - 2- pyr|n1d|nyl)phenylp$§p|olon|trlle
p- (5- et hoxy- 2- pyr|n1d|nyl)phenYTp plolonltrlle

p- (5- propyl oxy- 2- pyri m di nyl ) phenyl propiolonitrile,
p- (5- butyl oxy-2-pyri m di nyl ) phenyl propiolonitrile,

'P- (5- pephy! 8¥YrRadYatdIE NEbE PACAYECHOP! Dl Pitidtdd €and Ghen a..
p- (5- hexyl oxy-2- pyri-m di nyl ) phenyl propiolonitrile. Exanple 10 A m xture of

143 ny eblﬁﬁibudbﬁxprenqléﬁrp$ws#psnty14zhpﬁiimiélﬁylﬂbeﬁzaldehyde

trans- 4- pentyl cycl ohexanecar boxylic acid, 227 ng o

NN - di cknl bhem¥| ofirhethyléene cimlbozide was cidded di:mpvﬂ;de avliticpyer i di ne in
15 m of nethylene chloride was stirred at roon1teq£erature for 105 m nutes

in & rohautesskThedeixtnge Wasssubasquentlyiatizred@th QG frmdous nixture
195 20 BRI BER Ehad o O L 4 0 S g e
sequenc;oéwhf f”ﬁgxggenlnsftﬂgiﬁiecipitate which thereby separated
was filtered off (rinsing with hexane). The concentrated
filtrate was_digested,with 200 ml of hexaﬁe, left to stand
10 at 0°C for 18 hours, filtered (rinsing with hexane) and the
:filtrate was concentrated. Low-pressure chromatography
(0.5 bar) of the residue (3.7 g) on silica gel with 3% ethyl
acetate/petroleum ether gave 2.70 g (80%) of 2-([p-(2,2-
-dibromovinyl)phenyl]-5-pentylpyrimidine as colourless
15 crysﬁals (pﬁrity 94.5%); m.p. 74°C. |

The following compounds can be manufactured in an

analogous manners:

20 | 2-(p—Ethynylphenyl)?5-propylpyrimidine,

' 2- (p-ethynylphenyl)=-5-butylpyrimidine,
Zf(p—ethynylphenyl)-S-hexylpyrimidine,
-2-(p-ethynylphenyl)-5-heptylpfrimidine,

2- (p~ethynylphenyl)=~S~ethoxypyrimidine,

25 - 2-(p-ethynylphenyl)=-5-propyloxypyrimidine,. -
2-(p-ethynylphenYI)-S-butyloxypyrimidine, |
2-(p-ethynylphenyl)-S-Qentyioxypyrimidine,
2-(p-ethynylphenyl)-5-hexyloxypyrimidine.



each tine, twice with 30 m of 5%acetic acid each tine and twice with-30 .
n . of water each tine, dried over magnesi um 25 sul phate and concentrat ed:,:--
Low pressure chromat ography (0.4 bar) of the residue (383 ng) on silica gef
with 3% ethyl acetate/petrol eumether gave 270 ng (84% of trans-4-
-pentyl cycl ohexanecar boxylic acid p-(2-cyanoet hynyl)phenyl ester as

colourless crystals. A single crystalliga%%qg - 61 - from hexane yi &
219 nmg of the ester as col ourl ess plate- ts (purity 99.7%; mp. (C
[err], cl.p. (N-I) [err]. 5 The (p-hydroxyphenyl)propiolonitrile
used as the starting material was prepared as follows: (a) A . m xture of
4.40 g of 4-iodophenol, 2.36 g of ethynyl- -trinmethylsilane, 280 ng of
bis-(triphenylphoSphine)-palIadrun1iﬁgéézls;gdichloride and 20 ng of

anhydrous copper- (1) iodide in 80 ml of triethylamne was stirred at 50C
for 4 hours under argon gasification in a sul phonation flask equi pped wth-

el TTar Sy ) A BB T S IR p B
br oun- or ange of 1 (550 g) B BT e oning b e o S HERE ol eum
‘ether gave 4. 4gbgodtter tetralydroturdn wis gyl t410 a8 %ulihr aUlkRilphonation
distillation flask under argon gasification and treated within 15 minutes
with a solution, cooled to about 0°C, of 152 mg of lithium
di;sopropYIamide'(prepared by adding 0.89 ml of a 1.60N
10 solution of butyl lithium in hexane to a solution of 0.22 ml
of diisopropylamine in 10 ml of absolute tetrahydrofuran at
0°C) in 10 ml of absolute tetrahydrofuran. After 5 minutes,
182 ul of phenyl cyanate were added, the ﬁixture was stirred
- at =78°C for 90 mingtes,'then poured into 30 ml of water and
15 e:étracted_ three times with 50 ml o.f.diétﬁyl ether each. time.
The organic phases were washed with 50 ml of saﬁurated
sodium chloride solution, dried over magnesium sulphate and
.~ concentrated. Lo&-pressure chromatography (0.4 bar) of
the residue on silica gel with Si ethyl acetate/petroleum
20 ether gave 88 mg (22%) of p=(5-pentyl-2-pyrimidinyl)phenyl- h
propiolonitrile as colourless crystals. Recrystalliiation_
from methanol yielded colourless needles (purity 99.4%); m.p.

(C-N) 76.2°C,'Cl.p. (N-I) 123.5°C. .

25 ~ The following compounds can be manufactured in an

analogous manner:



(135-160C/ 0.4-0.3 mrHg), yielded 3.25 g (86% of p-[(tri- 20
néifllsiIyI)ethynyI]phenoI as light yellow sh wax-1ike crystals; mp.
e8xperr]. (b) A solution of 381 ng of p-[(trinmethylsilyl)ethynyll-

~ phenol in 5.n of hexanethyl phosphoric acid triam de was 25 treated at
[err]in a sul phonation flask under argon gas- ification with 2.5 mM of a

1. 75M solution of nethyl lithiumin diethyl ether. 15 m nutes after

- conpletion of the addition the #i &u+#e, which had become a red slurry, was.
diluted with 5 m of absolute tetrahydrofuran and subsequently - 62 -
stirred at roomtenperature for 3 hours . The m xture was then cooled to

-300C and 322 pl ,of ggenxl cyanat e_were added, The now brown-orange cl ear
sol uti on was (25 rePRl-RaPY Fimd diny EhehenyiReoPA¢londfRA I8r i nto 50 m of

IN nyor o chl oL {sapdyend it pete eRLIEL AR A0 o of sty

chl ori de sol utPoty PasfExecBrblhf i ifh SheRn BropRl ol Ble D Shtrated.

Si1Ton ol wi (B e L ) e R e 4 Dovt et hyl

acet at e/ pet r ol pHif5eétROxgaTpIHIMIPL APDIPhariy [ProprsTont trile,

| | p- (5S-propyloxy-2-pyrimidinyl) phenylpropiolonitrile,
p-(5-butyloxy-2;pyrimidihyl)phénylpropiqlbnitrile,
p-(S-pentyloiy-Z—pyrimidinyl)phenylpropioioniﬁrile;

10 p-(S-hexyloxy-z-pyrimidinyl)phehyipropiolonitrile.

_ Exggglg-lo -. N ';J

A mixture of 143 mg of (p-hydroxyphenyl)propioclonitrile,

15 218 mg of trans-4-pentylcyclohexanecarhoxylic-icid, 227 mg

' of N,N'-dicyclchexylcarbodiimide and 12.2 mg of 4-(dimethyl
amino)pyridine in 15 ml of methylene chloride was stirred
at room temperature fdr 105 minutes in a round flask under
argon.gasificgtion. The yellow heterogeneous mixture was

20 subsequently poured into 30 ml of water and extracted twice
with 30 ml of methylene chlbride each time. The organic
phases were washed in sequence twice with .30 ml of water
each time, twice with 30 ml of 5% acetic acid each time
and twicé with 30 ml of water each time, dried ovér magnesium

25 gulphate and éoncent:ated. Low-pressure cﬂromatography (0.4

| bar) of the residue (383 mg) on silica gel with 3% ethyl-
acetate/petroléum ether gave 270 mg (84%) of trans-4-
-pentylcyclohexanecarboxylic acid p-(2=-cyanocethynyl)phenyl

ester as colourlesé crystals. A single crystallization



phenyl )propiolonitrile as light yellow sh crystals; mp: 15 134-[err]. _
The f'ol | oM ng compounds can be manufactured in an anal ogous manner: 20 N
Tr ang—jl- propyl cycl ohexanecar boxyl i c acid p-(2-cyano- ethynyl)phenyl @ b
trans-4- but yl cycl ohexanecar boxylic acid p-(2-cyano- ethynyl)phenyl ester

t rans- 4- hexyl cycl ohexanecar boxylic acid p- (2-cyano- 25 et hynyl ) phenyl
ester, trans-4-heptyl cycl ohexanecarboxylic acid p-(2-cyano- ethynyl)phenyl

ester,, - 63 - p-propyl benzoic aci d=p6l1 (2-cyanoet hynyl)pheny ester,
p- but yl benzoi c acid p'-(2-cyanoet hynyl)phenyl ester, p-pentylbenzoic acid
p' - (2-cyanoet hynyl ) phenyl ester, 5 p- hexyl benzoi c acid

p' - (2-cyanoet hynyl ) phenyl ester, p-heptylbenzoic acid _ -

p' - (2- cyanoet hyfindn Hexare gdeddedp2a0hmgybénthecestes as colourless plate-
p' - (2-cyanoet hynyl ) phenyl ester, p-propyl oxybenzoic acid | _

p' - (2- cyanoet hyhs fiRawlitye 90e7%) 5- b Pl 0XPb¥NZ 36 ¢88C) dcl.p. (N-I) 153.2°C.
p' -(2-cyanoet hynyL) phenyl ester, 10 p- pentyl oxybenzoi ¢ acid

p' - (2-cyanoet hynyl ) phenyl ester, p-hexyl oxybenzoic acid

p

-(2-cyanq?thynyl)phﬁﬁg.(%g %%r

oxyphenyl)propiolonitrilé used as the

starting material was prepared as follows:

(a) "A mixture of 4.40.g.of 4-10dophenol}'2.36 g of ethynyi--.?

~trimethylsilane, 280 mg of bis-(triphenflphosphine)-palladium_;i
10 (II) dichloride and 20 mg of anhydrous copper (I) iodide in

80 ml of trieﬁhylamine was stirred at 50°C for 4 houfs ﬁnder"5£ 

U argén gasificatibn in a sulphonation flask equipped with a -

mechanical stirrer. The resulting grey-brown heterogeﬁebusA?
mixture was filtered'(:insing with diethyl ether) and the.f;t 3

15; filtraté was concentrated.“ Low-pressure chromatography N
(0.5 bar) of the residual brown~orange oil (5.89 g)-on Siliéé?i
gel with 30% ethyl'acetate/petrcleum ether gave 4.40 g of N
orange oil which, after additional bulb-tube distillation
(135-160°C/0.4-0.3 mmﬂg), yielded 3.25 g (86%) of p=-[(tri-

20 methylsilyl)ethynyl]phenol as light yellowish wax-like' 
crystals; m.p. 60-63.5°C. | S |

(b) A solutioﬁ of 381 mg of p-[(trimethylsily1)ethth1]-
phenol in 5 ml of hexamethylphosphoric acid_triémide was

25 treated at -5°C in a sulphonation flask under argon gas-
ification with 2.5 ml of a 1.75M solution Of methyl lithium
in diethyl ether., 15 minutes after coﬁpietion of the |
addition the mixture, which had become a red slurry, was

diluted with 5 ml of absolute tetrahydfofuran and subéeqﬁ;ntly



Exanple 11 15 A solution of 382 ng of p- [(tr|nethyI5|IyI)ethynyI]
p (prepared according to Exanple 10) in 15 M of a 1:1 mixture of
_ nel and 1N aqueous potassi um hydroxi de solution was stirred at room
te rature for 45 mnutes.in a round flask under argon gasification.

Met hanol was sub- 20 - sequently renoved on a rotary evaporator and the
residue, after the addition of 30 M of IN hydrochloric acid, was
extracted three times with 30 nmi=df2 dT et hyl ether each tine. The organic
phases were washed twice with 30 m of water each tinme and once with 30 n
- of saturated sodium chloride. 25 solution, dried over magnesi um sul phate

- I h |
oo our | SELEESE 8y SOk CediiberdtiAL ik 2D hdled 70 ¥nd kel e NET 0! @ @
i medi atgbY bdobld Mo of3¢hEt dnd ﬁfqu %’f’ 6;41{&13}19 apﬁ&é_ké%@z@ of

trans- 4- pentyl cycl ohexanecar boxylic aci

N, N -di s&aé@hexwhsmmmtmmeﬂclﬂem s¥luveiloti wwmwn di ne.

This mixture was stirred at roomtenperature for 18 hours and subsequent!ly
fil5ereQ?Covitiiim 60 |ninutes\astherepiaured tinte) 50 mif oty hydtoexiract ed
three tines with 50 m of diethyl ether each time. The organic phases were
washed dhiorio acidfandtextracted tthxfe times with 50 ml of diethyl

‘ether each time. The organic phases were washed a further

three times with S50 ml of water each time (to which was .

added a small amount of sodium chloride solution), dried over
10 magnesium sulphate end concentrated. Low-presstre chroma=

tography (0.4 bar)'ef_the orange residue (570 mg) on silica

gel with 15% ethyl acetate/pet:olenm ether followed by 20% CJ
ethyl acetate/petroieum ether gave iso mg (56%) of (p~hydroxy-
phenyl)propiolonittile as light yellowish crystals; m.pP.

15 134-137°C, .

