Description The present invention is concerned with novel 2-phenyl -
<pyridines, their manufacture, liquid crystalline m xtures, especially

m xtures having a tilted or chiral tijted snmectic -phase, which contain such

conmpounds as well as their use for electro- optical purposes. Liquid

crystals arR 668 e as dielectrics in indicating devices, since their

optical properti‘es can be influenced by an electrical potential. Suitable

el ectro-opti cal W?‘G ices are well- known to the person skilled ip the art.
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based on c mectic liquid crystals are proposed in Appl. Phys.
Lett. 36, 899 (1980) and in Recent Devel opnents in Condensed Matter Physics
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suitable, for example, smectic C, F, G, H, | and K phases. There are

generally preferred smectic C phases which permit especially

high response speeds. The. chiral tilted phases are usually denoted

~as Sc*, Sg* etc., with the asterisk indicating the chirality.

/ Liquid crystals should have a good stability towards chem-
ical and thermal influences and towards electric and magnetic
fields. Further, they should have a suitable mesophase over a broad
temperature range, low viscosity and short response times. Ferro-
electric liquid crystals should preferably have a broad chiral
smectic C phase and a sufficiently high spontaneous polarization.
In order to facilitate the orientation in the cell, they can further
preferably have a smectic A phase above the smectic C phase.

Liquid crystals are generally used as mixtures of several
components in order to better optimize the various properties.
Novel liquid crystal components should therefore preferably have a
good miscibility with known materials.

As ferroelectric liquid crystal mixtures there are primarily
suitable mixtures consisting of one or more optically active dop-
ants and a liquid crystal material (from one or more components)
which as a rule should have a broad tilted smectic phase, prefer-



sui table m xtures consisting of one or nore optically active dop- ants and
aliquid crystal material (fromone or nore conponents) which as a rule
shoul d have a broad tilted smectic phgzze, prefer--. 2 ably a snmectic C
phase. The optically active dopants néed not thensel ves be snectic, but
preferably c have a t c ar -chol - er|c hase weve
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denotes a sPh 911 Ua\{VbH?t !ﬁ)h’éegr andryipally shey &f@pﬂ%eﬁﬂ @tumlﬁﬁstltut ed

or hal ogen- abodtoTOrrmﬂnyh -ordestid obednnlb%tabmﬁyillspiays[lﬂwh dgoodes a single
coval ent bogg, ugfn or [err]; and [err] signifies an unsubstltuted or
hal ogen- substltute al kyl or aIkenyI group. The conpounds in accordance
with the |nvent|?,§p 6 col o | ess, have a high stability

u

solubility in us kﬁﬁtoogﬁpgt@'ﬁsﬁﬁiéFYﬁngonﬂf@yt%\F@fﬁpﬁpﬂaét&yEBe
t endency t ogeoehak Qﬁﬁﬁﬂac C phase in liquid crystal mxtures and for the
most’ part thensel ves have - especially when [err] signifies oxygen - a com

Ray atively broad smectse-@ phase. F Rer, they have a hi gh tend- ency to
forma snectic ARpha abao e he sy ., e, cF%nsi derably
facilitates the orierxati the\l i qufd cNysta |nt'ﬁ_ ell. vi ng

regard to these propert+e3, corrpoun #hi ch sel ves have no snectic C
phase or only a narrow snectic C phase are also very well suited for

i mproving the praprirkirPR Pfsighifiey @fyl or alkenyl; Z1 denotes a single
covalent bond or -CH2CH2-; ring A represents unsubstituted
or halogen- and/or methyi-substituted 1,4-phenylene; 22
denotes a single covalent bond, oxygen or -CH>0-; and RZ

signifies an unsubstituted or halogen-substituted alky! or
alkenyl group.

The compounds in accordance with the invention are colour-

less, have a high stability and have a good solubility in usual liquid
W crystal materials. They have a pronounced tendency to form a

smectic C phase in liquid crystal mixtures and for the most part
themselves have - especially when Z2 signifies oxygen - a com-
paratively broad smectic C phase. Further, they have a high tend-
ency to form a smectic A phase above the smectic C phase, which
considerably facilitates the orientation of the liquid crystal in the
cell. Having regard to these properties, compounds which them-
selves have no smectic C phase or only a narrow smectic C phase
are also very well suited for improving the properties of mixtures.
Furthermore, the compounds in accordance with the invention have
low viscosities, especially a low rotation viscosity, and accord-
ingly give short switching times in the cell. As a resuit of the
advantageous properties of the structures of formula | there can
also be obtained by using a chiral group in R1 and/or R2 chiral
dopants which have a very good compatibility with the liquid
crystal materials and which themselves frequently have a chiral
tilted smectic phase.



Furthernore, the conmpounds in accordance with the invention have | ow
viscosities, especially a low rotation viscosity, and accord- ingly give
short switching tines in the cell. As,a result of the advantageous
properties of the structures of forrru a |l there can al so be obtained by
usi.ng a chiral n | an,d/ err]. _chiral dopanis which have a very
good conpatj bil i 6evﬁem’t @HQ %g?%lnﬁa'@é?‘?}?% nHEWRreRePhensel ves
frequent|y Wyeation Hiverine, |qhé@|rlgﬁechrpmana§ad iodigerrespegiallyhal ogen”
ermbraces i nflubeingcapd chlatiwepresent invention fluorine, chlorine, bromne
and iodi ne, especially fluorine and chI or| ne. The term "unsubstituted or

ga:c Fggpb and/or Eéh%rgqu 1«%}155& ghen [ﬁ%{% ng{ﬁgazyip ‘jel?],grgzgl ene,
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octyl, nonyl 4<Mm;1ylemmcwrdllthedbl®cyl 1- met hyI heptyl (= 2-octyl),
3-nethy|penty| 4 nethylhexyl 5- nethylheptyl 6- met hyl octyl and the |ike.
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ssi dues WBmmy %ﬁyﬂDManeﬁbymeet r i-enethyhepsyl,eGrmethedagty!l (in R

\pdlor R2) shdnthe dikpeddliyl ye‘smﬁuegrwuﬁs1\M1t61carbennatmhsdmtdalpeebmmédsuch as
vinyl, allyl, 3- butenyl 4- pentenyl 5- hexenyl , 6-heptenyl, 7-octenyl,

8-nonenyl, 9- dec O en d € urther

in Rl t%e term ﬁéen r]'n %’ él'lne gé?idsoc?s y@ﬁﬁ Fria H gd: yl nyl, 1
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E- octenyl , |1 tenyl,engeeeyl| eqe@ur#ﬂ&%‘r%ﬂ id

3E-al kenyl mﬁthydrﬁ-scbenyéhymd 3k pla.c AYkenyl re5|dues W|th 2-16 carbon
atoms are preferred. The term "alkenyl" (in R1 and/or RZ) stands
especially for groups with a terminal double bond such as vinyl,

N, allyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 6-heptenyl, 7-octenyi,
8-nonenyl, 9-decenyl, 10-undecenyl, 11-dodecenyl and the like.
Further, in R1 the term "alkenyl" stands especially for 1E-alkenyl
such as vinyl, 1E-propenyl, 1E-butenyl, 1E-pentenyl, 1E-hexenyl,
1E-heptenyl, 1E-octenyl, 1E-nonenyl, 1E-decenyl, 1E-undecenyl and

| 1E-dodecenyl, for 3E-alkenyl such as 3-butenyl, 3E-pentenyl,

/ 3E-hexenyl, 3E-heptenyl, 3E-octenyl, 3E-nonenyl, 3E-decenyl,
3E-undecenyl and 3E-dodeceny! and for 4-alkenyl (preferably
4Z-alkenyl) such as 4-pentenyl, 4-hexenyl, 4-heptenyl, 4-octenyl,
4-nonenyl, 4-decenyl, 4-undeceny! and 4-dodecenyl. When Z2
denotes a single covalent bond, the term "alkeny!" in RZ, in
addition to the groups with a terminal double bond, stands
especially also for 3E-alkenyl and for 4-alkenyl, for example for
the 3€E-alkenyl and 4-alkenyl groups referred to under R1. When 22
denotes oxygen, the term "alkenyl" in RZ, in addition to the groups
having a terminal double bond, also stands especially for
2E-alkenyl such as allyl, 2E-butenyl, 2E-pentenyl, 2E-hexenyl,
2E-heptenyl, 2E-octenyl, 2E-nonenyl, 2E-decenyl, 2E-undecenyl,
2E-dodecenyl and for 3-alkenyl (preferably 3Z-alkenyl) such as
3-butenyl, 3-pentenyl, 3-hexenyl, 3-heptenyl, 3-octenyl,
3-nonenyl, 3-decenyl, 3-undecenyl and 3-dodecenyl. When z2
denotes -CH20-, the term "alkenyl" in R2, besides the groups

having a terminal double bond, also stands especially for 2-alkenyl



3E- hexenyl ; 3E-heptenyl, 3E-octenyl, 3E-nonenyl, 3E-decenyl, 3E-undecenyl
and 3E-dodecenyl and for 4-al kenyl (preferably 4Z-al kenyl) such as

4- pentenyl , 4-hexenyl, 4-heptenyl, 4-octenyl, 4-nonenyl, 4-decenyl,
4-undeceny| and 4-dodecenyl . Wen [erﬂ] denotes a single coval ent bond, the
term"alkenyl" in R2, in addition to the groups with a term nal double
bond, st andreseeably PZ-alkesylbrsugh askallyl, arlutenyls-2dpestenylfor exanpl e
for the 3E-2therenylar@-heptienyhy 2-gctemg, r2émonenyl; @ debenyierr]. Wen [err]

denot es oxypQihdédenylcsamd 2/derietenyin R2, in addition to the groups having
a term nal double bond, also standS especially for 2E-al kenyl such as
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5 [ERR] wherein [err] and R2 have the above significances and Xl and [err]
each i ndependently denote hydrogen, hal ogen or nethyl. Those conpounds of
formulae la-1f in which [err] and [er%] each independently signify hydrogen
or fluorine are especially pre- ferre particularly those in which [err]
signifies hydrogen and [err] signifies hydro en or fluorine. The residue
[err] in fornulae | and | a-1f above preferab has Xbout 3- 1 4 carbon
atons, particularly 7-1 2 carbon_a ) :
formul ae | and Ia 1f/aboxe are genera N\ about 3-1 2 carbon
at ons, espeC|aIB ose ;>rﬂc ‘ ' rter and | onger
chains are al so suit :
gi ve a narrow neso- phase range of the pure conpound and | onger chains give
for the nost part no inprovenent or only an insignificant inprovenent
Vis-A-vis the chain lengths referred to. Prefgrred rgsidues [err] in
formulae | and la-1f above are 1 E-alkenyl |, al kenyl groups
having a term nal do Strai ght-chain residues

[err] are genergll re ef erffed ARsi ' RR i rpul aggla and I d
fog'r"rif}D I Q‘z{'izg)dg; oval ent

- and, respect-"ivel y
bond - are 3E-al kenyl% kenyl havi ng ¥= g9ubl e bond and especially

aIkyI as well as correspondi ng hal oal kenyl and hal oal kyl groups, especially
QUQLQ_a'. Kyl, BP@hOR"‘%d RZ fHa%fﬂ?é 9HovaNg| tg%.ﬁé% ééa'a'ﬁ)ﬂ' x1péﬁ&ef red
restdues R2 in f)g cg‘?an '§t|' res é a | when
{err] signifies x;@%ﬂ" X'(é%ﬂ otg Ry ro@@%s’ﬁﬁ@ ﬁf‘l"}rén with a
term nal double bond and al kyl as well as
Those compounds of formulae la-If in which X1 and X2 each

independently signify hydrogen or fluorine are especially pre-

ferred, particularly those in which X1 signifies hydrogen and X2

signifies hydrogen or fluorine.

The residue R1 in formulae | and la-If above preferably has
U, about 3-14 carbon atoms, particularly about 7-12 carbon atoms.
Preferred residues RZ in formulae | and la-If above are generally
those with about 3-12 carbon atoms, especially those with about
6-10 carbon atoms. Shorter and longer chains are also suitable for
the present purpose, but shorter chains can give a narrow meso-
E phase range of the pure compound and longer chains give for the
/ most part no improvement or only an insignificant improvement
vis-a-vis the chain lengths referred to.

Preferred residues R1 in formulae | and la-If above are
1E-alkenyl, 3E-alkenyl, alkenyl groups having a terminal double
bond and especially alkyl. Straight-chain residues R1 are generally
preferred.

Preferred residues RZ in formulae la and Id - and, respect-
ively, in formula | when Z2 denotes a single covalent bond - are
3E-alkenyl, alkenyl having a terminal double bond and especially
alkyl as well as corresponding haloalkenyl and haloalkyl groups,
especially 1-fluoroalkyl, 1-chloroalkyl, 2-fluoroalkyl and
2-chloroalkyl.