The following compounds can be manufactured in an

analogous_manner:

20 Trans-4-propylcyclohexanecarboxylic acid p-(z-cyano-
ethynyl)phenyl ester, ' |
_ trans-4-buty1cyclohexanecarboxylic acid p=(2-cyano~
ethynyl)phenyl ester,
_ trans-4-hexy1cyclohexanecarboxylic acid p—(z-cyano-
25 _ethynyl)phenyl ester, _ o
| trans-ﬁ-heptylefciohexanecarboxylic acid p~(2-cyano~
.ethynyl)phehyl ester, .



m of saturated sodiumchloride solution, dried over nmag- ne5|un1sulphate _
and concehtrated. Low pressure chroma- 10 tography (0.4 bar) of the resi
847\29) on silica gel with 3% ethyl acetate/petrol eum.ether gave 277
(46%of trans-4-pentylcycl ohexanecarboxylic acid p-ethynyl phenyl est
colourless crystals (purity 98.5% which were recrystallized further fr0
met hanol (purity 99.1%; mp.. 15 (CGN) [err], cl.p. (N1) [err]. The

foll owi ng conpounds can be manufactured-ig3an anal ogous manner: 20

Tr ans- 4- propyl cycl ohexanecar boxyl i c acid p-ethynyl - phenyl ester,

trans- 4- butyl cycl ohexanecar boxylic acid p-ethynyl - phenyl ester,

t rans-4- hexyl cycl ohexanecar boxylic acid p-ethynyl- 25 -phenyl ester,

trans- 4- heptylcycloheEaREQRYbbRgatCantﬂpptﬁ(ﬂwgyanqﬂthnnykighanyl ester,
p- propyl benzoi ¢ acid p'-ethynyl phenyl ester, p- butyl benzoi c acid

p' - et hynyl phenyl esteP~b B%th%ﬂzw%dazrd(%-cﬁwm henytle @ester, .

p-hexyl benzoic acid p, -eth¥y¥££H§Q¥c §§l§rp' = (2-cyanoethynyl)phenyl ester,

5 - p=hexylbenzoic acid p -(Z-cyanoethynyl)phenyl ester,
- p~heptylbenzoic acid p'~(2~cyanocethynyl)phenyl ester,
péethoxybenzoic aéid p'-(2-cyahoethynyl)phenyl éster,
‘p=-propyloxybenzoic acid 934(2-cyanoethYnyl)phenyl ester,
p-butyloxybenzoic acid p'-(Z-cyanoethynyljphenyl ester,
10 " p~pentyloxybenzoic acid p'-(2-cyanocethynyl)phenyl éstér}
p-hexyloxybenzoic acid p?-(2-cyanoethyny1)phenyl'ester.

'Egggglg 11

15 | A solution of 382 mg of p-[(trimethylsilyl)ethynyl]-
phenol (prepared according to Example 10) in 15 ml of a 1:1
mixture of methanol and 1N aqueous potassium hydroxidé
solution was stirred at room temperature for 45 minutes in
a round flask under argon gasification. Methanol was sub-

20 sequently removed on a rbtary evaporator and the residue,
afte: the addition of 30 ml of 1N hydrochloric acid, was -
extracted three times with 30_m1'of diethyl'ether_each.time.
The organic phases were washed twice.with 30 ml of water
each time and.onCe'with 36 ml of saturated sodium chloride

25 solution, dried over magnesium sulphaée and concentrated.
There weﬁe obtained 207 mg (88%) of p-ethynylphenol as a
colourless_oil (decomposing rapidly in the pure'stétE) which |
was'takén up immediately in 50 ml of diethyl ether and
treated with 436 mg of ﬁrans-4-péntylcyclohexanecarbcxylic



o

aci - et hynyl phenyl ester, p- propyloxyben20|c acid p'-ethynyl phenyl
est 8L,/ p- but yl oxybenzoi c aC|d p' - et hynyl phenyl ester, p- pentyloxyben20|Q_)
acid“p' - et hynyl phenyl ester, 10 - hexyloxyben20|c acid

p' -ethynyl phenyl ester, p- heptyloxyben20|c acid p' -ethynylphenyl ester.

- Exanple 12 15 A sol ution of 480 ng of _

| -[trans-4-(2, 2-di bronovi nyl ) - <y&4 chexyl ] - 4- pentyl benzene in 60 m of

absol ute tetrahydro- furan was placed at -[err]in a sul phonation flask
under argon ga5|f|cat|on and treated within 3 ninutes with 3.2 ni of a 0.1N

i i e anci i e of W Tad e SHsteriafliaide o 203 B o ¢ hen
782? ;gldeéﬁﬁmt ﬁ%ﬁ%ﬂpﬁy%i%a‘m gﬁh}(‘j?ats"g"&/\é Qﬁa&s‘gg&'}\ﬁ]eﬁa%() m of

5 é % p- hept yl benzoi ¢ acid p'-ethynyl phenyl ester, p-ethoxybenzoic

wat er, gaga; ?ng : -pressure
chr omat ogragﬁ 0.5 ar)sﬂ%nﬁﬁe resi due ‘on siﬁillé%\%e' w th hexane
gave 25fheur{Berdtd wis | tidd s with wwlw@aﬁw% &xt@aloreldenzene as a
colourless oil (purity 95.9%; Rf-value (hexane): 0.10. - 66 -

three times with 50 ml of diethyl ether each time. The
~organic phases were washed with 50 ml of watér-and with 50
ml of saturated ;Odium chloride solution, dried over mag-
| nesium sulphate and concentrated. Low-pressure chroma-
10  tography (0.4 bar) of the residue (847 mg) on silica gél
w;thx3%'ethylgacgtate/petroleum_ether gave 277 mg (46%)
of traﬁs-4-pentylcyclohexanecarboxylic acid p-ethynylphenyl
ester as colourless crystals (purity 98.5%) which were
recrystallized further from methanol (purity 99.1%); m.p.
15 (C-N) 50.6°C, cl.p. (N-I) 78.5°C.

The following compounds can be manufactured in an

" analogous manner:

20 . Trans-4-propylcyclohexanecarboxylic acid p-ethynyl-
" phenyl ester, |
' trans-4-butylcyclohexanecarboxylic acid p~-ethynyl-
phenyl ester, - _ |
trans-4-hexylcyclohexanecarboxylic acid p-ethynyl-
25 phenyl ester,

trans-4-heptylcyclohexanecarboxylic acid p=-ethynyl-

phenyl ester,: | |

p—propylbenzqic acid p'-ethynylphenyl ester,



The 1-[trans-4-(2,2-di bronovinyl)cycl ohexyl)-4-pentyl - benzene used as the"
starting material was prepared as follows: 5 (a) A solution of 2.0 g of }
Lrang;ﬂ-(p-pentylphenyl)cyclo- hexanecarbonitrile in 60 mM of nethylen \
chlorrde was placed at -[err]Junder argon gasification in a sul phonatio
flask equi pped with a nechanical stirrer and treated within 3 10 m nut es
with 13;2 m of a 1.5M solution of diisobutylalum nium hydride in tol uene.
The m xture was subsequently stirred fQrgg Lurther 2 hours with gradual
warmng to roomtenperature, then poured cautiously into 100 mM of 10%

pot assium sodiumtartrate solution and extracted three times with 200 m of

15  diethyl

et her each tinme. The organic phases were washed twice with

100 mi of water each tp-bmtydbemzodececachd: pssauhynglpheayt @steepncentrated.
There were obtained 1.98 g of o .
-trans-4-(p-penty|phenﬁ*ﬁ%?ﬂﬂdh@ﬂ&nécaﬂbédapdeh;hgnfbphényl8G§ﬂé#,as a

Vi scous oi

whi ch was used w t hout additional 20 purification; Rf-values

[tol uene/ et hyl acet at @~ReFyipenzgigcacddsp’-gthuneirenyl ester, A sol ution

of 5.0 g of

-[err]in a5

t et rabronpnet hane.in 60 m of t hy] ene_chl orjde was placed a :
sulphonatigﬁgfg YﬁPF&?Rgﬁnﬂﬁgdaggﬁﬁ vyipReRylL P3tRF ¢ r eat ed

wWthin 5 mnutes wth_ggas ban 7 0.9f el sphine in 20 mn
of met hyl ene chIorideFafﬁgb%%?EP?§%8 %?%grporgngtggggﬁ+ﬁgﬁ ds'ter,

10

15

20

25

p-propyloxybenzoic acid p'-ethynylphenyl esterf
‘p-butyloxybenzoic acid p'-ethynylphenyl ester,
p-pentyloxybenzoic acid p'-ethynylphenyliester;
p-hexyloxybenzoic acid p'-ethynylphényl ester,
p-heptyloxybenzoic acid p'-ethynylphenyl ester.

Example 12

A solution of 480 mg of 1l-{trans-4-(2,2-dibromovinyl)-
cyclohexyl]-4-pentylbenzene in 60 ml of absolute tetrahydro-_
furan was placed at =-78°C in a sulphonation flask under
argon gasification and treated within 3 minutes with 3.2 ml
of a 0.1N solution of butyl lithium in hexane. After com-
pletion of the addition, the mixture was stirred at -78°C
for a further Z.S'hours, then poured into 150 ml 6f water
and extracﬁed three times with 150 ml of petroleum ether
each time. The organic phases were washed with 100 ml of
water;'driéd over maghesium sulphate and concentrated. Low-
-pressure chromatography (0.5 bar) of the residue (310 mg)
on silica gel With'héxane:gave 255 mg (83;5%).df 1-(trans-
-4;éthynylcyclohexyl)-4-penty1benzene as a cblbhrlesé oil'_
(purity-gs.é%); Rf-value (hexane): 0.10. | | '



was stirred at -[err]for a further 1 mnute and then a solution of
y of trans-4-(p-pentyl phenyl)cycl ohexane- carboxal dehyde in 20 m of
y/ ene chl ori de was added 5 dropwi se within 3 mnutes. The m xtur
mas-subsequently | eft to stand at -[err]overnight, then poured into GOOQﬁf
of hexane and the separated precipitate was filtered off (rinsing with
hexane). The concentrated filtrate was digested with 300 m of hexane,
left to stand at -[err] for 10 =3B mnutes, filtered (rinsing with hexane)
and the filtrate was concentrated. Low pressure chronatography (0.5 bar) of
"the residue (1.87 g) on silica gel with hexane gave 503 ng of
| -[trans-4-(2, 2 dlbronDV| cyclohex ntyl_benze s col oyrl ess
crystal s (pur| ;5an§n% de‘rhﬂ"y‘"‘zi‘ﬁ'“l’ﬁs %ﬁw@?%ﬁﬁ&&#& “can be
- manuf a tured |n an anal ous

I (Tra %%&ﬂﬁ?é%é‘“z@repa“d as
1- (tra ﬁ;&%{ nylcyclohexyl) 4- but yl benzene,
1- (trans- ynyl cycl ohexyl) - 4- hexyl benzene,
1-(grans-4-ethynylcycl ohexyl)-4-heptyl benzene,
1- (trans-4-et hynyl cycl ohexyl) -4-et hoxybenzene, 1-
(t rans- fapt hynylsebitienx\df -22.@roms epdimsas(@~péntylphenyl) cyclo=

1- (trans-4-et hynyl cycl ohexyl) - 4-but yl oxybenzene,
hexanecarbonitrile in 60 ml of methylene. chloride was placed

at -78°C under argon gasification in a ‘sulphonation flask
equipped with a mechanical stirrer and treated-within 3
10 minutes with l3‘2 ml of a 1.5M solution of diisobutylaluminium
hydride in toluene. - The mixture was subsequently.stirred for
- a further 2 hours with gradual warming fo room temperature,
then poured cautiously into 100 ml of 10% potassium sodium
tartrate solution and exﬁracted three times with 200 ml of
15 diethyl ether each time. The organic phases were ﬁashed
- twice with 100 ml of water each time, dried over potassium
carbonate and concentrated. There were obtained 1.98 g of
trans-4- (p-pentylphenyl)cyclohexanecarboxaldehyde (purity.
86.1%) as a viscous oil which was used without additional
20 purification; Rf-values ttoluene/ethyl acetate (19:1)]:
educt 0.58, product 0.54.

(b) . A solution of 5.0 g of tetrabromomethane in.GQrml of
methylene chloride was placed a -10°C in-aISulphonation

- 25 flask-under argon gasification and treated within 5 minutesl -
with a solution of 7.9 g of triphenylphosphine in 20 ml of

methylene chloride. The resulting clear orange solution



1- (trans-4-ethynyl cycl ohexyl)-4-pentyl oxybenzene,

I-(trans 4- et hynyl cycl ohexyl ) - 4- hexyl oxybenzene, - 68-
trans-|-(trans-4-ethynyl cycl ohexyl)-4-propyl cycl o- hexane, trans-I-
(trans-4-ethynylcyclohexyl)-4-butyrcyclohexane, 5
trans-1-(trans-4-ethynyl cycl ohexyl)-4-pentyl cydl ohexane,
‘trans-1-(trans-4-ethynyl cycl ohexyl)-4-hexyl cycl o- hexane,
trans-1|-(trans-4-ethynyl cycl ohexyl)-4-hep69leycl o- hexane. 10 Exanple 13 A
solution of 254 ng of |-{(trans-4-ethynylcycl ohexyl)- -4-pentyl benzene
(prepared according to Exanple 12) in 60 m 15 of absolute
tetrahydrofuran was pl aced at &err]ln a 100 nl su] phonation flask under

argon gasifi cat‘ﬁaﬁns rede 3te gl ChEar 12 ERE EReT; I-I*F‘“lmﬁt?da’éﬂ then 3\

sol uti on of but Li.thiu exan Af t er c Iet a d|t|on t he
m Xture was Stl 3&189 OFI?V?EOF | fﬁF?ﬂ%"I ?%ib T to

-78C and treat %gr%g%l@ﬁggt esQL Eaeml ofY, le%% lﬁ_&#ﬁ é&‘#& ed at

-78C for a further en poure
extracted BhredropW@se within 3 minutes. The mixture was subsequently

left to stand at ~-18°C overnight, then'poured'ihto 600 ml
- of hexane and the separated precipitate was.filtered off
(rinsing with hexane). iThg concentrated filtrafe was
digested with 300 ml of hexane, left to stand at -18°C for
10 30 minutes, filtered (rinsing with hexane) and the filtrate
was concentrated. Low-pressure chromatography (0.5 bar) of
the residue (1.87 g) on silica gel with hexane gave 503 mg
of 1—[trang-4-(Z,Z-dibromovinYl)cyclohexyl)—4-pentY1benzene
as coiourless'crystals (purity 95.8%); m.p. 35-37.7°C.
15
The following compounds can be manufactured in an.

analogous manner:

1= (Trans-4-ethynylcyclohexyl)-4-propylbenzene, -
20 . 1=(trans-4-ethynylcyclohexyl)-4-butylbenzene, . . . -
1-(trans-4-ethyny1cyélohexy1)-4-hexy1hen2ene,
l-(frans-4-ethynylcyclohexyl)-4—hepty1benzene,
1- (trans-4-ethynylcyclohexyl)-4-ethoxybenzene,
;“1-(trans-4-ethyny1cyclbhexy1)-4fpropyloxybenzene,'
25 o l—(trans-4-ethynylcyclohexy1)-4-bntyloxybenzene;  _
.. 1= (trans-4-ethynylcyclohexyl)~4-pentyloxybenzene,
1-(trans-4éethynylcyclohexyl)-4-hexyloxybenzene,"



r twce with 100 m of water each tine 25 and once with 100 i of"

wé%%ﬁioo m of diethyl ether each time. The organi ¢ phases were mashed a
f
fated sodi um chl oride solution, dried over. mEgnesium sul phate and

concentrated. Low pressure chronatography (0.5 bar) of the residue-(380 n) )

on silica - 69 - gel with 2% ethyl acetate/petrol eumether gave 186 ny
(66.6% of trans-4-(p- pentylphenyl)cyclohexaneproplolonltrlIe as col ourl ess
crystals (purity 97.3% which wer&8& ecrystallized 5 further from hexane
(purity 99.3%; mp. (C1l) [err], cl.p. (N1) [err]. The follow ng-
conmpounds can be manufactured in an analogous manner: 10 Trans-4-