Preferred residues RZ in formulae Ib and le - and, respect-
ively, in formula | when Z2 signifies oxygen - are 2E-alkenyl and



correspondi ng hal oal kenyl and hal oal kyl groups, especially 2-fluoroalkyl
and :2-chl oroal kyl . Preferred residues [err] in fornmulae Ic and If - and,

respect- ively, in fornmula | when [err]. denotes -CH20- - are al kenyl with a
term nal doubl e bond and aI kyl as wel | s correspondi ng hal o- al kenyl and

hal oal kyl groups, peci quoroaIk d 2- chl or oal k. The kyl and
al kenyl grou§§p¢ﬁ'aﬁi iéﬁ"@haﬁl rért"na Iéhﬁpﬂdo?n %i(b{écqsaIWle WRen an

optically accomesmmngd aloa(ue@iyleand baloatkyf graupg, #spedialle a net hyl

branchi ng. Ppeflaoredikyl aantde@-ghionoalleye the net hyl al kyl groups, especially
1-nmet hyl - al kyl (e.g. 1-nethyl heptyl) and al kyI resi dues whi ch have the
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acetal) with the
di ol of for Fﬁh %'gwbe effected in a manner knovvn per se. Conveniently,

the reaction is effected in an inert organic sol vent (for exanple an
aromatic hydrocarfhe alkyh aml hikereilegraupsiémeRd rane;”pee@ralbiytmaiymsence of

g cat 3|e%te!sﬁ| éﬁBHf‘Torgfé aSpectiaf 'ﬁ/hr@rn 'aﬂob %i&'aﬂ d is
Te#pérature BES (3? ssre g'tgegnol?& Fst % )5 r%g't% g&;?g%?abl y
carsied out ALSoRIe ﬁ/"ﬁ Q'Q}H?So\t?%ﬂe%‘? ¥whi ch

i s formed) aa y (e.g. 1 methylheptyl) and alkyl residues which have the
grouping -CH(CH3)CH2CH3 (e.g. 4-methylhexyl, 5-methylheptyl,
6-methyloctyl).

The compounds of formula | can be manufactured in accord-
ance with the invention by reacting an aldehyde of the general
formula

— N
OHC—2! / N Z2 —R2? I1

or an acetal thereof with a compound of the general formula

CH,OH
o
R'—Ch 11

\cnon

wherein R1, RZ, Z1, 72 and ring A have the above signif-
icances.

The reaction of the aldehyde or of a suitable acetal (e.g. the
dimethyl acetal) with the diol of formula Uil can be effected in a
manner known per se.

Conveniently, .the reaction is effected in an inert organic
solvent (for example an aromatic hydrocarbon such as benzene,
toluene or xylene) in the presence of a catalytic amount of an
organic or inorganic acid such as p-toluenesulphonic acid, sulph-
uric acid or dry hydrogen chloride. Temperature and pressure are
not critical, but the reaction is preferably carried out at reflux



at nospheri c .pressure. Conpounds of forrmula | in which [err] denotes oxygen
or. [err] and R2 signifies alkenyl or a hal ogen-substituted group can
preferably al so be obtained via conpounds of formula | or 11 in which R2
signifies al kyl by deal kylation and subfequent ether- ification with the
desired group. This trans-etherification can be effected before or after
the |inkage ttemperaiusdveth sepamstionrefhds waterkwiigh tis formedy sod
skilled in thanao$pherig. pfessuréynt hesis 1988, 749 and the literature cited
therein. The starting materials of forrmula Il are known conpounds or

anal ogues of kno conmpounds. . gui t abl e .nmet hods _kor, th rep- aration of
t hese conpounds a mﬁBMHHFOOfofOUBPgbﬁ 'QkWchghz?ndFHQ%ﬁth’g@e@ Ofr om
EP- A- 0122389,-CH» @- 0269384, sighifies mikenyl anc Erlogenaadsaituted greppr at i on
of the al dehyGps éférﬁbx'a@s_dbe dbthlned vid %cﬁﬁp@ﬂn&ge%@%h%uﬁ It 8E Il
fol |l ow ng Regﬁt\iv g:hiﬂ?\?éé‘?ih%sm%u{%g @%ﬂﬁg%@gtﬁ“a dr o- 2- {5? I_]oxy o
and [err] and.r a S : L C e
Schene 2 [ ERfiCation V‘Qg‘ﬂﬂe desiiach @repPer Thiss tians-gtheritiearoniganvbe e
known. The Géffectatl befpoeirarsatiers thenlinkage! tarthe diexane: i Switgble he corr-
methods are known to the person skilled in the art, e.g. from
Synthesis 1988, 749 and the literature cited therein.

\ The starting materials of formula Il are known compounds

U or analogues of known compounds. Suitable methods for the prep-

aration of these compounds are known to be person skilled in the

art, e.g. from EP-A-0122389, EP-A-0169327, EP-A-0167912 and
EP-A-0168683.

The preparation of the aldehydes of formula II is illus-
trated on the basis of the following Reaction Schemes in which
THPO denotes tetrahydro-2-pyranyloxy and RZ2, Z2 and ring A have
the above significances:



espondi ng bronobenzenes are known conpounds or anal ogues of known
conmpounds. 1, 3-Bi s(di phenyl phosphi no) propaneni ckel - (1) chloride is, for
exanpl e, a suitable nickel catalyst for the con- version of the conpound of
formula VI. Wien R2 has a doubl e bond of a hal ogen substituent, the

chai n-1 engt heni ng according to Scheme 2 is conveniently effected via a
conpound of fornmula XlII in order to aﬁﬁhﬂﬂﬂiﬂpssible reduction. The
conmpounds in accordance with the invention can be used in the form of

m xtures with one another and/or with gther Iiquid crystal conponents.
Suitable liquid crystal conp S e {nown in | arge_nunbers by the person
skilled in the art, e.g. fromD. . FIUSS|§U'Kr|staIIe in
Tabel |l en, VEB Deutscher Verlag foir ndst of fi ndustrie, Leipzig, volunes |
and 11, and nmany of them are, noreove 1) rcially avail able. The

i nvention is accordingly al so concern d Winza liquid crystalline m xture
havi ng at | east 2 conponents, which i %%ﬁh%ﬂierlzed in that at |east one
conponent is a conpound of formula | Yespecially one of the conpounds
referred to as being preferred). The c&npounds of formula | are also
suitable for nematic or cholesteric ures. However, m xtures having a
tilted snectic phase, especi QQR tur ving a cMral tilted snectic
phase, are preferred. The tilted or tf#al tilted phase is preferably a
smeetic C phase. The chiral tilted snpctic mixtures can preferably also
gonsi st of one or nore optically actiye pants and a liquid crystal
material (consisting of one or nore c gAents) having a tilted snectic

phase and are characterized in that | east one conponent of the liquid
crystal material is a conmpound of fornmula 1. Having regard to the

advant ageous properties, the anDunt N onpounds of formula | in the

m xtures in accordance witH! n vary iVila wi de range and can
anount to, for exanple, about 0 5 6 @6or nore. In general, an anount of
about 3-40 w.% especially about 10- conpounds of fornmula I is
preferred. The anobunt of chiral dopan QrMé $2.CRN, \hgwever,
preferably also be | ower and can anoupt to, exanpl e, about 0.5-1 0

. % The mixtures in accordance with tﬁeﬂhmuentlon for smectic
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applications:(especially for tilted snmectic or chiral tilted snectic
phaseés) pr eferably contain, in addition to one or nore - conpounds of
formula I, one or nore corrpounds fromthe group of conpounds of the general
f or mul ae [ERR] N xx wherein R3 and R4 d8note al kyl, al koxy, al kenyl oxy,

al kan- oyl oxy or al koxycarbonyl with up to 1 8 car bon atonms; mand n each

i ndependently signify 1 or 2; [err] a®gtheeneg 2 denote al kyl, al koxy or

al kenyloxy with up to 1 8 carbon atons; ring B 12 represents
unsubstituted or hal ogen- and/or nethy|-sub-_stituted 1,4-phenylene; ring C
represents trans-1, 4-cycl o- hex Ie 4 bstNtut ed or hal ogen- and/ or
nmet hyl - sub- stitut ed 1, 4- phenﬂ ; ep®ident! l‘% stand for
the nunber 0 or 1; R7 and R8 each i Mo denote an unsubstituted or
hal ogen- substi t ut e\c,i\é err]-alkyl or [err]-alkenyl group in which optionally
one CH2 group or non- adj acent CHZ/ groups is/are replaced by -O, -COO

and/or -O0C-; ri hHgﬁ’(é H5Br] Lach independeftly repre- sent
unsubstituted or cya 0-, hal ogen- | ower al kyl - - stituted
1, 4- phenyl ene; z3 ad&hotes a si ngl ¢ coval ent bond, - §H2AHEH;CCHEACH: 50D

or -O0C-; RO and [err] @dtH:;COHe/ pendently signify \an ug&y\ﬁf@h@gt ed or
hal ogen-substituted [err]-al kyl f/or [err] al kenyl grogp i 3¢H optional |y
one CH2 group or two non-adjacgnt CH2 groups is/are re- Lﬁced by oxygen;
ring D4 represents trans-1, 4-¢ycl ohex- ylene or unsubstifuted or cyano-,
hal ogen- or |ower al kyl-subst/ituted 1, 4-phenyl ene; Z4,\Z5 and [err] each
i nde- pendent | cgienote a single coval ent bond, -COO, A0CC

o @_@. -

Pd/C OHC- cH2 / \ 22—z X

1) CH;OCH,P(CgH;5);Cl
(CH5);COK

o [0
>_CHZCH2
| o}

N
XI
\

N
OHC—CH,CH, /N ° 22— R2? II-B

2) H*



[err] or [erx]; [err] and [err] each independ- ently signify a [err]-alkyl
or--[err]-al kenyl group in which optionally one [err] group is replaced by
oxygen; [err] denotes an unsubstituted or hal ogen-substituted [err]-al kyl
or [err]-al kenyl group in which option1a(PIy one [err] group is replaced by
oxygen and/or optignally one CH2 group is replaced by an ester group -COO
or -00C-; rings [8Mg siading Patenals Oﬁcf@ffélmpﬁﬁnl\/yam@pVea#’@ﬁanMHUb'Eget ut ed
or hal ogen-, Grygmard @ompounds f ferrnsida t\ill eand, 4esbectivelyenthe tosnt ch
optionally 1e@lpoadﬁt%wr@mber$z‘ea@ aRP kaodth b lindsdr aslogliedespPt es a

. C

C

Qe

! . MloGles
chi ral car borj iy n@éms'.awsag agtgﬁgw%%&m }agéhgﬁsemwpes and
The i nvent i ol &, 08 BRI 2, SuFabIE WkdlogRrAIVER iyl BAE fféri opt i cal

ant i podes of versionl ot dhpcomponadeof foenula ddsdVhan Rarhasphadeubleanendi on
t enper at ur es cand ldlogent suilgstitueniynehe dhads-lerg thérhgnaccdrdingi td opposite
signs. t_The alst@m\}.e% I a(; i(z%ﬂén&léﬁiérftﬁ/ _e}ff&ﬁé‘&fiwtéﬁtb?ﬁéémgdcéfof @piyayshg?ﬂni .
ransi t1 ons nRay, ) st ands

13 S stancr'E cﬁ’or gtrrect iogdm[d;%ﬁgbg{]gn%@ﬁectic A B, Cetc. SC, SF*

stand for chiral ctic C, F etc. N stands, for nematic Nt stands for
chol esteric | iﬁmsgmmun%m agrerdancenyith 1t?"R Hjantioth cgn beuspdf

6- [ 4- (oct yl oXy)fhieefigrm- of gpixtures: withr dos anttheteang/epavitl otherctiquithnce
Wi t@fxarrpl e ceystaldcampoments2-SidtabhlelliGuieh eppsedi cdmiporehts! and Krgdwene
wasTreat ed v Ufrde Aupserd’ byOtRepeesdn (skiled f!tABUAHS &gl drodnD. M xture
wassheated t k! 8¢ 10" FilisBRYY Kriftafik {48 VER Deutscher Verlag

fur Grundstoffindustrie, Leipzig, volumes | and I, and many of

them are, moreover, commercially available.

The invention is accordingly also concerned with a liquid
crystalline mixture having at least 2 components, which is
characterized in that at least one component is a compound of
formula 1 (especially one of the compounds referred to as being

N preferred). The compounds of formula | are also suitable for

: nematic or cholesteric mixtures. However, mixtures having a
tilted smectic phase, especially mixtures having a chiral tilted
smectic phase, are preferred. The tilted or chiral tilted phase is
preferably a smectic C phase. The chiral tilted smectic mixtures
can preferably also consist of one or more optically active
dopants and a liquid crystal material (consisting of one or more
components) having a tilted smectic phase and are characterized
in that at least one component of the liquid crystal material is a
compound of formula .

Having regard to the advantageous properties, the amount of
compounds of formula | in the mixtures in accordance with the
invention can vary in a wide range and can amount to, for
example, about 0.5-60 wt.% or more. In general, an amount of
about 3-40 wt.%, especially about 10-30 wt.%, of compounds of
formula | is preferred. The amount of chiral dopants of formula |
can, however, preferably also be lower and can amount to, for
example, about 0.5-10 wt.%.

The mixtures in accordance with the invention for smectic
applications (especially for tilted smectic or chiral tilted
smectic phases) preferably contain, in addition to one or more



disti.lled off and being replaced by fresh toluene. The reaction nixture was
then neutralized with triethylam ne and, after cooling, washed three tines
with water, dried over sodiun1su|phate1znd concentrat ed. Chronat ographic
purification of the residue on 60 g of 'silica gel with hexane/ethyl acetate
(vol. 9:1)  a stallization of the trans/cis m xture from

et hyl acet at %ﬁggﬁ@&g%é? P)@aré 3n¢ (Qrare- eRiiounds- fHioo ae group
2-yl)-2-[4-( t§ Undsn of 1ther oanaeal farpiulee-S) [err], trans- Ttion
S-[err] [err], cl.p. ([err]-1) [err]. The follow ng conpounds can be

manuf actured in an anal ;
5-(trans-5-Cctyl -1, 3R#H ) c8ol4-_(# 2 bhenyl] i di ne;
5-(trans-5-nonyl-1 ,3-di - phenyl lidine;
5-(trans-5-decyl -1 , 3-di oxan-2-yl) - 2-[ 4- (f&¢x4/| 6%y) - phenyl ] pyri di ne;
-5-(trans-5-dodecyl -1 , 3-di oxan-2-yl)-2-[4-(hexyl oxy)- phenyl]pyridine;
5-(trans-5-heptyl -1 , 3-di oxan-2-yl)-2-[4-(heptyl oxy)- phenyl] pyridine;
5-(trans-5-octyl -1, 3-di oxan- [ 4 APt yI oxy) - phenyl ] pyri di ne;
5-(trans-5-nonyl -1 , 3-diRS N MeOXy) - p pyl]pyridine;
ept yl oxy) - phenyl ] pyri di ne;
5-(trans-5-dodecyl -1 , 3-di oxan- T- (heptyl oxy) - phenyl] pyridine;
14 5-(trans-5-hexyl -1 ,3-di oxan-2-yl)-2-[4-(octyl oxy)- phenyl]pyridine;
5-@Lyans-5-heptyl-1,3-di04?n-2-yl)-2-[4-(octyloxy)- phenyl ] pyri di ne, m p.

(@S) 76. 1C, S—[erRr7] r]\[er.5
R® XV
R® coo 2 |
D Z R10 XVI
N
/
“9“<: ) zt 6 R0 XVII
—N \
o/ o)
(o]

z5 z6 OC* 13
| OOC-C*HF-R

XX

wherein R3 and R4 denote alk

| yl, alkoxy, alkenyloxy, alkan-
oyloxy gr alkoxycarbony! with up to 18 carbon );torﬁs; m and
n each independently signify 1 or 2; RS and R6 denote alkyl
alkoxy or alkenyloxy with up to 18 carbon atoms; ring B ’



SA-N [err].cl.p. (N1) [err];
.5-(trans-5-octyl -1, 3-di oxan-2-yl )-2-[ 4- (octyl oxy) - phenyl]pyridine, mp.
(CGS) [err], S-[err] 139.5C, [err], SA-N[err] cl.p. (N1) 185C,
5-(trans-5-nonyl -1 , 3-di oxan- 2-yl ) - 2124- (oct yl oxy) - phenyl ] pyri di ne;
5-(trans-5-dodecyl -1 , 3-di oxan-2-yl)-2-[4-(octyl oxy)- phenyl] pyridine,
5- (tr ans-5- hept yepresants esswbstitured- pa-halogehoxahd/ phemgthpli-sub-ne;
(trans-5-oct ylstitutéddilghaphenylene?- fiag( @ mepoasent haans] pyF-cyiche:
(1 rans 3 pecy Inekylénd ov asabikitused of ik géﬁy)and’)'@r“%tlfj’?l!-%@ﬁf
(trans-5- hept ﬁt@t@QL%@Qﬁ%%@rf? BE}IAP( ?‘dé%yﬁéﬁé?pg ﬁgm ] {;/érr?(?j:}ﬁg
(trans-5- oct yithe nemiesxQren 1y iR Enfjﬁ?(ﬁ?@ﬂ hdepe M pspotaiae;
(t rans- 5- nonylunsubstitutednop- ga -gubsitityted y§ 1 -Chgrlkydyor di ne;
trans- 5-decyl ) ' Loy -id- Wi Le BE;
5- Et rans-5-| 10¥Lf ect::gﬁdﬁ“g??w r%ulbﬁx'én@?\gwh 4-iyl o?]'éetgﬁj gjfbhg(%?
(hexyl oxy) phenyl Mr’}‘?ﬁ'ﬁ _’;a%é_rt Hou oS A J@M‘:]Qq y Vs - B

, 3- di oxan-2-yl ) ghd/r {OOCy, dngs ddenp2 aydi DB neacth-itdepandentlylrepre-
0-undecenyl] -1 g3rfi 9h§0b§tiﬂh'éec?'cfr4cyﬁ%c>"h%@@é’ﬁte@f* lgwet BIRGI-sub-
5-(trans-5-octyl - 3-d 04<an- 2-yl)-2: 54- ﬁsg - et @(I - | d

hexyl oxy] phenyl ]sﬁém‘tapnl,, ! yﬁqﬁe_,gjz e % otes a single covalent bond,

, 3-di oxan- 2-yl ) ~-€H2CHpS) -@C -hym%wt{l-f)mﬂrﬁ%wr:éﬂ)ﬁjl@ieﬁh intie- nenyl |
S<trans-5- octylpehdein®ly Bighify: ¥h) arshstifuded drehigediebbytitpyéd Pheny
\pyridine; 5-(trans:®; desit br 8> R8N g?o%?;"iﬁ(%ﬂ@ﬁ "Ehtidnally

one CH2 group or two non-adjacent CHp groups is/are re-

placed by oxygen; ring D4 represents trans-1,4-cyclohex-
ylene or unsubstituted or cyano-, halogen- or lower
alkyl-substituted 1,4-phenylene; Z4, Z5 and Z% each inde-
pendently denote a single covalent bond, -COO-, -O0C-,
~CH2CH3-, -OCH2- or -CH20-; R11 and R13 each independ-
" ently signify a C1-Cq5-alkyl or C2-Cq 5.alkenyl group in
which optionally one CH2 group is replaced by oxygen; R12
denotes an unsubstituted or halogen-substituted
C1-Cq5-alkyl or C2-Cq5-alkenyl group in which optionally
one CH2 group is replaced by oxygen and/or optionally one
CH2 group is replaced by an ester group -COO- or -0O0C-;
rings E1 and E2 each independently represent unsubstituted
or halogen-, cyano- and/or methyl-substituted 1,4-phenyi-

ene in which optionally 1 or 2 CH groups is/are replaced by
nitrogen; and C* denotes a chiral carbon atom.

5-
5-
5-
5-
5-
5-
5-

The manufacture of the liquid crystalline mixtures and of
the electro-optical devices can be effected in a manner known per
se.

The invention is illustrated further by the following
Examples. The optical antipodes of chiral compounds have in each
case the same phase transition temperatures and absolutely the
same values of twisting, but with opposite signs. The abbrev-
iations used for the characterization of the phase transitions
have the following significances:

C stands for crystalline



hept yl oxy] phenyl]pyridine; 5-(trans-5-octyl-1,
3-diroxan-2-yl)-2-14-[(S)-6-nmethyl- octyl oxy] phenyl] pyri di ne; 15
5-(trans-5-decyl -1 , 3-dioxan-2-yl)-2-]J4-[(S)-6-net hyl -
oct yl oxy] phenyl ] pyrr di ne; 5-(trans-5- 1():'r‘.tyl

, 3-di oxan-2-yl) - [4 [(R) -2-fluoro- octyl oxy] phenyl ] pyri di ne;
5-(trans-5-octyl S1 , 3538BHSNEAr $MeCtiq 4~ [ (S)- 2-f | uor o-
oct yl oxy] phenyl ] B i ﬂBn5C s5tqnd foe smemyq B Q dt@xan 2-yl)-2-[3-fluoro-4-

(hexy! oxy)phenw]%@‘ﬂ #*‘%taﬁd(ﬁdraﬂﬁrrﬁt @ﬁﬁ q
, 3-di oxan-2-yl)-2- uor,o- oxy) phe y]pyrrdrne mp. (Clerr])

[err] [err], clI™ E@ng f% [’Qm tic 5-(trans-5-nonyl -

, 3-di oxan- 2- yI) N1 3- stases- tor G’i@@ﬂﬁ(]@ phenyl ] pyri di ne

5- (trans-5-decyl 41 , 3sdandanfor- y8otrapia- f | uor o- 4-
(hexyloxy)phenyl]pyridine mp. (CJ[err]) [err], [err] , cl.p. ([err]-1)

err 5-(trans-5-dodecyl -1 , 3-di ox 42-[ 3-fl uoro-4-
Ehex]yloxygphenyl]pyrldlﬁe mp (C—qrg(Tar?:?'%l% 1[C [err] , cl.p. ([err]-1I)
168.50C;, 5-(tran - e do . 4

(hept yl oxy) g)henyISA] \FIPeOiLSZ(:}?t rérr% % ié}f/{dai'k; )pheny?] i -pyridine-

, 3- di oxan- 2-ogrbozal of preparedeint greasdananwithixample 2kmapd (C [err])

[err] [err).4 ¢ of. 2¢{dexyl}l B-piepanedid! (inr 40sndl- obnydludéne was
3 di oxan- 21¥ééte2)‘ wath | 31adreps-of hep ‘%ér@em (rrmr)yédrpmhél 8€id. The

p{ srzxi)g& iama"’s e2tel fo Wdilj I%rf')lu ist r]?luene belgrﬁe”] "

169C 5-(tr %%‘l gt &eoe'gbd'i’ fr é '1‘% ehedeti
mixture was then neutra zed mrne and, after
cooling, washed three times wrth water dried over sodium
sulphate and concentrated. Chromatographic purification of the
residue on 60 g of silica gel with hexane/ethyl acetate (vol. 9:1)
and repeated recrystallization of the trans/cis mixture from
ethyl acetate gave 0.56 g of pure 5-(trans-5-decyl-1,3-dioxan-
2-yl)-2-[4-(octyloxy)phenyl]pyridine; m.p. (C-S) 69.7°C, trans-

N ition S-S¢ 137.59C, cl.p. (Sc-l) 179¢°C.

The following compounds can be manufactured in an anal-
0ogous manner: '

5-(trans-5-Octyl-1,3-dioxan-2-yl)-2- [4 (hexyloxy)-
phenyl]pyridine;

5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[4- (hexyloxy)-
phenyl]pyridine;

S-(trans-5-decyl-1,3-dioxan-2-yl)- 2 [4-(hexyloxy)-
phenyl]pyridine;

S-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[4-(hexyloxy)-
phenyl]pyridine;

5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-(heptyloxy)-
phenyl]pyridine;

5-(trans-5-octyl- 1 ,3-dioxan-2-yl)-2-[4-(heptyloxy)-
phenyl]pyridine;

5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[4-(heptyloxy)-
phenyli]pyridine;

5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-(heptyloxy)-
phenyl]pyridine;

S-(trans-5- dodecyl 1,3-dioxan-2- yl) -2-[4-(heptyloxy)-
phenyl]pyndme



(heptyl.oxy)phenyl ] pyridine, mp. (CJlerr]) [er
165C;, 5-(trans-5-heptyl- 1, 3-dioxan-2-yl)-2-[3-
(octyl oxy) phenyl ] pyridine; mp. (CJ[err]) [err
[err]; 5-(trans-5-octyl-1 3-di oxan- Q/f‘) 2 [3
pyrldlne 5-(trans-5-nonyl-1 , 3d|o % [ 3-f uor o- 4-

(oct yl oxy) phenyl ]@y(rﬁréﬂﬁes Be(V’f‘é‘ns'ﬁ-'QJQlé@m wl)-2-[4- (OCtYIOXY)'

, 3- di oxan- 2-pheénytlpyridiney o- 4- (octyl oxy) phenyl ] pyridine, mp. (CJ[err])
[err], [err] , cis traher5FhéptybnrB- dﬁoiémem-%rl 2qupqctlloxy)-

, 3- di oxan- 2- én)% p%nmn!éorrﬁ- - ;‘sté' e- SA 169.50C,

5-(trans-5-0 c&\ (¥qgt Mpg%%

(decyl oxy)phéhym] ??‘Eﬁ) 81.4C, [err] , . ([err]-1)
167.5C, 5-(trans-5- (rnmynls-5 oetyll-dxaﬁdm)yar) 2-){!3-2+[L4)-r(@0t-yloﬁydyl oxy) phenyl ]
pyridine; 5- ﬁé $ppridimeymlp.. @Z-@)OSWBQZYS-)S(%-H%B'O@O 177oc

(decyl oxy)p g@ E’N) %}; rr]) 81.1C [err]’ p ([err]-l') 1
63.5C, 5-(tr 5782 t9f91 D 8355 o yl)-2-[3-f] uor o- 4

(decyl oxy) phenyl ]%y(rﬁfainﬁeS ROPY '(18 -giexantéryD-2-[4rlqctydoxy)- ([err]-1)
[err]; 5-(trphengllpyciding; , 3-di oxan-2-yl)-2-[2- f1 uor o- 4-