(p- propylphenyl)cyclohexaneproplolonltrl

trans- 4- ( p- butHasiRsin ¢ qﬁﬂﬂﬁﬂiﬁﬁﬁﬁﬂﬁﬂ&ﬁ?&ﬂ&hﬁﬁy#Pé4'Pr°PY10YCl°'

trans_i1 - hexyl phenyl ) cycl ohexanepropiolonitrile, _
trans ptyIphenyl)cyclohexaneproplolonltrlIe 15

trans-4- (p ethﬁéﬁﬂﬂ ghﬁg%gr |L -
trans- 4- ( p- pr opy oxypheny cycl %é rg%P% Eet? Futylcyclohexane,
t r'ans- 4- (.p- butpdaneiaidanse-a-Aiexagaeyen ol LULPentylcyclohexane,
trans-4-(p- pentyloxyphenyl)cyclohexaneprop|olonltrl
t rans- 4- ( p- hexygamel+tdansy-d dﬂtuym&any@nbhb&yabPuhhexylcyclo-
hexane, _
trans~1l-(trans-4-ethynylcyclohexyl)-4-heptylcyclo-
hexane.
10
Example 13

A'sdlution of'254 mg_of 1-(trans-4-éthynf1cyclohexyl)-

-4-pentylbenzene (prepared according to Example 12) in 60 ml

15 of absolute tetrahydrofuran was placed at ~45°C iﬁ a 1oo.m1
sulphonation flask under argon gasification and treated
within 1 minute with 1.2 ml of a 1.0N solution of butyl
lithium in hexéne. Afte:lcompletion of the addition, the
‘mixture was stirred at -45°C for a further 15 minutes, then

20 cooled.to.-78°c and treated witﬁ 182 ul of phenyl cyanate.
The mixture was stifred at -78°C for a further 90 minutes,
then poured into 200 ml of Waﬁer and extracted'thfee times
with 100 ml of diethyl ether each time. The organic phases
were washed a further tkice with 100 ml of water each time

25 and once with 100 ml of saturated'sodium chloride solution,
dried over magnesium Qulphate and conceﬁtrated;- Low-pressure

chromatography (0.5 bar):éf the fesidue (380 mg) on silica



nitrile, trans-4- (trans-4-butyl cycl ohexyl) cycl ohexanepropiolo- nitrile,
trang;ﬁ-(trans-4-pentylcyclohexyl) cycl ohexanepr opi ol o- 25 nitrile,
trans-4- (trans-4- hexyl cycl ohexyl ) cycl ohexanepropi.olo- nitrile,
trans-4-(trans-4-heptyl cycl ohexyl)cycl ohexanepropi ol o- nitrile. -70 -
Exanple 14 A solution of 2.66 g of trans-I1-(2,2-di bronovinyl)-4- 5
-[2-(trans-4-pentyl cycl ohexyl)ethyl]cyckopgxane in 120 m of absol ute
tetrahydrofuran was placed at -[err]in a sul- phonation flask under argon
gasification and treated within 10 mnutes with 15.2 m of a 0.1 Nsol ution
of butyl lithium.in hexane. After conpletion of the addition, the mxture
10 was stirred @8l Widh 2Rcethyluachtate/petroleuncethenrgave nt86 1y (6 %)
wat er and extracied three tines with 100 . m of petrol eumether each tine. -
The organic ph&deSTRBSE 4R OroentyipbenyL hcgalarexaneprepietonl $T4ke A% once

wth S0 moof eRddheds® 22y aTail Fpulfesh Yt 56T wilos WS rdBAS ST zea

5 further from hexane (purity 99.3%); m.p} (c-I) 46.9°C, cl.p.

20 trans-4- (trans-4-propyl cycl ohexyl) cycl ohexanepropiolo- =~ -
Cy
(5

(N-I) 45.4°C,

The following compounds can be manufactured in an
analogous manner: |

10 |
Trans-4-(p-propylphenyl)cyciohexanepropiolonitrile,
trans?4-(p-butylpheny1)cyélohexanepropiolonitrile,
trans-4- (p-hexylphenyl) cyclohexanepropioclonitrile,
trans-4~(p-heptylphenyl)cyclohexanepropiolonitrile,

15 : trans-4-(p-ethoxyphenyl)cyclohexahepropiolinitrile,
trans-4=-(p-propyloxyphenyl)cyclochexanepropiolonitrile,
trans-4-(p-butyloxyphenyl)cycléhexaneprcpiolonitrile,
trans-4-(p-pentyloxyphenyl)cyclohexanepropioldnitrile}
trans-4-(p-hexyloxyphenyl)dyciohexanepropiolonitrile,

20 . trans-4-(trans-4-propy1¢yclohexy1)dyclohexanepropiolo-i

 nitrile, - |
| trans-4-(trans-4-5utylc§clohexyl)cyclohexanépropiolo-
niﬁrile,
trans-4-(trans—-4-pentylcyclohexyl)cyclohexanepropiolo-

25 nitrile, | '
trans-4-(trans-4-hexyl¢ycloheleicyclohéxanépropiolo-

Initrile; |
trans-4-(trans-4-heptylcyclohexyl)cyclohexanepropiolo-
nitrile. o ' ' | '



15 sul phate and concentrated. Low pressure chromatography (0.5 bar) of

e~ esidue (1.90 g) on silica gel with hexane gave 1.48 g (88% of ~ *
¥ A I -ethynyl -4-[2-(trans-4-pentyl - cycl ohexyl)ethyl]cycl ohexane as a\_)
traneg/cis epimer mxture (about 9:1). Fractional crystallization from50
of ~20° met hanol yi el ded 883 ng of pure trans-Il--ethynyl-4-[2-(trans-
-4-penty|cyclohexyl)ethyl]cyclohexﬁpe as colourless crystals; mp. (CGCN
[err], cl.p. (N-1) [err]. The ~ = , : :
trans-1-(2,2-di bronovi nyl)-4-[2-(trans-4-pentyl- 25
cycl ohexyl ) et hyl ] cycl ohexane used as the starting material was prepared as
follows: (a)’ A sol ution of é&é&g?éﬁlgrans-4-(2-(trans-4-penty|cyclo-
hexyl ) et hyl ] cycl ohexanecar.boni 00 M of methylene =~ .- 71 -
~chloride was placed at -780C in a sul phonation flask under argon
gasification and treated within 3 mnutes with 10.5 m of a 1.5M solution
of diisobutyl aAusolntiohyolf i 2166 ng Sof ctrmre-1-{2, 2dddbromordnyd)eddequent | y
stirred at -780C for a further 4 hours, then treated cautiously with 50 m -
of  30% pb2attramsstopenty leyelehexy)l la thyl leuclohexaneedn Hi28ml mes wi t h
100 M of diethyl ether each tinme. The organic phases were washed twi ce

with Soofi absolite, tetrahydrofyuran wah RkAcedat o890 i as/Wrat ed sodi um

chlorldgh

10 minutes with 15.2 ml of a 0.1N solution of butyl lithium

onation flask under argon gasification and treated within

in hexane. After_éompletion of the addition, the mixture
10 was stirred at =78°C for a further 2 hours, then poufed into
100 ml of wgte;,and_extgacéed three times with 100 ml of
'patroleﬁm ether éach time.'.The qrganid phases were washed
twice with 50 ml of water each time and once with SO ml
of saturaﬁed sodium chlo:ide solution, dried over magnesium
15 sulphate and concentrated. Low-pressure ch#omatography
(Q.S.har) of_the.rgsidue (1.90 g) on silica gel with hexane
gave 1.48 g (88%) of-trans-l—ethynyl—d-[2-(trans-4-pentyl-
: cyclohexyl)ethyl]cyclohexéne as a trans/cis epimer mixture
- (about 9:1). Fractional crystallization from 50 ml of
20 methannl’yieided 883 mg of pure trans-l-ethynyl-4-[2-(trans-.
- =4-pentylcyclohexyl)ethyl]cyclohexane as colourless crystals;
m.p. (C=N) 5_-1.3.°c,___.c1.p. (N=-I) 68.0°C.

_ ,The_trangel-(z,z-dibrompvinyl)34-[2-(t:ans-4-pentyl-
25 cyclohexyl)ethyl]cyclohexane used as the starting material

'was,p:epa:ed-as follows:

(a) A_solutiop of 2.3 g of trans-4-(2-(trans-4-pentylcyclo-
hexyl)éthyl]cyclohexanecarbonitrile'in 100 ml of methylene



solution, dried over nagne5|un1sulphate and concentrated Low pressure
chroﬁatogfaphy (0.5 bar) of the residue (2.1 g) on silica gel wth 5% et -
acete*//petroleun1ether gave 1.95 g (84.4% of _ D)
transT4-[ 2-(trans-4-pentyl cycl ohexyl)ethyl]- 15  cycl ohexanecarboxal d
whi ch cont ai ned about 10% of the corresponding epineric cis al dehyde
.accordance with NVR spectroscopi ¢ anal ysis and which was reacted wi thout .
addi tional purification; Rf-value (10%efhyt acetate/ petrol eum ether):
0.49. 20 (b) A solution of 4.4 g of tetrabrononethane in 80 m of

nmet hyl ene chloride was placed at -[err]in a sul phonation flask under argon

i ficat i d_wit i t h | t f
7\ phenyl phosprtERestah gnded Senzrfbecta ansifpiondtidn Hanf dhinr
| uti 0
Corution of 1 48%m, BaskEiation) Bhy %?%%ﬁé“}‘%@& §1 2 exy%fr%lnr}'ﬁ s
- 72 - cycl ohexapacbaxal ¢ahyegutioRCof! afisdBhbyl &E'rfifaor & ]?ijigt .

dropmnse wWithin 10 minutes: The mxture was stirred at|err

30 ni nut es 5 t haolueneqd Thenhixélifewadf stib¥éqgeent Ibtéﬁiiﬁéﬁﬂé%téﬁgde“Ch
t hereby separated was filtered off (rinsing wth hexane) The
for a further 4 hours, then treated cautiously with 50 ml

of 10% potassium sodium tartrate solution and extracted
three times ﬁith 100 ml of diethyl ether each time. The
prganic phases were waéhed twice with 50 ml of water each
10 time and once with 50 ml of saturated sodium chloride
solution,-dried over magnesium sulphate and concentrated.
Low=-pressure chrématographf (0.5 bar) of the residue (2.1 g)
on silica gel with S%Iethyl acetate/petréleum ether gave
1.95 g (84.4%) of trans-4-[2-(trans-4-pentylcyclohexyl)ethyl]-
15 cyclohexanecarboxaldehyde which contained aboﬁt 10% of the
corresponding epimeric cis aldehyde in accordance with,NMR
spectroscopic analysis and which was reacted without
additional purification{ Rf-value (10% ethyl acetate/ -
petroleum ether): 0.49.
20 o
(b) A solution pf 4.4 g of tetrabromomethane in 80 ml of
methylene chloride was placed at -15°C in a sulphonation -
- flask under argon gasification and_ﬁreated within 5 minutes
with a solution of 7.0 é of triphenylphosphine in 20 ml of
- 25 = methylene chloride. The c;ear deep orange solution was
- stirred at -5°C for a further 10 minutes and then a solution

o£ L.95 g of the trans-4-[2-(trans-4-pentylcyclohexyl)ethyl]-



concentrated filtrate was digested with 300 mM of hexane, left to stand
f filtered (rinsing with hexane) and the filtrafe wds
~~”!trated Lomfpressure 10 chromat ography (0.5 bar) of the reS|due\-J.
wi th hexane gave 2.68 g (89.2% of

vinyl) - 4 [2 (trans 4-pentyl cycl ohexyl ) et hyl ] cycl ohexane whi ch contalned
about 10% of the correspondi ng gprgeLic cis conmpound i'n-accordance with NWVR
spectroscopi ¢ analysis 15. - and which was used w t hout additi onal .
purification;” Rf- -value (hexane): 0.62. The follomnng conpounds can be
manuf actured in an anal ogous manner: 20 :
Tr ans- | cyciphpxanerarboxahdehygeopn| 29cndhefynpthniehe chybouhdxane,
trans-1-ethynyl-4-2 rans-4- butyl cycl ohexyl) et hy cycl ohexane, 25
trans- IWBPh9ﬁ9Pd4dFQPVFF&n?ighﬁéxipcyépﬁﬁéiyI)@ﬁﬁymlft uEe W¥hexane,

trﬁ?zrga§ﬁr*n§2 r§2$h§ﬁ§§§?%l§ﬁ §£ %;F II- c¥9$ohexane '._- 73
5 into 600 ml of hexane and the precipitate which thereby '
separated was filtered off (rinsihg with hexane). The
concentrated filtrate was.digested with 300 ml of hexane,
left to stand at 0°C for 30 minutes, filtered (rinsing with
_ he#ane) and the filtrate_was concentrated. Low-pressure
10 chromatography3(0.5 bar) of the residue (3.0 g) on silica
gel with hexane gave:2.68 g (89.2%) of t:ans-l-(2;2-dibromo-
vinyl)¥4-[2—(trans-4-penty1cyclohexyl)éthyl]cyclohexane' g;)
which contained about 10% of thé qcrrespondiné epimeric cié
‘compound iﬁ accordance with NMR spectroscopic analysis
15 and which was used without adéitional_purification; Rf-

-value (hexane): 0.62,

'The following compounds can be manufactured in an
analogous manner: | |
20 | |
- Trans-l-ethynyl-4-[2-(trans-4-propylcyclohexyl)ethyl]- N
cyclohexane, .
'trans-l-ethyny1-4é[24(trans-4ébutyicycldhéxyl)ethyl]-
cyclohexane, ' :
25 - tfans-l—gthynyl—4-[2-(trans-4-hexylcyclohexyl)ethyl]-"
| ' .cyclohexane, -
“transéléethynyl-4-[2-(trans-4-heptylcyclohexyl)ethyl]-

cyclohexane,



Benzene, | - butyl -4-[2-(trans-4-ethynyl cycl ohexyl)ethyl] benzene, 5 .