(hexyl Oxy)phenyl ]sy ﬂrdhl@es dodecyist B-@fidbxhnl2-yl)-2-[4-(octyloxy)-
, 3- di oxan- 2- % é H gr o- 4- (octyl oxy)phenyl{pyrl di ne;

r], [err], cl.p. ([err]-1)
fluoro-4-

], [err], cl.p. ([err]-ll)
f1 uor o- 4- (octyl oxy) phenyl]
g

5-(trans-5- ecy a@e&t%l-ﬁﬁ&ﬁg}é@%&h -[4-(nonyloxy)-

(oéPonxy)phen
i oxan- 2- ro 4- (octyl ox henyl ] pyri di ne;
A 5- (trans 5- octy( 3yd|o>¥a)r|? 2- y%) Zpy[4 -(nonyloxy)-

phenyl]pyridine;
5-(trans-5-decyl-1, 3 dioxan-2-yl)-2-[4-(nonyloxy)-
phenyl]pyridine;
5-(trans-5- hexyl-1,3-d|oxan-2-yl)—2-[4-(decyloxy)-
phenyl]pyridine;
S-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-(decyloxy)-
o phenyl]pyridine;
— 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-(decyloxy)-
- -phenyl]pyridine;
5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[4-(decyloxy)-
phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-(decyloxy)-
L phenyl]pyridine;
' 5-(trans-5-[10-undecenyl]-1,3-dioxan-2-yl)-2-[4-
(hexyloxy)phenyl]pyridine;
5-(trans-5-[10-undecenyl]-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine;
S-(trans-5-[10-undecenyl}-1,3-dioxan-2-yl)-2-[4-
(decyloxy)phenyl]}pyridine;
S-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-[(S)-4-methyl-
hexyloxy]lphenyl]pyridine; '
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-[(S)-4-methyl-
hexyloxylphenyl]lpyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-[(S)-5-methyl-
heptyloxy]phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-[(S)-5-methyl-
heptyloxy]phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-[(S)-6-methyl-
octyloxy]phenyl]pyridine;



5-(trans-5-octyl -1 3-di oxan-2-yl)-2-[2-fluoro-4- (decyl oxy)phenyl]pyridine;
5-(trans-5-decyl -1 , 3-di oxan-2-yl)-2-[2-fl uoro 4-
(decyloxy)phenyl]pyridine 5- (trans-a-octyl

, 3-di oxan-2-yl)-2-[2,3-difluoro-4 esxyl oXxy) phenyl ] pyri di ne;
5(tran55decyl 13d|oxan 2-y l%a ({gZSdlqu
(hexyl oxy) phenyl ﬁp%\?r?(ﬂsﬁé Ir Oéf@d'egyyl)rz [4 [(S)-6-methyl-

, 3- di oxan- 2ogtyloxylphenyilioyritioes- (hexyl oxy) phenyl ] pyri di ne;
5-(trans-5-octyl 51(trm-®em~tgdw ,)3-2};6233~QL9|)UQY-Q44[(R) 2-fluoro-

(heptyl oxy)g@g?pgx})? hie br ans- 5-decyl -
, 3-di oxan | gx
5.0 a2 11 Nﬁ@g& i SRR #ior
(heptyl oxy)BﬁE)‘n ]y peay rans 5 octyl -
, 3-di oxan- 2-yl ) - ansd.Sf-h@cnwln '3 mcﬂ)mh)sr%ﬂ[ﬁoﬂu@tw-
5- (trans-5- ﬁleoXy:)pbenyb]M&cyh;e 2- [2 3-di fl uor o- 4-
(octyl oxy) phenyl Bpgtnaiwlm - oz tiyll ¥ BIB-diosei2 yjy 1 -[3- ﬂuoro 4-

dz) | ud

, 3-di oxan- 2

5- (trans-5- %@{I@f(??psliér%]@g’d S W)@C«%??s §ocp§ octyrgi'%phenyll
ridine; s; o-det X -2 I f1 uor 4-

%onyl oxy) phenyl $p§/ ra(ﬂsng nori?1 it g ‘glrcﬁ‘r?s‘{é ﬁ?'yf’@ c% luoro-

3- di oxan- 2(Rexy QXD’)PBGBV ]lnycmdjna, (decyl oxy) phenyl ] pyri di ne;
5MA r ans- 5- decy! Si(tM-@eaﬂe@lyl)Sle[o&a’i"r-cﬂ My f3-fluoro-4-
\(gecyl oxy) D(I%Wlb %dmeamﬁ?& @asdesyi6.50C, sc Sa. 159°C, cl.p.

3- di oxan- 28%% ? ?/ |'uor o- 4- (decyl 6xy) phenyl [ pyri di ne;
5- (”ans S Yigs (tr %Xa%dzeé'ylh 3[§|oxha{norfy1) 2-[3-fluoro-4-
. (hexyloxy)phenyl]pyridine, m.p. (C-Sc) 79. 10C Sc-Sa 160°C, cl.p.
(Sa-l) 168.5°C;
S-(trans-5-heptyl-1,3- dloxan-Z-yl)-2-[3-fluoro-4-
(heptyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2- yl) -2-[3-fluoro-4-
W, (heptyloxy)phenyl]pyndme] m.p. (C-Sc) 80.69, Sc-Sa 1459C, cl.p.
(Sa-) 1719;
5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(heptyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-

o (heptyloxy)phenyl]pyridine, m.p. (C-Sc) 82.3°C, Sc-Sa 160°C, cl.p.

(N (Sa-l) 169°C;

5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(heptyloxy)phenyl]pyridine, m.p. (C-Sc) 86.5°, Sc-Sa 161.5°C, cl.p.
(Sa-1) 1650°C;

5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[3- fluoro 4-
(octyloxy)phenyl]pyridine; m.p. (C-Sc) 80.6°C, Sc-Sa 1119C, cl.p.
(Sa-1) 174.5°C;

5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(octyloxy)phenyl]pyridine;

5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(octyloxy)phenyl]pyridine;

5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(octyloxy)phenyl]pyndme m.p. (C-Sc) 77.8°C, Sc-Sa 160.5°C, cl.p.
(SA-1) 167.5°C;

5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
(octyloxy)phenyl]pyridine;



(hexyl oxy) phenyl ] pyridi ne; 5-(trans-5-octyl -1, 3-di oxan-2-yl)-2-[3-chl oro-4-
(octyl oxy) phenyl ] pyridi ne; 5-(trans-5-decyl -

, 3-di oxan-2-yl)-2-[3-chl or o- 4- (octy%gxy)phenyl]pyrldlne;
5-(trans-5-dodecyl - 1 , 3-di oxan-2-yl)*2-[3-chl oro-4-

(octyl oxy) phenyl pyr|d|n ng-5-octyl -1 , 3-digxan-2-yl)-2-[3-chl oro-4-
(decyloxy)phenyl'ﬁ AdisH °§i¥[%agsd5°ﬂé ye-yl)-2- tg'ﬂUOFO‘ -

, 3- di oxan- Adgcy! Qx)[)iphﬁﬂy(b ridinedéay d)@rﬁm)e&?lq(bySccﬁneBGOC cl.p.

5- (trans- 5%%4*-13573{)@ oxan-2-yl)-2-[3- rrethyl

p

hexyl ox
(3 d?loxa%) -yl) - ip% ﬂétﬁ 85'% @gﬁf?gé% eXy ']2p3[r3| &Nﬂero -4-
5-(trans-5- lo mer&k }’Q'd}/; - 2-[ 3-met hyl - 4- (octyl oxy) phenyl ] pyri di ne;
5-(trans-5- dodecs'-i(t]fans Grdesiylot \3-digxpp-geyhy12-43 - (ém ~dhey)
phenyl ] pyr I(diem@do@)(;iﬂemyﬂs};ﬁjmhnel mM.p. 3048@)8811 290,)SE-93-1684Q, cHp.
(decyl oxy) 3{ ?ﬁ;s@tne -(trans-5-decyl -

|3 (tr

, 3- di oxan- - -4- (decy. oxy)phenyl ridine;
5- (trans-5- decy ﬁnérgxﬁﬁdﬁ (i] ZAQIOPF@ Lﬁ'\éy' -l Banatidre:;

5-(trans-5- (WQ’MY)DVIMM@FIQ;WP‘ZQ 8¢ 380@16?@43,0( 159500 &l.p.
5-(trans- 5(@1?1[]%/ Bcdl oxan-2-yl)-2-[4-octyl phenyl]- pyridi ne mp. (CGYS)
[er

err octyl -
3 oxan ejzyg({ti%‘%t hﬂﬂ%my3 Sokane-yi-7- TR s sa ferr),
ch=p. (SA-I)R/ 1exy lphenyilgys | -1 ,3-di oxan-2-yl)-2- [4 octyl phenyl ] -
Qpyridine; 5- (trdh§t5aa§c§k0¢ty3TdBoﬂwnXanyZ)vaPA{Bef&Mnheﬂyl - pyridine,
mp. (CG9S) (@cW@oxydmmil]pgridine;[err] , cl.p. ([err]-1) 1 67C
5- (trans-5- dodecyl(tkand-9idseyi2t - didxbh-2c{y)-2hgrvkivoro-4-
(octyloxy)phenyllpyridine;
S-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[2-fluoro-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[2-fluoro-4-
(decyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[2-fluoro-4-
(decyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(hexyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(hexyloxy)phenyl]pyridine;
\J 5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[2,3-difluoro- 4-
(hexyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(heptyloxy)pheny!]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(heptyloxy)phenyl]pyridine;
S-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(heptyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-nonyl-1,3-dioxan-2-yl})-2-[2,3- dlfluoro 4-
(octyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-{2,3-difluoro-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[2,3-difluoro-4-
(nonyloxy)phenyl]pyridine;



pyridine, mp. (CS) [err], S-[err] 143.5C cl.p. ([err]-1) 165C 18
5-(trans-5-nonyl -1, 3-di oxan-2-yl)-2-[4-nonyl phenyl]- pyridine;
5-(trans-5-decyl -1 ,3-dioxan-2-y|)-2-5 -nonyl phenyl ] - pyridi ne;
5-(trans-5-dodecyl - 1, 3-dioxan-2 yI) -[ 4- nonyl phenyl ] - pyri di ne;
5-(trans-5-decyl -1 , 3-di oxan- 2- _4-dec | phen pyri di ne;
(trans-5-dodecyb- Glﬂanﬂ-éx@ﬂlxx { IpXafe yVHh@%ﬁ%} 9?““@(994'
trans-5- [@dé)cydmtg()pheh}ll]byrﬁdldepxan 2-yl)-2-[4-heptyl - phenyl]-pyridine;
trans- 5- [ 10- Ungecami -Sld LD@IUnZMer—ZZP/I] Y2012y B~dpHaoybl4pyr i di ne;
oxy- nethyl)phenyl]pyridi ne;

(
(
(trans-5- dﬁ@ +y|§rxy§pﬂ % : 2 [4 (hexy

trans-5-0 ridi ne;
Et rans- 5- dec€l - ?ag] - - Sd'd’{?fﬁ?ﬂg%'ztl - 3pﬁeny [p)%/‘rl di ne;
(trans- 5- dodRe IOXYPEHV I 2- [3f|uoro 4- octylphenyl] pyri di ne;
(trans-5-octyl - 5&(3—&118})5&@@Wf . c!mam@rw ~drdirich |9ﬁ@n§r]pyr|d| ne:
(
p. d
(
p
(

l Il 1 I-o

trans- 5- d(eﬁg*ymxy pﬂenyb]rpyzfmhk; [ 3-fl uoro-4-nonyl - phenyl ] pyridi ne,
(CS) [err], Ad- -%rdt]yl{ 31, |oxafH 2nylf{eq3l-chioker4}

tr?gsS)S gggéleéyl g?i rff; L) 2- 2rH uoro 4- ngpyl phen;l/ls]ogyrl di ne,
trans- octyl ?- (gf eg I'? J‘é %‘gqurhc% é’lhp%fe[gﬂcmbﬁényl] pyri di ne,
(octyloxy)phenyl]pyridineg;
, 5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-chloro-4-
% (octyloxy)phenyl]pyridine;
N\ 5-trans-5-octyl-1,3-dioxan-2-yl)-2-[3-chloro-4-
(decyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-chloro-4-
(decyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(hexyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(octyloxy)phenyl]pyridine;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(decyloxy)phenyl]pyridine;
o 5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-methyl-4-
(decyloxy)phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-heptylphenyl]-
pyridine;
5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[4-heptylphenyl]-
pyridine;
5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-octylphenyl}-
pyridine, m.p. (C-S) 55.5°C, S-Sp 145.7°C, cl.p. (Sa-) 173.7°C;
5-(trans-5-octyi-1,3-dioxan-2-yl)-2-[4-octylphenyl]-
pyridine, m.p. (C-S) 58.8°C, S-Sa 145°C, cl.p. (Sa-l) 171°C;
5-(trans-5-nonyl-1,3-dioxan-2-yl)-2-[4-octylphenyl]-
pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-octylphenyl]-
pyridine, m.p. (C-S) 64.0°C, S-Sc 144.5°C, Sc-Sa 156.5°C, cl.p.
(SA-D) 1670°C;
5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[4-octylphenyl]-
pyridine, m.p. (C-S) 71°C, S-S¢ 143.5°C, cl.p. (Sc-1) 165°C;