1-peﬁty|-Z-[Z—(trans-4-ethyny|cyclohexyl)ethyl]benzene,
| - he@y -4-[2-(trans-4-ethynyl cycl ohexyl ) et hyl ]benzene, '
I -heptyl-4-[2-(trans-4-ethynyl cycl ohexyl)ethyl ] benzene, L
| -ethoxy-4-(2-(trans-4-ethynyl cycl ohexyl) et hyl ] benzene,

| - propyl oxy-4-[2-(trans-4-ethynyl cycl ohexyl)ethyl]- 10 benzene,

| - but yl oxy-4-[2-(trans- 4-et hynyl cycl oh&xyli3) et hyl ] - benzene,

| - pentyl oxy-4-[2-(trans-4-ethynyl cycl ohexyl)ethyl]- benzene, 15

1- hexyl oxy-4-[2-(trans-4- ethynylcyclohexyl)ethyl] benzene. Exanple 15 20

A sol ution of 750 ny 2- '
- 4-pentyl cycl ohexyl )e?hff'][% (;lhgxane Sée%aﬁg%gr iﬂﬁ}ﬁﬁe%lﬁﬁlﬁ%}k 14) in
75 m of a 4:1 yénddies, Of absolute tetra- hydrofuran and

hexanet hyl phosphoric acid triamde was pl aced at -[err]in a sul phonati-on

L}ask under argon gamﬂhhnﬁyl@ﬂ-&@-(t&aﬁstﬁﬂétﬁﬁn¥&$?bmoﬁe£}ﬂH&@ﬁyﬁ%Eéhé%ﬁe
of al.ON solution of butyl lithiumin hexane e m xture was
subsequentl@'stlrred de-pelndyri-de 2= (ftransed -gthonylcy bEohéxpl péthiyl  Hétene,
1-hexy1-4-[2-(transf4-ethynyloyclohexyl)ethyl]benzene,
1—heptyl-4-[2-(tfans-4-ethynylcyclohexyl)ethyl]benzene,
l-ethoxy-4-[2-(trans-4~ethynylcyclohexyl)ethyl] benzene,
l—propyloxy-4-[2-(trans-4-ethynylcyclohexyl)ethyl]-
10 benzene, | _'
l—butyloxy-4-[2-(trans-4-ethynylcyclohexyl)ethyl]-
benzene,
1-pentyloxy—4-[2-(trans-4-ethynylcyclohexyl)ethyl]-
benzene, ‘ _ S
15 - l-hexyloxy-4-[2-(trans-4-ethyny1cyclohexyl)ethyl]-

benzene.
'Example 15

20 A solution of 750 mg of trens-l-etnynyl-4-[2-(trans-
'_4_93@ty1cyclohexyl)ethyl]chlohexane {prepared according to
Example 14) in'75 ml_of a 4:1 m;xture of absolute tetra-
hydrofuran'and hexamethylphosphorio acid triamide was placed
| at -45°C in a sulphonationeflask under argon gasification
25 and treated within 2 minutes.with 3. 3.ml of a l1.0N solution
of butyl lithium in hexane. The mixture was subsequently

stirred at -20°C for a further 1 hour, then cooled to -78°C



- 74 - and treated with 490 ul of phenyl cyanate in a single portion. The
m xture was then stirred at -[err]for a further 2.5 hours, poured info 200
i wat er and extracted three tinmes with 5 150 m of diethyl et her eaghy
he organi c phases were washed twice with 150 m of water each ting
¢de with 100 ml of saturated sodium chloride solution, dried over
um sul phate and concentrated. Low pressure chronatography (0.5 bar)
of the residue (2.6 g) on silica-gel_ with hexane gave 10 i n sequence 194
myg (25.8% of trans-|-ethynyl-4-[ (trans- -
-4 pentyl cycl ohexyl)ethyl]cycl ohexane and 284 ng (34.8% of
trans-4-[2-(trans-4-pentyl cycl ohexyl)ethyl]cycl ohexane- propiolonltrile
(purit yarlB. €¥dated witty Vooal ) 28 phenll chanaiter Lheal BamgIet papeloni el ded
colourless crystals (purity:-15 . 99.4%; mp. (CGN 51.4%and cl.p. (N1)"
[err]. The nficttune ngscmimursdzé.md at nﬂﬁt&t:acﬁburr ad furthera@abohjoussganner :
20 - Tr ans- J&Erans 4- propylcyclohexyl)ethyl]cyclohexane-
prom(ﬂRﬂﬂRQ4I#?th%ﬂ% G#VF@F&B@thFBFetK?P?CVéthexane—

pro |oI itrile rans-.4- trans- 4- hexyl cycl ohex eth cycl ohexane- 25
pro'gl ol- 1“?‘1[ of ‘i"ﬁi’ﬁ'lﬂ%e& reéﬁ’i‘ iﬁ'@pty cP5AE \é} B’E‘%%CVSFShexane-

pronﬂégy dléaice with 150 ml of water each time and once with 1oo

‘ml of saturated sodium chloride solution, dried over magnesium
-'sulphéte and concentrated. Low¥pressure chromatography (0.5
bar) of the residue (2.6 g) on silica gel with'hexane gave
10 in sequence 194 mg (25.8%) of trans-l-ethynyi—4-[2-(trans- " -
-4-pentylcyclohexy1)ethyl]cyclohexane'and 284 mg (34.8%) of
trans-4-[2-(trans-4-pentylcyclohexyl)ethyl] cyclohexane~ o
propiolonitrile (purity 98.9%). A'recrysﬁallizatibn of the
‘ nitrile from methanol yielded colourless crystals (purity
15 99.4%); m.p. (C-N) 51.4% and cl.p. (N-I) 112.7°¢.

Ihe following cdmpounds can be manufactured in an

analogous manner:

20 - Tréhs~4-[2-1trahs44;p£opyIQYclohexYI)ethyi]cyclohexane—
propiolonitrile, | | C
trans-4-[2-(trans-4-butylcyclohexyl)ethyl]cyclohexane—
_propiolonitrile,
trans-d-[z-(trans-4-hexy1cyclohexyl)ethyl]cyclohexane-
25 propiolonitrile,
| trans-4-[2-(trans-4-heptylcyclohexyl)ethyl]cyclohexane—
propiolonitrile, -



- 75 - trans-4-[2-(p-propyl phenyl)ethyl]cycl ohexanepropiolo- nitrile,
transﬂ4-[§-(p-buty|phenyl)ethyl]cyclohexanepropiolo- 5 nitrile,
tranQLA-[Z-(p-pentylphenyl)ethyl]cycrohexanepropiolo_ nitrile,
trans-4-[ 2- (p- hexyl phenyl ) et hyl ]cycl ohexanepropiolo- nitrile, 10 -

‘trans-4-[2-(p-heptyl phenyl) et hyl]cycl ohexanepropiolo- nitrile,
trans-4-[ 2- (p- et hoxyphenyl ) et hyl ] cycl ohexaneprapiolo- nitrile,
trans-4-[2](p-propy|oxyphenyl)ethyl]cycrbﬂéxanepropioIo- 15 nitrile,
trans-4-[ 2- (p- butyl oxyphenyl ) et hyl ] cycl ohexanepropiolo- nitrile,
trans-4-[ 2- (p- pentyl oxyphenyl ) et hyl ] cycl ohexanepropi ol o- nitrile, 20

[ 2-(

e P D SRR S Pouth e RO EL

cycl ohexyl ) benzana-4y epared according to Exanple 3) in 90
-tran§-4-[2-(p—butylpheny1)ethy1]cyclohexaneprcpiolo-
S nitrile, -

trans-4-[2-(P'pentylphenyllethyllcyclohexanepropiolq-
nitrile, '

trans-l-[2-(p-hexylpheny1)ethylTcyclohexanepropiolo—
nitrile, -

10 trans-4-[2-(p-heptylphengl)ethyl]cyclohexanepropiolo-
nitrile,

trans-4-[2-(p-ethoxyphenyl)ethyl]cyclohexanepropiolo-
nitrile, B

trans-4-[2] (p~propyloxyphenyl)ethyl] cyclohexanepropiolo-
15 nitrile,
' trahs-4-[2-(p-butyloxyphenyl)ethyl]cyclohexanepropiolo- _
nitrile,

trans-4-[Z-Ip-pentyloxyphenyl)ethyl]cyclohexaneprcpiolo—

nitrile,
20 ' trans-4-[27(p—hexyloxyphenyl)ethyl]cyclohexanepropiolor
nitrile. | ' |
Example 16
25 A solution of 2.55 g of l-ethynyl-4=-(trans-4-pentyl-

cyclohex?l)benzene (prepared according to Example 3) in 90
ml of absolute tetrahydrofuran was placed at -20°C in a

sqlphonation flask under argon gasification and treated



m ‘of absol ute tetrahydrofuran was pl aced at [err]ln a sul phonati on flask
undgr argon gasification and treated -76- within 5 mnutes with 11.0"m
. ON solution of butyl lithiumin hexane. The clear yeIIowmxture\?s )
ﬁg;nuently stirred at -[err]for a further 30 mnutes and then treated
sequence with 10 nl of hexanet hyl phosphoric acid trian de and 747 ul’ '
met hyl . iodide. After warmng to roomtenper- ature, the now dark V|0Iet
mxture was stirred for -a further 78 flours , subsequently poured into 150 m

of water and extracted three tinmes with 150 m of petrol eum et her each 10
tinme. The organic phases were washed twice with 200 mi of water each tine,

chr omat SRy 3 S BEERT43°0 B s Ba1o0kCRoshRIRR, E2BAFYY (1 nexane

gaXE | N 1SQ4URC 9 o g xgﬁe%iéT§é>c§%a} g&ﬂ!&%'hf?téié as ?H€§%¥réﬂﬁifhexy')

benzene, , xture o ans-
-4- pentﬁﬁ@!&h@h%&thobGHES&eaaﬁdréheﬁlsérﬁﬂﬁﬁ!&% afid &ﬁéﬁnﬁréated
-pentyl cycl ohexyl ) benzene and 601 ng (22.4% of |-(I- -propynyl) -4-
(tr &ns- 4npeeiguence aliechylp minoEnhexahethylphysphorizaachd efiamibdéast
fraction from50 m of methanol 20 yi el ded 464 ng of -
1- (1 - pr amdnyd4)7- 41 ofamethydcAodides! oAfhexywabningntoaroon| bembers

crystals; mp. (CN [err
ature, e now dark violet mixture was stirred for a further

4 hours, subsequently.pcured-into 150 ml of water and
extracted three times with 150 ﬁl of petroleum ether each
10 time. The organic phases were washed twice with 200 ml of
water each time, dried over magnesium suléhate'and-con—
centrated. Low-pressure chromatography (055 bar) of the
 residue (3.01 g) on silica gel with hexane gave'in seqﬁence
806 mg (31.7%) of l-ethynyl-4-(trans-4-pentylcyclohexyl)-
15 benzene, 431 mg (16.3%) 6f a mixture of l-ethynyl=-4-(trans-
.-4-pentylcyclohexy1)benzene:and 1-(l-propynyl)=4=-(trans=-4-
-pentylcyclohexyl)benzene and 601 mg (22.4%) of.l-(l-
: -propYnyl)-4e(tréns-4-pentylcyclohexyl)benzene; A re-
-crystallization of the last fraction from 50 ml of methanol
20 - yielded 464 mg'qf i-(l-propynyl)-4-(trans-4-pentylcyclo—' -
hexyl)benzene as colourless'crystals; m.p; (C-N) 41.6°C,
cl.p. (N-I) 64.9°C; 3 (22°C) = 23 cp: 4 (45°C) = 7.7 cp.

The following compounds can be manufactured in an

25 analogous manner: .

1—(1—Propyny1)-4f(trans-é-propylcyciohexyl)benzene,
mop‘ (C-N) .45.1°C, CIQPQ (N-I) .53.7°C,



cl.p. .(N-1). [err] 23 cp [err] = =7.7 cp. The follow ng conpounds can be
nanufactured in an 25 <=anaf ogous manner: 1- (l|-Propynyl) -4- .
(trang-4-propyl cycl ohexyl) benzene, mp. (GN) [err] cl.p. (N-1) [err],
-77- -1- (I -propynyl)-4-(trans-4-butyl cycl ohexyl ) benzene, :

1- (I.-propynyl)-4-(trans-4-hexyl cycl ohexyl)benzene,

1- (I -propynyl)-4-(trans-4-heptyl cycl ohexyl)benzene, 5 mp. (CGN) [err],

cl.p. (N1) [err], 1-(l-butynyl)-4-(transyg- propylcyclohexyl)benzene

i-gl Butyny:g j Etrans j but¥lfyclﬁhﬁxyl??gnzene (G | | I
utyny rans- 4- pentyl cycl ohexy enzene, m.p. - err], cl.p.

(N-1) [err], 10 1-(1-butynyl)-4-(trans-4-hexyl cycl ohexyl)benzene,

1- (1 - butynyl) - 4- (t r ans1#{heprop¥ypyl bhéx {tFarsrzérhytyllcyclohexyl)benzene,

| - pentynyl)-4-(trans-4- propylcyclohexx benzene, 1-

| - pentynyl )-4-(trans-4 b&i?PE?EYGﬁE Xty berarsnd -hexylcyclohexyl)benzene,

1-(l-pentynyl)-4- (tran pentyl c e ben ﬁﬁf err],

_(lzl (lp (N'El) I[)err] t i'ﬁ% neyH ?&%’(F ) %ﬁ%%éw éﬁ%’gﬁ‘f[&ne'

pentyn r ptyhcygl ohex propyny
- pent yl bi phényl ﬁ"%m ?E %‘:ﬁl ?5 : & S Yﬁ P,engéergoc

l-(l-butynyl)—4-(trans-4-propylcyclohexyl)benzene,
l=(l=-butynyl)-4-~(trans-4-butylcyclohexyl)benzene,
I-(l-butynyl)-4-(transé4-p§n£y1cyclohéxyl)benzene.
m.p. (C-N) 29.5°C, cl.p. (N-I) 3l. aoc, -
10 1-(l-butynyl)-4-(trans-4-hexy1cyclohexyl)benzene,
1-(1-butynyl)-4-(trans-4-hepty1cyclohexyl)benzene,
v | 1—(l-pent&nYl)-4-(trans-4-propy1cyciohexy1)benzehe,
| 'l-(1-pentynyl)-4-(ﬁrans-4-butylc?clohexyl)benzene,
1-(1-pentynyl) 4-(trans-4-pentylcyclohexyl)benzene,
15 m.p. (C-N) 20.0°C, cl.p. (N-I) 31.3°C, |
. 1—(1-pentyny1)-4-(transé4-hexylcyclohexyl)benzéne,_
l-(l-péntynyl)-4-(trans—4-heptylcyclohexyl)beniene,
4-(1-propynyl)-4'-pentylbiphenyl, m.p. (C-S) 60.5°C,
cl.p. (8-I) 83.4°C, -
20 o 14(1-propYnyl)¥4-[2-(trans-4-butylcyclohexy1)ethyl]—
benzehe;'m.p. (C-N) 33.1°c, ci.p. (N-T) 38.6°C,
- l-(l—prOPYnyl)'4-[2-(trans-4-§entylcyclohexyl)ethyl]-
benzene, m.p. (C-N) 46.8°C, cl.p. (N-I) 55.3°C, }(22°C) =
18 cp, '
25 l-(l—propynyl)-4—[2-(ﬁrans-4-heptylcyclohe3yl)ethyl]--
benzene, m.p.'fCAN) 44.4°C, cl.p. (N-I) 58.0°C,
o 1-(l-bﬁtyny1)-4-[2-(t:ans-4;buty1cyclohexy1)ethyl]-