5-
5-
5-
5-
5-
5-
5-
5-
5-
m
5-
m
5-



2-(trans-Gyridivyér 1, 3- di oxan-2-yl)ethyl]-2-[4- (octyl oxy)phenyl]pyridine;
2- (trans-5-decyletkang- steéégti\ 8- H?é)k‘é/hiz%rlb‘lz [4-nonylphenyl]-

éyl oxy) gl‘@?g/g} .r| di nF hranls] 5-octy t - I

i oxan- en ra ecyl -
, 3-di oxan-2-yl) T@?Psﬁ[g}ga éh&xﬁxg 'ﬁyf]ﬂ;d‘?gf%@o'{% yrﬁ Y
2- (trans-BYYEiRe; 1 | 3- di oxan- 2-yl) eth yl]- 5

cyl oxy) phenyl ]5)ymzranse5 -deggi(t, Bads;O}BanleZ:WI 12 d4tideeyiphanyldt hyl | - 2-[ 4-
cyl oxy) pheysidimgy i di ne;

5-[2-(trans-5-decyl d ] L ) i
e e O AR ol edecyohers
- di oxan-2

2-(trans- 5 oct Tatlfan§[g [)iéuorgﬂz)egtqut )*5’28?(%2#)”%%/}’(! fy[r‘d ?l'epefyl-

5

4- Eoctyl oxy)pheny QW'i Ree;
5-1

4

5-(trans-5-decyl -1 3-di oxan-2-yl)-2-[3-fluoro-4-decyl - phenyl]pyridine;
5-(trans-5-dodecyl -1 3-di oxan-2-yl)-2-[3-fluoro-4- decyl phenyl] pyridine;
5-[2-(trans-5-octyl-1 ,3-dioxan-2-yl)ethyl]-2-[4- (heptyl oxy)phenyl]
pyridine; 5-[2-(trans-5-decyl-1 ,3-di dBan-2-yl)ethyl]-2-[4-
(heptyl oxy) phenyl ] pyri di ne; 5-] 2-(t rans-5-octyl -1

, 3- di oxan- 2-yl )et$1 trapsp 8=ngoyl+l,3xdjgpram2 {yyr2 di4retonylphenyl]-

- [

- [

oc

2-(trans-5- dec$+(traﬁsd50&h6 angdereniyy]q1- B«pmxamﬂwl) -2-[4-octyl-
ctyl oxy)ph\sn rudcilnge 5-[2- (trans-5-dodecyl -

8 oan 2 Sl akbyr adorant enyparep vy o

5- (trans 5-octyl-1,3-dioxan-2-yl)-2- [3 -fluoro-4-octyi-
phenyl]pyridine;
S-(trans-5- decyl 1,3-dioxan-2-yl)-2- [3 fluoro-4- -octyl-
phenyl]pyridine; :
S5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
octylphenyl]pyridine;
L 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-nonyi-
phenyl]pyridine;
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-nonyl-
phenyl]pyridine, m.p. (C-S) 54.9°C, S-S¢ 99.7°C, Sc-Sa 136.5°C,
el.p. (Sa-1) 153.59C;
5-(trans-5-dodecyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-
I\ nonylphenyl]pyridine, m.p. (C-S) 65.1°C, S-S¢ 101.5°C, Sc-Sa
142.5°C, cl.p. (Sa-1) 1509;
5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-decyl-
phenyl]pyridine, .
5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-fluoro-4-decyl-
phenyl]pyridine;
5-(trans-5-dodecyl-1,3-dioxan-2- yl) -2-[3-fluoro-4-
decylphenyl]pyridine;
5-[2-(trans-5-octyl-1,3-dioxan-2-yl)ethyl]-2-[4-
(heptyloxy)phenyl]pyridine;
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[4-
(heptyloxy)phenyl]pyridine;
5-[2-(trans-5-octyl-1,3-dioxan-2-yl)ethyl]-2-[4-
(octyloxy)phenyl]pyridine;
5-[2-(trans-5-nonyl-1,3-dioxan-2- yl)ethyl] -2-[4-
(octyloxy)phenyl]pyrldme
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]}-2-[4-
(octyloxy)phenyl]pyridine;

é



4- (decyl ox

3-di oxan- 2-

¥) phenyl ] pyridine; 5-[2-(trans-5-decyl -

()

.-3-di oxan-2-yl)ethyl]-2-[3-fluoro- 4-(decyl oxy)phenyl]pyridine, mp.
[err], S-S 68C, S-[err] 115.7C, cl. ([err]-1) 1 39.50C
5-[2-(trans-5-dodecyl -1 , 3- di oxan- 2- b?)ethyl] 2-[3-

ftuoro-4- (decyl oxy) henyl] ridi ne m (G9 S-[err], cl.p.
([err]-1) 138C, %] 2((6[3% Dciadyl JogxainoZaM[)@tﬁ»th‘lj 2-[ 4- hept y! -
phenyl ] pyr|(d\dnyloﬁy]mae{myl&pyndmmdecyI 1 ,3-di oxan-2-yl)ethyl]-2-[4-
heptyl phenyl ] pyr§ zwéxréné%(der s153d¢|@ydamlz- l)ethyl% -2-[4-

(trans 5- dodecyl -

o 2()(.]0?@ yhm phenyl ] pyri d:jne ( . I

, 3- di oxan- ans non

, 3-di oxan-%: (Mof(ax\/? 8,5% h% 222 [{({rans 5- de%:/yl

, 3- di oxan- ({q%yi? he I]pyr| di ne; [12 (trans-5-dodecyl -

, 3-di oxan- 2-yl ) & trzarpsr ﬁ oXa-2dyhe thyl]-2-[4-

5- [2-(t rans({ﬁcytboyy)ﬂhéhyiﬂpxadim,yl Yet hyl ] - 2-[ 4-decyl - phenyl ] pyri di ne;
5-[2-(trans-5- d 2- transh Do yt-1| 3 ediddn-2 %élﬂwll 1-2Pf@rBLbpyF i di ne;
5-T2-(t ran542£'( eyl )et hyl ] - 2-[ 4- ‘decyl phenyl ] pyri di ne.
20 Exanpl e h) 300

m of diox
p-t ol uenes

reacti on m xtur év[@s(ﬁf%%e‘ii-@ﬁ% 103 rdioxfandideyh)e dnld

t aken up i
W,

W

&n%'iﬂf )éﬁ iNgiirred at [erg for 2 hours.

rd-dioetipldxy)phenyl]pyridine;
5-[2-(trans-5-decyl-1,3-dioxan-2- yDethyH -2-[3-fluoro-
4-(octyloxy)phenyl]pyridine;
5-[2-(trans-5-dodecyl-1,3-dioxan-2-yl)ethyl]-2-[3-
fluoro-4-(octyloxy)phenyl]pyridine;
5-[2-(trans-5-nonyl-1,3-dioxan-2-yl)ethyl]-2-[3-fluoro-
4-(decyloxy)phenyl]pyridine;
S-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[3-fluoro-
4-(decyloxy)phenyl]pyridine, m.p. (C_S) 57.3°C, S-S 68°C, S-Sc
115.7°C, cl.p. (Sc-1) 139.5°C;
5-[2-(trans-5-dodecyl-1,3-dioxan-2-yl)ethyl]-2-[3-
fluoro-4- (decyloxy)phenyl]pyndme m.p. (C-S) 65.7°C, S-Sc 114°C,
cl.p. (Sc-1) 138°C;
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[4-heptyl-
phenyllpyridine;
5-[2-(trans-5-dodecyl-1,3-dioxan-2-yl)ethyl]-2-[4-
heptylphenyl]pyridine;
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[4-octyl-
phenyl]pyridine;
5-[2-(trans-5-dodecyli-1,3-dioxan-2-yl)ethyi]-2-[4-
octylphenyl]pyridine;
5-[2-(trans-5-nonyl-1,3-dioxan-2-yl)ethyl]-2-[4-nonyl-
phenyl]pyridine; '
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[4-nonyl-
phenyllpyridine;
5-[2-(trans-5-dodecyl-1,3-dioxan-2-yl)ethyl]-2-[4-
nonylphenyl]pyridine;
5-[2-(trans-5-octyl-1,3-dioxan-2-yl)ethyl]-2-[4-decyl-
phenyl]pyridine;
5-[2-(trans-5-decyl-1,3-dioxan-2-yl)ethyl]-2-[4- -decyl-
phenyl]pyridine;
5-[2-(trans-5-dodecyl-1,3-dioxan-2-yl)ethyl}-2-[4-
decylphenyl]pyridine.

AL %f%”%w;ga A

The

1

a3 flagrer cooling,



et her.. Repeated washing with water, drying over sodium sul phate and
concentration in a vacuumyielded 87.3 g of crude 2-chl or o-

5-[ (tetrahydro-2-pyranyl oxy) net hyl ] pérl di ne. A Gignard reagent
solution prepared fromO0.8 g of nagn 9 um 10. 3 g of (4-bronophenyl) octyl
ether and 50 nl of tetrahydrofuran was added dropwise at O-[err] W thin 30
mnutes to a mxture of 7.5 g of crude 2-chloro-5-[(tetrahydro-2-pyran-

yl oxy)-nmet hyl ] pyridine, 75 nml of teExgt_n@oZ uran and 0.36 g of

1, 3- bi s(di phenyl phOSphI no) propaneni ckel -(11) chloride. The reac- tion

m xt u\rMe was stl)lrjs’ad f §f hqu oﬁgggmg\tsr b %Fbﬁ‘l@WUStEd to
R R L

dried over
sodi um sul pHggEe nW‘t(bo Pép&en@HB PgPa mom'i‘}’@rq,t@t ?Bq of the

resi due (14stirrgd at Qi‘%ﬁg‘otﬁfzshDUC& gbe maqtlommmuee hyas dceated (vol .

4:1) yiel de@ith 8(1; rof of- tiethgtaminex ehaheafyet @dli(rtgetmdwdw # diethyl
pyranyl oxy) &g éét‘@d‘@vas‘ﬂm Wi tRO Wt PN dfy 8v§r0§°odlum sulpha e

2-[ 4- (OCtyléKEt t]ratﬁon lg..t gtr dﬂho}/&%d @2/ rfeé@a Be in 1 50
m of tetr rof.ur oclorlc acid. The
m xture vvas FF@!‘ cﬁqu ?P]yr?ﬂ 31*)5@1? HXHdH“FUt ed with diethyl ether,

washed twice with 50 ml of saturated aqueous sodi um hydrogen car bonate
sol ution each tilge and Grigoard ireagent t9olagoni prgparedefrosadh & igrof dri ed
over sodi unmagneisiir, Ar013cenofrt4-breshopFeayd) vetyl ether and FOOnd of

6-[21 Eggm ; Qﬁamn hh- %a@yé éléae& i%%' atOb SoA Rhm '3@ ﬁi‘ t&r geﬂ] e
was treated E‘Q ﬁhld}

Y ?%

vas heat ed YIOXY |'F‘P lflew "58 hZSr %ﬂﬁgmgﬁﬁxérq%r%@ A QL3 G0 .”i'noc”)f
the filtrat & 3die(dippegyiphesphinodprgpangnisketil) - ghlgride. The reac-

di necar boxytibdemixteurenwas 8tirfed dor]3 hbard,oldfoviongtandpovertighan be

prepared i ntigh adplsi@elso 'EHINGrwith aqueous sodium hydrogen carbonate
solution and diluted with diethyl ether. The organic phase was
washed neutral with water, dried over sodium sulphate and con-

W, centrated. Chromatographic purification of the residue (14.6 g)
on 210 g of silica gel with hexane/ethyl acetate (vol. 4:1)
yielded 8.8 g of 2-[4-(octyloxy)phenyl}-5-[(tetrahydro-2-
pyranyloxy)methyl]pyridine.

: c) A solution of 8.8 g of 2-[4-(octyloxy)phenyl]-5-

N [(tetrahydro-2-pyranyloxy)methyl]pyridine in 150 mi of tetra-
hydrofuran was treated with 22 ml of 2N hydrochloric acid. The
mixture was stirred at 60°C for 6 hours, then diluted with
diethyl ether, washed twice with 50 ml of saturated aqueous
sodium hydrogen carbonate solution each time and three times
with 75 ml of water each time, dried over sodium sulphate and
concentrated. There were obtained 7.0 g of 6-[4-(octyloxy)-
phenyl]-3-pyridinecarbinol.

d) A solution of 7.0 g of 6-[4-(octyloxy)phenyl]-3-
pyridinecarbinol in 150 ml of 1,2-dichloroethane was treated
with 9.6 g of activated manganese-(lV) oxide. The suspension
was heated to boiling for 4.5 hours and then filtered. Concentrat-
ion of the filtrate gave 6.2 g of 6-[4-(octyloxy)phenyi]-3-pyri-
dinecarboxyaldehyde; m.p. 90.5-919°C.

The following compounds can be prepared in an analogous
manner:



21 6-[ 4- (Hexyl oxy) phenyl]-3-pyridi necarboxal dehyde; 6-[4-(heptyl oxy)
phenyl ] - 3- pyri di necar boxal dehyde; 6-[4-( nonyl oxy)

phenyl ] - 3- pyri di necar boxal dehyde;

6- [ 4- (decyl oxy) phenyl | - 3- pyrldlnecarbgialdehyde

6-[4-[(S)-4-net hyl hexyl oxy] phenyl]-3-pyridi necarboxal dehyde; 6-[4-](
S) 5- net hyl hept yl oxy] phenyl] - 3-pyri di necar boxal dehyde;

6- [ 4-[ (S) - 6-Oredtdry Hexyyo mxmhmelﬂﬂipmqimeatrbeaaidlwwdehyde
6-[4-[(R)- 264[l40r(hepltylmow)]prwm 13-~ anedaﬁﬁﬁﬁé%é%hyde 6-

yde
yde

-
(S)-2-fl 41 ﬁbY\ %@ Ydin@lcRfe8%
- uoro: é’:?)ﬁﬁ
38:8- - § OXﬁh hydep. [err];

I
I
I
| uor o-@r[] IePISW &f?mpgmldieleg:@eboua ehS)BdeA 8C,
| uor o- 61=[@hé(<$)-c6¢y1)leﬂwiplc]ty83>gy]rplmmd¢éﬁ-tpywdlldelcyadbbxaldehyde
|uor o %‘:[@““” @qﬂuﬁmud O e xaldehyde
oro

u -%lfr %\ﬁ ” cg r idehyde;

di f1 yor,

dlfl@gt§ ! ?ﬁ 8&&3‘659%& 'axdes [2,
f uoro- ﬁlf‘p 'é?l XIOS( 3&9&5@[‘@6996@*3‘ ehyde;

di 1 um@n $+ostyie em?,yl y3 tpy nidicecaskakd kdghiede, m.p.
di f 1 s &-6600ecyl oxy) phenyl ] 3- pyri di necar boxal dehyde;

3-
" 3-
ghl Oroeﬂ-{Ghﬂ&berX&)(ﬁwb]( m{ﬁ Laeﬁwlgm)%ag g?dehyde m.p.
C

4-
4
[
3-f
3-f
3-f
3-f
2-f
2-f
2-f
2, 3-
2, 3-
i

[ 2,

hl or o-¢h xy) phenyl ] - 3- pyr| I necar

3
3-
3-chl oro- carb xal de
5o oy 21 é‘ Jasucaé%aldehyde
3- net hyI : @e@a{mb;aacaélnqua denyde;
thyl 4- (et I-ﬂ»p)rphén qcyl&xyﬁphemmb&mmmhéelaybexaIdehyde
4- hept yl Bv¢@yBtdiFhpyro-di-(hesy lorye) §-3-pyridinecarboxaldehyde;
4- octy! prEfel 3-difRgialanenapbore 16/1118 ByridinecarbdlGidEnyde;
[Zoggcel S@’ ]Zl', : ?ffdc?v‘ld;?fﬁ {39?%!%! yl1-3-pyridinecarboxaldehyde;
e ia (hexy|§ G {F; N Je3xrslipgcarboxaldehyde;
6-[ 3-f 1 uor 041ée A HEEmY =3 arjdimecarboxaldehyde;
6- [ 3- f | uor o-64{Boa |QJ1®e|4y( esy )@uheargdm}wmmhme;rboxaldehyde
6-[3-chloro-4-(octyloxy)phenyi]-3-pyridinecarboxaldehyde;
6-[3-chloro-4-(decyloxy)phenyl]-3-pyridinecarboxaldehyde;
6-[3-methyl-4-(hexyloxy)phenyl]-3-pyridinecarboxaldehyde;
\ 6-[3-methyl-4-(octyloxy)phenyl]}-3-pyridinecarboxaldehyde;
6-[3-methyl-4-(decyloxy)phenyl]-3- -pyridinecarboxaldehyde;
6-[4-heptylphenyl]-3-pyridinecarboxaldehyde;
6-[4-octylphenyl]-3-pyridinecarboxaldehyde, m.p. 51.2-52.90C;
6-[4-nonylphenyl]-3-pyridinecarboxaldehyde;
6-[4-decylphenyl]-3-pyridinecarboxaldehyde;
6-[4-(hexyloxymethyl)phenyl]-3-pyridinecarboxaldehyde;
6-[3-fluoro-4-octylphenyl]-3-pyridinecarboxaldehyde;
6-[3-fluoro-4-nonylphenyl]-3-pyridinecarboxaldehyde;
6-[3-fluoro-4-decylphenyl]-3-pyridinecarboxaldehyde.

Example 3

a) A suspension of 6.44 g of (1,3-dioxolan-2-yl)-
methyl-triphenylphosphonium bromide in 70 ml of diethyl ether
is treated with 1.68 g of potassium t-butylate within 5 minutes
while gassing with nitrogen. The orange suspension is stirred for
30 minutes, then cooled to 0°C and treated within 10 minutes



6- [ 3-f | uor o- 4- decyl phenyl ] - 3- pyri di necar boxal dehyde. Exanple 3 a) A

suspensi on of 6.44 g of (1,3-dioxolan-2-yl)- nethyl-triphenyl phosphoni um

bromde in 70 Ml of diethyl ether is éreated wth 1.68 g of potassium

t-butylate within 5 mnutes while gag ing with nltrogen The orange

suspension is stirred for 130 m_ nut es, Een cool ed t% nd treated within
)p enyl]a

10 i nut es Witlha wofutian @1 &-ildn Brof361 4y agtyloxy 3-pyridine-

6- [ 4- (oct y| cashqraddghyds-(pyeparet-in castodandehwith Exaeppieed )i in accor dance

wi th Exanpl 252)mi of Zdiethyloétidéret Theé etateion Thixturads$ igtivredxatimeom stirred

gg d[g%mhty Spf@rhgb%ﬁlrboforaafﬂmrrtm 33 H@)‘?Hfssarfﬁi‘%bhfﬂetartéét\ﬁﬁhwot@ 8 6f 9 gf
gﬁar{)&ﬂﬂggﬂ Soaglguﬁ'llqgl%'tﬁaggam OEOI’] Wa are?ﬁ%ﬁe

hed th
\r/vgzl Suew: s PBRsS i§pve ﬁh%%’& Qodﬁhedo? 80 o4, pu @ugn ®3hol . The

phases are €opHaiedd TARIrasidUe éxdak eﬁ%@l@&ﬁé@héﬂdv@@hmm Ot 80
per cent netpearcant aqiecusveethardiluirheupases aseGepanated aadethe

Chr omat ogr ajék gné PhdseC i waishet iih Nesi kil foB05HelicOht Thetlsanalel with
hexane/ ethd odsh: séﬂ ih}at 'ééﬂfc% nittat a'ﬂogré’éﬁ:&' nyl]-

2-[4(octyl o y |

5[2(13d Egﬂ%g {He\‘f 4#’& %gﬁd%\é fin50m of
di oxan and q aFe t(P/ﬂ d’f ﬁg VHTY ]_'0 per cent
pal | adi unt cBardeatywexy o ‘p)F” mﬁatlon and concentratlon of the
f|Wrate gi ves crude 5-[ 2- (1, 3- di oxol an- 2- yI)ethyI] 2-[4-

Qcs yl oxy) phenyl ] gyri dansofution df $2086t| Hfo-P2 48 ,8- Gfoxolan 2-yl

S12- (1 2 e 2 NS St nds 4n 25 m o
& e IR L 0

t enper at ur eP had’ﬁ H‘Q g ] {rmnyanql,tqpch@w N & aqueous
sodi um car bth%lt%ltfat%utgbﬂes Tiedei o-{2e( 1.3-diaxcelaned-ylpethykli 2w t h 50 n

of diethyl ethdoxgaphenyiipyritiiee.

: c) A solution of 2.68 g of 5-[2-(1,3-dioxolan-2-yl)-

W, ethyl]-2-[4-octyloxy)phenyl]pyridine in 25 ml of toluene is
treated with 15 ml of formic acid within 10 minutes at 0°C
while gassing with nitrogen. The two-phase mixture is stirred at

- room temperature overnight and then poured cautiously into
120 ml of 2N aqueous sodium carbonate solution. The mixture is
extracted three times with 50 ml of diethyl ether each time. The
\/ combined extracts are washed with water, dried over sodium
sulphate and filtered. Concentration of the filtrate gives 3-[6-[4-
(octyloxy)phenyl]-3-pyridyl}propionaldehyde.

The following compounds can be prepared in an analogous
manner:

3-[6-[4-(Heptyloxy)phenyl]-3-pyridylJpropionaldehyde;

3-[6-[4-(nonyloxy)phenyi]-3-pyridyl]propionaldehyde;

3-[6-[4-(decyloxy)phenyl]-3-pyridyl}propionaldehyde;

3-[6-[3-fluoro-4-(heptyloxy)phenyl]-3-pyridyl]propion-
aldehyde;

3-[6-[3-fluoro-4-(octyloxy)phenyl]- -3- -pyridyl]propion-
aldehyde;

3-[6-[3-fluoro-4-(decyloxy)phenyl]-3-pyridyl]lpropion-
aldehyde;

3-[6-(4-heptylphenyl)-3-pyridyl]propionaldehyde;

3-[6-(4-octylphenyl)-3-pyridyl]propionaidehyde;



conbi ned extracts are washed with water, dried over sodi um sul phate and
filtered. Concentration of the filtrate gives 3-[6-[4-

(octyl oxy) phenyl ] - 3- pyrldyl]proplona gehyde The foll owing conmpounds can be
prepared in an anal ogous nanhner: [4-(Fbpty|oxy)pheny|]-3

- pyridyl ] propi onal dehyde;

3- [6 [ 4- (nonyl ox$) ﬁynpnylw y’gr]‘Sptp)zsrpfﬂzstalsar@@w@/@@ldehyde

3- [ 6- [ 4- (decy! ox¥j [Hddytpcgipyenyiyt 3 motid pHardpigrizidehyde
3-[6-[3-fluoro-4-(heptyl oxy) phenyl ]-3-pyridyl]propion- al dehyde; 3
-[6-[3-fl uoro-4-(octyl oxy) phenyl ] - Sgpykigiy! 4 pr opi on- al dehyde;
3-[6-[3-fluoro-4-(decyl oxy) phenyl ]-3-pyridyrT] prop| on- al dehyde;
3-[6-(4-heptylp 1) - 3- pyr,i dy ro nal 4 oct henyl ) -3
-pyridyl] pr op| gﬁﬁé 6’3 {he oé‘ﬁ@ogf'gsﬁ fd? ‘apﬁéﬁyp cé#ﬁf

pr opi onal defyxftaires- jseil perte) fg @ngiW!X;iHEfplEXﬁm &heExanpl e 4

The use of pitehop rvpa)sudﬁenhuieﬂ atl 25PCi THe bivtthing climesnt >ofuttes | s
| ITustrat edfé?Yoéié%tﬁ%' h‘ﬂ)@‘tlﬁ'rfés'\/‘v%é&rrﬁe Gred Gf- a ggguﬂ (GhstaReldpt er m ned

measur et | PGEQIERER MRPARPE £s. .#ﬁ%é&éﬁée 5 s

PthP afett. 36,
899 (1980) seRAration @p a&t% sé/p&paakrm-aﬁakatsqmrsquwm tageak, |
squar e- wavel 00l i-br@eandlBBOGIz) and [err]. Mxture A 6.63 w. % of

5-heptyl - 2-[ p- (octyl oxy) phenyl ] pyri m di ne, 4.50 wt. % of

5\képt yl - 2- [ p- ( nonyl oxy) phenyl ] pyri 47 wt . % of
\S-octyl - 2 [p (hexyl oxy)phenyl ] pyr| mwd‘fd“fmﬁl&m wt . % of

5-octyl - h

5- nong;l - % W)ﬁg Bh 4‘8 énn&? 2@‘3152@"2%)%9“’)& $pyrimidine,

5- nonyl - 2 [ Rony-e0)) phe5| iy irtla-6aonyloxy)phenyllpyrimidine,

: "~ 4.47 wt.% of 5-octyl-2-[p-(hexyloxy)phenyl]pyrimidine,

4.60 wt.% of 5-octyl-2-[p-(nonyloxy)phenyl]pyrimidine,

11.10 wt.% of  5-nonyl-2-[p-(hexyloxy)phenyl]pyrimidine,

22.22 wt.% of  5-nonyl-2-[p-(nonyloxy)phenyli]pyrimidine,

10.70 wt.% of  4-(decyloxy)-2,3-difluorobenzoic acid

— p-[2-(trans-4-pentylcyclohexyl)ethyl]phenyl
ester,

4.64 wt.% of 4-(heptyloxy)-2,3-difluorobenzoic acid
p-[trans-4-[(R)-2-fluorohexanoyloxylcyclo-
hexyllphenyl ester,

o 4.29 wt.% of  4-(nonyloxy)-2,3-difluorobenzoic acid
~ p-[trans-4-[(R)-2-fluorohexanoyloxy]cyclo-
hexyl]phenyl ester,