¥

cl.p. (S1) [err], 20 - o _
1-#T~pr opynyl ) - 4-[ 2- (trans- 4- but yl cycl ohexyl ) et hyl+< benzene, mp. (&GN
. 33. cl.p. (N-1) [err], v
1- or opynyl ) -4-[ 2- (trans 4-pentyl cycl ohexyl ) et hyl]- benzene, m p. (C—RFJ :
- 46N8€’ cl.p. (N1) [err], [err] 18 cp, 25 1- (1- propynyl)
-4- [2 (frans-4-heptyl cycl ohexyt ) ex8yl4 - benzene, mp. (CN) 44.4C, cl-p.
(N-1) 58.0C, 1-(l-butynyl)-4-[2-(trans-4-butylcyclohexyl)ethyl]- - 78
- benzene, mp. (GN) [err], cl.p. (N-1) 9.5C,

1- (I -pentynyl)-4-E2-(trans-4-butyl cycl ohexyl)ethyl]- benzene, mp. [err],
cl.p. laffene? m.p. (C-N) 6.1°C, cl.p. (N-I) 9.5°C - o
1-[2-[trans- 4 (1 pentynyl)cyclohexyl]ethylI-4 butyI oxybenzene, mp. (CY9S).
Terr], cl.p. 1St1Jpdretyrlyl)=>dnid-e trans-4-buty leytlohasyl)ethy1]-42 g of

[err]drbronD pC2- (trans-4- -pentylcyclohexyl)ethyl]styrene (prepared .

accor dibepzendxamp e H. I 3T hp ofe2dfs@wt e t et rahydrof uran was pl aced at
about -450C in a sulphonatron f1 ask under argon asifi- cation and treated

wi'thin 5 ni nukeE2ThEFARSTAT{ 1tRentyRYN crrlohasyklieshyds] TATBRENET hi um i n
. hexane. oxyfter corrpl et ed(dardéy ti oo c]—;he react so_rhmﬁ.t W was stirred at this

t enper - nzene, cl.p.
~ Example 17
10 A solution of 1. 42 g of B, B-dibromo—p—[Z-(trans-4-

'-pentylcyclohexyl)ethyl]styrene (prepared according to
Example 5) in 32 ml of ebsolute tetrahydrofuran was placed
at_about.f45°¢.im_a sulphohation flask under argon gasifi-
cation and treated within 5 mimutes with 8.0 ml of a 1.2N

l5 _solution of butyl lithium in hexane. After completed
addition, the reaction mixture was stirred at this temper-
ature for a further 90 minutes,'before_it was treated at
-40°C iu.sequence with 3.2 ml of'hexamethylphosphoric acid
triamide and 0.62_ml of butyl iodide. After warming to room

20 Itemperature.'the mixture was stirred for a further 24 hours,
subsequently poured into 50 ml of water and extracted three
times with 50 ml of petroleum ether each time. The organic
phases were washed a further twice with 50 ml of water each
time and once with 50 ml of saturated sodium chloride solu-

25 tion, dried over magnesium sulphate and conoentrated. Low—
-pressure chromatography (0.5 bar) of the residue (l 07 q)
on silica gel with hexane as the eluant gave 840 mg (81%) of
l—(l-pentynyl) 4—[2-(transj4-pentylcyclohexyl)ethyl]benzene



ature for a further 90 ﬁ1nuteé beéfore it was treated at [err] in sequence
wth 3 2 M of hexanethylphosphorlc acid triamde and 0.62 m of

il odide, After warming to room20 tenperature, the mxture was fph'
a further 24 hours, subsequently poured into 50 m of water and ed
three tines with 50 ml of petroleumether each tinme. The organic es

were washed a further twice with 50 m of water each tine and once with 50
m of saturated sodiumchloride solu- 23 ggtion, dried over magnesium
sul phate and concentrated. Low -pressure chronatography (0.5 bar) of the

residue (1.07 g) on_silica gel with hexane as the eluant gave 840 ng (81% .
of 1- (I-pentyn?P)921923@995n§3255%%§y(E?%*Gﬁe&?¢? rﬁﬂﬁu?hr°ma’79 - as

Focryet 11 ool Bodepebl BH 4T RebREabRL Ot éﬁgms% ‘of Sistilina

|
(1‘.CSI1) pfgﬁ ?/]ny )giep.aeﬁt gﬂ [g?ﬁykb@‘q"g‘k@y t)#w{lon ofp%w
4-[2-[trans-4- 1014552?9?@5%%81 %?xwué)&yeﬁo&egyl i@if')vl 37 4a°¢oe£{dléa.rﬁ1enyl

in 100 mM qf abSolute uran was placed at [err]-in a sul phonat i on
fl ask under args®Rrgagsofpegti on and treated within I'S mnutes

Example 18

A solution of 2.87 g of 4~[2-([trans=-4-(2,2-dibromo-

10 vinyl)éyglohex?l]ethyl]—4'-pentylbipheny1 in 100 ml of
absolute tetrahydrofuran was placed at -20°C in a'sulphonatidn |

4 flask under argon gaéification and_t:eated within iS minutes
with 20.6 ml of a 0.8N solution of ‘butyl lithium in hexane
(slight exdthe:mic reaction). The mixture was subsequently |

15 stirred for a further 1.5 hours with gradual wa:ming.to.

. 0°C, then poured into 100 ml of water and extracted three
times with 100 ml of diethyl ether each time. The organic
phases were washed a further twice with loo.ml of ﬁéter each
time, dried over magnesium sulphate and concentrated. Low=-

20 -préssure chromatography (6.5 bar) of the residue (1.98 g)
.on silicg gel with 1% ethyl acetate/petroleum ether as the
eluant gave 1.94 g (98%) of 4-[2-(Erans-4-ethynylcyclohéxyl)-
ethyl]-4'-pentylbipheny1,' Two-£fold recrystallization from
ethanol and repe&ted low=-pressure chromatography.(o.s bar)

25 'of the c:ysgallizate on silica gel with hexane as the eluant
finally yielded 732 mg of mixed fractions:and 684 mg of pure
4-(26(trans-4-ethynflcyclohe#yl)ethyl]-4'-9entYlbiphenyl with
m.p. (C=8) 66.0°C, t.p. (S=-S) 107°C, t.p. (S=N) 115.5°C and
cl.p. (N-I) 126.4°C, |



‘wi,ih 20.6.n- of .a 0.8N sol ution of butyl |i-thi imin hexane (slight

rmc reaction). The m xture was subsequently-415 «stirred for a

r 1.5 hours with gradual warmng to [err] then poured into 100 m Qﬂ

\Jand extracted three tines with 100 nl of diethyl ether each tine.

. TRe.of gani ¢ phases were washed a further twice with 100 ml of water each
time, dried over magnesi um sul phgeg and concentrated. Low 20 -pressure .

chromat ography (0.5 bar) of the residue (1.98 g) on silica gel with 1%

et hyl acetate/petroleumether as the eluant gave 1.94 g (98% of

4-[2-(trans-4-ethynyl cycl ohexyl )- ethyl]-4'-pentyl bi.phenyl.. -fold
recrystalli za”fl?%n‘YT fﬁo" %Y%‘oqy' %'@&WQ%)WMMFG& gr aphy
(0.5 bar),25 .. ¢ e _ i zat.e on .silj Wit h hexane as the el uant
finall y%/i gﬁe_ M&%’ﬁ@ YA A S ey et} %r Pre

4- (2- (1500 4 t?yFugﬁfplohexyf)ethyl]-4f-pentylbiphenyl with mp. (GYS)
[err], é.p. ?E?S err|, t.p. (S N) 115.5C and cl.p. (N1) 126.4C - 80-
Thes 4-[ 2-[trans-4- (2, 2-di bronmovi nyl ) cycl ohexyl ] ethyl]- -4'-pentyl bi phenyl

used as the starting material was pre- pared as follows: 5 (a) A sol ution
of 10 glaf 4-Kysoilatiomeat yIbigplehyd-dyano-4'-pentylbiphenyl in

x

150 ml of methylene chloride was placed at -78°C in a
sulphonation flask under éréon-gaSification and treated
within 15 minutes with 54 ml of a 1.5N solution of diiso-
10 butylélﬁminiuh-hYdride in toluene. Subsequently, the mix-
ture was stirred at ~78°C for a further 30 minutés,'théﬁ
- poured cﬁutiously into 50 ml of 2N hydrochloric acid and | B
' extracted three times with 100 ml of methylene chloride each o |
time. The organic phases were washed a further twice with
15 100 ml of water'eACh time, dried over magnesium sulphate and
concenfrate&.-.Law-pressure chromatography (0.5 bar) of the
oily”residne'(22.o g) oh silica gel with 3% ethyl acetate/
petroleum ether gave 10.0 g (99%) of 4'-pentyl-4-biphenylyl-
' qarbOxaldéhyde as a colourless:viécqus oil (purity '98%);
20 Rf-value (3% ethyl acetate/petroleum ether): 0.13.
" (b) 1.5 g of lithium aluminium hydride were suspendsd in
150 ml of absolute tetrahYdrdfhran_ih a-sulphdnation'flask
under argon gaSifiCation;'treated within 15 minutes at room
25 temperature with a solution of 10.0 g of 4'-pentyl-4-bi-
phenylylcarboxaldehyde in 20 ml of absolute tetréhydrofuran

and subsequently stirred at room temperature for 1 hour.



150 m of nethylene chloride mas-placed at [err] in a sulphonatlon fl ask
under” argon gasification and treated within 15 nminutes with 54 m of a 1.5N
solution of diiso- 10 but yl al um ni um hydri de in toluene. . Subsequently,
the mx- ture was stirred at -78C for a further 30 m nutes, then poure
cautiously into 50 mM of 2N hydrochloric acid and extracted three ti

with 100 m' of nethylene chloride each tinme. The organic phases wer

washed a further twice with 15 100 m =oBlweter each tinme, dried ov :
magnesi um sul phate and concentrated. Low pressure chronmatography (0.5 bar)
of the oily re5|due (22 0 g) on S|I|ca gel with 3% ethyl acetate/ petrol eum

et her gave 10.0Q HQ pen - 4- bi phenyl yl - carboxal dehyde as a
col ourless vis i Y &R ’:“EB wagrquencied with 30 ml of 2N

32??25283%&25%%%1& ggééoe&?) eretpinfarsrstintied Sl G
t1ask under ar leehal Q?.ci%li:gﬁlﬁe | Iahi:?ﬂ%ﬁf. B%égés YPetd Wadired

t enperature W t OUtIOI’]O

phenyl yl cardooxeuwd.eevdamn 580mll ogf wa'eéel ghént eméhydffé&f@@e@rlﬁ’agnesium
subsequently stirred at roomtenperature for 1 hour. Then, the reaction

m Xt ure was qumﬂlmm ahdS&onbenftraHeHydrwnéirerwerecolﬁltﬁ.lded&)@ g ed three

times with 100 of dlethg et her each tinme. The organi c phases were

washed (93%) of 4-(hydroxymethyl)-4'-pentylbiphenyl as a colourless,
crystallizing oil (purity 98.2%) which was used without
additional purification; Rf-value (10% ethyl acetate/

10 petrolgum ether): 0.05.

(e) A solution of 9.4 g of 4-(hydroxymethyl)-4'-pentylbi-
phenyl in 150 ml of methylene chloride was plﬁced_at 0°C
in a sulphonatioﬁ flask under_argqn gasification and treated
.15 within 5§ m;nutes with 3.4 ml of a 62% aqueous hydrogen bromidé
solution. The mixture was subsequently stirred at room
temperature for a further 15 hours, then poured ianto 50 ml
of 5% sodium hydrogen carbonate solution and extracted three
times with 100 ml of methylene chloride each time. The
20 organic phases were washed twice with 100 ml of water each
'time,_dried over magnesium sulphate and concentrated. Low-
~-pressure chromatogfaphy (0.5 bar) of the residue (10.8 g)
on silica gel wiﬁh 5% ethyl acetaté/pettoleum ethef as the
eluant gave-7.5 g (64%) of 4-(bromomethyl)-4'-pentylbi-
25 phenyl as a colourlgés_oil; Rf=-value (lo%'ethyl_acetate/

petroleum ether): 0.59.



5twice with 50 Ml of water each tine, dried~overynagnésiun1su|phate‘and_
congentrated. There were obtained 9.4 g (93% of =  ~ ’ ’

4- (fhys\ oxynet hyl ) - 4' - pentyl bi phenyl as a col ourl ess, crystallizing oi
(p f 98.29% which was used w thout additional purification; Rf-value
(1o jhyl acetate/ 10 petroleumether): 0.05. (c) A solution of 9.4
g oi\4/(hydroxynet hyl)-4"-pentyl bi-- phenyl in 150 m of nethylene chloride

was placed at [err] in a sul phoaagpoa flask under argon gasification and
treated 15 within 5 mnutes with- 3.4 nml of a 62% aqueous hydrogen brom de
solution. The m xture was subsequently stirred at roomtenperature for a
further 15 hours, then poured into 50.m of 5% sodi um hydrogen carbonate
sol uti ofdand eAt sedusdonhpfelli.fieg @ft hriplenylphosphine chr 200 oml de each
time. The 20 _ organic phases were washed_ twice wth 100 m of water each
tine, dPfe@thydr aRa§ALei WASsHLBRate1RNA sBiRhonaticRy flagk undeXsyre

iyl oPLRRRoFBBLELeBRLPD AER SrerkedoRhoRroR Semsessturg jepps’ || 0"

8 oragasad 88 4. By sion BROTIS §5of SO\RUSRRA L0

11.6 9 QbehityRBEBHERY2SRA! 28 Wi 880efhyl acetate. The reaction '
ﬁ;xture ﬁaé_subsequently stirred at room temperature for
a further 18 hoﬁrs éﬁd then the separated Wittig salt was
filtered off, washed with ethyl acetate and dried at 50°C/

10 12 Torr up to cdnstant welght. Thére were obtained 7.6 g
(56%) of (4'—pentyl-4fbiphényly1)methyl-triphenylphoéphonium
‘bromide as a doiour;ess powder of melting point 202-204°C. | Ny
From the filtrate, concehtrated to 56 ml, there could be
isolated a further 3.3 g (24%) of the bromide of melting
15 point 202-204.5°C.