3.66 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-(4-
octylphenyl)pyridine,

3.74 wt.% of 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-(4-
octylphenyl)pyridine,

1.88 wt.% of 5-(trans-5-decyl-1,3-dioxan-2-yl)-2-(4-
octylphenyl)pyrldme

2.60 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyndme

3.00 wt.% of 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine,

3.04 wt.% of 5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine,

4.38 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[3-
fluoro-4-(octyloxy)phenyl]pyridine,

4.55 wt.% of 5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-
fluoro-4-(octyloxy)phenyl]pyridine;



10. 70 .wt . % of 4- (decyl oxy) - 2, 3-di f | uor obenzoi c acid

p-[2-(trans-4-pentyl cycl ohexyl )et hyl] phenyl ester, 4. 64 W . % of

4- (heptyl oxy) - 2, 3-di fl uor obenzoi ¢ aci

p-[trans-4-[(R)-2-fl uorohexanoyl oxy] gy4cl o- hexyl]phenyl ester, 4.29 wt. % of
4-(nonyl oxy) - 2, 3-di f1 uor obenzoi ¢ acid

p- [ trans- 4- BERYSA- 717965, oha P o7 By 1| (BV*- HeQﬁPpphemstaamatnons 66 Wt . % of
5-(trans-5- i xafNg2: yh ) 2- tyl phenyl ) pyridine, 3.74 wt. % of
5-(trans-5- Qge )d) ¢ %IF’SX&EGZ Yr} t - 2- '%5;:5 ggtyl phenyl ) pyridine, 1.88 w. % of
5-(trans-5- decyl 1 , 3- di oxan- 2- yI) 2-(4- octyl phenyl)pyridine, 2.60 w. % of
5-(trans-5-heptyl - 1 , 3-di oxan- 2-yl ) -Mixture (Bct yl oxy) phenyl ] pyri di ne, 3.00
w .

% of 5(transSoctyI 1 ,3-dioxan-2-yl)-2-[4-
(octyl OXY)D@PI)Q Wyl 6 ne, 53h96tw-2%[ f(octy@oﬁﬂ@h‘én HERGhidine,
53(?'rgf]2”5 4 '1)8ﬁ/t[%3ot(|°g;$| ékﬁ ?”[’g MHbR%) phen l]"ﬁyrol/ﬁ%me

f1 uor o- 4- (oc % W)‘gh yl]éy? 55}/ B-Ghexyloyy henyﬂRXrﬂ%g'r@'decyl

, 3-di oxan- 2-% '?I uoPsPatyberpdnpmHexy)phenylimeaimidings [err]

cl . p. (Nx- IﬂOQ%&Wt%Qlfallﬁzaonyh-Z( [prehexydpxy)pbenyl lpyrinddinesrr] , [err]
155 [err]. RIOx®Brwt.B6 0f1 5SwhodybR2-[p- (nonyloxy)phenyl]pyrlmldme

5- hept yl - 2- [?ﬁg)Wt}%Odﬁ’)phﬁfb’dé-@LH I|®~[44 Wﬁn&’ée%nyloxy) -4-

g-i\gg{)t?/l 2- [ p- (nonyl oxy E\ B q y 8!0;2* wt. %
ex e
voct%l %E%Hér (9>5§/l) Bheﬂg %'g téfl' (4o U@ W@d/%:gflyloxy) 4-
5- nonyl - 2 [p (hexyl oxy)pheh Yﬁ}’rﬂ'dl. gedioxane,
1.89 wt.% of trans- 5 -decyl-2-[4'-(10-undecenyloxy)-4-
biphenylyl]-1,3-dioxane,

10.00 wt.% of  4-(decyloxy)-2,3-difluorobenzoic acid
p-[2-(trans-4-propylcyclohexyl)ethyllphenyl
ester,

5.30 wt.% of 4-(heptyloxy)-2,3-difluorobenzoic acid

o p-[trans-4-[(R)-2-fluorohexanoyloxy]cyclo-

'\/ hexyllphenyl ester,

5.00 wt.% of 4-(nonyloxy)-2,3-difluorobenzoic acid
p-[trans-4-[(R)-2-fluorohexanoyloxy]cyclo-
hexyllphenyl ester,

2.99 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyllpyridine,

3.51 wt.% of 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine,

3.51 wt.% of 5-(trans-5-decyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine,

4.71 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[3-
fluoro-4-(octyloxy)phenyilpyridine,

4.91 wt.% of S-(trans-5-decyl-1,3-dioxan-2-yl)-2-[3-
fluoro-4-(octyloxy)phenyli]pyridine,

Sc*-SA 800°C, Sa-N* 86.50C, cl.p. (N*-I) 1020C; crystallization

(Sc*-C) -3°C; p=14 um, t = 160 us.

./

Mixture C

4.94 wt.% of 5-heptyl-2-[p-(octyloxy)phenyl]pyrimidine,
8.33 wt.% of 5-octyl-2-[p-(hexyloxy)phenyl]pyrimidine,
7.54 wt.% of 5-octyl-2-[p-(nonyloxy)phenyl]pyrimidine,
10.71 wt.% of  5-nonyl-2-[p-(hexyloxy)phenyllpyrimidine,



20.93 wt.%of  5-nonyl - 2- [ p- (nonyl oxy) phenyl ] pyr i'm dine, 3.89 wt.%of
trans-5-heptyl-2-[4'-( 1 Oxund€ecenyl oxy)-4- biphenylyl]-1 ,3-di oxane, 3.83
wt . % of trans-5-octyl-2-[4'-(10-undecenyl oxy)-4- biphenylyl]-1, 3-di oxane,
1.89 wt. % of trans-5-decyl - 2-[ 4' - (1B5undecenyl oxy) - 4- bi phenylyl]-1
, 3-di oxane, 10.00 wt.%of -4-(decyloxy)-2,3-difluorobenzoic acid
2- [ 2- (t r ans-22 o mt ¥yef oheﬁg-)qgrgtlh&lﬂp;t(iﬁ@y,w@)@)ppdhg@ﬁgywm%iﬂg,

- (hept yl oxy$-Q@] 3wtids bhior olBf28) c5 apkdhylheptyl]-2- 520102 |

S iﬁﬁd?}l%x}”% F;Peﬁyp uedecenyloo w .

% of
i
% of
51

p-[trans-4-[ (R -2-fl uorohex H
4- | 25 34 & benzal
o trans | Rﬁ%ﬁugféﬁe%ggg

5-(trans-5-

wt . % of
pyri di ne,
(octyl oxy)

3-di oxan- 2-

pyri di ne,
[err]

= 160

h -1 ,3-di

o507 Wis%s0b.c1 y-(hapty
3.51 wt. % of
pyri di n@heﬁg?%%r

- Xy)phepyl i dine, 4.91 wt. % of
o (1rans- 5. deo et 0 2l ”?ﬁ&%%ifﬂe'ﬁép]ao%bé@kéfm phenyl ]

[err],

phenyl ]
y4)82 Wit

cl.p
M xture cPhesyl @sterof

Cca
1395 BYlcRol 3ind ngoCtytony)-2-99 wt .
n i( E‘nyﬁ'odwmaml%%gﬁenyf] py)?)i di ne, 3.

phenyl ]

-2;340ifl2ordbehosly!
B-[tramss 45F %g'—fl%og_é???%ﬁ@%@%i&%b%}y]-

( [qrja?'%éd}( rgstidprehaxanayldxy JdyclbheRg]- p

5- hept yl - 2- [b%(ssztts”ﬁcﬁfy) phéni/tl]w-iﬁﬁmﬁml-8,-333dwx-a%-]g2f-yl)-2-(4-

5-

RS Loy ety et e v, B
-0 -2- 3 % e A gl , . Wt . 9q.0f
Mon% -2-[ B- ( hefgu oxy) Bhegéiﬂrw@_ 2 'Cﬁg,"ﬂ’%‘féoxa."-(? -yl)-2-(4-octyl-

0.94 wt.% of
1.74 wt. % of
2.04 wt. % of

2.03 wt.% of

:j?ﬁdirVe 54 wt. %o

: (WWp' |ding:
-{trans-5-decyl-1,3-dioxan-2-yl)-2-(4- -
phenyl)pyridine,y YD)-2-(4-octyl
5-(trans-5-heptyl-1,3-dioxan-2-y|)-2-[-4-
(octyloxy)phenyl]pyridine,
5~(trans-5-octyl—1,3-dioxan-2—yl)—2-[4-
(octyloxy)phenyl]pyridine,

S-(trans-5-decyl-1 ,3-dioxan-2-yl)-2-[4-

N (octyloxy)phenyl]pyridine:
yridine;
5.06 wt.% of fSl-(trans-S-heptyl-T .3-dioxan-2-yl)-2-[3-
uoro-4-(octyloxy)phenyl]pyridine'
4.82 wt.% of ?I-(tran's-s-decyl-T ,3-dioxan-2-yl)-2-[3-
uoro-4-(octyloxy)phenyl]pyridine:
Y Sc*-Sa 769C, cl_.p. (Sa-1) 1000°C; crystallization (Sc*-C) < 0ocC.

6.63 wt.% of
4.50 wt.% of
4.47 wt.% of
4.60 wt.% of
11.10 wt.% of
22.22 wt.% of
2.48 wt.% of

2.58 wt.% of
2.47 wt.% of
4.88 wt.% of

5.00 wt.% of

Mixture D

5-heptyl-Z-[p-(octyloxy)phenI rimidine
5-heptyI-Z-[p-(nonyloxy)phen))//l]]z);/rimidine:
5-octyl-2—[p-(hexyloxy)phenyl]pyrimidine,
5-octyl-2-[p-(nonyloxy)phenyl]pyrimidine,
S-nonyl-Z-[_p-(hexyloxy)phenyl]pyrimidine,
1;.Sr-anrcl)smgl-Z—[p-l(réonyloxy)phenyl]pyrimidine,
->-nonyl-2-[4'- -4-bj
1,3-dioxane,y [ (octyloxy)flblphenylyl]-
trans-5-heptyl-2-[4'-(8-nonenyloxy)-4-
biphenylyl]-1,3-dioxane, yioxy)-4
4-(dodecyloxy)benzoic acid p-[2-(trans-4-
pentylcyclohexyl)e.thyl]phenyl ester,
4-(dodecyloxy)-2-fluorobenzoic acid p-[2-
(trans-4-pentylcyclohexyl)ethyl]pheny‘l' ester
4-(decyloxy)-2,3-dif|uorobenzoic acid ,

14



22.34 wt. % of 5-nonyl - 2-[ p- (nonyl oxy) phenyl ] pyri m di ne, 6.01 wt. % of
5-[(S)-5-net hyl heptyl]-2-[p-(10-undecenyl - oxy)phenyl]pyrimdine, 9.53 w.%
of trans-5-octyl-2-[3" -fluoro-4'- %lctyl oxy)=-4- bi phenylyl]-1, 3-di oxane,
5.02 w . % of 4- (hept yl oxy).- 2, 3- di #@or obenzoi ¢ acid

p-[trans-4-[(R)-2-fl uorohexanoyl oxy] cycl ohexy] - phenyl ester, 4.82 w. % of
4- (nonyl oxy) -2, 3-di f uorobpn&?b-t(dtralas-r‘lil-propylcyclohexyl)ethyl]phenyl
p-[trans-4- [(R) 2- f 1 uor oheggtedy, oxy] cycl ohexy]- phenyl ester, 1.82 wt.% of

5-(trans-5- el vt %(?fdl 033fh _( le Ryr gne, 1.86 wt.%
of St S dtﬂ%" ?g %&* e AN Jeygtre. . s

174vvt % of 5(tran35 an 2-yl)-2-[4-
(oct yl oxy) pHed ]Am)%.@f ne, 42 rmnthX%)oa 3- dvﬁuptrebﬁgzgubcaqu

1, 3-di oxan-2-yl ) - 2-[ 4- (ocpy[myl)Spﬁe[*(;R)]-ﬁyflumrohexﬁnwmxy%y)tlo-
5-(trans- 5- decyl - 1, 3-di oxhaxyﬂ h)gn yi [ésteroct yl oxy)phenyl]pyn di ne; 5.06

% of a2
fl uo/(rjg 4- (oct g%f /ﬁgﬁ%e/io} $L ﬂﬁggs M) 'b:ia %ms [53 decyl
1,3 -2 3- ,
[erri ?ffm[ éhe)wér%s‘?fal I P?&WS( )jgt@é[eg 6. 63 wt % of

5 hept yl - 2- [ p- (oct yi oxy) phﬂh@lfppﬁr octilaxy mheothp)%d.me
g Qgtot ?/I 2- SQ*QSAWBOSN:pISwW*] Wqﬁnddtme(ﬁﬂ-ggﬁmﬁ\ﬁ%?@ ]gtrystalhzatlon
I mdl ne 00
Q- pct §I gs‘% %:%fcaﬁg Q{:enyﬂ)pg{%l m di ne, 11.10 w. % of
5- nonyl - 2 [p (hexyl oxy) phenyl ] pyri m di ne, 22.22 w. % of
5-nonyl - 2- [ p- (nonyl oxy) phenyl | pyri miMixtere 2E 48 wt . % of
trans-5-nonyl -2-[4' - (oct yl oxy) - 4- bi phenyl yl ]- 1, 3-di oxane,
' 29.39 wt.% of  5-nonyl-2-[p-(hexyloxy)phenyl]lpyrimidine,
29.96 wt.% of  5-nonyl-2-[p-(nonyloxy)phenyl]pyrimidine,
8.54 wt.% of 4-(nonyloxy)-2,3-difluorobenzoic acid
p-[trans-4-[(R)-2-fluorohexanoyloxy]cyclo-
| hexyllphenyl ester,
~— 4.63 wt.% of 5-nonyl-2-(4-[(trans-4-[(R)-2-fluorohexanoyl-
oxy]cyclohexyllmethoxy]phenyl)pyrimidine,
10.59 wt.% of  trans-5-heptyl-2-[4'-(6-heptenyloxy)-4-
biphenylyl]-1,3-dioxane,
7.63 wt.% of 5-(trans-5-heptyl-1,3-dioxan-2-yl)-2-[4-
Y (octyloxy)phenyl]pyridine,
9.26 wt.% of 5-(trans-5-octyl-1,3-dioxan-2-yl)-2-[4-
(octyloxy)phenyl]pyridine;
Sc*-SA 799C, SA-N* 910C, cl.p. (N*-1) 98°C; t = 175 us.