(e) A suspension of 8.7 g of (4'-pent?l-4-bipheﬁyly1)-
-methyl—triphenylphosphonium bromide iﬁ 200 ml of t-butyi
methyl ether was placed at 0°C in a sdlphonation flask -

20 equipped with a thermometer, dropping funnei and solid
substance addition tube and treated within 5 minutes with

1.6 g of solid potassium t-butylate. The mixture was sub-
-gequently stirred at O°C'for a further 30 minutes ‘and
then a solution of 1.37 g of trans—4-cyanocyc;ohexane6'

25 carboxaldehyde in 30 ml of t-butyl methyl ether was added
dropwise thereto., After completion of the addition, the
cooling bath was removed and the mixtufe was stirred for

a further 2 hours, before it was poured into 150 ml of water



of ethyl acetate was placed in a#sul phonation flask under argon

gasification and treated at roomtenperature within 5 10 mnutes with a
solution of 7.5 g.of 4-(brononmethyl)-4'- -pentylbiphenyl in 15 m of ethyl
acet ale. The reaction mxture was subsequently stirred at room tenperat Une i

for a further 18 hours and then the separated Wttig salt mas'filtfggﬁgpf
washed with ethyl acetate and dried at 50C/ 10 12 Torr up to cong '
wei ght. There were obtained 7.6 g (56%=033 (<4 ~

- pentyl - 4- bi phenyl yl ) net hyl -tri phenyl phosphoni um brom de as a col ourl ess
powder of nelting point 202-[err]. Fromthe filtrate, concentrated to 50

m, there could be isolated a further 3.3 g (249 of the brom de of nelting
15 point 202ahdr ektracred thyeeptimes with 8150 gnlbfof diethyl ether each
(4'-pehtyl-4-bipheny|¥£)- met -hyl - tri phenyl phosphoni um brom de in 200 m of
t-butyl nethyl tdmBer Qe 9F§éé£°aﬂ§¢5i‘#%ﬁ staghedh anam wiiths 158 ml of

equi pped with a thernogeter, dropp] funnel and sol jd substancge dition
tube and treat ¥BSRFt ﬁPﬁESnﬁ?nﬁ{QE t\#](?ff"#.%ggs?ﬁursﬁ?‘id ﬁﬂiqrq&ﬁ yl ate.
The m xt ure wa 1~5€6Q Y. SLLr r. further 30 m.nut and
then a solsﬁt i 0§°§¥i Qi?é'/ gggéht?g%%-ﬁ%/%\%%c%%%h%a%ee-a coigfgo%%éﬁ%?éhyde
in 30 m of t-bHbylagBihg! (81HET cﬁ%g% WS, t 110 . A '
conpl eti'on of tﬁe agg?tPon,( t he %ﬁ?%g t#é\%s %m%%gh(?fﬁk}?@’me& rle

was stirred foacathUe/Betrdlo@urstheeiMi® £11uedOUii-ipteasite Threna-

wat er

tography (0.5'bar) of the concentrated filtréte on silica’
gel with 10% ethyl acetate/petroleum ether gave 2.0 g of

10 colourless crystals of 4-[2-(trans-4-éyanocyclohe3yl)ethenyl]-

_ | -4'-pentylbipheny; (cis/trﬁns'mixture). Digestion of the

- initially filtered-off triphenyiphosphine oxide with 300 ml
of'20% ethyl acetate/petroleum ether, filtratidn and'lowj
~pressure chromatography of the concentrated filtrate on

15 silica gel with 20% ethyl acetate/petroleum ether as the
.éluant vielded a further 1.41 g of product. Rf-values (10% "
ethyl acetate/petroleum ether): 0.25 and 0.18 (cis and trans

product, respectively).

20 (£) © 3.4 g of 4-[2-(trans-4-cyanocyclohexyl)ethenyl]=4'-
—pentylbiphenyl' were dissolved in 150 ml of toluene/ethanol
(volume ratio 4:1), treated with 300 ml- of 10% palladium/
carbon and hydrogena_ted. at normal pressure: and room . -
temperature until the hydrogen uptake came to a standstill.

25 Filtration of the mixture and low-pressure chromatography
(0.5 bar) of the concentrated filtrate on silica gel with 5%

ethyl a'cétat'e/petroleum ether as the eluant gave 3.08 g of



-83- and extracted three tinmes with 150 nml of« di ethyl ether each tinme. The
organi'c phases were washed once with 150 nl of water and once with 150 m’

turated sodiumchloride 5 solution, dried over nagnesiun1su|phatq_)
Agdoncentrated. The residue (8.06 g) was digested with 300 M of 10%

f .acetate/ petrol eumether and filtered. Low pressure chroma- tography

% bar) of the concentrated filtrate on silica gel with 10% et hyl

acet at e/ petrol eum et her gave 2.6 @4of 10 col ourl ess crystals of

4-1 2- (trans-4-cyanocycl ohexyl ) et henyl ]- -4'-pentyl bi phenyl (cis/trans _
m xture). Digestion of the initially filtered-off triphenyl phosphi ne oxide
with 300 Ml of 20% ethyl acetate/petroleumether, filtration and | ow

- - pr ess el Thitransi-gqyanasayalehexyidethyiiled 'Hpentyilbiphenyl asi|ica gel

with 20% et hyl - acet at e/ petrol eum et her. as the_el uant yielded a further 1.41
g of preRRRIEIeRS YRKLLE RN Sfodhh obldoRedbEsRg: P trads-and 0. 18

g?};_?gﬁgﬁé&%ﬁk &ﬁgﬂ§%ﬁﬁﬁ§%§§¥%%ﬁ§k§ﬁPg 9_-P§£%F§F§g8ﬁegyggﬁefe di ssol ved

50 By lat ORGP AP o dffly! Ercif Welafiol) enbiBohed Wbtddd T o 10%
n

- pal T adi n a hydr ogenated .at normal pressure and room tenperature

until t G M AHE goint Yca’Ysl,l7ocs5 e, phi [(ggyi on of the

m xture and | ow pressure chronat ography : _
58.1°C, topo (S-N) 89.0°C and CIQPQ (N-I) 13405°CO

(g): A solution of 2.6 g of 4-[2-(trans-4-cyanoéyclohexyl)-

10 ethyl] -4'-pentylbiphenyl in iOO ml of methylene chloride was
placed at -78°C in a sulphonation flask under argoﬁ-gasifi-
cation and treatéd-within.S minutes with 9.5 ml of a 1.5N ’;J
solution of:diisobutylaluminium hydride in toluene. The
mixture was subéequently sti:red at 478°c for a further 4.5

15 hours, then poured ihto_loo ml of 10% potassium sodium
tartrate solution and extracted three times with 100 ml of
methylene chloride each time. The organic éhases were
washed once with 100 ml of 10% potassium sodium.tartrate
solution, dried over magnesiﬁm sulphate and concentrated.

20 Laﬁépressure chromatography (0.5 bar) of the residue (2.93 g)
on silica gel with ethyl acetate as the eluant gave 2.33 g
(89%) of trans-4-[2;(4'-penty1-4-bipheny1yl)ethYl}cyclo-
he#anecarboxaldehyde as coldurlgss crystals; Rf-value

- (10% ethyl acetate/petroleum ether): 0.38.

25-. : :
th) A solution of 6.7 g of triphenylphosphine ;n 60 ml
of methylene chloride was placed at -2d°c under argon



(0 5 bar) of the concentrated fiFtrate on S|I|ca gel wi th 5% et hyl
acet at e/ petrol eum ether as-the eluant gave 3.08 g of - 84-

4- [2\£}rans 4- cyanocycl ohexyl ) et hyl | -4' - pentyl bi phenyl as col ourl ess
crystals (purity 99.2% vyield 86% based on trans- _
- 4- cyanocycl ohexanecar boxal dehyde). . By additional re- 5 crystallizat;
a sanple fromethanol there was obtaingdgpure product of nelting poin
(CGS) 59.70C, t.p. (SS) 68.1Cr t.p. (S-Ny[err] and cl.p. (N1) [er
A solution of 2.6 g of 4-[2-(trans-4-cyanocycl ohexyl)- 10
ethyl]-4'-pentyl bi phenyl in 100 M of nethylene chloride was placed at
-[err]in a sul pasificaribhask angelphogetionsflidsk GRjuippeddriitheal athedfmoki=n
5 mnutes with 9.5 m of a |.5N solution of diisobutylalum ni.umhydride in
tol uene. The netegredwneppingstynnel | andtsolidl substanad fasidictifonr tHube 4and 15
hours, then poured into 100 mi of 10% potassium sodiumtartrate solution
and extracted txeased; wishinth mbuutes oriththyd ok hehyahronpmethane. The

or gani ¢ phases re.washed once th 100 m of 10% potassium sodi um
tartrate sgl ut Fg?r ?F€d°59§1’°nﬁ‘\é\$ﬂé§+?ﬁn°ﬁﬁ p?]%*’é"%él r?c"eﬁ (E9Te@ DiFther
Low pressure chpo b r il ica gel
W t hpet hyl ace?‘gt éﬁgg%%pgx l(ngﬁ ng%v g&%%&g '{% ﬁté‘@l‘srg %

(4" -pentyl--4- bLRhen¥EMt}fL@¥hlﬁH€n§Eyl)ethyl]cyclohexanecarboxaldehyde in

' 40 ml of methylene chloride was added dropwise at -5°c with-

in 10 minutes,- The mixture was stirred at -5°C for a further

10 10 minutes, then poured into 700 ml of hexane and freed from
precioitated triphenylphosphine oxide hy filtration. The
concentrated filtrate was digested with 300 ml of hexane,
filtered and concentrated. Low-pressure chromatography |
(0. 5 bar) of the residue (3.5 @) on silica gel with l%

15 ethyl acetate/petroleum ether gave 2.87 g (87%) of 4-[2-[trans-
-4-(2, Z-dibromovinyl)cyclohexyl]ethyl]-4'-pentylbiphenyl as
colourless crystals, Rf-value (3% ethyl acetate/petroleum
ether): 0.49, o | |

20 o The following compounds were manufactured in an

analogous manners:

l-[2-(Trans-4-ethynylcyclohexyl)ethyl] 4-pentyl-
benzene, m.p. 34.8°C, _ _
25 1- (2~ (trans-4-ethynylcyclohexyl) ethyl] -4-butyloxyben-

Zene, m.p. 39.5°C.



hexanecar boxal dehyde as col ourl ess crystals; * Rf-value (10% et hyl ]
acetate/petroleumether): 0.38. 25 (h) A solution of 6.7 g of * N
t ri-phenyl phosphine in 60 m of nethylene chloride was placed at -200C unRdgr
argede -85- gasification in a sul phonation flask equipped with a thernmm
: ? oppi ng funnel and solid substance addition tube and treated within
5 myutes with 4.3 g of tetrabrononethane. 5 The cl ear orange sol uti on was
stirréd at -[err] for a further *08fimutes and then a solution of 2.33 g of
trans-4-[2- -(4'-pentyl-4-biphenylyl)ethyl]cycl ohexanecar boxal dehyde .in 40
m -of met hyl ene chlori de was added dropwi se at [errJwith- in 10 m nutes.
The m xture was stirred at [err]for a further 10 - 10 m nutes, then poured
into 700 m of hexane and freg&stampde ddeci pitated tri phenyl phosphi ne oxide
by filtration. The-concentrated filtrate was digested with 300 m of -
hexane, filtered and concentrated Low pressure. chromat ogr aphy (0.5 bar) of

the residue (3.5 g) on silica W th_1% I et at e/ petrol eum
et her gave 2. 8A golgtkenyeL 45[3§ [ﬂﬁr &ﬁsl'fg ?grans-x-e%ﬁyny cy 8fe~

i

18) in 50 ml of diethyl ether was placed at -25°C in a

'sulphonation flask under argon gasification and treated with=-
in 5 minutes with 3.9 ml of a O,SN solution of butyl lithium
in hexane. After'completion'of the addition, the mixture
10 was stirred at 0°C for a .further 45 minutes, then cooled to
-78°C and treated within 1o minutes with a solution of 420
ul of phenyl cyanate in 20 ml of absolute diethyl.ether. _ ';J
The mixture was stirred at -78°C for a further 30 minutes, |
then poured.into 100 ml'of water and extracted three times
15 "with 100 ml of diethyl ether each time. The organic éhases
were washed twice with loo.ml of water each time and once
with 100 ml of saturated sodium chloride solution, dried
over magnesium sulphate and concentrated. Low-pressure
chromatography (0.5 bar) of the residue (1.13 g) on silica
20 gel with 3% ethyl acetate/petroleum ether gave, in addition
--to 630 mg of recovered educt, 142 mg of a colourless '
crystallizing oil which contained 76% of trang=4-[2-(p~-
-pentylphenyl)ethyl]cyclohexanepropiolonitrile'in accordance
with gas chromatography. Two-fold crystallization from in
25 each case 5 ml of methanol at -20°C gave 50 mg of pure
nitrile; m.p. (C-N) 36.5°C, cl.p. (N-I) 43.0°C.

The following compound was manufactured in an analogous

manner:



20 _ The foll ow ng conpoumds wer e manufactured in an anal ogous
manner: 17[ 2- (Trans- 4-et hynyl cycl ohexyl ) et hyl ] - 4- pentyl - benzene, m p.
[err], 25 1-(2-(trans-4-et hynyl cycl ohexyl)et hyl]-4- butyloxyben- P
zene, " mp. 39.5C - 86 - Exanple 19 A selution of 800 ng of o
1-[2-(trans-4-ethynyl cyclo- 5 hexyl)ethyl]-4-pentyl benzene (prepared -
according to Exanple 18) in 50 m of diethyl ether was placed at [err] in a.
"sul phonation.flask under argon gasificatPdn and treated with- in 5 mnutes
with 3.9 M of a 0.8N solution of butyl lithiumin hexane. After conpletion
of the addition, the m xture 10 was stirred at[err]fora further 45

m nut es, then cooled 8G_and (LL | ghéh -
of 420 pl of phenyl cygng%eglqaZébngﬂifgoéggﬁéﬂ%i EQ#F§6§§¥é§ é?#ﬁé&éﬂka
was stirred at fierihef;or mpfunthgy 66. gp@ptgg,p; hg@.ppuysadﬂ@to 100 M of
water and extracted three times 15 with 100 nl of di et hyl ether each

time. The organic phases were washed twice with 100 ml of water each time -
‘and once with 100 m of saturated sodium chl oride solution, dried over
magnesi um Sul phat e and concentr at edExampler2@sur e

A mixture of 122 mg of trans-4-ethynylcyclohexane-
carboxylic acid, 145 mg of trans-4-penty1cyclohexanol, 206
mg of dicyclohexylcarbodiimide an§_12.2 mg of 4—(dimethyl—

10 amino)pyridine in 10 ml of methylene chloride was stirred at
room temperature for 21 hours. The sepafétéd white pre-
cipitate was filtered off, the filtrate waslpourgd into
50 ml of water and extracted three times with_so ml:of

_ ' methyléne_chloride each time. The organiq phases ﬁere_

15 washed once with'so ml of water, twice with 30 ml of 5%
aqueous acetic acid each time and twice with 30 ml of water |
each time, dried over magnesium sulphatg'and'ccncentrated.

' wa-pressu:e chromatography (0.5 bar) of the residue on silica
gel with 5% ethyl_acetate/petroleum ether gave 159 mg (65%)
20 of tranSP4fethYnylcyclohexanecarboxylié acid_t:ansf4—pentyl-
'_éyclohéxyl ester és:a colourless crystallizing oil. Additional
crystailizat;on from isoéropanol at -20°c_yielded analyti-
cally_pure ester; m.p. (C-I) 54.2°C, cl.p. (N-I) 40.5?¢.

25 - . The t:ans-4-ethynylcycléhexaneca:boxylic_ac;a_used

as the starting material was prepared as fo;lqwsz



chromat ography (0.5 bar) of the residue (1.13:g) on silica 20 gel with 3%

et pyl acet ate/ petrol eum ether gave, in addition to $30 nmg of recoveréd = *

eq 142 nmg of a colourless crystallizing oil which contained 76% of .

iNd-)4-[ 2- (p- - pent.yl phenyl) et hyl ] cycl ohexanepropiolonitrile in accordéﬁée
¥—gas chromat ography. Two-fold crystallization fromin 25 each case 5

~m of methanol at -200C gave 50 ng of pure nitrile;, mp. (GN) [err];

cl.p. (N-1) 43.0C. The follow ng ggneound was manufactured in an analogous

- manner : - 87 - Trans-4- [2 (p- but yl oxyphenyl ) et hyl ] cycl ohexanepr opi ol o-

nitrile; mp. (GN) [err], .p. (N-I) [err]. 5

Exanple 20 A m xture of 122 ng of trans-4-ethynyl cycl ohexane- carboxylic

acid, 14mang oA scdmtionpefit gHePchonEx tabrabgoBomgtbane in 100 ml

d1cyc|ohexy|carbod||n1de and 12.2 ng of 4-(dinethyl- 10 ~ ami no)pyridine in

10 oPW&-ﬁé ﬁP&PF&ée\AﬂéssPﬂ-Pﬁeé at rddict tnperawlpkoration hours.

e o ED e et ol SRR IR Lok BESS b iy L1l s poures
Chl I‘I d %.Q:Qs Z 09. gC thses IN- ééiph&%fgﬁoé’ﬁﬁfn&”{h 50 ml of
W T 0

50 ml of methylene chloride. The clear orange solution was

‘stirred at -10°C for a further 10 minutes and subsequently
a solution of S.O'g of trans-4icyanbcfdlohexénecarbogaldehydé
in 20 ml of methylene:chloride was added dropwise thereto

10 at ~5°C within 10 hinutes.' The mixtﬁre was stirred at o°c
for a further 30 minutes, then poured into 1 1 of 10% ethyl
acetate/pet:cleum efher and'freed from precipitated tri- -
phenylphosphine"qxiaé by filtration. The concentrated
filtrate was again digested with 500 ml of 10% ethyl acetate/

15 petroleum ether, filtered and concentrated. Low¥pressnre
chromatography (0.5 bﬁr) of the residue (14 g) on silica gel
with 10% ethyl acetate/petroleum'ether gave 11.0 g of trans-
-4-(2,2—dibrcmovinyl)cyclohexanécarbonitrile which was still

| contaminated with'triphenYIPhosphine. A secbnd'low-p:essure

20 chromatography of this material on silica gel with 3% ethyl

. acetate/petroleum ether gave 9,04 g (85%) of pure trans-4-

-(2,2-dibromovinyl) cyclohexanecarbonitrile, m.p. 77.5-78.5°C.

(b) A mixture of 1.71 g of trans-4-(2,2-dibromovinyl)-
25 cyclohexanecarbonitrile and 8.14 g of lithium amalgam (1.5%)
in 60 ml of absolute tetrahydrofuran was stirred at room

temperature for 68 hours in a round flask under argdn



aqueous acetic acid each tine and twwce with 30 m of water each tine, )
dri ed over magnesi um sul phdte and concentrated. Low pressure chronatography
(0.5¥Bﬁr) of the residue on silica gel with 5%ethyl acetate/petroleum = /~
ether~gave 159 ng (65% 20 of trans-4-ethynylcycl ohexanecarboxylic acid
trans-4-pentyl - cycl ohexyl ester as a colourless crystallizing oil.

Addi tional crystallization fromisopropanol at -[err]yielded analyti- cally

pure ester; mp. (Cl1)[err], cl.p. (NI &%rr]. 25 The
t rans- 4- et hynyl cycl ohexanecar boxylic acid used as the starting material was.
prepared as foll ows: - 88 - (a) A solution of 24.0 g of '

Sul phonati on [ FSRKELBIORT oA INGRE vt XeriEalahedy(FEn Rbeg S e ©

b Cena o affg{:aﬁ#%em% ar & fied r]{d?ﬁﬁ‘.{lY'g@%Q@E”En' ngtﬁgf%g%or' a

met hyl ene chl ori orange solution was stirre

further 10 m ng 8se apCnéd RpEE B Y012 o0 ldildtdy 10k the? @ath time. The
trans- 4- cyanocycl ohexanecar boxal dehyde in 20 mM of nethyl ene chloride was

added . dr opyii Seotdstitd (pHdsesiwere wiasHed ohiteTwithe150 Rleofi watee, Wdsied
stirred at [err] for a further 30 mnutes, then poured into 1 1 of 10%
et hyl acet at e/ geer chagmestumrsuiphdttecaahd congendriatiedat gbierei being obtained
phenyl phosphi ne oxide by filtration. The concentrated :

1.09 g of 'a crystallizing oil (trans-4-ethynylcyclohexane-

carbonitrile).

10 (e) The crystallizing oil cbtained according to p;ragraph:
(b) was dissolved in 20 ml of a lO:l.mixtﬁré of 2N aqueous
potassium hydroxide and ethanbl_and heated to reflux for
3.25 hours. The cooled mixture was poured into 50 ml of

‘water and extracted twice with 50 ml of diethyl ether each

15 - time. The aqueous phase was made acid with 50 ml of 2N
sulphuric acid and éxtracted three times with 100 ml of
diethyl ether each time. The organic phases were waéhed
once with 100 ml of saturated sodium chloride solution,
dried oﬁer magnesium sulphate and concentrated. Additional

20 crystallization from hexane gave pure trans-4-ethynyl-

_cyclohexanécarboxylic acid of m.p.'161-162°c.

The follcwing_compound was manufactured in an
analogous manner: | | |

_Trans-4?ethynylcyclohexanecarquylic acid p-hexyloxy-
phenyl ester, m.p. (C=-I) 49.8°c, cl.p. (NfI) 34.5°C., |



filtrate was again digested with 500 m of 10% ethyl acetate/ 15 petroleum
e ;' f||t ated. Low pressure chromatography (0.5 bar) “of
t ¢ b--. du Tﬂmlm(lmﬂ rg!al gel with 10% et hyl acetate/petrol eum et her- "
transs -é- 2-di bronovi nyl ) cycl ohexanecarbonitrile which

wa contanlnated mnth tri phenyl phosphi ne. A second IOMFpressure 20
chronatography of this material gn 6|I|ca gel with 3% et hyl
acet at e/ petrol eum et her gawe 9. 04 a (8599 of pure trans-4- . ¢ .

- (2, 2-di bronovi nyl ) cycl ohexanecarbonitrile, mp. 77.5-[err]. (b)™ A

m xture of 1.71 g of trans-4-(2,2-dibronovinyl)- 25 cycl ohexanecarbonitrile
and 8. l4ogn lithiumanalgam (1.5% in 60 nml of absolute tetrahydrofuran
was stirred at roomtenperature for 68 hours in a round flask under argon
- 89 - gasification. The m xture was subsequently filtered. The filtrate
was poured into 150 m of -water and. extracted three times with 100 m of
di et hyl ®fher eccompdunds dbethe gengealcfpbmata were washed once with 150
m of water, dried over magnesi um sul phate and concentrated, there being
obtdined 1.09 g of a crystallizing oil (trans-4-ethynylcyclohexane-
carbonitrile). 10 (c) The crystallizing oil obtained according to
paragraph (b) was dissolved in 20 nl of a 10:1 mxture of 2N aqueous

Rl—A > =C—R?2
I
10
wherein ring B stands for 1,4-phenylene ”;J'
or a trans-l,4+linked cyclohexane
ring and A stands for a group with 1 to
15 "3 sixémembered'rings,'whi:h together with
ring B represents a central group of the
formula |
20
11
25 wherein ring Alz signifies trans-1,4-.

_llnked cyclohexane, 1,4~ linked
hicyclo[Z.Z.Z]octane, trans-2,5-1linked |
1,3-dioxane linked in the 2-position with ring

B or, when ring B represents trans-1l,4-



potaSS|un1hydrOX|de and ethanol and heated to reflux for 3.25 hours. The
cool €d m%ture was poured fnto 50 ml of water and extracted twice with 50

;n1 o$4p|ethyl et her each 15 time. The aqueouieghaﬁgﬁwggJﬂﬂkyfde‘mnth/50-2
‘m .of" 2N sul phuric acid and extracted three ti 100 m of diethyl
ether each tine. The organic phases were washed oncg “NL
saturated sodi um chl oride solution, ‘driet ‘l r mag mu&m km“k d -
concentrated. Additional 20 crystalllzatlon from tgave pur'e
trans-4-ethynyl - cycl ohexanecarboxylic acid of mp. 161- [err] The

f-ol | owi ng conpound was manufactured in gn anal ogo g& manner_: :
Trans- 4- et hynyl cycl ohexaneckitd | FECAOREXANRLF &Ky FERTERFR §Ster m p.

formi a5 ferr) O abibl bigg, 1oa5é%erséwf&§%g% Ahetyge oo

1, 4- phenyl ene or a trans 1,44 |i | ghe Ing and_A stands for a |
group with 1 to ene,’ mono—%uor&'i %1 )ﬂ%’;‘frl nQ_,_ 3,9. |

S : linked pyridazine or 2,5-11nked
pyrimidine linked in the 2-position with
ring B, -

or a central group of the formula

10
. III
&{

15 _ : . T
wherein ring Al signifies l,4-phenylene,
monq-f;uoro-l,4-pheny;ehe, trans-1;4-;inked
cyclohexane, 1,4-linked bicyclo [2.2.2.]-
octane. 3,6-linked pyridazine or trans-

20 -2,5~ linked © 1,3-dioxane or 2,5~
‘1inked 'pyrimidinéllinkéd in the 2-position
with the ethylene group,

or a central group of the fdrmula
25

IV




5 3 six-nenbered rings, which together with ring B represents a
| groupofthefornuta 20 - : S
5\__ -wherein ring A12 signifies trans-1,4- |inked cycl ohexane,
ked

\Ys tane, trans-2,5-1inked 1, 3-dioxane linked in
2- 05|“mmmllmluﬂllﬁnm when ring B represents trans-1, 4- 91 2
cycl bhekane d&r R répresents gkkyl , ring Al2 al so S|gn|f|es
, 4-phenyl - ene, nono-fluoreel, 4- phenyleney 3,6- 5 | i nked
pyri dazine or 2,5-linked pyrimdine |linked in the 2-position with ring B,
or a central group of the for?ula 10 [err] [err]

111 15 wher ei n whegeid sipgi A esiQnﬂfphsnibényhenydenﬂ,uoro 1, 4- phenyl ene,
trans-1, 4-1inked
*1non¢-—f1uoro-1 4-pheny1ene, trans-1,4mlinked
cyclohexane or 1l,4-linked bicyclo-
-] {2.2.2]octane and E signifies an ester group,

or a central group of the formula

10 . - v

wherein ring A3

together with ring B sig-
15 nifies 2,6-disubstituted tetralin or 2,6-
-di (equatorially-linked) - trans-decalin,

or a central group of the formula

20

4, As and B sig-

25 wherein one of rings A
nifiesrl,4fphenyiene and the others sig—
nify 154-pheny1ene'or trans-l.!«

5

- linked --cyciohexane3 or ring A° sgig-

nifies pyridazine or pyrimidine linked



cycl ohexane,
trans- 20

| T nked 1, 3-di oxa
pyrlmﬂlnellnked|nthe2p05|t|on with the ethm mm!lj Icentral
group of the fornula 25 IV - 92 - wherein rin N\

nono - fluoro-1, 4-phenyl ene,

1, 4- phenyl ene,

1,4-Iinked bi cycl o-
group, or a central _
v 3 wherein ring A together with ring B sig- 15 = - nifies

1, 4-1inked bicyélo [2.2.2.1- octane. 3,6-1inked pyridazine or

-2,5-

5

“groug®of the fornula 10

SRt e kel oo gk RAB R B g

trans decal i n,

or

one of rings A4, A5 andrﬁnéth and B signify 1,4-phenylene

or trans-l,4-linked cyclohexane;
4

or ring A signifies 1,4-phenylene, ring

5

A" signifies 1,3-dioxane trans-linked in

- the 2-position with ring B and ring B

signifies 1,4-phenylene or trans-i,4h

linked cyclbhexane,

or a central group of the formula

S_and A7 together sig-

wherein rings A
nify 2,6-linked naphthalene,

2,6~ linked ~ - tetralin or 2,6-di-
(equatorially-'linked) trans-

-decalin,

or a central group of the formula

5 .
10
15
20
25

Srans 1’ 4I|nked cycloh
[2.2.2]0ct5n3 and E_S|gn|f|es_an es

wher ei n

VII

VIII



nlfles 1, 4- phenyl ene and the others sig- nify-1, 4- phenylene or trans-1,4
yETBﬁéYane*——e#-LLng_A sig- nifies pyrlda2|ne ‘or pyrimdine -
in the 2-position with ring B and rings A4 and B signify “_J
g Ien Mﬂmm’ |nked cycl ohexane; 5 - or ring Ad
s 1, ”!ﬁ A signifies 1,3-di oxane trans-linked in the
2-position mnth r| B amd ¥ing B_siggnifies |, 4-phenylene or trans-1, 4"

| i nked cycl ohexane, a cenfr gr oup of the formula VI1 6 wherein
rings A6 nd A7 together_3|g nify 2,6-1inked napht hal ene, 20 2, 6-
| i nked tetralin or 2,6-di- (e uatorially I'inked) trans- -decalin,
or a central grQHQrQEnt QQnBQr &¥ an ekbhether. sig-
nify 2,6- linked naphthalene,
2:6* linked tetralin or 2,6-di-
s (equatorially substituted) trans—decalin,

or a central group of the formnla

10 IX
/
~
Y
or
15
X
20
or

HaCHo HaCHo '
25 : , ' \



Terr] -94- wherein rings A8 and A9 together 5|g n|Ty 2, 6- tTnked

napht'hél éne, 2,6- |inked - tetralin o 2
(equatorially subst i tuted) trans decal in, gmum‘y H”mut he formila
10 ~— H2CH2 or _
[err] 25 XI or [err] XIlI 10 or E}
- 95 -
or

5
10
i
15
wherein rings Alo All ana s éignify'
1,4-phenylene or trans-l, lelnked
20 ' cyclohexane,

Rl signifies a straight-chain alkyl group containing l to

9 carbon atoms or on a benzene, monofluorinated benzene or

1 also signifies a straight-chain alkoxy

2

pyrimidine ring R
group containing 1 to 9 carbon atoms, and R® signifies
25 hydrogen, cyano or a straight-chain élkyl grohp contalning _

1l to 7 carbon atoms.