Mixture F (comparative mixture)

29.39 wt.% of  5-nonyl-2-[p-(hexyloxy)phenyl]pyrimidine,

29.96 wt.% of  5-nonyl-2-[p-(nonyloxy)phenyl]pyrimidine,

8.54 wt.% of 4-(nonyloxy)-2,3-difluorobenzoic acid
p-[trans-4- [(R) -2- fluorohexanoyloxy]cyclo-
hexyllphenyl ester,

4.33 wt.% of 5-nonyl-2-(4-[(trans-4- [(R) 2-fluorohexanoyl-
oxy lcyclohexyl)methoxy]phenyl)pyrimidine,

7.46 wt.% of 4-(decyloxy)benzoic acid p-[2-(trans-4-
pentylcyclohexyl)ethyl]phenyl ester,

7.30 wt.% of 4-(dodecyloxy)benzoic acid p-[2-(trans-4-
pentylcyclohexyl)ethyl]phenyl ester,



2.58 wt . % of trans-5- heptyl - 2-[ 4' - (8- nonenyl oxy) - 4-
biphenylyl]-1, 3-di oxane, 2.47'w.% of 4- (dodecyl oxy) benzoic acid
p-[2-(trans-4- pentyl cycl ohexyl)et h%lj phenyl ester, 4.88 w.% of

4- (dodecyl oxy) - 2-f | uor obenzoi ¢ acid [ 2-

(trans-4-pentyl cycl ohexyl)et hyl ] phenyl ester, 5.00 wt.% of

4- (decyl ox¥3- éZ:W'@I?/d ofior ofeltdadecyloxya- fluorzﬂoemzouc acid p-[2-

2- (trans-4-propyl cycl ohe@r’éhst-hyrbén@ieyaloMy&)ethylﬂiﬂhéhy%@:‘.‘.ter

[

4- (heptyl o ¢! gQLi® c 0

p-[trans- 4§%€%F5A35?ul>uo§§h§xﬁ% 055 g c!) %7exc;:lljphenyl e}lﬁ er, 4.29 w. % of
4- (nonyl o _i% 2,3-di fl uorobenzoic acid

p-[trans-4 eR)ISQ of e leoranarativglyc jewovisaesity] prignicleaster, 11.08 wt. %
]9}‘ 5- (trgp tsloB theamlﬁatkcyc ) benkdic acnd p-[Z (trans -4-

uor o- 4- ( pq T | -
&*dzfx[&zr?% s %‘4} Z% ! sx.g’é}. & A%Z%rﬁy

Mxture E @9‘ WerP %ﬁftra’@ %Q ?b itH"8i ne, 29.96
wt . % of 5- nonyl - 2 [ p- (nonyl oxy)phenyl ] pyr| m di ne, 8. 54 wt . % of
4- (nonyl oxy) - 2, 3-di f| uor obenzoi c acid
p-[trans- A?Zé ﬁ%?Z f I uor ohexanoyl oxy] cycl o- hexyl ] phenyl ester, 4.63 wt. % of
2

5 nonyl - rans-4-[ (R)-2-fl uorohexanoyl - oxy] cycl ohexyl ]

metHoxy] phenyl ) pyri ni di ne, % of _
(tyans-5-heptyl - EY[ 4C @mn%m%&?oﬁm generalpfRMPUAA 1 - 1, 3- di oxane, 7.63 w. %
of 5-(trans-5-heptyl - 3-di oxan-2-yl)-2-[4- (octyl oxy)phenyl]pyridine,

O N
/N
R Z 22 —R2 I
O

wherein R1 signifies alkyl or alkenyl; Z1 denotes a single
covalent bond or -CH2CH2-; ring A represents unsubstituted

U or halogen- and/or methyl-substituted 1,4-phenylene; Z2
denotes a single covalent bond, oxygen or -CH20-; and RZ

signifies an unsubstituted or halogen-substituted alkyl or
alkenyl group.

2) Compoundé according to claim 1, characterized by the
general formula

X! X2
o] N
0 — _
X X2
o N
o —_—

or



9.26 wt . % of 5-(trans-5-octyl-1 ,3-dioxan-2-yl)-2-[4-

(octyl oxy) phenyl ] pyridine; [err] , [err] 91C, cl.p. (N-1) 98C, [err] = 175
[err].- Mxture F (conparative mxture) 29.39 W . % of - :

5-nonyl - 2 [ p- (hexyl oxy) phenyl ] pyri i ne, 29.96 wt. % of

5-nonyl - p- (nonyl oxy) phenyl ] pyri m di ne, 8.54 wt. % of

4- (nonyl o'k 02 va-%i of uord eylaxiyd2-fluorobenzoic acid p-[2-

p- [tralns 4-[(R) - 2 fl uoroﬁmaseytpalyiyljcgllcdlehbmywe]thyé}pherqslt aystet; 33 wt . % of
5-non R o
y 2%(& s[ hoxyf‘m )eeod: epbogw*ar) gl7oC; 300 ps.

oxy] cycl o phenyl) pyrim dine’ 7.46 vvt %
4- (decyl oxy) ben20| C aC| d p-[2-(trans-4- pentyl cycl ohex | ) et hyl ] phenyl
ester, 7.0 wisesef the Béé%?V@M)'@éln)!tﬁQQ%tﬂ glgarr ans- 4-

pentyl cycS@waylppﬂelms] of)rid'tq/l4-éallmxy)ber&b|¢330|zl \p:- 2e(dfrans-4-

4- (dodecyiR¥iy2idh ﬁeﬁ | @sRe e in place of compounds, in
o R e e
weeo %nﬁénaft'%ﬁ@ (KRS s aw%cm U

trinucl edt |
aIkyIcyclohexyl)ethyl]phenyl ester type in place of conpounds i n accordance
with the invention gives, in conparison to Mxture E, a | ower phase
transiti qjigig] and a Ionger switching tine. Cains 1) Conmpounds of the
gener al for mul a [ERR] wherel n Rl signifies alkyl or alkenyl; Z1 denotes a

singl e coval e or - rin res nts unsubstl tuted or
hal ogen- and/ (r;,b &19 tg?)e B%‘edﬁjeﬁg d 72 denotes a single
coval ent bond, oxygen or [err] and R2 signifies an unsubstituted or

hal ogen-substi tuted | or al kegytN roup Compounds according to
claim 1, charg i zed b N _ 72 —R2 I
o ) ———

wherein R1 signifies alkyl or alkenyl; Z1 denotes a single
covalent bond or -CH2CH>2-; ring A represents unsubstituted

or halogen- and/or methyl-substituted 1,4-phenylene; Z2
denotes a single covalent bond, oxygen or -CH20-; and RZ

- signifies an unsubstituted or halogen-substituted alkyl or
alkenyl group.

2) Compounds accordirig'to claim 1, characterized by the
general formula

X . X2
0 N .
0 = -

OR? Ib

or

—_—

A g



general- formula [ERR] or - 27 13.02 wt. % of

4- (dodecyl oxy-2-fl uorobenzoic acid p-[2- |

(trans-4-penty| cycl ohexyl ) et hyl ] phenyl ester; ferr], cl.p. (N*-1) [err];
[err] 300 [err]. The use of the coéﬁar atively lowviscosity, trinuclear
SC—corrponents of the 4-(al koxy)é)enzm c acid p-[2-(trans-4-

al kyl cycl ohexyl )whl&yé]mlﬂényhde& ehavgphe significaneés ogivpouindgldaim atcor dance

with the inventi v Zlé‘a(y;r,p
transition [err]ggd%a(F % gn)(g]er SW ﬁdmgd{e?ny d%ﬁé?é 'ﬁyﬁi‘ob@% s of the

general formula ere| n R1L signifies alkyl or alkenyl; [err] denot es
a single covalent bond or [err]; ring A represents unsubstltut ed or
hal ogen- and/ or Bt hycommndmta@gmgmgom@nqaanez [ehanacdenidedsina singl e.

coval ent bogiat XAyaRd X2 daeh indepehdéhtdy @'igﬁlfﬁﬂ1mog@$1ubﬁtfldéﬁﬁéi or

hal ogen-substituted al kyl or al kenyl group. 2) Conpounds according to
claim 1, characjeriz f,or { erein [err]
and [err] have t gﬂ%ﬁ&% gggﬁ?'\[}@hg tﬁ) gﬁ)ﬁa%{gﬁaqg"?%ﬂr ga%m [err] each
i ndependent¢|yal’d?@ﬁ§t’lée yiftr i héi'la§g n ’brCafbDIWB oms. Oorrpounds accor di ng
to claim2, characterized in that [err] and [err] each independently
signify hydrogenspr f Copipounds according to any one of claims 1 to 4,
characterized in that RZ has 3-12 carbon atoms.
"
U 6) Compounds according to any one of claims 1 to 5,
characterized in that R1 signifies 1E-alkenyl, 3E-alkenyl, alkenyl
with a terminal double bond or alkyl.

7) Compounds according to any one of claims 1 to 6,
characterized in that RZ signifies an unsubstituted or halogen-
substituted residue from the group alkyl, 3E-alkenyl and alkenyl

| with a terminal double bond when 22 denotes a single covalent

g’ bond or RZ signifies an unsubstituted or halogen-substituted
residue from the group alkyl, 2E-alkenyl and alkenyl with a
terminal double bond when Z2 denotes oxygen or RZ signifies an
unsubstituted or halogen-substituted residue from the group alkyl
and alkenyl with a terminal double bond when Z2 denotes -CH>O-.

8) A liquid crystalline mixture with at least 2 compon-
ents, characterized in that at one component is a compound of
formula | defined in claim 1.

9) A process for the manufacture of the compounds of
formula | defined in claim 1, characterized by reacting an
aldehyde of the general formula

N
OHc—z‘—</:>-—<E>—22 —R?2 11

or an acetal thereof with a compound of the general formula

CH,0OH
2
R'—cCh [11

“NcH,0H
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4) = Conpounds according to any one of clains 1 to-3, characterized in that
[.err] has 3-14 carbon atons. 5) Conmpounds accordi'ng to any one of clains
1 to 4, characterized in that R2 has 3-1 2 carbon atons. 6) Conpounds
according to any one of clains 1 to ,9characterized in that [err]
signifies 1E-al kenyl, 3E-al kenyl, alkenyl with a term nal double bond or
al kyl. 7) Cbnpounds according to any one of clains 1 to 6, characterized
in that R2 signifiyRerdin nhsaﬂstz‘tuzédaﬁd h@%%%é‘ﬂhétslgmfﬁﬁbd&@ due from
t he group al kyl, éﬁ Iﬁp@y nﬁ alkenyl with a term nal double bond when
[err] denotes a e cova nt bond or R2 S|gn|f|es an unsubstituted or
hal ogen- substi t ut i due fr the grou 2E- al k nd al kenyl
with a termnal d Igﬁﬁﬁﬁﬁemﬂg Eef? 5e§¥JQ drgﬁén§gdﬁlf|es an
unsubst i t ut exaish Halfcgeeiegqummaidpuesom fromthe group al kyl and
al kenyl with a term nal double bond when [err] denotes [err]. 8) Aliquid
crystalline mxture with at |east 2 conpon- ents, characterized in that at
one conponent is a conpound of fornmula | defined in claiml1. 9) A process
for the manufacture of the conmpounds of fornula | defined in claiml,
characterized by reacting an al dehyde of the general fornula [ERR] or an
acetal thereof with a conmpound of the general fornula [ ERR] 29 wherein
[err] and ring A have the significances given in claim 1. 10) The use of
t he conpounds of fornmula | defined in claim1 for electro-optical purposes.
Y
-/
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