[err] XIT1 15 10 11 wherein rings A , A and B signify 1, 4- phenyl ene or
trans-1, 4-_LLnked_ZQ________g_cyclohexane, Rlsignifires a stralght chain ’
al k gRoup contalnlng 1to carbon -atons or on a benzene, nonofl uori nated

§D Or p Rlal so signifies.a straight-chain al koxy gr oups -
g 1 M ﬂ‘ﬁ? and R2 signifies 25 hydr ogen, cyano or a
stralg t-chain & tanl Jd to 7 carbon atonms. = -.96- 2.

Conpounds .according to cIa|n11 mheren! Aptogqther with ring B represeﬁts a
central group of the formula Il, IIlL, IV,. VI, I Xor X -5 3. - Conpounds

according to claim?2, wherein A together mnth ring B represents a central

oo o e L aotitn el e 85, gp ke FESBELRR E558aR0 ©°

with ring B represents a central group of the formula 11,

III' IV, VI" IX or X.

5
3. Compounds according to claim 2, wherein A together
with ring B represents a central group of the formula II,
III or IV.

10 4. Compounds according to claim 3, wherein A together

with ring B represents
(a) a centrél group of formula II in which ring al? \\J/
signifies trans-i,4plinked | _ cyclohexane, trans-2,5~ :
linked 1,3-dioxane.linked in the 2-position with rihg
15 B or, whén ring'ﬁ'represents t:ans-l,4~ linked cyclo-

hexane or Rz 12

represents'alk?l, ring A™° also signifies
l,4-phenylene or 2,5~disubstituted pyrimidine linked in the
2-position with ring B, or |
(b) a central group of formula III in which ring Al
20 signifies 1,4-pheny1ene or trans-l,4-linked cyclo-
hexane, or- | - | |
(c) a central group of formula IV in which ring Az
signifies 1,4-pheny1ene or trans-l,d-llnked cyclo-
_ hexane and E signifies an ester group.
25 o
5. | Compounds of the general formula



[P

(a) a central group of formula Il in which ring [err] signifies

.trans>1) 4" -1inked + cycl ohexane, trans-2,5- Iinke 1, 3-di oxane | inked
Ln thé“Z position with ring 15 B'or, when ring B represents t rans-

Ilnkhddcyclo- [err] ' 12 hexané Qrf ents aIkyI
ring A also signifies 1,4-phenylene of ¢ 5_d|subst|tu Mu
l'inked in the 2-position vmthrlngB or %)-na centra | a
[1l in which ring [err] 20 signifies 1,4-phenyl ene or trans 1 I|nked
cycl o- hexane, or (c) a central group of formula 1V in which ring A2
signifies 1,4- phenyl ene or trans-1,4- |inked cyclo- hexane and E signifies
an ester group. 25 5.- . Conpouag of ‘the general fornula 97 - [err]
[err] 5 wherein rings B and, C rg enyl ene or

trans-1, 4i-1inked 10 R‘

thf a rai ght- -chain
R%t XX

al kyl group containing | to 7
5

wherein rings B and C represent 1,4-

-phenylene or trans-1,4+-iinked

10 cyclohexane; Rz

signifies a straight-
-chain alkyl groué containing 1 to 7
carbon atoms or, when at least one of
- riggs,g-and C represents trans-l,4~

linked cyclohexane, R? also

15 . signifies hydrogen or cyano; and

R has the significance given in

claim 1.
6. Compounds according to claim 5, wherein oné of rings
20 B and C represents trans-linked cyclohexane and
the other signifies 1,4-phenylene. |
7. Compounds of the general formula

25

R! CHyCHop B -C=C—R2 XXI



carbon atons or, when at |east one of rings B and C represents trans- -1, 4 2
' d cyclohexane R al so 15 signifies hydrogen or cyano; and "1
: the significance given in claiml. 6. Conpounds accor di ng tq{ud

Y5 gs 20 B and C represents trans-Iinked
o exane and the other signifies 1,4-phenylene. 7. - Conpounds of the
gem ﬂ“’m‘m"ﬁ"ﬂ - 98-\/\ﬁ§r5| n ring C represents 1, 4-phenyl ene or
trans- 1 4 ﬂn hane and ring B, R and Rhave the significances 5
given in cfaim1 8. &gnmpounds according to claim7, wherein at |east
one of rings B and C represents trans-1, 4-1inked cyclohexane 10

wherein ring C represents 1l,4-phenylene or

trans-i,4’-' -linked cyclohexane and

1_: )

ring B, R and R® have the significances

"5 ' given in claim 1,

8. cbmpounds aééording to claim 7;_wherein at least
one of rings B and-é rep:esenﬁs trans-i,4;linked
cyclohexane. |

10 -

9. Compounds of the_éeneral formula

o 1 _

wheréin rihg C represents 1,4-phenylene or

=C—R2 XXII

20 trans-1, 4~ linked cyclohexane and

_ring'B, R! and R? have the significances

given in claim P

10. 'Cthounds of the general formula
25 '

XXIII



~

9. ppounds of the general fornmula 15 rpm

XXI'1~ whérein ri ng C represents 1, 4-phenyl ene or trans-1, 4-

1.i nked ' cycl ohexane and ring B. Rand R hav es a
in"chaim 1. 10. . Conpounds of the gener al form J]E ﬁ“i “mn m ,
[err] XXIII 99 -99- wherein ring C re r ents = &nynene o}

trans-1, 4-l-+akpd cygl ohexane and 1 g B, [err] -have the
significances 5 given in clai m 1 11. Corrpoun_ds of the general
formula 10 [err] _ XXI'V 15

~wherein ring B, [err] yhefé¥g # ¢ GrepidiERPses, Sl | aim1l. 12,
Corrpounds of the genervgaleformj :ﬁﬁ‘g gre&éé' f,&f‘ﬁé‘n&feﬁ;
or trans-l, 4-linked cyclohexane and

1 2

ring B,.R and R® have the,sign_ificances

5 given in'..cl-aim 1.
1. Compéumis of the general formula
10
XX].:V.
r\v/
. 15 wherein ring B, Rl and lRZ have the sig- |
nificances given in claim 1. | N
12. | Compounds of the general formula
20
. cﬁ—l-=c-R2 —
25

wherein ring B represents 1,4-phenylene

. or trans-l,4~ linked cyclohexane;



20 R [err] 25 wherein ring B represents 1, 4-phenyi ene gr_ .
trans-1, 4- |inked cycl ohexane; -~ - 100 - C L ‘M ' S* R S|gn|f|es a
st r ai,ghf - chain—atky—gieup—eentaining 1 to 7 carbon atons or, when ring B »
TeprfesEN s trans-1,4-1inked 5 : cycl ohexane, [err]aISOS|gn|f|es Q:,{
hyd ﬂ ﬂﬂ 3 the significance given in claiml. 13 fome
compaungs of| [INHITHRRRH DI =" 2000er 1 ©
[err] 1l .15. véhertei M rfng* C represents 1 4- phenyl ene or trans-1,4-1inked
cycl ohexane and ring B, [err] have the significances 20 given in claim
1. - _ _
- Rz signifies a straight-chain alkyl group
céntainingll'to 7 carbon atoms or, when
ring B represents trans-1,4-linked
- cyclohexane, R-2 also signifies hyd:ogen'
or cyano; and R; has the significance
given in claim 1. ”
13. Compounds of the general formula |
| XXVII
15
wherein ring C ;epresents.l,d-phenylene
or trans-1,4-~linked éyclohexane
and ring B, R} and R? have the significances
20
given in plaim l.
14. Compounds adcgrding to ény one of claims 1 to 13,
wherein ring B is saturated.
25

15, | Compounds gqcérding to claim 9, wherein'ring B stands

for 1,4-phenylene.



14, Conpounds according to any one of claims 1 to 13 wherein ring Bis.
sat urat®et. 25 15. Conpounds according to clai mm‘“ m B st ands
for.1,4-phenyl ene. -101- 16. Compounds accor ‘ GfZ;

1°tQ.LB, [err] wherein R 'signifies hydeggn_,pyano cneﬂhyﬂ Bt hyl

propyl. -5 17.

Conmpounds according to any one of clains 1 to 16,

wherein R signifies a straight-chain alkyl group containing 3 to 7 carbon
atons or on an aromatic ring [err] also signifies a straight-chain al koxy

group containin
m xture with at

2 to 6 carbon, atons. 10 18. Aliqg stalline ..
beast F\M’Pﬁéﬂéﬁl"?r% dih a&t? |°é1£st°f§rf§%’i&?p 12 a

s 50 T G ke, oy AT 48
: propyls -
5 |
17. Compounds accoiding to any one of claims 1 to 16,
wherein Rl Signifies a straight-chain aikyl group containing
3 to 7 carbon atoms or on an aromatic ring RY also signifies
a straigthchain alkoxy group containing 2 to 6 carbon atoms.
10 )
18. A liquid crystalline mixtnrg with at least two
components, wherein at léast one compénent is a compound
; of formula I defined in claim 1.
.15 19, A process for the manufacture of compounds of the
general formula
R!—A— =c—R2
20 _ I
. wherein A, B, R' and R® have_thé'
25 significances given in claim 1,

which_précess_comprises



erein A B, [err] have the 25 : S|gn|f|cances given i,n _
1, which process comprises - 102 - (a) for the manufucture of
ds’ of fornula | in mhlch[err]5|gn|f|eshydrogen reacting a conpound

A n
sue oo R e
‘wherei n or brom ne and A, B and[err]havet he

- significances given A claimi1, 15 w th base or |ithium aml gam and
subsequent |y hydrol yzing the reaciroen-product, or (b) for the

manuf acture of conpounds of forrmula | in 2 which[err]signifiescyano,
reacting a conpound of formula I' 20 in which [err]signifies hydrogen with
base and subsequently with phenyl cyanate, or for the manufacture of

conpound®)of f §pFutthe| MARUFAFEHIR Q gﬁ?‘ﬁ’@ém&ss?%af Uthat il kyl group, .

reactin
_ ghich R2 signifies hydrogen, reacting a compound of the

general formula

XIv

10

wherein X denotes chlbrine or bromine and A, \\,;

B and R~ have the significances given in
claim 1,
15 with base or lithium amalgam and subsequently hydrolyzing

the reaction product, or

(b) .for the manufacture of compounds of formula I in

which R? signifies cyano, reacting a compound of formula I

20 in which R2 signifies hydrogen with base and subsequently
with phenyl cyanate, or

(e) for the manufacture of compounds of formula I in

2

which R signifies a straight=-chain alkyl group, reacting

25 a compound of formula I in which Rz signifies hydrogen with

base and subsequently an alkyl bromide or élkyl iodide, or



25 a conpound of formula | in which R signifies hydrogen mnth base and ‘
subsetjiedt |y an al kyl bronide or alkyl iodide, or ' 4 -

-

* -103- (d) for the manufacture of conpounds of for n mhlch
toge{her with ring B signifies a central group of forrrﬂlm # UL ll
signifiessthe ester group -CO-0-, esterifying 5 a conp al

formula [err] - 103 - xv 10 2 mhereln [err]

have the sig- nificances given in claiml, 15 or a reactive derivative
thereof with a conpound of the general formula H ' CR2 20
XVI wherein B and [err] have the sig- 25 ni fi cances given in claim

"1, or a suitabledBaJt'fdnchd manufacture of compounds of formula I in
which A together with ring B signifies a central group of
formula v and B signifies the ester group -CO-O-, esterifying

5 a compound of the general formula

R OOH | XV
10
N wherein A2 and R have the sig=-
nificances given in claim 1,
» 15 or a reactive derivative thereof with a compound of the
general formula |
H =c—R?2
20 ) XVI
wherein B and R? have the sig-
25 nificances given in claim 1,

or a suitable salt thereof, or



104 - (e) for the nanufacture of + conpounds of formula I in
ogether with ring B signifies a central greup of formula |V antd“E

oup -0-CO, 5 esterlfylng a conpound of the general
Lﬂmﬂ“'lﬂl [err] © XVl 10 wherein B _/

— |1

e smgnsflcances given in claim1, 15 or a reactive EERAN
derivatlve thereof wi th a conpound of the general fornmula 20 . T
R1 [err] . - 104 = XVIII wherein A and[err]havet he
significances 25 given in claim1l1, or a suitable salt thereof, or
- 105 - (f) for- the manufacture of conpounds of formula | in which A
together with ring B signifies a central group of fornmula VIII, esterifying

a conpo(ml of fom ‘Jenaanuiagtute & compduads] of formula I in
which A together with ring B signifies a central group of

formula IV and E signifies the ester group =0=CO-,

'5 esterifying a compound of the general formula

o o -7
=C—R XVII_

10

5 o i\\j

wherein B and R heve the significances
given in claim 1, |
15 or a reactive derivative thereof with a compound of the

general formula

20 R! OH XVIII

wherein A2 and.Rl.have the significances
- 25 : given in claim 1, |

or a suitable salt thereof, or



or a“Fedetive derivative thereof with a conpound of fornula 15
//9&( e in this claimor a suitable salt thereof e of the
corrp%unds of forrrul al defined in claiml for el ecﬁMHﬂl”ﬁﬂ”’i rposes. 20

Xl X L;p(r’:; wherein A° A ‘and ‘R have the 5|gn|f|canceg_gLygg_LQX%}alnuéi??)

25 7
- 105 -
(£) | for the manufacture of compoundé of formula I in_
which A together with ring B signifies a central group of
: formula VIII, esterifying a compound of the general formula
5
COOH
- XIX
R!
1o
_ wherein As, 2? and R' have fhe
\
LS _ significances given in claim 1,
s _ :

or a reactive derivative thereof with a compound of formula

15 XVI given earlier in this claim or a suitable salt therect.

20, The use of the compounds of formula I defined in claim

I for electro-optical purposes.

20

25



